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Executive Summary 
 
Phosphorus concentrations in the Assabet River, located approximately 20 miles west 
of Boston, MA, are causing excessive production of floating and rooted aquatic 
macrophytes.   Phosphorus loadings originate from both non-point sources and point 
sources such as Wastewater Treatment Facilities (WWTFs).   The U.S. Environmental 
Protection Agency (EPA) and the Massachusetts Department of Environmental 
Protection (MADEP) approved a Total Maximum Daily Load (TMDL) that requires 
reductions of phosphorous loadings from the WWTFs that discharge to the river and 
a 90 percent reduction in sediment phosphorous load in order to achieve water 
quality compliance.   
 
The purpose of the Assabet River Sediment and Dam Removal study is to achieve 
water quality compliance and a sustainable and restored aquatic ecosystem.  The 
study involves identifying and assessing alternatives for reducing internal 
phosphorus recycling from sediments through sediment removal, sediment 
treatment, or dam removal.    Six dams were evaluated for sediment and/or dam 
removal in this study.  

USACE contracted with CDM to perform data collection and modeling tasks in order 
to assess alternatives such as sediment removal and dam removal.  The modeling 
efforts included evaluating changes in water surface, downstream movement of 
sediment behind the dam, and changes in water quality due to changes in sediment 
phosphorus release rates and hydraulic changes for various sediment and dam 
removal alternatives.  

Results of this study suggest that the most beneficial water quality improvements to 
the Assabet River can be achieved through planned WWTF improvements, dam 
removal, and consideration of lower winter effluent limits than currently planned.   
Study findings are summarized as follows.   

• Expect reduction of 60% of sediment phosphorus flux from planned WWTF 
improvements (Phosphorus discharge limit of 0.1 mg/l summer and 1.0 mg/l 
winter). 

• Remove Ben Smith dam and if possible, Gleasondale and Hudson/Rt 85 dams.   
Remove sediment behind dams as part of dam removal to prevent sediment 
from moving downstream subsequent to dam removal. 

• Lower winter WWTP Phosphorus discharge below 1.0 mg/l 

• Results suggest that dredging or sediment removal is not effective in reducing 
sediment flux.  Dredging/sediment removal is proposed in conjunction with 
dam removal to prevent the redistribution of accumulated sediment. 

• Nonpoint source reductions, including Phase II stormwater management and 
enhanced golf course management, should be considered. 
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• An adaptive strategy would have advantages, since the response of the river 
to above alternatives is anticipated to occur within a few years.  The planned 
WWTF improvements should proceed, and impacts should be measured 
concurrently with the process of planning and design for dam removal.  It 
may also be beneficial to test the impacts of lower winter effluent phosphorus 
limits in the near term, since this study suggests this winter limits significantly 
impact sediment phosphorus flux rates in the following growing seasons. 

Of the alternatives evaluated in this study, no alternative or combination of 
alternatives is projected to result in a 90 percent reduction in phosphorus flux.   It 
should be noted, however, that several of the alternatives would contribute to water 
quality and environmental restoration goals for the Assabet River. 
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Section 1 
Introduction 
 
1.1 Background  
Phosphorus concentrations in the Assabet River, located approximately 20 miles west 
of Boston, MA, are causing excessive production of floating and rooted aquatic 
macrophytes.  This results in Massachusetts Water Quality Standards violations for 
dissolved oxygen, eutrophication and aesthetics.  Phosphorus loadings originate from 
both point sources and non-point sources. Point sources include four publicly owned 
wastewater treatment facilities (WWTFs), the Powdermill Plaza WWTF in Acton, and 
a small institutional wastewater treatment facility at MCI Concord.  Non-point 
sources include internal recycling of phosphorus from sediments and stormwater 
runoff.   
 
The U.S. Environmental Protection Agency (EPA) and the Massachusetts Department 
of Environmental Protection (MADEP) approved a Total Maximum Daily Load 
(TMDL) that requires reductions of phosphorous loadings from the four municipal 
WWTFs that discharge to the river and a 90 percent reduction in sediment 
phosphorous load in order to achieve water quality compliance.  Once phosphorus 
loads are reduced from the WWTFs, internal recycling from sediments will continue 
to supply biologically available phosphorus to the river.   
 
The NPDES permits for the four publicly owned WWTFs require facility upgrades to 
achieve 0.1 mg/l of effluent phosphorus during the summer months (April through 
October) and 1.0 mg/l in the winter months (November through March ) by 2010.   
The current NPDES permit limits allow for phosphorus levels to 0.75 mg/l in effluent 
during the summer months and no limit during the winter months (although most 
WWTFs discharge between 1 and 2 mg/l in the winter months).   The current limits 
apply until plant upgrades are completed in 2010 or 2011. 

1.2 Study Purpose 
The purpose of the Assabet River Sediment and Dam Removal study is to achieve 
water quality compliance and a sustainable and restored aquatic ecosystem.  The 
study involves identifying and assessing alternatives for reducing internal 
phosphorus recycling from sediments through sediment removal, sediment 
treatment, or dam removal.   Major goals of the study include: 

• Water Quality.  The restored system must meet Massachusetts State Water 
Quality Standards for dissolved oxygen, acceptable levels of biomass 
production, and acceptable ambient phosphorus concentrations. 

• Ecosystem restoration.   Improve and restore a combination of habitats in 
different portions of the river that support both typical warm-water species 
and fluvial dependents and anadromous species such as American eel and 
alewife. 
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1.3   Study Authority 
The study is being conducted by the New England District of the Corps of Engineers 
(USACE) under the Planning Assistance to States (PAS) Program (Section 22).  The 
Massachusetts Department of Environmental Protection (MADEP) is participating in 
a cost sharing agreement with USACE. 

1.4   Study Area Description 
The Assabet River is located approximately 20 miles west of Boston.  The river is 31 
miles long and flows through the towns of Westborough, Northborough, 
Marlborough, Berlin, Hudson, Stow, Maynard, Acton and Concord where it joins the 
Sudbury River to form the Concord River.    The drainage area to the river is 177 
square miles.    
 
Average monthly flows in the River (USGS gage at Maynard) range from about 400 
cubic feet per second (cfs) in March to about 60 cfs in August.     
 
Seven dams are on the mainstem of the Assabet River.   Six of these dams are included 
in this study, and were investigated as potential options for dam removal, including 
the Aluminum City dam and Allen Street dam in Northborough, the Hudson/Rt 85 
dam in Hudson, the Gleasondale dam in Stow, the Ben Smith dam in Maynard, and 
the Powdermill dam in Acton.  The Tyler dam is a flood control dam and is also 
located on the mainstem of the Assabet River, but is not being evaluated for removal. 
 
A profile of the Assabet River, including locations of the dams and WWTFs is 
included in Figure 1-1. 
 
1.5   Study Team 
In addition to the USACE New England District and MADEP leading the study, MA 
DEP entered into a Memorandum of Understanding with the six Assabet River 
Consortium communities (Marlboro, Shrewsbury, Westboro, Northboro, Hudson, 
and Maynard) regarding the study.  The MOU established a Study Coordination 
Team (SCT) made up of twelve members, six from the communities and six selected 
by MADEP including Organization for the Assabet River (OAR). 
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1.6   Modeling Study 
USACE contracted with CDM to perform data collection and modeling tasks, 
including field data collection, model development, model runs and analysis 
described in this report.   Collected data, modeling and analysis was used to assess 
alternatives such as sediment removal and dam removal.  Specific modeling tasks 
included: 

• Simulating Effects of Dam Removal 

o Changes in water surface during  normal and flood flow conditions 

o Downstream movement of sediment behind the dam 

o Changes in water quality due to changes in sediment phosphorus 
release rates and hydraulic changes (water depth and velocity). 

• Simulating Effects of Sediment Removal 

o Changes in water quality due to changes in sediment phosphorus 
release rates and hydraulic changes (water depth and velocity). 

 

 

 



 

Figure 1-1 Assabet River Elevation Profile 
Source:  OAR (For Conceptual Reference Only) 
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Section 2 
Modeling Methodology 
 
This section presents the modeling approach used to evaluate alternative strategies to 
improve the overall conditions in the Assabet River.   Computer simulation models 
were used to evaluate the impacts of dam removal and dredging on the following: 

• Water surface profiles during high and low flow conditions 

• Sediment volumes and mobility 

• Water quality, specifically its dependence on hydraulics and sediment nutrient 
flux 

The modeling approach required the collection of some additional data, which is 
discussed in Section 3 and Appendix A of this report.  

2.1 Modeling Objectives 
An HSPF model was developed by ENSR International to examine the water quality 
of the Assabet River.  Sources of pollution include non-point sources such as 
stormwater runoff, and point sources such as wastewater treatment plants.  The HSPF 
model simulates instream chemical and biological processes associated with dissolved 
oxygen, nitrogen, phosphorus, BOD, phytoplankton (Chlorophyll a) and plant 
biomass.  The findings from the HSPF model were used in establishing the TMDL for 
the river.   

As part of the current study, detailed questions on the effects of dam removal and 
sediment removal were posed (See Table 2-1).  Refinement of the HSPF model and 
supplemental models were needed to effectively answer questions relating to the 
analysis of existing conditions, system sensitivity, and potential alternatives for 
sediment and/or dam removal.  Specifically, the hydraulics and sediment flux 
representation in the HSPF model required significant reformulation, and separate 
models for river hydralics, sediment transport, and sediment flux were developed, 
both to answer individual questions on their own, and to support refinements in the 
HSPF model. 
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Table 2-1.   Questions to be Addressed or Confirmed with Modeling 

Analysis Modeling Questions 
Confirm the residence time in the impoundments under high flow and low flow 
conditions 
Confirm the travel time in the river under different hydrologic conditions 
What are existing sediment flux rates (phosphorus) under aerobic and 
anaerobic conditions, both in impoundments and in riverine sections? 

Existing Conditions 

What are existing contributions of phosphorus from WWTPs, sediments, and 
NPS? 
How would river hydraulics change if dams were removed? 
How would sediments be redistributed if dams were removed? 
How would water quality change if dams were removed? 

Alternatives Analysis 

How would water quality change if sediments were dredged? 

Additional Analysis* How responsive is sediment flux to seasonal variations in overlying water 
column concentration? 

*This question arose during the course of the study, as field data suggested that a more 
complete understanding of annual dynamics of nutrients in the sediments was key to 
understanding the potential for improved water quality in the river. 

 

2.2 Previous Modeling 
As discussed earlier, the HSPF model was applied to the Assabet River watershed by 
ENSR, and this model and its results are described in their 2005 report to MADEP 
entitled SuAsCo Watershed, Assabet River TMDL Study, Phase 2: Analysis..  The 
application used, HSPF v 10, is a complex, time variable (dynamic) approach that 
simulates hydrology generated from precipitation and specified land uses in the 
watershed. It predicts in-stream water quality for several variables. HSPF was used to 
develop, calibrate, and verify a model for the Assabet River based on conditions 
monitored in 1999 and 2000.  Results were used to establish Total Maximum Daily 
Loads (TMDLs) for point sources in the watershed. 

2.3 Model Roles and Functionality 
No single model was deemed sufficient to address the questions in Table 2-1 with 
enough resolution to provide substantive and comprehensive guidance.  The existing 
HSPF model was used in a limited capacity, and additional models were developed to 
address specific questions, or to provide more detailed information on hydraulics and 
sediment characteristics to improve the parameterization of the HSPF model.  The 
functions of the models used in this study are identified in Table 2-2, and each model 
is discussed in the following paragraphs.  Detailed information on how the models 
were developed and tested can be found in Section 4. 
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Table 2-2.  Primary Model Functions 

Model Channel 
Profile 

Channel 
Hydraulics 

Watershed 
Flows & 

Loads 

Instream 
Water 

Quality 

Water 
Level 

Sediment 
Flux 
Rates 

HEC-6       

HEC-RAS       

HSPF       

Phosphorus Flux       

 

2.3.1  HEC-RAS Model (Hydraulics) 
The Army Corps’ HEC-RAS model (Hydrologic Engineering Center – River Analysis 
System) was selected to simulate the hydraulics (backwater profiles, flow velocities, 
and water depth throughout the entire river) in the Assabet River.  HEC-RAS 
calculates water surface profiles for steady or gradually varied flow.  It uses explicit 
hydraulic relationships to simulate subcritical, supercritical, and mixed flow regimes.  
HEC-RAS is used extensively by FEMA for preparing Flood Insurance Studies.   

HEC-RAS was used in two ways.  The model was used as a stand-alone model to 
address questions related to the impacts of alternatives on water surface profiles and 
hydraulic characteristics.  The HEC-RAS model was also used to tune, or refine, the 
hydraulic transport relationships within HSPF.  The existing HSPF relied upon rating 
curves (stage-discharge relationships) at the downstream end of each simulated river 
reach to estimate the passage of water from one reach to the next.  These curves were 
refined in HSPF by testing a variety of flow levels in HEC-RAS and associating 
variable discharge rates with water levels in each reach (see Section 2.3.3 below). 

2.3.2  HEC-6 Model (Sediment Transport) 
HEC-6 is a one-dimensional sediment transport model which calculates water surface 
and sediment bed surface profiles by computing the interaction between sediment 
material in the streambed and the flowing water-sediment mixture.   It is a dynamic 
model that simulates the short-term and long-term morphography of the channel bed, 
and can be used to evaluate stabilization timeframes and sediment transport patterns 
once a riverbed is modified.  It was used in this study to simulate the movement of 
sediment following dam removal, and changes to the riverbed profile following 
dredging. 
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2.3.3  Existing HSPF Model (Hydrology and Water Quality) 
 
In 2005 ENSR International completed development of a water quality modeling 
application conducted in support of development of a Total Maximum Daily Load 
(TMDL) allocation for the Assabet River system.  Results of the model were presented 
in a document titled “SuAsCo Watershed Assabet River TMDL Study Phase Two: 
Analysis Final Report” (ENSR, 2005).   The Hydrologic Simulation Program Fortran 
(HSPF) was selected to model the Assabet River system because of its dynamic 
streamflow, watershed nutrient loading, and instream water quality simulation 
capabilities and is an EPA supported water quality model. 
  
For this study, the existing HSPF model was used to generally assess either positive or 
negative changes in water quality associated with the alternatives under investigation 
(dam removal and dredging), but was not used to generate detailed quantitative 
water quality predictions.   This is because the dam removal and dredging 
alternatives affect river characteristics that the HSPF model was not designed to 
evaluate explicitly, but which have a pronounced impact on water quality: 

• Changes in water depth and residence times associated with dam removal 
and/or dredging 

• Changes in phosphorus sediment release rates with changes in river bed 
sediment and dynamic (and seasonally variable) instream phosphorus/algal 
processes. 

• Changes in instream water quality resulting from dam removal and/or 
sediment removal/movement. 

HSPF is not a hydraulic simulation model.  Flow is routed downstream using artificial 
rating curves for each simulated reach instead of explicit hydraulic relationships.  This 
is not sufficient for determining the changes in the water depth and velocity from 
potential sediment and dam removal.  Though HSPF has the capability to simulate 
the settling and re-suspension of solids (sediments), its limited hydraulics makes the 
solids model insufficient to address objectives of the Corps study. 

Likewise, the user sets all sediment release rates in HSPF.  Hence, the HSPF model 
cannot be used to address the issues of changes in phosphorus release rates in 
response to sediment removal, changes in water column chemistry, or changes in 
hydraulic conditions.   The user must set the release rates that reflect the new 
sediment condition. To provide information on release rates, sediment release rates 
were measured at various locations in the river and a simple sediment mass balance 
model was developed as discussed in the following section.  This data was used to 
estimate appropriate phosphorus release rates for future sediment conditions. 
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2.3.4  Additional Water Quality Modeling (Phosphorus Flux) 
A spreadsheet model, developed based on equations from the USEPA QUAL2K 
model, was used to understand the dynamics of phosphorus flux in the system.   The 
spreadsheet model was not intended to replace the HSPF model for simulating 
instream water quality dynamics.  Rather, the model was used to further examine 
observed fluctuations in magnitude and direction of phosphorus fluxes to and from 
the sediment at various times of year, and as a function of both sediment and water 
column concentrations over time.   

The model was used to help determine whether or not dredging would have long 
term benefits, or if the phosphorus flux rates in the Assabet River are generally more 
responsive to recent (seasonal) loads from the water column.   The model was used to 
help distinguish impacts of historically accumulated nutrients in the sediment (past 
30 – 50 years) from those of recently deposited nutrients from upstream sources (past 
1-2 years).  The model also helped identify flux rates for the HSPF model that were 
more reflective of observed data and could be theoretically substantiated. 

2.4 Summary  
The overall modeling process is depicted in the schematic in Figure 2-1.  The figure 
illustrates how HEC-RAS was used to augment the HSPF model by providing more 
detailed hydraulic information to HSPF in areas in which the existing HSPF model 
was unable to address cause-and-effect relationships.  It also illustrates how the 
sediment mass balance model was used to refine estimates of the sediment 
phosphorus flux.  The sediment mass balance model was used in conjunction with the 
HSPF model to determine quantitative estimates of changes in sediment phosphorus 
flux under various proposed scenarios.   Other than estimated changes in sediment 
phosphorus flux, the HSPF model was not used to examine specific changes in water 
quality.   The HSPF model was limited to determining qualitatively whether or not 
each alternative would be beneficial or harmful with regard to other water quality 
parameters.   

Table 2-3 identifies how the various models were used to address the questions listed 
in Table 2-1.   
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Figure 2-1: Schematic of Modeling Process 

 

 

 

 

 

 

 

 
Figure illustrates processes simulated in HSPF. 
Processes illustrated in blue were augmented by HEC-RAS. 
Processes illustrated in green were refined with the sediment mass balance model. 
 
 
Table 2-3: Use of Modeling Tools to Address Specific Questions 
 

Primary Supporting Type of 
Analysis Foreseeable Modeling Questions 

HSPF HEC-
RAS P Flux   

Confirm the residence time in the impoundments under high 
flow and low flow conditions?  ●  
Confirm the travel time in the river under different hydrologic 
conditions?  ●  
What are existing sediment phosphorus flux rates under 
aerobic and anaerobic conditions, both in impoundments 
and in free-flowing stream? 

●  ○ 
Existing 

Conditions 

What are existing contributions of phosphorus from WWTPs, 
sediments, and NPS? ●  ○ 
How would river hydraulics and wetland area change if dams 
were removed?  ●  
How would sediments be redistributed if dams were 
removed? *  ●  
How would water quality change if dams were removed? ● ●  

Alternatives 
Analysis 

How would water quality change if sediments were dredged? ●  ○ 
Additional 
Analysis* 

How responsive is sediment flux to seasonal variations 
in overlying water column concentration?   ● 

 
● = Modeling required 
○ = Based on modeling for other questions  
* = Both HEC-RAS and HEC-6 models were used to evaluate sediment redistribution. 
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Monitoring and modeling used to develop the TMDL provided a foundation from 
which to begin the current analysis.  Additional data was required to support further 
modeling and analysis.  A summary of both previous monitoring as well as data 
collected as part of the current modeling program is described in this section.  For 
additional information on data collection efforts, the River Cross Section and 
Sediment Data Collection Field Investigation Technical Memorandum is included in 
Appendix A of this document. 

3.1 Previous Monitoring 
3.1.1    ENSR (1999-2000) 

ENSR performed monitoring efforts, as part of the TMDL, in conjunction with 
MADEP and EPA.  Monitoring conducted by ENSR is documented in a series of 
reports (see Section 7 – References).   ENSR’s monitoring program was completed in 
1999-2000 and consisted of the following: 

• Thirteen (13) field surveys - conducted from July 1999 through September 
2000: 

• Streamflow and time of travel measurements, 
• Continuous measurements of dissolved oxygen concentration, 
• Water column sampling and analysis of several nutrient constituent 

concentrations 
• Nutrient load measurements from WWTFs, 
• Non-point source nutrient loading measurements from tributaries, 
• Sediment nutrient flux measurements, and 
• Biological surveys 

3.1.2 USGS Sediment Studies (2004-2005) 
USGS, in cooperation with MADEP and EPA, performed sediment analysis in the six 
study impoundments.  The work consisted of Part 1: Sediment Distribution and 
Chemistry in Six Impoundments in the Assabet River, and Part 2: Phosphorus 
Dynamics in a Wastewater-Dominated Impoundment, Hudson [USGS 2005].  This 
work included detailed measurements of bulk phosphorus concentrations in the 
impounded sediments, and also sediment flux rates (for phosphorus) in a 
representative impoundment (the Hudson impoundment). 

A  3-1 

56404 



Section 3 
Monitoring and Data Collection 

A  3-2 

56404 

 
3.2  Hydraulic Data Collection 

3.2.1 Bridge and Structure Field Verification 

As part of HEC-RAS model development, bridges and other structures were field 
verified and measured.    Approximately 25 bridges and structures were field verified, 
measured and documented with photos and sketches for the purposes of inclusion in 
the HEC-RAS model.   A summary of the bridge and structure verification, including 
the table of structures included in the field visits, is included in Appendix B of this 
document.  

3.2.2 River Cross Sections 

To develop the detailed HEC-RAS model, additional cross-sections of the river and 
accurate physical information on the dams and other critical structures were obtained.  
FEMA Flood Insurance Studies were obtained for each community and this 
information was used as the starting point in HEC-RAS model development.    

Additional cross sections were also obtained through field efforts in areas where 
detailed study was not included in the Flood Insurance Studies.  A total of 10 
additional cross sections were surveyed by Normandeau Associates in December 
2006.   The purpose of the cross section surveys was to supplement and verify the 
HEC-RAS model.  The surveyed cross sections included river channel geometry and 
bathymetry from four riverine sections in Northborough and locations just 
downstream from each of the six study dams. 

Six of ten cross sections were surveyed immediate downstream of six dams; 
Aluminum City, Allen Street, Hudson, Gleasondale, Ben Smith, and Powdermill 
Dams.  In addition, crest elevations of these six dams were also surveyed. These dam 
cross section and crest elevation data were used to verify dam structure data of the 
HEC-RAS model. Surveyed cross sections corresponded relatively well with the HEC-
RAS cross sections.  Dam crest elevations were adjusted according to surveyed data. 

Two of ten cross sections were surveyed in the reach between Westborough and 
Northborough HEC-2 models, where no HEC-2 model existed.  Two additional cross 
sections were surveyed in the reach between Northborough and Berlin HEC-2 
models, where no HEC-2 model existed.  These cross sections were added into the 
HEC-RAS model to supplement the gaps in the model. 

Further detail on the cross sectional data is included in Appendix A. 
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3.3  Sediment and Water Quality Data Collection 

3.3.1  Sediment Data Collection and Grain Size Analysis 

Sediment grain size data was needed for the development of the sediment transport 
model.   Grain size analysis was conducted collecting a total of eighteen sediment 
sample cores  from the Assabet River, including 6 riverine samples and 12 
impoundment samples:  

 6 riverine samples (S1-GA, S2-GA, S3-GA, S4-A, S5-A and S6-A) 

 12 impoundment samples - 2 samples collected from each impoundment – one 
from the downstream end and the other from the upstream portion of the 
impoundment (3A, 4A, 5A, 8A, 10A, 15A, 19A, 28A, 36A, 38A, 51A and 52A) 

The riverine samples were collected by Normandeau Associates, Inc. in December 
2006 while the impoundment samples were collected by USGS in 2003.  The samples 
were analyzed for grain size using sieve (ASTM C136, C117) and hydrometer (ASTM 
D422-63) test methods.  Figure 3-1 shows the sample locations relative to the river 
profile and the impoundments.   

In general, the grain size distribution results indicated that the Assabet River 
sediment consists of a mix of sand and silt, with trace amounts of clay.  Gravel was 
found at select locations with one riverine sample (S5) classified as gravel.  Tables 3-1 
and 3-2 provide a summary of the soil type classifications of the sediment. 



Figure 3-1  Sediment Sample Locations (November 2006)
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Table 3-1.  Soil Type Classification of Riverine Sediment Samples 

Sample ID and Location Soil Classification 
between Aluminum City and Allen St 
Dams 

Dark brown medium to fine SAND, some silt, 
trace gravel S1 

S2 between Allen St and Hudson Dams Dark brown SILT, and medium to find sand 
between Hudson and Gleasondale 
Dams 

Dark brown medium to fine SAND, little silt, 
trace clay S3 

between Gleasondale and Ben Smith 
Dams 

Dark brown SILT, some medium to find sand, 
trace clay S4 

between Ben Smith and Powdermill 
Dams 

Brown GRAVEL, and coarse to medium sand, 
trace silt S5 

Dark brown medium to fine SAND, and silt, 
trace clay S6 downstream of Powdermill Dam 

 
 

Table 3-2.  Soil Type Classification of Impoundment Sediment Samples 
Soil Classification Impoundment Upper end Downstream end 

Dark brown SILT, and fine sand, 
trace clay Aluminum City Dam Dark brown fine SAND, and silt, 

trace clay and gravel (5A & 8A)  
Allen St Dam Dark brown SILT, and fine sand, 

trace clay 
Dark brown SILT, some fine sand, 
trace clay (3A & 4A) 
Dark brown SILT, and fine sand, 
trace clay Hudson Dam Dark brown medium to fine SAND, 

and silt, trace clay (10A & 15A)  
Dark brown fine SAND, and silt, 
trace clay Gleasondale Dam Dark brown medium to fine SAND, 

little silt, trace clay (36A & 38A)  
Brown SILT, some fine sand, trace 
clay Ben Smith Dam Dark brown SILT, little fine sane, 

trace clay (19A & 28A)  
Dark brown fine SAND, and silt, 
trace clay Powdermill Dam Dark brown medium to fine SAND, 

some silt, trace clay (52A & 51A)  
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A brief summary of the grain size distribution analysis is as follows. 

• In general, sediments contained greater amounts of fines in impoundments 
than in river reaches. 

• Sediment materials consisted of sands and silts with trace amounts of clay; 
gravel was present in two samples. 

• No correlation was observed between grain size distribution and river station. 

• No correlation was observed between grain size distribution and water depth. 

The average grain size distribution for both riverine and impoundment samples is 
shown in Figure 3-2.  Additional details on the sediment data collection and the grain 
size distribution analysis is included in Appendix A. 
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Figure 3-2.   Average Grain Size Distribution, Assabet River Sediment Samples 
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3.3.1  Sediment Phosphorus Flux Measurements 

Additional data was needed on the actual phosphorus flux rates in the river and 
impoundments.  Sediment phosphorus flux rates were measured in all 
impoundments, as well as in several representative free-flowing reaches of the stream.   

A total of 50 large diameter (7.25 cm) sediment cores were collected from November 
30 – December 5 in the seven impoundments and in riverine sections.  42 of the 
samples taken were from the six study impoundments and A-1 at the headwater of 
the river, and eight sediment cores were taken from riverine stations.   At each 
impoundment, 6 total cores were taken, including three samples at each location 
within the impoundment and 2 cores at each sample location (one aerobic, one 
anaerobic).    The sample locations were spaced out through the impoundment area; 
one located at the downstream end of the impoundment near the dam, one located in 
the middle of the impoundment, and one located at the upstream end of the 
impoundment.  Cores were also taken from 4 riverine locations (3 main stem locations 
and 1 tributary location).   At each riverine location, 2 samples were taken (one 
aerobic, one anaerobic). 

Cores were retrieved by hand coring, either by diver or rod-driven corer.    Cores 50 
cm long by 7.25 cm diameter, stoppered internally approximately 10 cm from the 
bottom, were hand forced into sediment to retrieve approximately 10 cm of 
undisturbed sediment.   Cores were bottom capped underwater and stored upright 
for transport to the laboratory.   

Approximately 25 gallons of river water were collected from flowing water upstream 
of the Aluminum City dam, for use in the laboratory. 

The sediment phosphorus flux was then measured under controlled laboratory 
conditions, including both aerobic and anaerobic measurements, over a period of 25 
days.  Laboratory analyses followed ASTM guidelines, “Standard Test Method for 
Determining a Sorption Constant for an Organic Chemical in Soil and Sediments, (E-
1195-01), ASTM 2002, with modifications based on USGS studies and lab protocols.   
Additional details on sample handling and laboratory methods are included in 
Envirosystems Inc.  The Final Laboratory Report dated January 23, 2007, is included 
as part of the data collection report in Appendix A. 

Winter 2006 Sampling Data 
Results for P flux for the Winter 2006 sampling effort resulted primarily in negative 
values for P flux, both for aerobic and anaerobic conditions.  A negative value of P 
flux indicates phosphorus was moving from water column into the sediment.   P flux 
measurements for anaerobic conditions were generally higher in value (less negative) 
than those for aerobic conditions.   Although some difference in P flux values was 
observed between samples collected from impoundments versus riverine locations, 

A  3-7 

56404 



Section 3 
Monitoring and Data Collection 

 
only four riverine locations were sampled, therefore not enough samples to determine 
significance. 

A summary of data from the Winter 2006 P flux measurements, including the range of 
values for P flux, is included in Table 3-3.    Table 3-4 includes all P flux values for 
each sample location for both aerobic and anaerobic conditions. 

Table 3-3.   Summary of Winter 2006 P Flux Sampling Data 

P Flux Rate Oxidation 
state 

1 

Location (mg/m2/d) (range) Temperature 
Study 
Impoundments -156 to -35 Aerobic 23 C  
Study 
Impoundments -87 to 0 Anaerobic 23 C  
Riverine 
Locations -70 to -17 Aerobic 23 C  
Riverine 
Locations -52 to 35 Anaerobic 23 C  

1) Daily rates after 24 hours. 

Comparison to Previous Data 
P flux rates observed during the Winter 2006 sampling effort vary significantly from 
previous observations, which can be attributed to numerous factors.   Analyses 
indicate data were representative of field conditions during the time when samples 
were collected.    

Previous sampling efforts for the Assabet River (ENSR, 2000) primarily observed 
spring conditions for P flux, even though temperature control was used in the 
laboratory to simulate winter conditions.   The impact of biological activity on the 
Winter 2006 P flux rates was evaluated, among other potential factors.    

Phosphorus Flux Rates, ENSR, 2000 
 
ENSR conducted surveys of nutrient flux in March and September 2000.  The results 
are summarized in Table 3-5.  Negative values for P flux rates were observed for the 
March 2000 sample data, for aerobic conditions, under 10C.     
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Table 3-4.   All Observations, Winter 2006 P Flux Sampling Data. 

P flux (mg/m2/d) 
daily rates after 24 hrs 

Sample 
ID Impoundment 

    aerobic anaerobic 
A11 A1 Dam 52 191 
A12 A1 Dam 87 -17 
A13 A1 Dam -52 -52 

avg   29 41 
Aluminum City 
Dam AC1 -87 -17 
Aluminum City 
Dam AC2 -52 -70 
Aluminum City 
Dam AC3 0 -17 

avg   -46 -35 
AS1 Allen Street Dam -243 -157 
AS2 Allen Street Dam -122 -70 
AS3 Allen Street Dam -104 -35 

avg   -156 -87 
R85H1 Route 85 Dam -157 -104 
R85H2 Route 85 Dam -70 -52 
R85H3 Route 85 Dam -104 -52 

avg   -110 -69 
GL1 Gleasondale Dam -17 -70 
GL2 Gleasondale Dam -87 -104 
GL3 Gleasondale Dam 0 -17 

avg   -35 -64 
BS1 Ben Smith Dam -122 17 
BS2 Ben Smith Dam -52 17 
BS3 Ben Smith Dam -87 -35 

avg   -87 0 
PM1 Powdermill Dam -104 -35 
PM2 Powdermill Dam -52 35 
PM3 Powdermill Dam -139 -104 

avg   -98 -35 
      Riverine Locations

D/S of Allen Street 
Dam S2 -70 -35 
D/S of Gleasondale 
Dam S4 -70 -52 
D/S of Powdermill 
Dam S6 -17 35 

S7 Nashoba Brook -70 -52 

A  3-9 

56404 



Section 3 
Monitoring and Data Collection 

 
Table 3-5. Summary of Phosphorus Flux Rates, ENSR (2000) Sampling Data 
(Source:  SuAsCo Watershed Assabet River TMDL Study, Phase One:  Assessment, Final 
Report, ENSR International, November 2001). 
 

Oxidation 
state 

P Flux Rate 
(mg/m2/d) Temperature Date 1

March 2000 -2.1 aerobic 10 C  
March 2000 3.7 aerobic 18 C 
March 2000 8.3 aerobic 25 C  
September 2000 1.6 - 2.6 aerobic 20.1 C  
September 2000 40 - 48 anaerobic  

1) Exposure time for reported rate unspecified. 
 
 

According to the 2001 Phase I Final report (referenced previously, Executive 
Summary, page E-6) ENSR concluded the following regarding P flux rates in the 
Assabet River: 

• Impoundment sediments appear to function as sinks for nutrients during the 
winter and sources of nutrients to the water column during the summer. 

• The extent of sediment nutrient flux was observed to be limited indicating that 
sediment nutrient flux processes represent a relatively minor component of 
the overall Assabet River nutrient budget. 

 
The following table summarizes the range of published literature values found for 
phosphorus flux rates.  Many of these P flux rates are observed in lakes, therefore 
cannot be directly correlated. 
 
Phosphorus Flux Rates, Various Literature Values 
A review of published literature rates for various water bodies (rivers and lakes) 
throughout the United States was conducted.   The majority of published literature on 
P flux rates included studies conducted in the southeastern U.S., primarily Florida.   A 
summary of published literature values is included in Table 3-6.   The time at which P 
flux rates were reported was also unspecified in many of these studies.   Similar to the 
2000 ENSR data referenced previously, a direct comparison between the P flux rates 
in the table below and the rates observed based on Winter 2006 sampling in the 
Assabet is not possible. 
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Table 3-6. Published Sediment-Water Dissolved Reactive Phosphorus Fluxes  

P flux 
(mg/m2/d) 

Study Area Sediment  Season Oxidatio
n state 

Reference 

Min max 
Everglades, FL Peat  anaerobic   1.50   

6.50 
Fisher and Reddy 
(2001) 

Indian River 
Lagoon, FL 

Sand, mud     0.16   1.54 Reddy et al. (2001) 

Kissimmee River, 
FL 

Sand  aerobic - 0.26   3.35 Moore et al. (1998) 
   

Lake Kinneret, 
Israel 

  Both   0.30   8.50 Eckert and Nishri 
(2000) 

Lake Okeechobee, 
FL 

Littoral, 
sand, mud 

 aerobic - 0.37   1.54 Moore et al. (1998) 
  

Lake Pepin, MS   anaerobic 
aerobic 

  8.60   24.0 James et al. (1995) 
  1.90   9.30 

South Bay, FL Peat  Aerobic   0.05   0.77 Moore et al. (1998) 
St. Johns River, FL Mud  anaerobic 

aerobic 
  2.35   11.7 Malecki, White and 

Reddy (2004) - 0.13   0.60 
Swan-Canning 
Estuary, Australia 

Coarse mud  anaerobic 
aerobic 

  2.00   53.0 Lavery et al. (2001) 
  0.50   5.40 

Lake Eucha, OK  summer anaerobic 
aerobic 

  2.5   5 Haggard et al. 
(2005)     1 

    5  Hosomo and Sudo 
(1992) Lake summer 

Lake  summer anaerobic    0.4   0.9 Isadezeh et al. 
(2005)   aerobic   0.2 

 
Lake (Germany)  summer 

   5   17 Kleeberg et al. 
(2001) 

 
Lake (Germany)  summer 

       Kleeberg et al. 
(2001) Both 15 45 

Lake (Germany 
and Switzerland) 

    6  Schauser et al. 
(2006) fall 

Lake (Germany 
and Switzerland) 

    2.5   9.3 Schauser et al. 
(2006) variable 

Bay  variable    1   17 Seiki et al. (1989) 
Assabet River, MA Sand, silt summer    0  USGS (2003) 
 
Additional analyses were required to evaluate the applicability of the Winter 2006 
phosphorus flux sampling date for use in the modeling study.   A phosphorus mass 
balance model, described further in Section 4, was developed to simulate the 
sediment nutrient cycle and assist in evaluating the phosphorus exchanges within the 
Assabet River.  The model also served useful in better understanding the variability in 
measured phosphorus flux data. 
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Section 4 
Model Development 
 
This section discusses the model development procedures for each of the four models 
used in this analysis.  

4.1 HEC-RAS Model 
This section describes procedures utilized in developing the HEC-RAS model.   The 
initial step in development of the model included conversion of the original HEC-2 
models for seven communities along the Assabet River into HEC-RAS model format 
and combining the seven HEC-RAS models into one seamless model.  Due to the 
difference in model scheme as well as incomplete input data for some HEC-2 files, the 
converted HEC-RAS models were modified as necessary to match water surface 
profiles resulting from the original HEC-2 models. In addition, because the HEC-2 
model did not exist for some reaches of the Assabet River, additional cross sections 
were surveyed (as discussed in Section 4.1.3 of this document) or created for addition 
into the HEC-RAS model. 

4.1.1 Existing HEC-2 Models 
Paper copies of the HEC-2 models were provided by USACE and FEMA, including 
Flood Insurance Studies (FIS) for 7 communities along the Assabet River.   Detailed 
studies were performed for the following 7 communities: Westborough, 
Northborough, Berlin, Hudson, Stow, Maynard, and Concord.  For several reaches of 
the Assabet River, however, detailed study had not been performed, and therefore, 
the HEC-2 model did not exist for these reaches.   The reaches lacking detailed stud y 
include reaches between between Westborough and Northborough HEC-2 models, 
Northborough and Berlin HEC-2 models, and Maynard and Concord HEC-2 models. 

For the HEC-2 models for each of the seven communities, the following procedures 
were used to convert existing HEC-2 model to HEC-RAS format. 

1. The original HEC-2 model was typed into Excel spreadsheet.  

2. The Excel spreadsheet was saved in csv format to maintain the column widths 
fit for the HEC-2 input data format. The file name extension was changed from 
csv to dat.  

3. After creating a new project in the HEC-RAS model, the HEC-2 input data 
created in above step were imported to the HEC-RAS model. 

4. By examining the converted HEC-RAS geometric data, find and correct the 
typos of the typed HEC-2 input data, and also complete the bridge or dam 
geometry data by adding any missing information. Bridge geometry data were 
also compared with available bridge plan drawings and were adjusted, if 
necessary. 
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5. By comparing the original HEC-2 output data with the HEC-RAS output, the 
differences in water surface elevation were analyzed, and if necessary, some 
modifications were made to the HEC-RAS model. 

 
4.1.2 Modifications to Original HEC-2 data 
Modifications made to each town’s HEC-2 model are as follows.  

Westborough 
The last row of GR data of XS 30.791 is illegible. Therefore, GR stations and elevations 
of this row were estimated using the remaining GR data.   

Northborough 
Some cross sections/structures of the HEC-2 model were modified in the HEC-RAS 
model as shown in Table 4-1. 

 

Table 4-1.  Modifications to the Northborough HEC-2 Model 

RAS XS or  

Structure Sta. 
Structure Name HEC-2 Model HEC-RAS Model 

Dams 29.2825 &  
30.2325 1) 

Allen Street Dam 
Alluminum City 

Dam 
Bridge Structure Inline Structure 

Dam 29.2825 2) Allen Street Dam Bridge geometry modified 

XSs 29.352 & 28.353 3) Cross Section Thalweg Elev. = 239 Thalweg Elev. = 
241 

 

1. In the HEC-2 model, dam structure was represented by bridge structure, but 
in the HEC-RAS model, it was represented by inline structure. 

2. The bridge geometry (BT card) of the HEC-2 model was modified as follows. 

                                            HEC-2                                                                            HEC-RAS
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3. These cross sections are located immediate upstream and downstream of 

Wachusett Aqueduct, respectively. In the HEC-2 model, the invert elevation of 
these two cross sections were 2 ft lower than lower end of the bridge piers (BT 
card) as shown in the following plot. Therefore, stations of these two cross 
sections were raised by 2 ft. 

 

Berlin 
Some cross sections/structures of the HEC-2 model were modified in the HEC-RAS 
model as shown in Table 4-2. 

 

Table 4-2.  Modifications to the Berlin HEC-2 Model 

RAS XS or  

Structure Sta. 
Structure Name HEC-2 Model HEC-RAS Model 

Bridge 25.6225 1) Bridge Road 
BT Station 500 
BT Station 600 
BT Station 700 

BT Station 1500 
BT Station 1600 
BT Station 1700 

 

1. Bridge stations (BT stations) of the HEC-2 model were adjusted to locate the 
bridge structure within the main channel. 
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Hudson 
Some cross sections/structures of the HEC-2 model were modified in the HEC-RAS 
model as shown in Table 4-3. 

 

Table 4-3.  Modifications to the Hudson HEC-2 Model 

RAS XS or  

Structure Sta. 
Structure Name HEC-2 Model HEC-RAS Model 

XS 15.2 1) Cross Section GR Elevation 2120 GR Elevation 212 

XS 16.412 1) Cross Section GR Elevation 2080 GR Elevation 208 

XSs 16.412 & 16.413 1) Cross Section GR Station 6800 
GR Station 9000 

GR Station 680 
GR Station 900 

Dam 17.9625 2) Hudson Dam Bridge Structure Inline Structure 

XS 18.493 1) Cross Section GR Elevation 1217.7 GR Elevation 217.7 

Bridge 19.3125 3) Chapin Road 
BT Station 500 
BT Station 600 
BT Station 700 

GR Station 1500 
GR Station 1600 
GR Station 1700 

Bridge 20.3525 3) I-495 
BT Station 500 
BT Station 600 
BT Station 700 

GR Station 1500 
GR Station 1600 
GR Station 1700 

 

1. Errors occurred during the scanning process and were corrected. 

2. In the HEC-2 model, dam structure was represented by bridge structure, but 
in the HEC-RAS model, it was represented by inline structure. 

3. Bridge stations (BT stations) of the HEC-2 model were adjusted to locate the 
bridge structure within the main channel. 

Stow 
Some cross sections/structures of the HEC-2 model were modified in the HEC-RAS 
model as shown in Table 4-4. 

 

Table 4-4.  Modifications to the Stow HEC-2 Model 

RAS XS or Structure 
Sta. 

Structure Name HEC-2 Model HEC-RAS Model 

Dam 14.1225 1) Gleasondale Dam Bridge Structure Inline Structure 

XS 15.21 2) Cross Section GR Elevation 2120 GR Elevation 212 
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1. In the HEC-2 model, dam structure was represented by bridge structure, but 
in the HEC-RAS model, it was represented by inline structure. 

2. Errors occurred during the scanning process and were corrected. 

Maynard 
Some cross sections/structures of the HEC-2 model were modified in the HEC-RAS 
model as shown in Table 4-5. 

Table 4-5.  Modifications to the Maynard HEC-2 Model 

RAS XS or Structure 
Sta. 

Structure Name HEC-2 Model HEC-RAS Model 

Bridge 7.363 1) Waltham Street 
BT Station 300 
BT Station 600 
BT Station 700 

BT Station 1300 
BT Station 1600 
BT Station 1700 

XS 7.441 2) Cross Section GR Elevation 1576 BT Station 157.6 

Bridge 7.463 1) Main Street 
BT Station 500 
BT Station 600 
BT Station 700 

BT Station 1500 
BT Station 1600 
BT Station 1700 

Dam 8.4125 3) Ben Smith Dam Bridge Structure Inline Structure 

 

1. Bridge stations (BT stations) of the HEC-2 model were adjusted to locate the 
bridge structure within the main channel. 

2. Errors occurred during the scanning process and were corrected. 

3. In the HEC-2 model, dam structure was represented by bridge structure, but 
in the HEC-RAS model, it was represented by inline structure. 

Concord 
Some cross sections/structures of the HEC-2 model were modified in the HEC-RAS 
model as shown in Table 4-6. 

Table 4-6.  Modifications made to the Concord HEC-2 Model 

RAS XS or Structure 
Sta. 

Structure Name HEC-2 Model HEC-RAS Model 

Dam 93.95 1) Damonmill Dam Bridge Structure Inline Structure 

 

3. In the HEC-2 model, dam structure was represented by bridge structure, but 
in the HEC-RAS model, it was represented by inline structure. 
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4.1.3 New River Stations 
Prior to combining the seven HEC-RAS models for each community into one model, 
river stations used in the original HEC-2 models were adjusted. First, from the GIS 
map, locations of HEC-2 cross sections were identified. New river stations were 
assigned using river miles to the HEC-RAS cross sections, assuming that the river 
station of most downstream cross section of Concord HEC-RAS model as zero.   The 
new river stations are included in Appendix C. 

 4.1.4 Additional Data  
Additional data was necessary to complete development of the combined HEC-RAS 
model for the Assabet River.  Additional data were collected via the following 
methods: 

• Bridge and structure field verification 

• Cross section surveys 

• Creation of additional cross sections using HEC-GeoRAS and USGS 
bathymetry data    

Additional information the data collection efforts, such as bridge and structure 
verification and cross section surveys, was discussed in Section 3.0 of this document.  
Based on the field reconnaissance data, dam, bridge and cross section geometry data 
of the HEC-RAS model were verified and if necessary, adjusted.  

Additional cross sections were also created using HEC-GeoRAS in conjunction with  
USGS bathymetry data. After creating cross sections from a Digital Terrain Model 
(DTM) using HEC-GeoRAS, these cross sections were combined with the USGS 
bathymetry data to represent cross section geometry below the normal water surface. 
Where the USGS bathymetry data did not exist, only HEC-GeoRAS cross sections 
were added to the HEC-RAS model. 
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4.1.5 Model Comparison 
The 100-yr water surface profile of the combined HEC-RAS model was compared to 
that of the original HEC-2 model. The 100-yr water surface elevations of these two 
models matched relatively well, except for several cross sections immediately 
upstream or downstream of dams or bridges.   Often, the water surface elevations for 
these cross sections exhibited significant increases or decreases in water surface 
elevation between the two models.   

Most of these differences were attributed to the difference in the structure modeling 
scheme between HEC-2 and HEC-RAS models, because these differences did not 
propagate into upstream cross section. Most of cross sections and structures of the 
HEC-RAS model were updated using field data collection in 2006, as discussed in 
Section 3.0 of this document.   The differences in water surface elevations between the 
two models did not affect the results of this study.  

Figure 4-1.  HEC-2 and HEC-RAS output comparison 
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4.1.6 Model Flows 
The HEC-RAS model was run for 4 flow data sets, including 7Q10, average summer, 
10-yr, and 100-yr flows. The 7Q10 is defined as the minimum streamflow that occurs 
over 7 consecutive days and has a 10-year recurrence interval period. Daily 
streamflows in the 7Q10 range are general indicators of prevalent drought conditions 
which normally cover large areas.  

Two USGS gages are located on the Assabet River within the study area; at Maynard 
(ID 01097000) and at Mill Road (ID 010965995).  The Maynard gage is situated 
between Ben Smith and Powdermill Dams and has a contributing drainage area of 116 
square miles.  The Mill Road gage is located at the upstream end of the study reach in 
Westborough and has a drainage area of 6.6 square miles.  The Maynard gage records 
extend from 1941 to present.  The Mill Road gage records, however, only began in 
July 2006. 

The 10-yr and 100-yr flows were obtained from the original HEC-2 model. The 7Q10 
at the Maynard stream gage (15.1 cfs) was obtained from ENSR’s TMDL report (2001). 
The 7Q10 flow at other flow change locations were calculated using peak flow ratios. 
Peak flow ratios relative to the flow at the cross section closest to Maynard stream 
gage (RS 8.5423) were calculated from the 100-yr flows from the original HEC-2 
model. 

The average summer flow (66 cfs) was calculated from the July, August, and 
September USGS flow records at the Maynard gage (from 1941 to 2006). Average 
summer flows at other flow change locations were also calculated using the peak flow 
ratios. 

Flows used in the HEC-RAS model are summarized in Table 4-7. 
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Table 4-7  HEC-RAS Flow Data 
 

Flows (cfs) River 
Station 100-yr Peak Flow 

Ratio 10-yr 7Q10 Summer 
average 

32.314 736 0.22 392 3.3 13.5 
26.809 1732 0.52 820 7.9 31.8 

26.5146 1850 0.56 860 8.4 34.0 
20.1874 1935 0.58 888 8.8 35.6 
18.3418 1998 0.60 927 9.1 36.7 
17.8168 2120 0.64 974 9.6 39.0 
17.6132 2380 0.72 1090 10.8 43.7 

17.293 2510 0.76 1150 11.4 46.1 
16.0385 2520 0.76 1153 11.5 46.3 
15.3151 2664 0.80 1221 12.1 48.9 
14.0893 2670 0.80 1223 12.1 49.1 
12.6943 3030 0.91 1386 13.8 55.7 
12.1261 3250 0.98 1486 14.8 59.7 

9.5496 3250 0.98 1580 14.8 59.7 
8.8174 3290 0.99 1580 15.0 60.4 

Maynard - 
8.5423 3320 1.00 1600 15.1        61.0 
6.1271 3323 1.00 1598 15.1 61.1 
4.5513 3988 1.20 1980 18.1 73.3 
2.6214 4160 1.25 1975 18.9 76.4 

 

4.2 HEC-6 Model 
The HEC-6 model was used to simulate the river geometry change due to the 
sediment and dam removal scenarios.  HEC-6 was developed by the Hydrologic 
Engineering Center (HEC) of the USACE to simulate a long-term average pattern of 
scour and deposition in rivers and reservoirs (HEC, 1993). The model input data 
includes geometric, hydrologic and sediment data.    

4.2.1 Geometric Data 
Geometric data required for input into the HEC-6 model include cross section 
geometry, reach lengths, and Manning’s roughness and expansion/contraction 
coefficients. This data was primarily obtained from the HEC-RAS model (described 
previously) by transforming the HEC-RAS geometric data into HEC-6 input file 
format.  

HEC-6 does not have any provision to model structures such as bridges and dams; 
these structures were represented by cross section geometry modification to mimic 
the geometry of a particular structure. For example, the elevations of cross section 
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geometry data used for bridge piers were set above the highest anticipated water 
surface elevation. 

The depth of movable bed (i.e., the maximum scour depth) of each cross section needs 
to be defined in the geometric data. Based on site investigation and knowledge of 
local conditions, the maximum scour depth of most cross sections was set to 5 feet.   
However, for cross sections of a certain length of reach downstream of each dam, the 
maximum scour depth was set at 1 foot, since these cross sections generally consist of 
relatively coarser materials (gravels and cobbles) as compared to other reaches. 

4.2.2 Hydrologic Data 
Hydrologic data required for HEC-6 model development includes flow hydrograph 
and downstream flow boundary condition.  

After comparison of peak discharges used in the original HEC-2 model, 6 flow change 
locations were selected, located on the upstream side of each of the six dams 
(Aluminum City, Allen Street, Hudson, Gleasondale, Ben Smith, and Powdermill 
Dams). At each of these flow change locations, daily flows were calculated using the 
USGS gage records and drainage area ratios. 

To predict the river geometry change for a period representative of the entire flow 
regime, a 21 year period of data was selected, from January 1, 1986 to December 31, 
2006.  Although the low flows for this period are slightly higher than for the full 
record set, the difference was not found to be significant. 

In addition to the flow records for the two gages on the Assabet River (Maynard and 
Mill Pond) discussed previously in Section 4.1.5, flow records from ten additional 
USGS gages located within or near the Assabet River study area were reviewed.  Flow 
records were extended using Maintenance of Variance Extension Method, Type 1 
(MOVE.1), based on the Maynard flow record.  The intent of this method of record 
extension is to produce a time series that is longer than the original data series yet 
maintains the statistical characteristics of the record.  MOVE.1 is a historically based 
method and focuses on preserving the sample mean and variance. 

The gages exhibiting the best correlation to the flows at Maynard consisted of the 
following: 

 Quinsigamond River at North Grafton (ID 01110000) 

 Boulder Brook at East Bolton (ID 01096910) 

 Nashoba Brook near Acton (ID 01097300) 

The Nashoba Brook and Maynard gages were selected as the basis for the flow series 
for the HEC-6 modeling.  Figure 4-2 shows the comparison of the hydrographs of 
these gages. Both gages are located within the Assabet River study area watershed 
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and their contributing drainage areas are characterized by similar land use 
distributions.  While Maynard reflects a larger drainage area (116 square miles), 
Nashoba Brook only represents 12.8 square miles.   

Flows at each flow change location were developed by applying drainage area ratios 
relative to both the Maynard and Nashoba Brook flow records in order to generate 21-
year daily flow series for each drainage area.  The base Maynard flows were obtained 
directly from USGS.  The Nashoba Brook flow records, however, covered most of the 
modeling period, from 1986 to September 2005 but had to be extended thereafter from 
September 2005 through December 2006 using MOVE.1.   

No significant difference in land use distribution was observed between these two 
drainage areas, therefore the flow records obtained for each drainage area based on 
Maynard and Nashoba were averaged. Figure 4-3 shows the comparison of the 
hydrographs for the six flow change locations during 1986. 

The HEC-6 model treats a continuous hydrograph as a sequence of discrete steady 
flows, each having a specified duration or time step. Although daily flow data were 
used as the flow hydrograph, 0.2 day was used as a time step by dividing each daily 
flow by 5 constant periods to increase the model stability. 
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A rating curve was used for the downstream boundary condition. The rating curve at 
the downstream boundary was calculated from the HEC-RAS model.  

4.2.3 Sediment Data 
Sediment data input required for the HEC-6 model consist of the bed material 
gradation and inflowing sediment load data.  

4.2.3.1 Bed Material Gradation 
Bed material gradation data was obtained from the grain size distribution analysis for 
both the sediment samples collected in December 2006 and the USGS sediment cores 
obtained in 2003.  As discussed previously in Section 3.0 of this document, in general, 
the grain size distribution results indicated that the Assabet River sediment consists of 
a mix of sand and silt, with trace amounts of clay.  Gravel was found at select 
locations with one riverine sample (S5) classified as gravel.   

4.2.3.2 Inflowing Sediment Loads 

The inflowing sediment entering the upstream boundaries in the HEC-6 model are 
called inflowing sediment loads, expressed in tons per day. The inflowing sediment 
loads were calculated based on the assumption of stable channel, meaning that the 
inflowing sediment loads are the same as the sediment transport capacity of the cross 
section at upstream boundary.  

The sediment transport capacity at the upstream boundary cross section was 
calculated using the program SAM, developed by the Coastal and Hydraulics 
Laboratory (CHL) of the USACE Engineering Research and Development Center 
(ERDC) (Thomas et al., 2002). The inflowing sediment loads at the flow change 
locations were also calculated. 

The SAM program provides the sediment transport capacities of sand and gravel size 
classes only.  Sediment transport capacities of clay and silt size classes were calculated 
by prorating the total amount of sediment transport calculated from the SAM using 
the fine material gradation of the impoundment samples. 

4.2.4 Confirmation of HEC-6 Model Performance 
Prior to conducting HEC-6 model runs, the performance of the model was confirmed 
using the USGS stream flow measurements at Maynard.  

Using the USGS flow measurement data at the Maynard gage, the stage-discharge 
rating curves were constructed for two different periods (1984-1987 and 2004-2007), as 
shown in Figure 4-4. The measured data points and regression lines show that the 
gage height increased for the same discharges, especially for higher discharges. At the 
Maynard gage, 10-year peak discharge is 1,600 cfs and 100-year discharge is 3,320 cfs. 
For the discharge of 1,470 cfs, which is close to 10-year peak discharge, the measured 
gage height of 1984-1987 rating curve is 6.09 ft, and that of 2004-2007 rating curve is 
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5.44 ft, as shown in Figure 4-4.  The difference is 0.65 ft, which can be considered 
approximately as the amount of channel bed degradation.  

The HEC-6 model run for existing conditions using the input data obtained in above 
sections, showed a degradation of 0.87 ft at the Maynard gage, which is located at the 
Waltham Street Bridge. Based on this output, HEC-6 model predicts the bed elevation 
change relatively well in comparison to the USGS flow measurement data. 

 

 

 

  

Figure 4-4.  Stage-discharge rating curve comparison, Maynard gage 
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4.3  HSPF 

4.3.1 Overview of ENSR HSPF Model 
As discussed previously in Section 2, in 2005 ENSR International completed 
development of a water quality modeling application conducted in support of 
development of a Total Maximum Daily Load (TMDL) allocation for the Assabet 
River.   ENSR calibrated the HSPF model to a set of field surveys conducted in 1999 
and 2000.  Calibration was focused on summertime conditions when flows are lowest 
and water quality tends to be the worst.  The calibration time frames used in ENSR’s 
modeling efforts were July 19-26, 1999 and Aug 28 – Sept 3, 2000.  ENSR tested the 
model by altering boundary conditions and forcing functions and deemed it sufficient 
to predict ambient water quality conditions under the changing loadings that would 
be modeled for the purposes of the TMDL evaluation (ENSR, 2005).   
 
ENSR evaluated a series of scenarios by changing primarily wastewater treatment 
facility (WWTF) effluent phosphorus loads and observing the modeled ambient 
phosphorus, dissolved oxygen (DO) concentrations and total biomass.  Model results 
indicated that reduction of the WWTF effluent phosphorus concentration has the 
greatest effect on predicted in-stream phosphorus concentrations during summertime 
conditions.  Additionally, sediment phosphorus flux becomes a much larger and more 
important component of the total phosphorus budget once WWTP phosphorus 
loadings are reduced.  ENSR identified four alternative management scenarios that 
met the DO measurement standard and met other qualitative nutrient concentration 
standards to varying degrees.  These alternatives show that only phosphorus 
reductions in WWTP effluent and sediment flux would achieve the required water 
quality improvements.   Other modifications evaluated were not sufficient to realize 
the required water quality levels. 
 
ENSR recognized that as modeled conditions diverge from existing conditions, the 
uncertainty of the model results increases.  They recommended that as nutrient 
concentrations change, for example, by a factor of ten, it would be appropriate to 
examine the validity of model results and adjust various parameters as needed to 
reflect the new existing water quality characteristics of the river.   
 
4.3.2 ENSR HSPF Model Provided to CDM                                

(CDM Baseline Model) 
 
CDM received the Assabet River HSPF model files from ENSR that were understood 
to be the calibrated model files.  The model files consisted of a user input file (*.uci) 
and a file containing multiple time series (*.wdm).  The UCI file contains several user 
input parameters, model schematic and linkages between reaches, pervious and 
impervious land data and output control.  The WDM file contains time series of input 
and output data, such as precipitation, sunlight, gaged flow, WWTP flows and mass 
loadings, modeled flow and other data.   
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During the quality assurance process, CDM ran the HSPF model provided by ENSR 
to confirm that the results reported in the ENSR final report could be reproduced and 
serve as a baseline before modifying hydraulic conditions on the river.  This model 
will be referred to as the CDM baseline model.  Results from the ENSR report were 
used to compare with CDM baseline model results are summarized below.   The 
results of model comparison are included in Appendix D. 
 
Data used to produce the results in the ENSR final report were not supplied to CDM.   
However, comparison of the CDM baseline model results to the summary of results 
included in the ENSR report resulted in the following conclusions: 
  

• Modeled flows at the USGS Maynard gage were generally better calibrated to 
observed flows in the CDM baseline model than in the ENSR final report and 
are generally higher than flows presented in the ENSR report.  The largest 
differences are seen during the late summer months.    

 
• Water quality data was generally a very good match.  The largest 

discrepancies between the CDM baseline model and the ENSR results were 
the maximum and minimum values of nitrate and orthophosphorus.  The 
CDM baseline model output used daily values, whereas the ENSR values 
could have been hourly minimum and maximum values.  The average values 
differ slightly in magnitude, but overall are a good match to the results 
presented in the ENSR report.   

 
• The CDM baseline model has hourly output for DO and the minimum and 

maximum values align better with the ENSR reported values than the nitrate 
and phosphorus. 

 
• Flows at the WWTPs in the CDM baseline model were within 5% of flows 

reported in the ENSR report. 
 

• Phosphorus mass loadings at the WWTPs in the CDM model differed from 
those values reported by ENSR by less than 5% approximately 75% of the 
time.  Mass loadings differed significantly during July, August and September, 
and at the Hudson WWTP for most of the reported values.  ENSR reports in 
the water quality calibration section that during the calibration and validation 
time frames, daily values of phosphorus were adjusted from the monthly 
values because modeled values did not correspond to daily field 
measurements.  These changes may account for the discrepancy at all but the 
Hudson plant and are not reflected. 

 
• Phosphorus mass loadings at the WWTP were analyzed to see if they fit the 

profile of a given scenario run by ENSR as part of their alternative analysis or 
if mass loadings were based on WWTP permitted flows used in the ENSR 
model.  However, the mass loadings did not correspond to any of the named 
scenarios or the permitted flows.   
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• Overall, the CDM baseline model is likely not identical to the ENSR model in 

the report.   Water quality data is very similar, and flows and mass loadings at 
the WWTPs are close to reported values (though not exactly the same values) 
indicating the CDM model baseline will behave in similar manner to the ENSR 
final report model. 

 
4.3.3 Modifications to the CDM Baseline Model 
The CDM baseline model was modified to incorporate updated hydraulics 
represented by the HEC-6 and HEC-RAS modeling results.  The model was also 
modified to incorporate different sediment phosphorus flux rates based on the 
separate phosphorus flux modeling analysis. 
 
4.3.3.1 F-Tables 
HSPF models the hydraulics of a river through a series of tables called F-Tables 
(function tables).  Every reach within the model is linked to a specific F-Table which 
defines the hydraulics for the specific reach.  Average depth, surface area, volume and 
outflow are tabulated in each F-Table, and the model accesses the hydraulic 
parameter required through linear interpolation of the F-Table values.  Thus, F-Tables 
that areF more finely discretized introduce less error in representing a non-linear 
system.   
 
The CDM baseline model contains 30 F-Tables, corresponding to the 30 reaches in the 
model.  There are 9 flow levels tabulated in the majority of the F-Tables, though a few 
have only 2 flow levels.  Hydraulic data from the HEC-RAS modeling was aggregated 
into the 30 HSPF reaches to incorporate the new hydraulics into the model. 
 
Update Procedure 
The HSPF model is configured to function with the 30 reaches defined in baseline 
model.  During the HEC-RAS modeling, the river was discretized into several 
hundred reaches.  F-Tables were generated through the HEC models for 12 different 
flow levels, the lowest flows being 7Q10 flow level, and highest being the 100-year 
event.  The F-Tables produced for each HEC reach were aggregated into the 30 HSPF 
reaches, the model input files were updated and the effect of the updated river 
hydraulics was evaluated.   
 
The aggregation of hydraulic parameters was achieved by applying a length-
weighted average to determine average depth and flow and summing surface area 
and volume.  The aggregation of HEC-RAS reaches into aggregated into HSPF 
reaches is shown in Appendix D, Figure D-17. Depth and flow were assumed to be 
valid from midpoint to midpoint between the HEC cross sections.  The distance 
between midpoints is considered a HEC-RAS reach.  Where a HEC-RAS reach 
overlapped an HSPF boundary, the HEC-RAS values were used only if the HEC-RAS 
cross section fell within the HSPF reach.  If the HEC-RAS cross section fell outside of 
the HSPF boundary, the values at the next adjacent HEC-RAS cross section falling 
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inside the HSPF reach were then extended to the HSPF reach boundary.  Weights for 
each HEC- RAS reach were calculated as the proportion of the HEC-RAS length to the 
HSPF length.   
 
Surface area and volume are additive parameters.  Volume and surface area are 
calculated from cross-section to cross section in HEC-RAS and are therefore treated 
differently than depth and flow.  The HSPF reach surface area and volume were 
calculated by summing the surface area and volumes of the HEC-RAS reaches that fell 
within the HSPF reach.  In the case of overlapping sections, the amount proportional 
to the length within the HSPF reach was used in the sum.  Once new aggregate values 
of the hydraulic parameters were calculated, new F-Tables using the 12 flow levels 
from the HEC output were generated, formatted for model input, and were inserted 
in the HSPF model file in place of the original F-Tables.  
 
Hydraulics Using New F-Tables 
The hydraulics of the river were evaluated prior to any model runs to identify 
locations of largest changes and to evaluate how well the aggregation technique 
matched the HEC-RAS modeling.  Mean cross sectional area, velocity and travel time 
were computed from the F-Tables using the following relationships: 
 
Mean Cross Sectional Area  = Volume / Mean Depth 
Mean Velocity   =  Flow Rate (Q) / Mean CrossSectionalArea 
Mean Travel Time   = Mean Velocity * Reach Length 
  
The cumulative travel time, cumulative volume and average depth at 7Q10 flow, 
respectively are shown in Appendix D, Figures D-18 through D-20.   The aggregated 
F-Tables mimic the HEC-RAS modeling results quite well.  Additionally, the most 
prominent difference in river hydraulics occurs at the Elizabeth Brook reach, which is 
immediately upstream of the Ben Smith dam.  Residence time increases significantly 
and consequently mean velocity is much lower than in the baseline model.  While the 
mean depth values of the aggregated F-Tables do not capture the finer discretization 
of the HEC-RAS model as well, in the area near Elizabeth Brook (approximately miles 
19 – 23 on Figure D-20), the aggregated F-Tables mean depth increases with the HEC 
model results.  The increased resolution provided by the HEC-RAS model for this 
reach provides a more accurate representation of this reach in the HSPF model, also 
illustrated in the plot of flow versus volume (Figure D-21).   Simulated water quality 
is expected to change most significantly in this area compared to ENSR model ouput, 
since hydraulics were modified significantly in this reach. 
 
Water Quality Using New F-Tables 
The F-Tables in the CDM baseline model files were replaced with the new F-Tables 
and the model was run to assess the impacts of the new hydraulics on water quality.  
In particular, the calibration and validation time periods used by ENSR were 
examined (August 28 – September 3, 2000 and July 19-26, 1999).  Several water quality 
parameters can be output from the model, including concentrations of 
orthophosphorus, nitrate, dissolved oxygen (DO), ammonia, phytoplankton, and 
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benthic algae.  Simulated concentrations of orthophosphorus comparing the new F-
Tables to the CDM baseline for 1999 simulation period are shown in Figure D-22.  
Both weeks were periods of low flow in the river; in 2000 the average flow for the 
week was 36 cfs, in 1999 average flow was 16.5 cfs measured at the Maynard gage.  
The model overpredicts these flows with both the CDM baseline and the new F-
Tables; simulated flow for 2000 was 54 cfs and 29cfs in 1999.  Orthophosphorus (PO4) 
concentrations increase significantly in 1999 in the Elizabeth Brook reach compared to 
the CDM baseline, while this does not occur in 2000.  The reason behind the 
phosphorus spike in 1999 was evaluated and details of this evaluation are discussed 
below. 
 
Simulated dissolved oxygen concentrations for the calibration weeks in 2000 and 1999 
are shown in Figures D-23 and D-24, respectively.  These plots also show the hourly 
minimum value of DO at several points along the river.  The weekly average nitrate 
concentrations for the calibration weeks in 2000 and 1999 are shown in Figures D-25 
and D-26, respectively.  Nitrate concentrations do not change significantly between 
the baseline simulation and the new F-Tables.  There is a drop in nitrate concentration 
at the same location as the Orthophosphate (as P) spike in 1999, as shown in Figure D-
26. This was evaluated to determine if nitrate concentration was limiting the growth 
of phytoplankton in the river.  The growth is somewhat limited, but not sufficient to 
cause the Orthophosphate (as P) spike, especially when considering the 
phytoplankton were modeled to metabolize ammonia when there is a shortage of 
nitrate.   
 
Although residence time will increase in the impoundment in the Elizabeth Brook 
reach in 1999 due to lower flows and velocity, the spike in 1999 is not due to hydraulic 
residence time changes. For a given flow rate, hydraulic changes alone will not cause 
a jump in concentration. Even though the residence time is greater, and the exposure 
time to the sediment phosphorus loading is greater (and thus total mass in the reach is 
greater), the dilution volume is also greater and therefore the concentration will not 
be affected. 
 
The surface areas in the Elizabeth Brook and Ben Smith reaches for the new F-Tables 
are only about 5% greater than the original F-Tables. Since surface area does not 
increase significantly, neither does the bottom area where sediment phosphorus is 
released into the river.  Therefore, the change in surface area, and the resulting change 
in sediment phosphorus flux loading appears to account for only a small portion of 
the simulated Orthophosphate (as P) spike seen in 1999. 
 
The simulated biology of the system also appears to only account for a relatively 
small portion of the spike. Sensitivity analyses were performed, looking at how the 
Orthophosphate (as P) profiles change with differences in simulated phytoplankton. 
Phytoplankton concentration was held constant and the Orthophosphate (as P) 
profiles were compared for both the baseline and new F-Table scenarios in 1999.  The 
model is sensitive to phytoplankton growth, but not enough to explain the entire PO4 
spike.  Figures D-27 and D-28 show the results of the model runs with phytoplankton 
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population held constant and simulated and the resulting Orthophosphate (as P) 
profiles.  The plots show that when phytoplankton is maintained through the 
downstream reaches (rather than allowing it to fall to almost zero) for the new F-table 
simulation, the Orthophosphate (as P) spike does decrease but, again, not enough to 
be the entire explanation. It is also important to note that benthic algae basically 
disappears in the downstream reaches for the new F-Table simulation (and was very 
high for the baseline run). This is expected, as depth has been increased considerably 
in this reach, and probably also makes a small contribution to the Orthophosphate (as 
P) spike. 
 
The primary cause of the Orthophosphate (as P) spike in 1999 appears to be the 
difference between model anaerobic and aerobic sediment phosphorus flux rates.  For 
the summer 1999 simulation with new F-Tables, DO concentrations actually fall below 
the input anaerobic threshold (0.001 mg/l) in Elizabeth Brook (Figure D-24), including 
just prior to the July 19-26 calibration period. The sediment phosphorus flux rate for 
anaerobic conditions is an order of magnitude higher than under aerobic conditions 
(200 vs. 20 mg/m2/d).  During anaerobic conditions, the phosphorus loadings 
increase considerably.  In the baseline simulation, the system never becomes 
anaerobic during the summer of 1999.  This reach of the river does not become 
anaerobic in summer 2000, whether modeled with the baseline or with the new F-
Tables (Figure D-23).   
 
Time series of Orthophosphate (as P) concentrations in the summer of 1999 and 2000 
are shown in Figures D-29 and D-30, respectively.   Anaerobic conditions are marked 
on these plots.  In Figure D-29, it is clear that Orthophosphate (as P) concentrations 
increase rapidly once the river becomes anaerobic.  This reach experiences anaerobic 
conditions for the 7 days before the calibration week in the summer of 1999, which 
explains why the phosphorus is so high in 1999.  Since the river reach does not 
experience anaerobic conditions in the summer of 2000, the Orthophosphate (as P) 
levels do not increase significantly as in 1999.  
 
In summary, the updated F-Tables did not result in significant differences in modeled 
water quality as compared to either the ENSR model or the CDM baseline model, 
with the exception of DO limiting conditions.   
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4.4  Phosphorus Flux Model 
In HSPF, sediment nutrient fluxes are specified as constant values by the user, and 
vary only with the level of oxygenation in the overlying water column.  The HSPF 
model does not simulate the dynamic sediment nutrient cycle, in which phosphorus 
settles and diffuses into the soil, partitions between particulate and dissolved phases, 
accumulates or depletes, and returns to the water column via pore water diffusion.  
Monitoring results suggest that nutrient flux rates, and even the prevailing direction 
into or out of the sediment, can exhibit considerable seasonal variability.  The HSPF 
model is useful for examining the influence of specific constant flux rates on water 
quality, but it does not account for the dependency of sediment fluxes on settling 
loads or overlying water column phosphorus concentrations. 
 
A steady state phosphorus mass balance model (referred to herein as the P flux 
model) was developed to simulate the sediment nutrient cycle and assist in evaluating 
the phosphorus exchanges within the Assabet River.  By varying overlying 
concentrations and settling rates, the model was useful in better understanding the 
variability in measured data, as well as the likely responsiveness of the sediment flux 
to future river management alternatives.  The P flux model was developed using 
equations extracted from USEPA’s QUAL2K river and stream water quality 
simulation computer model (Chapra, S.C., Pelletier, G.J. and Tao, H. 2006), using its 
formulations for inorganic phosphorus.  The phosphorus equations that were 
extracted were originally based on a model developed by Di Toro (Di Toro et al. 1991, 
Di Toro and Fitzpatrick. 1993, Di Toro 2001).   
 
The P-flux model simulates time-dependent sediment-water fluxes of phosphorus as a 
function of constant (steady state) settling of particulate organic matter, reactions 
within the sediments, and the concentrations of dissolved phosphorus in the 
overlying waters.  The model represents the system as three layers: the water column 
(0), aerobic sediment layer (1) and anaerobic sediment layer (2).  A schematic of the 
QUAL 2K model is presented in Figure 4-5.   
 
Phosphorus enters the sediment as a result of settling of particulate organic matter 
(phytoplankton and detritus) from the overlying water, as depicted in Figure 4-5.   
The organic phosphorus is then transformed by mineralization reactions into 
inorganic phosphorus (diagenesis).  Once in the sediment, the inorganic phosphorus 
partitions between the dissolved and particulate forms, and moves between the upper 
aerobic sediment layer and the lower anaerobic sediment layer from sediment mass 
transfer and pore water diffusion processes.  A portion of the phosphorus exits the 
system through downward burial into the channel bed and is no longer available. 
Finally, dissolved phosphorus re-enters the water column via diffusion between the 
pore water and the water column at the sediment-water interface. 
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Figure 4-5.  P Flux Mass Balance Model Schematic 

 
 
4.4.1 P-Flux Model Formulation 
 
The model is formulated and solved using two differential equations for the state 
variables of total phosphorus concentration in each of the two sediment layers.  The 
equations, shown below, reflect the movement and transformations of phosphorus 
depicted in the figure above, and were extracted directly from USEPA’s QUAL-2K 
model: 
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where:  

PO4 = bulk P sediment concentration 
H = sediment layer thickness 
Jp = organic phosphorus settling and diagenesis 
ω = mass transfer coefficient between sediment layers (for particulate P) 
K = pore water diffusion coefficient (for dissolved P) 
b = burial velocity 
s = mass transfer coefficient between water and aerobic sediment 
fpp = partitioning coefficient for particulate P 
fdp = partitioning coefficient for dissolved P 
p = dissolved inorganic phosphorus concentration in overlying water column 

 
Numeric subscripts denote the relevant layer in the schematic diagram above.  Values 
shown in bold are model parameters, and those in standard notation are input values 
or state variables. 
 
The inorganic phosphorus flux into or out of the sediment is the last term of the first 
equation above, and is a function of the differential concentrations of dissolved 
phosphorus in the water column and the pore water of the aerobic sediment layer: 
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4.4.2 P-Flux Model Parameterization  
Model parameters were determined largely from literature values.  The partitioning 
coefficients were tuned slightly to reflect observed flux rates of dissolved phosphorus.  
The final model was based on the parameter values shown in Table 4-8. 
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Table 4-8: P-Flux Model Parameters and Input Values 
Parameter Description Value Source/Rationale 

H1 
Thickness of aerobic 
sediment layer 0.0008 m 

Calculated as H1 = DO/s, where 
DO is water column dissolved 
oxygen. QUAL2K documentation 
suggests 0.001 m. 

H2 
Thickness of anaerobic 
sediment layer 0.1 m QUAL2K documentation 

 

ω 
mass transfer coefficient 
between sediment layers (for 
particulate P) 

0.0012 m/d DiToro, Table 6.11 

K pore water diffusion coefficient 
(for dissolved P) 0.01 m/d DiToro, Table 6.11 

b Burial velocity 6.85 * 10-6 
m/d DiToro, Table 6.11 

s 
Mass transfer coefficient 
between water and aerobic 
sediment  

0.243 m/d 

Calculated as s = SOD/DO, 
where SOD = 1.944 gO2/m2/d 
per Table 2-13 of ENSR 2005 
modeling report, and DO = 8 
mg/l as measured by ENSR and 
USGS (representative value) 

fdp1 
partitioning coefficient for 
dissolved P in anaerobic 
sediment 

0.0037 Chapra, Equation 40.292 

fdp2 
partitioning coefficient for 
dissolved P in anaerobic 
sediment 

0.0045 Chapra, Equation 40.292 

fpp1 
partitioning coefficient for 
particulate P in aerobic 
sediment 

 
0.9963 

 
Calculated as fpp1 = 1 - fdp1 

fpp2 
partitioning coefficient for 
particulate P in anaerobic 
sediment 

0.9955 Calculated as fpp2 = 1 - fdp2 

1. DiToro, Dominic M., Sediment Flux Modeling, 2001, Table 6.1, p. 136 
2. Chapra, Steven C., Surface Water-Quality Modeling, 1997, Eqn. 40.29, p. 709 
 
 
4.4.3 P-Flux Model Initialization 
Initial values for the state variables (sediment phosphorus concentrations) were 
estimated from bulk phosphorus measurements reported by USGS and ENSR.  For 
current conditions, initial values were estimated as follows: 
 
 PO4,1 = 171 gP/m3 total vol (aerobic) 
 
 PO4,2 = 141 gP/m3 total vol (anaerobic) 
 
These values were later adjusted experimentally to simulate the potential reductions 
of existing sediment concentrations that might result from dredging, and the 
associated long-term steady state flux rates. 
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4.4.4 Steady State Variables 
Three steady-state variables are used in the model formulation: 
 

• JP = Organic phosphorus load into sediment from biological matter deposition (via 
settling and diagenesis) 

• p0  = Inorganic phosphorus concentration in water column 
• DO = dissolved oxygen level in water column 

 
Settling values were initially estimated from the HSPF model, and experimentally 
adjusted to simulate the impacts of reductions in upstream treatment plant loads.  
Water column concentrations were determined from representative sampling data, 
and were also experimentally adjusted to simulate future conditions.  Dissolved 
oxygen concentration in the water column was effectively treated as a binary variable: 
either aerobic or anaerobic, and this condition was used to adjust the partitioning 
coefficients for anaerobic conditions as necessary. 
 
4.4.5 Model Testing 
The model was tested with representative steady state variables for summer 
conditions, as determined from the collected sampling data and HSPF settling rates.  
Results are shown in Figure 4-6.  The figure illustrates that the model predicts a long-
term steady state flux for summertime conditions that is lower than what was used in 
the original HSPF model, but slightly higher than values that were measured by 
ENSR (suggesting that settling rates may be slightly too high). 

The input values were experimentally adjusted to simulate both summer and winter 
conditions, and the model replicated the observed trends in the data.  Specifically, 
during late fall and winter, the model simulated the reversal of direction of 
phosphorus, since reduced algal growth and subsequent settling occur in winter and 
higher overlying water concentrations (higher winter limits on upstream treatment 
plant discharges) result in higher concentrations in the water column than in the 
sediment pore water.  Consequently, phosphorus can exhibit a net diffusion out of the 
water column and into the sediment under these conditions, and the model replicated 
that phenomena.   

Results of the experimental runs that were used to examine changes in settling and 
water column concentration are discussed in Sections 5 and 6.  Experiments were 
conducted both for long-term impacts of dredging, and for seasonal influences of 
overlying water column concentrations. 
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Phosphorus Flux Estimates - Existing Conditions
Representative Summertime Water Column Characteristics, Aerobic Water Column
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Figure 4-6: Testing of Phosphorus Flux Model for Existing Conditions 
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Section 5 
Model Scenarios and Results  
 
This section presents model scenarios evaluated and discusses results for each 
scenario, including information on sediment transport, water surface profile and 
water quality. Detailed results, including profiles and tables, are provided in 
Appendices E and F as referenced throughout this section.    Models are provided are 
separately on CD. 

5.1 Model Scenarios 
As stated previously, the purpose of the modeling conducted in this study was to 
determine the various changes in the Assabet River from sediment and dam removal 
scenarios.  Various scenarios were modeled, analyzed and discussed in this section.   
A total of seven scenarios were simulated using the suite of models.  A summary of 
the scenarios is included in Table 5-1. 

Table 5-1.   Model Scenarios 

Scenario Description 

Base Conditions 
(2000) 

Existing conditions, 6 study dams in place 

Planned 
Improvement 

WWTF Phosphorus (P) reduction.   This scenario assumes 
WWTF P discharge is 1.0 mg/L in the winter (November – 
March)  and 0.1 mg/L in the summer months (April – October) 

A Planned improvements + Remove all 6 study dams 

B Planned improvements + Dredge sediment to a depth of 3 feet 
in all 6 study impoundments to reduce the phosphorus flux in 
the impoundments 

E Planned Improvements + Remove Gleasondale, Hudson and 
Ben Smith dams 

H Planned improvements + Remove Ben Smith dam 

N (P flux model 
only) 

Evaluate additional reduction in Phosphorus limit at WWTF – 
winter months  
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For each scenario, the following steps were performed: 

• HEC-6 (sediment transport model) was run to obtain the new river bed profile 
and determine sediment movement  

• HEC-RAS (water surface/hydraulic model) was run to determine the water 
surface profile and river hydraulics based on the revised river cross-sectional 
information from HEC-6, and 

• HSPF (watershed and river water quality model) was run to determine the 
resulting water quality based on the revised hydraulic information from HEC-
RAS and phosphorus sediment flux information from the P flux model.   

Revisions to the HSPF model (discussed in Section 4) were required to improve the 
hydraulics in the HSPF model necessary to accurately represent the dams.  These 
modifications resulted in an uncalibrated HSPF model.  However, the technical group 
determined that the HSPF model was still a useful tool for the purpose of evaluating 
alternatives and their relative impacts on water quality in the river.   

Scenario N, which evaluated the impact on phosphorus sediment flux from a 
reduction in phosphorus limits at WWTFs during the winter months, was conducted 
using the P flux model only. 

 
5.2    Model Results  
For each scenario identified in Table 5-1, the models were modified to reflect 
proposed changes of the alternatives, and model simulations were conducted.  As 
noted above, the results of one model provide input into the next model.  The models 
were run in a sequential manner to reflect the proposed changes of a specific scenario.  
The findings on sediment transport, water surface profiles and water quality for each 
scenario are discussed in the following sections.    Detailed model results are included 
in Appendices E (Sediment Model/HEC-6) and Appendix F (Hydraulic Model/HEC-
RAS). 

5.2.1 Base Conditions (2000) 

The Base Conditions represent the river in the year 2000.  The Base Conditions 
scenario is representative of the river prior to upgrades to the WWTFs, during a time 
period when extensive river water quality monitoring was performed.  As part of the 
TMDL study, it was determined that in order to achieve water quality standards, 
WWTF treatment discharge of phosphorus would need to be reduced to 0.1 mg/l 
during the summer months and the sediment phosphorus flux would need to be 
reduced by 90 percent.  Other scenarios will be compared to base conditions to 
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determine if the TMDL goals for phosphorus flux reduction are met with proposed 
changes. 

Sediment Transport 

The development and confirmation of the HEC-6 model of the Assabet River was 
presented in Section 4.2.   Cross sectional data (from HEC-2 files, additional cross-
sections and field observations), river flow, and sediment loading and bed gradation 
were used as input to develop a model that accurately simulates the sediment 
transport for the existing river conditions.    The existing and the 20-year no-action 
bed profile (thalweg) for the base conditions are depicted in Appendix E, Figure E-1.    
This will be the basis of comparison for all other scenarios. 

Water Surface Profile 

Procedures used in developing an updated hydraulic model using the HEC-RAS 
model for the Assabet River were discussed in Section 4.1.   The starting point for this 
effort work was the existing HEC-2 model used by FEMA to produce the Flood 
Insurance Studies (FIS) for each community.  Additional river cross section data was 
collected and field observations/confirmation of the bridge information was also 
performed.  The resulting water surface profile predicted by the updated HEC-RAS 
model was compared to the water surface profiles predicted in the FIS by the older 
HEC-2 model.  Differences were investigated and primarily were the result of bridges 
modified since the completion of the FIS and a few errors in the older HEC-2 model.  
Predicted water surface profiles for the existing river condition are included in 
Appendix F.  This will be the basis of comparison for all other scenarios. 

Water Quality 

The existing HSPF model was provided to CDM for application on this study.  Section 
4.3 provides an overview of the procedures used by CDM to confirm the accuracy of 
the HSPF model.   CDM modified the portion of the HSPF model containing the river 
hydraulics, the F-Tables for purposes of this study.   The F-tables were modified 
because the existing F-tables did not accurately represent the dams.  Specifically, the 
water depths behind Ben Smith and other dams were significantly under represented 
in the existing HSPF model.  The revised F-tables, based on the updated HEC-RAS 
model more accurately represent the water depth and travel time in the system.  The 
predicted water quality for the updated HSPF model is included in Appendix D. 
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5.2.2 Planned Improvements  

The planned improvements include a reduction of phosphorus to 0.1 mg/l in the 
discharge of the WWTFs during the summer and 1.0 mg/l during the winter 
(November 1 – March 31).  This scenario examined the effect of the planned 
improvements on the sediment transport, water surface profile and water quality of 
the river. 

Sediment Transport  

This scenario produces no change in the sediment transport of the river. 

Water Surface Profile 

This scenario produces no change in the water surface profile from Base Conditions. 

Water Quality 

The planned improvements, including reduction of phosphorus discharged from the 
WWTFs, produce several changes to water quality.  First, the lower phosphorus 
discharge produces lower instream concentration of phosphorus in the river.  The 
lower phosphorus concentrations produce lower algal counts and improved dissolved 
oxygen.  Additionally, the lower algal counts produce less algal settling which 
reduces the phosphorus flux from the sediment to the water column.   

The reduction in limit of phosphorus discharged in WWTF effluent in the winter (1.0 
mg/l) also results in a decrease summer sediment phosphorus flux. The P flux model 
predicted a 60 percent decrease in phosphorus sediment flux from the Planned 
Improvements compared to Base Conditions.  The phosphorus discharged from the 
WWTFs during the winter had a very significant impact on the P flux the following 
summer.  The P flux model indicated that the high P in the water column would 
adsorb on to the sediment material during the winter months.   

During the simulation when WWTFs reduced the concentration of P discharged in the 
late spring, the river sediment had a high P content from the winter, and the sediment 
would release P back to the water column.  Results of this study indicate that the high 
summer P flux is due to not only the algal settling and cycling through the sediment, 
but also the high P in the sediment from the winter conditions.   
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5.2.3 Remove All 6 Study Dams 

This scenario examined the changes in sediment bed, water surface profile and water 
quality that would result from removal of the six study dams.  This scenario 
represents restoring the river back fully to a free-flowing, riverine system. This 
scenario also includes the planned improvements discussed in the previous section. 

Sediment Transport  

Removing a dam can allow movement downstream of the sediment behind the dam.  
Dam removal reduces river depth and increases flow velocity in the areas behind the 
removed dam.  The finer sediment behind the dam may move downstream because of 
the new, higher river velocities.  The HEC-6 model was used to determine if any 
sediment would move downstream after dam removal, and if so, how much sediment 
would be transported downstream, if no preventative measures were taken (e.g. 
dredging associated with dam removal). 

This analysis allows determination of the amount of sediment to be dredged or 
stabilized in place to prevent sediment transport downstream with dam removal, 
which will be conducted as part of ongoing study efforts.   The sediment gradation 
under the existing dams remains an unknown factor in this evaluation.   For modeling 
purposes, it was assumed that the sediment material under the existing dams was not 
readily susceptible to movement.  

The river bed profile for the Base Conditions and the bed profile after 20 years with all 
six dams removed are shown in Appendix E, Figure E-2.   As depicted in the figure, 
model results show that sediment transport would occur for each of the dams 
removed.   Dredging would need to be included as part of any dam removal to 
minimize downstream sediment movement.   Estimated volumes of sediment to be 
dredging with dam removal will be calculated as part of a future task of this study. 

It is important to note that the simulated bed profiles are representative of long term 
flow conditions for the most recent 20 years (1986-2006) of flow data.   The modeling 
scenario assumes flow conditions will be similar for the next 20 years. 

Water Surface Profiles 

Cross-sectional information to represent the dams in the HEC-RAS model was revised 
to reflect dam removal and various flow conditions simulated.  The HEC-RAS model 
results indicate that dam removals will significantly lower the water surface 
elevations for the 7Q10, summer average flow, 10-year flood, and the 100-year flood 
flow conditions.  The largest change in water surface elevation occurs for the lower 
flow conditions, 7Q10 and summer average flows.   
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The change in depth behind each of the dams for the four flow conditions is presented 
in Table 5-2.    Water surface profiles for removing all 6 dams are included in 
Appendix F, Figure F-2. 

Table 5-2.    Change in water surface elevation for various flows scenarios.   
(All values in feet). 

Dam 7q10 Summer 
Average 

10 year  100 year 

Aluminum City -4.9 -4.8 -4.2 -0.6 

Allen Street -3.4 -3.5 -4.7 -5.6 

Hudson -7.0 -6.9 -5.4 -3.4 

Gleasondale -4.7 -4.5 -4.6 -5.1 

Ben Smith -7.4 -7.4 -5.6 -4.0 

Powdermill -7.8 -7.6 -7.2 -7.1 

 

Water Quality 

The water quality of the Assabet River was simulated using the HSPF model.  
The HSPF was modified to reflect all six dams removed using the hydraulic 
information from HEC-RAS to create new F-tables for HSPF.  Additionally, the 
P flux model was used to determine the sediment phosphorus flux with all six 
dams removed. 

The water quality significantly improved with the removal of the six study 
dams on.  Removing a dam had multiple benefits in water quality.  First, the 
residence time in each impoundment was reduced which reduced the biomass 
growth in the river.  Removing the dams for the larger impoundments had the 
largest benefits.  Removing Ben Smith dam had the largest benefit, Hudson, 
Gleasondale, and Powdermill dam removals had next best benefits, and 
Aluminum City and Allen Street had smallest benefits.  A second benefit from 
removing dams is reduced sediment phosphorus flux from the reduced 
biomass growth. Reduced algal and macrophyte growth produces less algae to 
settle and less phosphorus cycling through the sediments. The sediment 
phosphorus flux reduction is expected to be approximately 80 percent, near 
the TMDL target of 90 percent reduction.  A third benefit from dam removal is 
increased reaeration in the shallower water depths.  Increased reaeration will 
improve dissolved oxygen in the river.



Section 5 
Model Scenarios and Results 

 

A  5-7 

56404 

5.2.4 Sediment Removal/Dredging 

This scenario examines the changes in sediment bed, water quality and the 
water surface profiles from dredging sediment behind each of the six dams.  
Dredging would be performed to remove the sediment material that is high in 
phosphorus and contributing to the P flux problems in the river. This scenario 
includes the planned improvements as discussed in Section 5.2.2. 

Dredging/sediment removal was evaluated in the six study impoundments by 
modeling the effect of removing approximately three feet of sediment for the 
length and width of each impoundment.   The depth of sediment to remove 
was determined by evaluating sediment phosphorus concentration data from 
USGS (2003).  Based on the available USGS data, the total phosphorus 
concentration (% dry weight) for sediment in the study impoundments was 
highest for sediment depths up to three feet, as illustrated in Figure 5-1.  With 
increasing sediment depth in the impoundments, total phosphorus 
concentration was generally less than half of the total phosphorus 
concentration as compared to the upper most one to two feet of sediment.  
Therefore, the greatest impact of sediment removal would be achieved by 
removing (on average) three feet of sediment depth in the impoundments. 

The representative sediment volumes removed and the linear extent of 
dredging in each impoundment in for the sediment removal scenario are 
summarized in Table 5-3. 

 

Table 5-3.   Extent of Dredging in Model Scenario. 

Dam Sediment Volume 
Removed (acre-ft) 

Aluminum City 1,050 

Allen Street 13,800 

Hudson 39,100 

Gleasondale 21,800 

Ben Smith 212,200 

Powdermill 31,000 

 



Figure 5-1
Sediment P Concentration vs. Depth

(USGS, 2003)
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Sediment Transport  

The effect of dredging/sediment removal on sediment transport is 
summarized in this section.  The effect of dredging/sediment removal on 
sediment transport was evaluated by calculating the change in thalweg 
elevation for each study impoundment.   It was anticipated that the thalweg 
elevation for each impoundment would decrease with dredging/sediment 
removal initially in the dredged area, and then return to pre-dredging 
conditions over a certain period of time.   For this analysis, the affected river 
cross-sections were modified in the HEC-6 model to reflect a dredged 
impoundment.  Then the HEC-6 model was run for a 20 year period, to assess 
the changes in thalweg elevation over the long term.   

As expected, within a simulation period of five years, the dredged areas filled 
in from the settling of instream sediments.   The change in bed profile due to 
dredging, both initially and after 20 years is depicted in Appendix E, Figure E-
5.  Currently, the river is stable and the sediment transport is balanced.  On an 
annual basis, all sediment that enters the river discharges at the downstream 
end.  During low flow conditions, some settling may occur, but this material is 
re-suspended during larger storm events.  Dredging deepens the river and 
lowers river velocities and increases residence times in the impoundment.  
This leads to greater settling of sediment and the filling in of the dredged 
areas. 

Water Surface Profiles 

The effects of sediment removal on water surface profiles in the Assabet River 
are summarized here.  In the HEC-RAS model, the river cross sections were 
modified to reflect dredging.  Then the HEC-RAS model was used to simulate 
the range of flow conditions, including 7Q10, summer average, 10-year flood 
flow and 100-year flood flow.  

Results of the simulations indicate that the water surface profiles do not 
change with dredging of the impoundments.  The dam crest controls the water 
surface elevations and dredging of the impoundments has no effect.   
Additionally, the water surface does not change when the dredged areas fill-in 
with sediment. 

Water Quality 

The water quality of the Assabet River was simulated using the HSPF model.  
The HSPF model was modified to reflect the sediment removal in the 
impoundments using the hydraulic information from HEC-RAS to create new 
F-tables for HSPF.  Additionally, the P flux model was used to determine the 
phosphorus sediment flux as a result of dredging/sediment removal in the 
impoundments.   
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The findings of the water quality simulations are as follows: 

• Reduced sediment phosphorus flux lasts only for a few years.   As the 
dredged area fills-in, the phosphorus flux increases back to levels 
similar to planned improvements. 

• Dredging reduces residence time in impoundments which reduces 
reaeration and dissolved oxygen and increases algal growth. 

Overall, dredging of the impoundments does not improve water quality.  The 
hydraulic changes from the deeper impoundments more than offset the benefit 
from reduced sediment phosphorus flux.  Also, within 5 years, the dredged 
areas refill to existing bed conditions.  The sediment phosphorus flux 
reduction in the impoundments is initially estimated to be 80 percent due to  
dredging, but this benefit will be lost after a short period of time.  After the 
dredged areas fill back in, the phosphorus flux reduction is estimated to be 60 
percent, which will be the result of the planned improvements at the WWTFs.   

5.2.5 Remove Gleasondale, Hudson and Ben Smith Dams 

This scenario examined the changes in sediment bed, water surface profile and water 
quality from the removal of Gleasondale, Hudson, and Ben Smith dams.  This 
scenario represents restoring the majority of the lower portion of the river back fully 
to a free-flowing, riverine system. This scenario includes the planned improvements 
as discussed in Section 5.2.2. 

Sediment Transport  

The findings for sediment transport for removing the three dams are similar to that of 
removing all six dams.  Removing a dam can allow movement downstream of the 
sediment behind the dam.  Dam removal reduces river depth and increases flow 
velocity in the areas behind the removed dam.  The finer sediment behind the dam 
may move downstream because of the new, higher river velocities.  The HEC-6 model 
was used to determine if any sediment material moved after dam removal, and if 
sediment did move, how much sediment was transported downstream.  

The river bed profiles for the Base Conditions and the bed profile after 20 years with 
the three dams removed are presented in Appendix E, Figure E-3.   Sediment 
transport would occur if Hudson, Gleasondale and Ben Smith dams were removed, as 
depicted in the figure, and some amount of dredging (to be calculated as part of a 
future task of this study) will need to occur to minimize downstream sediment 
movement. 
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Water Surface Profiles 

Cross-sectional information to represent the three dams in the HEC-RAS model was 
revised to reflect dam removal and various flow conditions simulated.  The HEC-RAS 
model results indicate that dam removals will significantly lower the water surface 
elevations for the 7Q10, summer average flow, 10-year flood, and the 100-year flood 
flow conditions.  Table 5-4 present the change in depth behind each of the dams for 
the four flow conditions.    Water surface profiles for the three dam removal scenario 
are included in Appendix F, Figure F-3. 

Table 5-4.    Change in water surface elevation for various flows scenarios.      
(All values in feet). 

Dam 7q10 Summer 
Average 

10 year  100 year 

Hudson -7.0 -6.9 -5.4 -3.4 

Gleasondale -4.7 -4.5 -4.5 -5.0 

Ben Smith -7.5 -7.5 -5.6 -4.0 

 

Water Quality 

The water quality of the Assabet River was simulated using the HSPF model.  
The HSPF model was modified to reflect the three dam removals using the 
hydraulic information from HEC-RAS to create new F-tables for HSPF.  
Additionally, the P flux model was used to determine the phosphorus 
sediment flux as a result of removing the three dams. 

The water quality significantly improved with the removal of the three dams.  
The sediment phosphorus flux is anticipated to be reduced by 80 percent 
starting at the Hudson impoundment and continuing to the Concord River 
with the removal of the three dams.  The reduction in sediment phosphorus 
flux is due to several factors, including reduced algal and macrophyte growth 
and reduced residence time in the system.  In addition to the reduction in 
sediment phosphorus flux, the shallower river depths resulting from dam 
removal also result in increased reaeration and dissolved oxygen in the 
system, contributing to overall water quality improvement. 
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5.2.6 Remove Ben Smith Dam 

This scenario examined the changes in sediment bed, water surface profile and water 
quality from the removal of Ben Smith dam.  This scenario includes the planned 
improvements discussed in Section 5.2.2. 

Sediment Transport  

The findings for removing Ben Smith dam are similar to other dam removal scenarios.  
The HEC-6 model was used to determine if any sediment material moved after dam 
removal, and if sediment did move, how much sediment was transported 
downstream.  The river bed profile for the Base Conditions and the bed profile after 
20 year with Ben Smith dam removed are included in Appendix E, Figure E-4.   
Sediment transport would occur if Ben Smith dam is removed, as depicted in the 
figure, and some amount of dredging (to be calculated as part of a future task of this 
study) will need to occur to minimize downstream sediment movement. 

Water Surface Profiles 

Cross-sectional information to represent Ben Smith dam in the HEC-RAS model was 
revised to reflect dam removal and various flow conditions simulated.  The HEC-RAS 
model results indicate removing Ben Smith dam will significantly lower the water 
surface elevations for the 7Q10, summer average flow, 10-year flood, and the 100-year 
flood flow conditions.   Table 5-5 present the change in depth behind Ben Smith dam 
for the four flow conditions.   The water surface profile resulting from removal of Ben 
Smith dam is included in Appendix F, Figure F-4. 

Table 5-5.    Change in water surface elevation for various flows scenarios.     
(All values in feet). 

Dam 7q10 Summer 
Average 

10 year  100 year 

Ben Smith -7.4 -7.4 -5.6 -4.0 

 

Water Quality 

The water quality of the Assabet River was simulated using the HSPF model.  
The HSPF was modified to reflect the removal of Ben Smith dam using the 
hydraulic information from HEC-RAS to create new F-tables for HSPF.  
Additionally, the P flux model was used to determine the sediment 
phosphorus flux as a result of removing Ben Smith dam. 
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The water quality improved with the removal of Ben Smith dam.   Due to 
removal of the Ben Smith dam, the sediment phosphorus flux is anticipated to 
be reduced by 70 percent, beginning at the Ben Smith dam impoundment and 
continuing to the Concord River, including the Powdermill impoundment.   

The reduction in sediment phosphorus flux is due to several factors, including 
reduced algal and macrophyte growth and reduced residence time in the 
system.   In addition to the reduction in sediment phosphorus flux, the 
shallower river depths resulting from removing Ben Smith dam also result in 
increased reaeration and dissolved oxygen in the system, contributing to 
overall water quality improvement. 



A  6-1 

56404 

Section 6 
Summary and Conclusions 
 
This section includes a summary of study findings and discusses study conclusions. 

6.1 Planned Improvements 
Results of this study suggest that significant strides will be made toward the TMDL 
goal of 90% reduction in sediment phosphorus flux and overall improved water 
quality when the current planned improvements are in place at the WWTFs.  
Improvements are anticipated to be fully operational by 2010.  The study indicated 
that planned improvements and the goal of 90% reduction of sediment phosphorus 
flux are not independent, and that the planned WWTF improvements are likely to 
collectively yield a significant reduction in sediment flux. 

In addition to the planned improvements at the WWTFs, additional alternatives that 
would further contribute to meeting TMDL goals are summarized in the following 
sections. 

6.2 Sediment Removal/Dredging 
Sediment removal/dredging in the impoundments does not achieve study objectives 
and is not a viable alternative for meeting the TMDL goal of 90% reduction in 
sediment phosphorus flux.   Sediment removal/dredging also does not contribute to 
the Assabet River meeting Massachusetts State Water Quality Standards for dissolved 
oxygen, acceptable levels of biomass production, and acceptable ambient phosphorus 
concentrations.   

Results of this study indicate that in the long term, sediment removal/dredging has a 
detrimental affect on water quality in the six study impoundments.  Dredging would 
deepen impoundments, resulting in increased residence time, and reduced dissolved 
oxygen and re-aeration in the impoundments   Short-term benefits of dredging 
include an initial reduction in sediment phosphorus flux, with an approximate 
duration of less than two years, after which the sediment flux would likely return to 
current levels.  However, this estimated initial reduction in phosphorus flux is 
overshadowed by the detrimental affects of dredging on long term water quality in 
each impoundment. 

Furthermore, due to the dynamic nature of the Assabet River system, dredging is an 
undesirable alternative because it does not contribute to source reduction of the 
phosphorus into the system.    Minimizing the phosphorus load from nonpoint and 
point sources, as well as limiting biomass growth in the impoundments, are the key 
factors in sediment phosphorus flux reduction and overall water quality 
improvement in the Assabet River.  That is, the flux of phosphorus from the 
sediments is more dependent on recent loadings from upstream than on long-term 
historical deposition and accumulation.  Dredging would primarily address long-term 
deposition (which was determined not to be the driving factor in this river), and 
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would not effectively alter the short-term dynamics of upstream loads, biological 
productivity, settling, and re-introduction into the water column via diffusive flux. 

6.3 Dam Removal 
Dam removal, coupled with localized sediment removal immediately upstream of 
each dam, would achieve study objectives and contribute significantly to meeting the 
TMDL goal of 90% reduction in sediment phosphorus flux. Dam removal will 
contribute to the Assabet River meeting Massachusetts State Water Quality Standards 
for dissolved oxygen, acceptable levels of biomass production, and acceptable 
ambient phosphorus concentrations.    

Dredging sediment behind each dam would be associated with any dam removal 
alternative, for the purposes of preventing downstream movement of sediment once 
the dam is removed.   Estimated quantities of sediment to remove with each dam are 
being calculated as part of ongoing study tasks. 

Results of this study indicate that in the long term, dam removal, particularly Ben 
Smith Dam and Hudson and Gleasondale Dams to a lesser extent, would provide 
significant water quality benefits.   Dam removal reduces residence time in the 
impoundments, which has the cascading effect of the following additional benefits: 

• Improves reaeration in impoundments 

• Improves dissolved oxygen 

• Decreases biomass growth 

• Reduces sediment phosphorus flux 

The removal of Ben Smith dam is a key component contributing to the system 
meeting the TMDL goal of 90% sediment phosphorus flux reduction, since the 
biomass growth and settling that ultimately drives the sediment flux would decrease.   
The removal of Hudson and Gleasondale dams would contribute incrementally to 
this goal.   Coupled together, the removal of all three dams would result in a decrease 
in impounded volume of the Assabet River of 415 acre-feet. 

Removal of the two most upstream dams, Aluminum City and Allen Street, would 
contribute to the reduction in sediment phosphorus flux and overall water quality 
improvement for the impoundment associated with each dam.   However, the nature 
of the sediment phosphorus flux reduction and other water quality improvements 
would be localized.  Results of the modeling suggest removal of these two dams is not 
as high a priority for meeting the TMDL goal for sediment phosphorus flux reduction 
as is the removal of Hudson, Gleasondale and Ben Smith Dams.     
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Similar to conclusions drawn regarding Aluminum City and Allen Street dam 
removals, the removal of Powdermill dam would also contribute to the reduction in 
sediment phosphorus flux and overall water quality improvement for the Powdermill 
impoundment.  Removal of the Powdermill dam would have a more significant 
improvement to water quality compared to removal of the Aluminum City and Allen 
Street dams.  However, the nature of the sediment phosphorus flux reduction and 
other water quality improvements would again be quite localized.   Results of this 
study suggest removal of Powdermill dam is not as a high priority for meeting the 
TMDL goal as is the removal of Hudson, Gleasondale and Ben Smith dams.   
However, the removal of the Powdermill dam would have a more significant 
improvement to water quality compared to removal of the Aluminum City and Allen 
Street dams.  

Removing Ben Smith dam, located immediately upstream of the Powdermill 
impoundment, perhaps is the most significant factor in improving water quality and 
reducing sediment phosphorus flux in the Powdermill impoundment.   Due the large 
size of the Ben Smith impoundment, and the long residence time, the Ben Smith 
impoundment is a significant contributor of biomass growth affecting both the Ben 
Smith and Powdermill impoundments.  Due to the large size of the impoundment, if 
Ben Smith dam were to stay in place, significant biomass growth would continue to 
occur, resulting in existing levels of sediment phosphorus flux in both the entire 
length of the Ben Smith impoundment, and continuing downstream to the 
Powdermill impoundment, and beyond. 
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6.4 Summary of Water Quality Findings 
 
A summary of the water quality conditions (both current and predicted) due to 
planned improvements, dredging and dam removal is captured in Table 6-1 below.  A 
full discussion of the water quality changes expected from the alternatives is included  
in Section 5 of this report.  The set of models were applied for each alternative.  The 
expected water quality changes are presented in a subjective (non-numeric) method, 
because the updated HSPF model is not calibrated for the new hydraulic 
representation.  Each alternative was simulated using the revised HSPF model, but 
rather than indicate the exact numeric results, only the change from the Base 
Condition is presented.   

The Base Condition scenario indicates water quality problems with dissolved oxygen, 
high biomass from high levels of phosphorus.   The most significant of the water 
quality problems occur in the larger impoundments, Hudson, Gleasondale, Ben 
Smith, and Powdermill. 

The Planned Improvements scenario include a reduction of phosphorus to 0.1 mg/l in 
the discharge during the summer and 1.0 mg/l during the winter months for the 
WWTFs.  The planned improvements produce several beneficial changes in water 
quality. First, the lower phosphorus in the WWTF produces lower instream 
concentrations of phosphorus. The lower phosphorus concentration in the river limits 
the biomass growth and improves dissolved oxygen.  Additionally, the lower biomass 
in the river produces less biomass to settle to the sediment, which in turn reduces 
phosphorus flux from the sediment back to the overlying water.  This alternative 
reduces the instream phosphorus and the recycling of phosphorus through the 
sediments.  The expected improvements in water quality from the Base Conditions 
will be substantial, but it is not expected to achieve the full 90 percent reduction 
needed in sediment phosphorus flux to meet the TMDL goal. 

Sediment removal/dredging with the goal of reducing the phosphorus flux will not 
improve water quality in the river system. This alternative was simulated the HSPF 
model which predicted a negative impact on water quality. Though the phosphorus 
sediment flux will be reduced, the benefit will only last a few years (estimated 2 to 5 
years).  The phosphorus sediment flux is “driven” by the biomass growth and 
instream phosphorus concentrations. Additionally, up to 3 feet of sediment will need 
to be dredged to effectively reduce the phosphorus sediment flux based on past 
sediment cores by USGS.  This sediment dredging increases the impoundment 
volumes which has several negative impacts on water quality.  With the sediment 
removal/dredging alternative, the residence time would be longer in each 
impoundment, which would allow additional biomass growth, which in turn will 
increase sediment phosphorus flux.   Also, reaeration (transfer of oxygen from the air 
to the water) would be reduced in each impoundment from the deeper impoundment 
depths.   
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Removing all 6 dams would have a very beneficial impact on water quality.  The set 
of models were simulated to determine the changes in hydraulics and water quality 
from removing the dams.  Removing a dam would have multiple benefits in water 
quality.  First, the residence time in each impoundment would be reduced which 
would reduce the biomass growth in the river.   

Removing the dams for the larger impoundments would have the largest benefits.  
Removing Ben Smith dam would have the largest benefit;  Hudson, Gleasondale, and 
Powdermill dam removals would have the next best benefits, and Aluminum City 
and Allen Street would have the smallest benefits.  A second benefit from removing 
dams would be reduced sediment phosphorus flux from the reduced biomass growth. 
Less biomass growth would produce less algae to settle and less phosphorus cycling 
through the sediments. The sediment phosphorus flux reduction is expected to be 
approximately 80 percent, near the TMDL target of 90 percent reduction, if three of 
the larger dams (Hudson, Gleasondale and Ben Smith) were removed.    A third 
benefit from dam removal is increased reaeration in the shallower water depths.  
Increased reaeration will improve dissolved oxygen in the river. 

Table 6-1.   Summary of Water Quality Findings, Various Alternatives 

Dam Base Condition 
(2000) 

Planned 
Improvements 

Dredging Dam Removal 

Aluminum 
City •         • _ + 

Allen Street         •         • _ + 

Hudson         •         • _ ++ 

Gleasondale         •         • _ ++ 

Ben Smith         •         • _ +++ 

Powdermill         •         • _ ++ 

Downstream 
Load to 
Concord River 

        •         •          
_ 

              
+ 

Legend 

Existing Conditions:  • = Good,  • = Fair, • = Poor  

Improvements:  (–)  = No improvement, (+)  = some improvement,                                   
(++) = good improvement, (+++) = significant improvement  
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A summary of the anticipated P flux reductions for various alternatives is shown in 
Table 6-2 below.  These findings are based on results from the HSPF model and the P 
flux model. 

Table 6-2.   Summary of Anticipated P Flux Reduction, Various Alternatives 

Scenario P-Flux 
(mg P/m2-day) 

P Flux Change Sediment P(3) 

Load (lbs/day) 
Base Condition D/S(1):  21.6 

U/S(1):  12.0 
No Change 28.0 (4) 

Planned 
Improvements  
(WWTP TP @  
      0.1 mg/l summer 
      1.0 mg/l winter 
 

D/S:    8.6 
U/S:    4.8 

60% reduction 11.2 

Dam Removal – 6 
dams(2) 

D/S:    4.3 
U/S:    2.4 

80% 4.2 

Dam Removal – 3 
dams (Hudson, 
Gleasondale, Ben 
Smith) (2) 

D/S:    4.3 
U/S:    4.8 

80% (Hudson and 
d/s only) 
 
60% (u/s – same as 
planned 
improvements) 
 

6.7 

Dam Removal – 1 
dam(2) 
(Ben Smith only) 

Ben Smith and d/s:    
6.5 
 
Gleasondale and u/s:  
4.8  

70% (Ben Smith and 
d/s only) 
 
Gleasondale and 
u/s same  as 
planned 
improvements 

8.4 

Dredging – short 
term(2) 

D/S:  4.3 
U/S:  2.4 

80% 5.6 

Dredging – long 
term(2) 

D/S:  8.6 
U/S:  4.8 

60% (planned 
improvements) 

11.2 

Notes: 

1) U/S notates impoundments   D/S notates Gleasondale and downstream . 
2) Includes Planned Improvements 
3) Sediment P Load includes reduction in P flux and reduction in sediment bed 

area associated with dam removal. 
4) From the Assabet River TMDL Study, September 2005, page 42.   The TMDL 

set a goal of 90% reduction from 28.0 lbs/day of Total P to a value of 2.8 
lbs/day of Total P. 
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6.5 Additional Considerations 
During the TMDL study, and even during the outset of this study, the sediment 
phosphorus flux process was not well understood for the river.   This study helped 
gain an understanding of the dynamic nature of sediment phosphorus flux in the 
Assabet River.   Further efforts should be undertaken to better understand the nature 
of the sediment-water interface, and the influence of sediment phosphorus flux rates 
on instream water quality.  

Both the sediment phosphorus flux field data collected, as well as the mass balance 
model of sediment flux, led to better understanding of the seasonality associated with 
sediment phosphorus flux.   Results of the study indicate that the sediment response 
to a change in overlying water phosphorus concentration is fairly short (several 
seasons).   This suggests that incremental improvements in either point or nonpoint 
sources should yield benefits in the river in a time frame of several years, rather than 
a longer period of time as initially hypothesized.    

This realization suggests that an adaptive approach would be advantageous.  That is, 
the planned improvements at the WWTFs could be instituted and their impacts 
measured within a few years to see how extensive further improvements may need to 
be.  This can be concurrent to the feasibility studies for dam removal.  Study findings 
suggest further efforts should focus on the influence of nonpoint sources in this 
watershed, and the potential associated improvements in sediment phosphorus flux 
and water quality associated with nonpoint source reductions. 

This study also resulted in significant findings regarding the seasonality of sediment 
phosphorus flux.   An additional consideration to meet the TMDL target of 90% 
reduction in sediment phosphorus flux is winter phosphorus discharge limits for at 
WWTFs.   Based on results of this modeling effort, it was concluded that winter limits 
for the WWTFs, below the current planned limit of 1 mg/l would contribute 
significantly to the reduction in sediment phosphorus flux. 

If no other improvements were implemented, further reductions in summer P 
discharge limits, below 0.1 mg/L, would not contribute significantly to further 
reduction in sediment phosphorus flux.    This is because the winter instream 
phosphorus concentration has such a strong effect on the P flux the following 
summer.   Therefore, if the summer P discharge limits were decreased below 0.1 
mg/L without any further reduction in winter limits, the P flux in the summer would 
still be “controlled” by the winter instream phosphorus concentration. 
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6.6   Summary of Study Findings 
Results of this modeling study suggest that the most beneficial improvements to 
Assabet River water quality can be achieved through planned WWTF improvements, 
dam removal, and consideration of lower winter effluent limits than currently 
planned.   More specifically, the following is a summary of study findings: 

• Expect reduction of 60% of sediment phosphorus flux from planned  WWTF 
improvements (Phosphorus discharge limit of 0.1 mg/l summer and 1.0 mg/l 
winter). 

• Remove Ben Smith dam and if possible, Gleasondale and Hudson/Rt 85 dams.   
Remove sediment behind dams as part of dam removal to prevent sediment 
from moving downstream subsequent to dam removal. 

• Lower winter WWTP Phosphorus discharge below 1.0 mg/l 

• Dredging or sediment removal is not an effective alternative in reducing 
sediment flux.  Dredging/sediment removal is only proposed in conjunction 
with dam removal to prevent the redistribution of accumulated sediment. 

• Nonpoint source reductions, including Phase II stormwater management and 
enhanced golf course management, should be considered. 

• An adaptive strategy would be advantageous, since the response of the river 
to the alternatives evaluated in this study is anticipated to occur within a few 
years.  The planned WWTF improvements should proceed, and impacts 
should be measured concurrently with the process of planning and design for 
dam removal.  It may also be beneficial to test the impacts of lower winter 
effluent phosphorus limits in the near term, since this study suggests this 
winter limits significantly impact sediment phosphorus flux rates in the 
following growing seasons. 
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1.0 INTRODUCTION 

The Assabet River is located in eastern Massachusetts, approximately 20 miles west of Boston. It has 
a length of about 31 miles, and drains a watershed of approximately 177 square miles, flowing 
through the towns of Westborough, Northborough, Marlborough, Berlin, Hudson, Maynard, Acton 
and Concord, Massachusetts, where it joins the Sudbury to form the Concord River. 

The purpose of the prime contract task order is to develop a river model for use in making predictive 
simulations for the Phase II Assabet River Sediment and Dam removal study. The practical benefits 
of water quality improvement from sediment or dam removal at various sites will be identified. The 
U.S. Army Corps of Engineers (USACE) will then use the information to develop alternatives to meet 
water quality standards and improve aquatic habitat for the Assabet River. The prime contract task 
order involves evaluation of existing data, additional data collection, and modeling efforts involving 
HEC-RAS and HSPF. 

There are numerous impoundments behind dams on the Assabet River, and impoundments from the 
A-I impoundment at the headwaters of the Assabet downstream to its confluence with the Concord 
River will be included in the analyses. The effects of removing 6 dams will be analyzed, including: 
Aluminum City and Allen Street Dams in Northborough, Hudson Route 85 Dam in Hudson, 
Gleasondale Dam in Stow, Ben Smith Dam in Maynard, and Powdermill Dam in Acton. 

The purpose of this field investigation was to collect additional data to support the HEC-RAS and 
HSPF modeling efforts. 

2.0 FIELD INVESTIGATIONS 

This field investigation included three tasks. These tasks included: Task 2A - River Cross Section 
Survey; Task 2C - Sediment Collection and Laboratory Determination of Grain Size Distribution; 
and Task 5 - Sediment Collection and Laboratory Determination of Phosphorus Release Rates from 
Sediment. 

2.1 TASK 2A - RIVER CROSS SECTION SURVEYS 

This task consisted of conducting surveys at 10 river cross sections at locations specified by CDM 
and shown in Appendix A. River channel geometry including bathymetry and measurements from 
top of bank to top of bank was collected for each of the 10 cross sections during the period from 
December 5, 2006 to December 7, 2006. The ten transects included four cross sections in 
Northborough: one downstream of Brigham Street (Xl); one downstream of the railroad crossing off 
of School Street (X2); one upstream of the new dam face near Milham Reservoir (X3); and one 
downstream of Robin Hill Road (X4). Additional elevation shots were taken for the road crossings 
and railroad crossing at these locations. The other six cross sections were located downstream of 
each of the following dam locations; Aluminum City Dam in Northborough (X5), Allen Street Dam 
in Northborough (X6), Route 85 Dam in Hudson (X7), the Gleasondale Dam in Stow (X8), the Ben 
Smith Dam in Maynard (X9), and the Powdermill Dam in Acton (XIO). Elevation measurements 
were also taken for the crest of each dam. 

A transect was established by extending a surveyors measuring tape across the river at each cross 
section location. The measuring tape was tied off to pieces of rebar that were driven into the ground 
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at each end of the transect. The beginning point was also marked by a wooden stake and/or spray 
painted so that it could be relocated and the vertical and horizontal locations determined at a later 
date. The transect length was noted in the field logbook. 

A Topcon AT-F3 auto level was set up on a tripod at the end of each transect. Using the auto level 
and a stadia rod, the depth to the bottom of the channel was measured at a series of stations spaced 
across the transect at a set interval. The interval depended upon the width of the channel. There were 
typically 25 to 35 readings taken across the channel with a spacing ranging from one to four feet 
between points. Measurements were conducted by a field personnel wading across the river. 
Measurements were recorded in the field logbook. Water level measurements were also recorded at 
each station. 

The field data was subsequently entered into an Excel spreadsheet that was used to create graphs of 
the channel cross sections at each location. Following the cross section measurements, the vertical 
and horizontal locations of the beginning points for each transect was determined using a Leica global 
positioning system (GPS) unit. Precision of the measurements was at or less than 2 centimeters 
horizontal and 4 centimeters vertical. The GPS survey was conducted on December 13,2006 and 
December 14, 2006. The elevation data was then entered into the Excel spreadsheet for each cross 
section to establish the actual elevations for the cross sections. 

2.2 TASK 2C - SEDIMENT COLLECTION AND LABORATORY DETERMINATION 
OF GRAIN SIZE DISTRIBUTION 

Riverine sediment samples were collected for grain size distribution measurements at six riverine 
locations as identified by CDM and shown in Appendix A. The sample locations were located 
approximately midway between the dams and not in impounded areas. The locations included: S 1-
downstream of Aluminum City Dam in Northborough; S2 - downstream of Allen Street Dam in 
Northborough; S3 - downstream of Route 85 Dam in Hudson; S4 - downstream of Gleasondale Dam 
in Stow; S5 - downstream of Ben Smith Dam in Maynard; and S6 - downstream of Powder mill Dam 
in Acton. With the exception of S5, the sediment samples were collected using a hand-driven piston 
core unit. The sample collected from S5 was collected using a bucket auger due to presence of 
cobbles and gravel in the subsurface at that location. The samples were collected from a depth of 
10.5 to 13.5 inches on November 30,2006 and December 4,2006. The locations of the samples were 
identified using a hand-held GPS unit. A brief description of the sediment encountered at each 
location was written in the field logbook along with the sample date and time, depth of the sample, 
and latitude/longitude. 

An additional 12 samples collected by the United States Geological Survey (USGS) personnel in 
Northborough were retrieved by Normandeau for grain size distribution analyses. The samples were 
collected from the six impoundments (two samples per impoundment) during a previous investigation 
conducted by the USGS. All sediment samples (18) were submitted to Jaworski Geotech in 
Manchester, New Hampshire for grain size distribution analysis. 

2.3 TASK 5 - SEDIMENT COLLECTION AND LABORATORY DETERMINATION OF 
PHOSPHORUS RELEASE RATES FROM SEDIMENT 

A total of 50 sediment samples were collected from the seven impoundments and four riverine 
stations along the Assabet River to determine the release rates of phosphorus from sediment under 
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aerobic and anaerobic conditions. Sample locations are shown in Appendix A. The impoundments 

included: 

o the A-I dam in Westborough, Massachusetts 
o the Aluminum City Dam in NOlthborough, Massachusetts 
o the Allen Street Dam in Northborough, Massachusetts 
o the Route 85 Dam in Hudson, Massachusetts 
o the Gleasondale Dam in Stow, Massachusetts 
o the Ben Smith Dam in Maynard, Massachusetts, and 
o the Powdermill Dam in Acton, Massachusetts 

A total of six samples were collected at each of the impoundments - three locations per impoundment 
and two samples per location for a total of 42 samples. The sample locations were spaced out 
throughout the impoundment area; one located at the downstream end of the impoundment ,near the 
dam, one located in the middle of the impoundment, and one located at the upstream end of 
impoundment. The riverine sample locations included the following: S2 - downstream of the Allen 
Street Dam; S4- downstream of the Gleasondale Dam; S6 - downstream of the Powdermill Dam; and 
S-7 - the downstream end of the pond on Nashoba Brook upstream of Concord Road. Two samples 
were collected at each of these locations for a total of eight samples. The samples were collected 
during the period of November 28,2006 to December 4,2006. 

The samples were collected from a boat using a rod-driven piston corer. The core samples were 7.62 
cm in diameter by approximately 60 cm in length. The corer was driven into the sediments at each 
location to a depth of approximately 60 cm. A stopper was placed at the bottom of the corer. The 
upper 10 cm of undisturbed sediment was then extracted into a clean 10 cm section of polycarbonate 
tubing, which was then capped at each end. To preserve the integrity of the core, the only water in 
the core sample was pore water. The sample cores were stored upright in a cooler and were later 
transported to Envirosystems Laboratories in Hampton, New Hampshire. Assabet River water, for 
use in the laboratory, was collected in 5-gallon plastic containers from flowing water immediately 
above the Aluminum City Dam. The water was delivered along with the sediment samples to the 

laboratory. 

The testing was performed by laboratory analysis in a controlled environment. Cores were arranged 
in a dark incubation chamber. The top core cap was removed and a fine-mesh screen was placed over 
the sediment to prevent suspension of the sediment during testing. Assabet River water, collected 
during the time the sediment samples were collected and filtered in the laboratory, was gently poured 
into each core to a depth of approximately 50 cm over the sediment. All cores were incubated at 
room temperature (23°q. During testing, water covering the cores was continually gently mixed by 
bubbled laboratory air, in the case of the aerobic tests and nitrogen, in the case of the anaerobic tests. 
At the start of the test, a small quantity (~ 1 Oml) of water was withdrawn from each core and tested for 
total and dissolved phosphorus. Thereafter, like samples were withdrawn at hours 4, 8, 12, and 24 of 
the first day and on days 3,5, 7, 15 and 25 and tested for total and dissolved phosphorus. Phosphorus 
concentrations were adjusted to account for the small loss of core water during phosphorus testing. 
Phosphorus results were reported in actual concentrations and in rates ofmglm2/day. 
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3.0 RESULTS 

The results of the field investigations are summarized in the following sections and presented in 
Appendix B. 

3.1 TASK 2A - RIVER CROSS SECTION SURVEYS 

Table 1 summarizes the data collected for the cross sections including the site name, northing and 
easting (in both feet and meters), elevation (in both feet and meters), GPS error amount (in both feet 
and meters), and a general comment. Table 1 includes information for the 10 cross sections (X 1 to 
XIO), the additional elevation points (i .e., streets and dams crests), and a few reference points. 

Tables 2A to 2J summarize the data for each cross section including the point name, the distance from 
the starting point (in both feet and meters), the survey readings (foresight-FS and back sight-BS), the 
channel bottom elevation (in both feet and meters), and the water surface elevations (in both feet and 
meters). The data from these tables was utilized to create the cross section graphs included in 
Appendix C. The graphs show both the river channel bottom as well as the surface water elevation. 

3.2 TASK 2C - SEDIMENT COLLECTION AND LABORATORY DETERMINATION 
OF GRAIN SIZE DISTRIBUTION 

Table 3 provides a summary of data for the sediment samples collected from the Assabet River as part 
of the grain size distribution investigation. The table includes information on the sample ID, 
impoundment, type of analysis, sample date and time, sample depth, location information (waypoint, 
latitude, and longitude), and a brief description of the sample material. There were a total of twelve 
samples collected by Normandeau, six of which were submitted for grain size distribution analysis. 
Table 3 also includes a summary of the sediment samples collected by the USGS. 

Laboratory results are provided in Appendix D. 

3.3 TASK 5 - SEDIMENT COLLECTION AND LABORATORY DETERMINATION OF 
PHOSPHORUS RELEASE RATES FROM SEDIMENT 

Table 4 provides a summary of data for the sediment samples collected from the Assabet River as part 
of the phosphorus flux investigation. The table includes information on the sample ID, 
impoundment, type of analysis, sample date and time, sample depth, location information (waypoint, 
latitude, and longitude), and a brief description of the sample material. There were a total of fifty 
samples collected by Normandeau, 42 from the seven impoundments and eight from the riverine 
stations. The first page of the table includes the impoundment samples, while the second page 
includes the riverine samples. 

Laboratory results are provided in Appendix D. 
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ApPENDIX A 
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Table 1. Summary of Cross Section Data for Assabet River Sediment Study 

Site Name 
Northing 

Easting (Feet) 
Northing Easting Elevation 

(Feet) (Meters) (Meters) (Feet) 

Xl-L 2937657.742 621026.1823 895401.017 189289.4014 266.06 

Xl-ST 2937689.128 621116.7553 895410.584 189317.0081 273.90 

X2-R 2940054.336 619815.5759 896131.502 188920.4073 267.29 

X2-RR 2940009.350 619774.9127 896117.790 188908.0132 . 285.17 

X3-L 2950875.565 625331.2235 899429.823 190601 .5823 213.94 

X4-L 2951339.022 625129.5730 899571 .085 190540.1190 216.99 

X4-RD 2951335.342 625182.7894 899569.964 190556.3394 222.41 

X5-L 2942050.680 619374.4854 896739.989 188785.9625 254.Q1 

X5-DAM 2941805.874- 619528.9950 896665.372 188833.0572 261.74 

X5-ROCK 2941938.661 619321.1405 896705.846 188769.7029 265.25 

X5-MHC 2941860.622 619549.9828 896682.059 188839.4543 267.04 

X6-R 2945289.963 621038.7777 897727.326 189293.2405 241 .21 

X6-DAM 2945183.989 621005.1083 897695.025 189282.9780 246.29 

X6-SG 2945131 .579 621118.1917 897679.050 189317.4459 255.80 

X7-L 2967132.427 637640.6902 904384.931 194353.5200 200.97 

X7-PL 2967233.986 637654.4810 904415.886 194357.7235 203.25 

X8-R 2973154.944 648967.3590 906220.600 197805.9000 186.03 

X8-DAM 2973368.335 648980.1313 906285.642 197809.7930 189.37 

X8-PL 2973102.242 648906.7054 906204.536 197787.4127 189.03 

X9-R 2980919.451 664549.1100 908587.230 202555.2333 171 .39 

X9-DAM 2980724.360 664571 .7742 908527.766 202562.1413 174.90 

X9-PL 2980706.269 664722.1415 908522.251 202607.9735 179.51 

Xl0-L 2985852.890 674982.7211 910090.947 205735.4084 135.83 

Xl0-DAM 2985383.167 674549.1113 909947.775 205603.2437 135.74 

Xl0-PL 2985893.131 674952.2015 910103.21:2 205726.1060 138.72 

Notes: 
• - Elevation for point established through level transit survey relative to adjacent reference point. 
RP - Reference Point 

Assabet River Cross Section Summary Worksheet 12-29-06/Cross Section Summary 

Elevation Coord. Error Coord. Error 
Comment 

(Meters) Elipse 3D (feet) Elipse 3D (meters) 

81.10 0.3312 0.1010 start point for Transect Xl on left side 

83.48 0.2644 0.0806 dis side of bridge on Brigham Street uls of Xl 

81.47 • RP isX2-RR • RP isX2-RR start point for Transect X2 on right side 

86.92 0.2459 0.0750 mid-point of rr tracks u/s of X2 

65.21 0.1489 0.0454 start point for Transect X3 on left side 

66.14 • RP is X4-RD • RP is X4-RD start point for Transect X4 on left side 

67.79 0.1492 0.0455 mid-point of road u/s of X4 

77.42 • RP is X5-ROCK • RP is X5-ROCK start point for Transect X5 on left side 

79.78 • RP is X5-MHC • RP is X5-MHC right side of dam uls of X5 

80.85 0.2235 0.0681 RP - rock imbedded at crest of hill next to road 

81 .39 0.1724 0.0525 RP - manhole cover center of parking lot 

73.52 * RP is X6-SG • RP is X6-SG start point for Transect X6 on right side 

75.07 • RP isX6-SG • RP isX6-SG crest of dam uls of X6 

77.97 0.1923 0.0586 RP - sewer grate at corner of Allen Street 

61 .26 * RP isX7-PL • RP is X7-PL start point for Transect X7 on left side 

61 .95 0.0883 0.0269 RP - point in parking lot 

56.70 • RP is X8-PL * RP is X8-PL start point for Transect X8 on right side 

57.72 • RP is X8-PL • RP is XB-PL crest of dam uls of X8 

57.62 0.0673 0.0205 RP - point in parking lot 

52.24 • RP is X9-PL • RP is X9-PL start point for Transect X9 on right side 

53.31 0.1025 0.0312 crest of dam uls of X9 

54.72 0.0767 0.0234 RP - point inparking lot 

41.40 • RP is Xl0-PL • RP is Xl O-PL start point of Transect Xl 0 on left side 

41.37 0.1539 0.0469 crest of dam uls of Xl0 

42.28 0.3094 0.0943 RP - point in parking lot 
-
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Table 2A. Data for Cross Section X1 • Downstream of Brigham Street, Northborough, Massachusetts 

urouna or urouna or 
Channel Water Channel Water 
Bottom Surface Bottom Surface 

Distance Distance Ground Water Elevation Elevation Elevation Elevation 
Point 10 Feet) 'Meters! FS FS BS Feet! I (Feet! Meters! I(Meters! Inst. Helaht 

Xl -L 0.0 0.0 5.25 266.06 81.10 271 .31 
1 3.0 0.9 5.31 266.00 81 .08 271 .31 
2 6.0 1.8 5.61 265.70 80.99 2.71.31 
3 9.0 2.7 5.82 265.49 80.92 271.31 
4 12.0 3.7 5.94 265.37 80.89 271 .31 
5 15.0 4.6 6.20 265.11 80.81 271 .31 
6 17.3 5.3 6.66 264.65 264.65 80.67 80.67 271 .31 
7 20.0 6.1 7.28 0.76 264.03 264.79 80.48 80.71 271 .31 
8 23.0 7.0 7.98 1.45 263.33 264.78 80.26 80.71 271 .31 
9 26.0 7.9 8.06 1.53 263.25 264.78 80.24 80.71 271.31 
10 29.0 8.8 8.49 1.96 262.82 264.78 80.11 80.71 271.31 
11 32.0 9.8 9.09 2.57 262.22 264.79 79.93 80.71 271 .31 
12 35.0 10.7 9.13 2.62 262.18 264.80 79.91 80.71 271 .31 
13 38.0 11 .6 9.37 2.83 261.94 264.77 79.84 80.70 271.31 
14 41 .0 12.5 9.09 2.56 262.22 264.78 79.93 80.71 271 .31 
15 44.0 13.4 8.93 2.40 262.38 264.78 79.97 80.71 271 .31 
16 47.0 14.3 8.68 2.13 262.63 264.76 80.05 80.70 271 .31 
17 50.0 15.2 8.26 1.72 263.05 264.77 80.18 80.70 271 .31 
18 53.0 16.2 7.61 1.08 263.70 264.78 80.38 80.71 271 .31 
19 56.0 17.1 6.52 264.79 264.79 80.71 80.71 271 .31 
20 56.7 . 17.3 4.58 266.73 81.30 271 .31 
21 59.0 18.0 3.77 267.54 81 .55 271 .31 
22 62.0 18.9 3.41 267.90 81 .66 271 .31 

Xl-R 63.9 19.5 3.37 267.94 81 .67 271 .31 

hiah 264.80 
low 264.65 
ava 264.77 

Cross Section Xl 

Comment 
start 

LEW 

REW 
lop of bank 

end 
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Table 28. Data for Cross Section X2 - Downstream of Railroad Tracks at School Street, Northborough, Massachusetts 

Ground or Ground or 
Channel Water Channel Water 
Bottom Surface Bottom Surface 

Distance Distance Ground Elevation Elevation Elevation Elevation 
Point 10 Feet) Meters) FS Water FS BS Feet) I/Feet) I/Meters) I{Meters) Inst. Heiaht Comment 

X2·R 0.0 0.0 5.13 267.29 81.47 272.42 start 
1 2.0 0.6 5.64 266.78 81 .31 272.42 
2 4.0 1.2 6.03 266.39 81 .20 272.42 
3 6.0 1.8 6.30 266.12 81 .11 272.42 
4 7.6 2.3 6.68 265.74 81.00 272.42 edge of bank 
5 8.8 2.7 7.98 264.44 80.60 272.42 lJ2 way down bank 
6 9.5 2.9 929 263.1 3 263.13 80.20 8020 272.42 REW : bottom bank 
7 11.0 3.4 9.69 0.47 262.73 263.20 80.08 80.22 272.42 
e 12.7 3.9 10.31 1.08 262.11 263.19 79.89 80 .22 272.42 
9 15.0 4.6 11 .20 2.00 261 .22 263.22 79.62 80.23 272.42 
10 17.0 5.2 11.45 2.24 260.97 263.21 79.54 80.23 272.42 
11 19.0 5.8 11.57 2.35 260.85 263.20 79.51 80.22 272.42 
12 21-0 6.4 11 .86 2.64 260.56 263.20 79.42 80 .22 272.42 
13 23.0 7.0 12.39 3.19 260.03 263.22 79.26 80 .23 272.42 
14 25.0 7.6 12.29 3.16 260.13 263.29 79.29 80.25 272.42 laster flow 
15 27.0 8.2 12.24 3.14 260.18 263.32 79.30 80.26 272.42 
16 29.2 8.9 12.31 3.15 260.11 263.26 79.28 80.24 272.42 
17 31 .0 9.4 11 .97 2.75 260.45 263.20 79.38 80 .22 272.42 
18 32.8 10.0 11 .35 2.13 261 .07 263.20 79.57 80 .22 272.42 
19 34.8 10.6 10.52 1.26 261 .90 263.16 79.83 80 .21 272.42 
20 36.9 11 .2 9.70 0.48 262.72 263.20 80.08 80 .22 272.42 
21 37.3 11 .4 9.26 0.00 263.16 263.16 80.21 80.21 272.42 LEW: steep bank 
22 38.2 11.6 7 .82 264.60 80.65 272.42 crest 
23 40.0 12.2 7.28 265.14 80.81 272.42 
24 41.7 12.7 7.35 265.07 80.79 272.42 

X2·L 42.4 12.9 7.57 264.85 80.73 272.42 end 

263.32 high 
263.13 low 
263.21 avq 
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Table 2C. Data for Cross Section X3 - Upstream of dam face at Milham Reservoir, Northborough, Massachusetts 

Ground or \Jrouna or 
Channel Water Channel Water 
Bottom Surface Bottom Surface 

Distance Distance Ground Elevation Elevation Elevation Elevation 
PolntlD Feet} I (Meters) FS Water FS BS Feet) I (Feet) Meters) I (Meters) lost Height Comment 

X3·L 0.0 0.0 4.72 213.94 65.21 218.66 start 
1 1.5 0.5 4.75 213.91 65.20 218.66 
2 3.0 0.9 4.86 213.80 65.17 218.66 
3 3.4 1.0 4.92 213.74 65.15 218.66 upper bank 
4 3.5 1.1 5.33 213.33 213.33 65.02 65.02 218.66 LEW. lower 
5 5.0 1.5 6.59 1.26 212.07 213.33 64.64 65.02 218.66 
6 6.5 2.0 6.92 1.64 211 .74 213.38 64.54 65.04 218.66 
7 8.0 2.4 6.85 1.59 211 .81 213.40 64 .56 65.05 218.66 
8 9.5 2.9 6.92 1.66 211 .74 213.40 64.54 65.05 218.66 
9 11.0 3.4 7.06 1.77 211 .60 213.37 64.50 65.04 218.66 
10 12.5 3.8 7.14 1.83 211 .52 213.35 64,47 65.03 218.66 
11 14.0 4.3 7.29 2.04 211 .37 213.41 64.43 65.05 218.66 
12 . 15.5 4.7 7.24 2.02 211.42 213.44 64.44 65.06 218.66 
13 17.0 5.2 7.58 2.33 211 .06 213.41 64.34 65.05 218.66 
14 18.5 5.6 7.48 2.23 211.18 213.41 64.37 65.05 218.66 
15 2 0.0 6.1 7.26 2.00 211.40 213.40 64.44 65.05 218.66 
16 21 .5 6.6 7.52 2.26 211 .14 213.40 64.36 65.05 218.66 
17 23.0 7.0 7.32 2.01 211 .34 213.35 64.42 65.03 218.66 
18 24.5 7.5 7.20 1.95 211.45 213,41 64.45 65.05 218.66 faster now 
19 26.0 7.9 7.15 1.90 211 .51 213.41 64.47 65.05 218.66 
20 27.5 8.4 7.00 1.77 211 .66 213.43 64.52 65.05 218.66 
21 29.0 8.8 6.95 1.72 211 .71 213.43 64.53 65.05 218.66 
22 30.5 9.3 6.92 1.68 211 .74 213.42 64.54 65.05 218.66 
23 32.0 9.8 6.92 1.66 211 .74 213,40 64.54 65.05 218.66 
24 33.5 10.2 6.54 1.23 212.12 213.35 64.66 65.03 218.66 
25 35.0 10.? 6.73 1,45 211.93 213.38 64.60 65.04 218.66 
26 36.5 11 .1 6.28 0.97 212.38 213.35 64.73 65.03 218.66 
27 38.0 11.6 5.97 0.69 212.69 213.38 64.83 65.04 216.66 
28 39.5 12.0 5.62 0.33 213.04 213.37 64.94 65.04 218.66 
29 40.0 12.2 5.27 213.39 213.39 65.04 65.04 218.66 REW 

X3·R 41 .4 12.6 3.84 214.82 65.48 218.66 end. top of bank 

hi9h 213.44 
low 213.33 
avg 213.39 
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Table 2D. Data for Cross Section X4 - Downstream of Robin Hill Road, Northborough, Massachusetts 

I ... rouno or : ... rouna or 
Channel Water Channel Water 
Bottom Surface Bottom Surface 

Distance Distance Ground Elevation Elevation Elevation Elevation 
Point 10 I(Feet) I (Meters) FS Water FS BS I (Feet) Feet) IIMeters) I(Meters) Insl Height Comment 

X4-L 0.0 0.0 4.97 216.99 66.14 221.96 start 
1 4.0 1.2 5.53 216.43 65.97 221 .96 
2 8.0 2.4 6.16 215.80 65.78 221.96 
3 12.0 3.7 6.79 215.17 65.58 221 .96 
4 16.0 4.9 7.61 214.35 65.33 221 .96 
5 20.0 6.1 7.98 213.98 65.22 221 .96 
6 24.6 7.5 8.45 213.51 213.51 65.08 65.06 221 .96 LEW 
7 27.0 6.2 10.00 1.60 211.96 213.56 64.61 65.09 221 .96 
6 31.0 9.4 10.62 2.21 211 .34 213.55 64.42 65.09 221 .96 
9 35.0 10.7 11 .60 3.19 210.36 213.55 64.12 65.09 221 .96 
10 39.0 11 .9 11.32 2.90 210.64 213.54 64.20 65.09 221 .96 
11 43.0 13.1 10.96 2.56 210.96 213.54 64.31 65.09 221 .96 slight rise 
12 47.0 14.3 10.79 2.36 211.17 213.55 64.37 65.09 221 .96 
13 51 .0 15.5 11.08 2.67 210.88 213.55 64.28 65.09 221 .96 
14 55.0 16.8 11.16 2.80 210.80 213.60 64.25 65.11 221 .96 
15 59.0 18.0 11 .18 2.77 210.78 213.55 64.25 65.09 221 .96 
16 63.0 19.2. 11 .22 2.81 210.74 213.55 64.23 65.09 221 .96 
17 67.0 20.4 11 .10 2.69 210.86 213.55 64.27 65.09 221 .96 
18 72.0 21 .9 10.36 1.96 211.58 213.54 64.49 65.09 221.96 
19 74.0 22.6 '10.02 1.61 211.94 213.55 64.60 65.09 221 .96 
20 75.2 22.9 8.38 213.58 213.58 65.10 65.10 221 .96 REW 
21 79.0 24.1 7.04 214.92 65.51 221 .96 
22 83.0 25.3 6.25 215.71 65.75 221 .96 
23 87.0 26.5 4.83 217.13 66.18 221 .96 
24 91 .0 27.7 3.59 218.37 66.56 221.96 

X4-R 92.9 28.3 3.20 218.76 66.68 221.96 end 

high 213.60 
low 213.51 
avg 213.55 
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Table 2E. Data for Cross Section X5 - Downstream of Aluminum City Dam, Northborough, Massachusetts 

lurounCl or lurounCl or 
Channel Water Channel Water 
Bottom Surface Bottom Surface 

Distance Distance Ground Elevation Elevation Elevation Elevation 
PolntlD ilFeet) Moters) FS Water FS BS IIFeet) Feet) I (Meters) Meters) Ins!. Height Comment 

X5-L 0.0 0.0 4.22 216.99 66.14 221.21 start 
1 1.0 0.3 4.19 217.02 66 .15 221.21 
2 2.0 0.6 4.30 216.91 66.11 221 .21 
3 3.0 0.9 4.41 216.80 66.08 221.21 
4 4.0 12 4.68 216.53 66.00 221 .21 
5 5.0 1.5 4.92 216.29 65.93 221 .21 
6 6.0 1.8 5.10 216.11 65.87 221 .21 
7 7.0 2.1 5.31 215.90 65.81 221 .21 
8 8.0 2.4 5.54 215.67 65.74 221 .21 
9 9.0 2.7 5.98 215.23 65.60 221 .21 
10 9.4 2.9 6.03 215.18 215.18 65.59 65.59 221 .21 LEW 
11 10.0 3.0 6.15 215.06 215.06 65.55 65.55 221 .21 
12 11 .0 3.4 6.55 0.51 214.66 215.17 65.43 65.58 221 .21 
13 12.0 3.7 6.68 0.60 214.53 215.13 65.39 65.57 221 .21 
14 13.0 4.0 6.71 0.66 214.50 215.16 65.38 65.58 221 .21 
15 14.0 4.3 6.83 0.81 214.38 215.19 65.34 65.59 221 .21 
16 15.0 4.6 6.94 0.92 214.27 215.19 65.31 65.59 221.21 
17 16.0 4.9 7.06 1.03 214.15 215.18 65.27 65.59 221 .21 
18 17.0 5.2 7.13 1.11 214.08 215.19 65.25 65.59 221.21 
19 18.0 5.5 7.38 1.42 213.83 215.25 65.18 65.61 221 .21 
20 19.0 5.8 7.45 1,49 213.76 215.25 65.15 65.61 221.21 
21 20.0 6.1 7.47 1.47 213.74 215.21 65.15 65.60 22121 
22 21.0 6,4 7.55 1.53 213.66 215.19 65.12 65.59 221 .21 
23 22.0 6.7 7.46 1.41 213.75 215.16 65.15 65.58 221 .21 
24 23.0 7.0 7.69 1.65 213.52 215.17 65.08 65.58 221 .21 
25 24.0 7.3 7.70 1.65 213.51 215.16 65.08 65.58 221.21 
26 25.0 7.6 7.53 1.50 213.68 215.18 65.13 65.59 221.21 
27 26.0 7.9 7.70 1.68 213.51 215.19 65.08 65.59 221 .21 
28 27.0 8.2 7.37 1.31 213.84 215.15 65.18 65,58 221 .21 
29 28.0 8.5 7.53 1.44 213.68 215.12 65.13 65.57 221 .21 
30 29.0 B.8 7.47 1.39 213.74 215.13 65.15 65.57 221.21 
31 30.0 9.1 7.47 1.40 213.74 215.14 65.15 65.58 22121 

X5-R 30.7 9.4 7.37 1.30 213.B4 215.14 65.18 65.58 221 .21 REW; along stone wall 8' tall 

high 215.25 
low 215.06 
avg 215.17 

Cross Section X5 215/2007 

j 



Table 2F. Data for Cross Section X6 - Downstream of Allen Street Dam, Northborough, Massachusetts 

Ground or Ground or 
Channel Water Channel Water 
Bottom Surface Bottom Surface 

Distance Distance Ground Elevation Elevation Elevation Elevation 
PointlD Feet) Meters) FS Water FS BS [(Feet) Feet) Meters) I (Meters) Inst. Height Comment 

X6-R 0.0 0.0 4.25 241.21 73.52 245.46 start 
1 2.0 0.6 4.66 240.80 73.40 245.46 
2 4.0 1.2 5.04 240.42 73.28 245.46 
3 6.0 1.8 5.56 239.90 73.12 245.46 
4 8.0 2.4 6.31 239.15 72.89 245.46 
5 10.0 3.0 7.24 238.22 72.61 245.46 
6 12.0 3.7 8.28 237.18 72.29 245.46 
7 14.0 4.3 9.13 236.33 72.03 245.46 
8 15.3 4.7 9.57 235.69 235.69 71 .90 71.90 245.46 REW 
9 17.0 5.2 9.62 0.25 235.64 235.69 71.82 71.90 245.46 
10 19.0 5.8 10.06 0.54 235.36 235.92 71.74 71.91 245.46 
11 21.0 6.4 1022 0.76 235.24 236.00 71 .70 71.93 245.46 
12 23.0 7.0 10.34 0.89 235.12 236.01 71 .66 71 .94 245.46 
13 25.0 7.6 10.51 1.08 234.95 236.03 71 .61 71.94 245.46 
14 27.0 6.2 10.73 1.20 234.73 235.93 71 .55 71 .91 245.46 
15 29.0 8.8 10.80 1.29 234.66 .235.95 71 .52 71 .92 245.46 
16 31.0 9.4 10.62 1.10 .234.84 235.94 71 .58 71 .91 245.46 
17 33.0 10.1 10.49 1.04 234.97 236.01 71.62 71 .94 245.46 
18 35.0 10.7 10.45 1.02 235.01 236.03 71 .63 71 .94 245.46 
19 37.0 11.3 10.66 1.21 234.80 236.01 71.57 71.94 245.46 
20 39.0 11 .9 10.78 1.30 234.66 235.96 71.53 71.93 245.46 
21 41 .0 1.2.5 10.87 1.41 234.59 236.00 71 .50 71 .93 245.46 
22 43.0 13.1 10.71 1.22 234.75 235.97 71 .55 71 .92 245.46 
23 45.0 13.7 10.24 0.74 235.22 235.96 71 .69 71.92 245.46 
24 47.0 14.3 10.32 0.60 235.14 235.94 71.67 71 .91 245.46 lower flow 
25 49.0 14.9 10.33 0.80 235.13 235.93 71 .67 '71 .91 245.46 lower flow 
26 51.0 15.5 10.07 0.59 235.39 235.98 71 .75 71.93 245.46 
27 52.6 16.0 9.54 235.92 235.92 71 .91 71.91 245.46 LEW 
28 54.0 16.5 9.10 236.36 72.04 245.46 
29 56.0 17.1 7.95 237.51 72.39 245.46 
30 58.0 17.7 6.73 238.73 72.76 245.46 
31 60.0 18.3 5.82 239.64 73.04 245.46 

X6-L 61.6 18.8 5.60 239.86 73.11 245.46 End' base of rock wall 

236.03 high 
235.89 low 
235.96 avg 

Cross Section X6 2/5/2007 

j 



Table 2G. Data for Cross Section X7 - Downstream of Route 85 Dam, Hudson, Massachusetts 

llirouna or lirouna or 
Channel Water Channel Water 
Bottom Surface Bottom Surface 

Distance Distance Ground Elevation Elevation Elevation Elevation 
Point 10 Feet} Metersl FS Water FS as IIFeet) I'Feet) Meters) Meters) Inst. Height Comment 

X7-L 0.0 0.0 3.78 200.97 61 .26 204.75 start , 2.0 0.6 4.16 200.59 61 .14 204.75 
2 4.0 1.2 4.59 200.16 61 .01 204.75 drop at tree root 
3 4.8 1.5 4.96 199.79 60.90 204.75 
4 6.0 1.6 5.n 198.98 60.65 204.75 
5 6.0 2.4 6.18 198.57 60.52 204.75 
6 10.0 3.0 6.55 198.20 60.41 204.75 
7 11 .0 3.4 7.60 197.15 60.09 204,75 sharp drop at 11 feet 
8 12.5 3.8 8.03 196.72 59.96 204.75 lop of drop 
9 13.3 4.1 8.89 195.86 195.86 59 .70 59.70 204.75 LEW' boltom of drop 
10 13.7 4.2 9.73 0.67 195.02 195.69 59.44 59.65 204.75 
11 16.0 4.9 10.02 1.1S 194.73 195.89 59.35 59.71 204.75 
12 19.0 5 ,8 10.13 1.28 194.62 195.90 59.32 59.71 204.75 
13 22.0 6.7 10.36 1.57 194.39 195.96 59.25 59.73 204.75 
14 25.0 7.6 10.58 1.79 194,17 195,96 59.18 59.73 204.75 
15 28.0 8.5 10,68 1,93 194.07 196.00 59.15 59.74 204.75 faslerflow 
16 31 .0 9.4 10.82 2.03 193.93 195.96 59.11 59.73 204.75 
17 34.0 10.4 10.90 2.09 193.86 195.94 59.09 59.72 204.76 
16 37.0 11 .3 10.n 1.99 193.98 195.97 59.13 59.73 204.75 
19 40.0 12.2 10.82 1.98 193.93 195.91 59.11 59.71 204.75 
20 43.0 13.1 10.68 1.82 194.07 195.89 59.15 59.71 204.75 faslerflow 
21 46.0 14.0 10.59 1.76 194.16 195,92 59.18 59.72 204.75 fasler/Iow 
22 46.3 14.7 10.33 1.46 194.42 195.88 59.26 59.70 204.75 faster flow 
23 51.2 15.6 9.36 0.50 195,39 195.89 59.56 59.71 204.75 rock 
24 53.1 16.2 9.07 0,19 195.68 195 .87 59.64 59.70 204.75 REW 
25 55.1 16.6 7.45 197.30 60 .14 204.75 steep slope up bank 
26 56.7 17.3 6.46 198.29 60.44 204.75 steep slope up bank 
27 58.9 18.0 5,13 199.62 60.84 204.75 steep. slol'e up bank 

X7·R 61 .3 18.7 3.46 20129 61 .35 204.75 end allree 

high 196.00 
low 195.69 
avg 195.91 

Cross Section X7 Route 85 Dam 2/512007 



Table 2H. Data for Cross Section X8 - Downstream of Gleasondale Dam, Stow, Massachusetts 

Ground or Ground or 
Channel Water Channel Water 
Botto.m Surface Bottom Surface 

Distance Distance Ground Elevation Elevation Elevation Elevation 
PointlD IFeet) IMeters) FS Water FS BS I(Feet) I(Feet) I(Meters) I(Meters) Inst. Height Comment 

X8-R 0.0 0.0 4.25 186.03 56.70 190.28 Start point 
1 3.0 0.9 4.96 185.30 56.48 190.28 
2 6.0 1.8 6.62 183.66 55.98 190.28 chain link fence on Qround 
3 9.3 2.8 7.67 182.61 55.66 19028 
4 12.0 3.7 8.35 181 .93 55.45 190.28 
5 15.0 4.6 8.81 181.47 55.31 190.28 
6 18.0 5.5 9.10 181 .18 55.22 190.28 
7 21 .2 6.5 10. 17 180.11 180.11 54.90 54.90 190.28 REW 
8 24.6 7.5 11 .20 0.96 179.08 180.04 54.58 54.88 190.28 rock 
9 27.0 8.2 11 .97 1.79 178.31 180.10 54.35 54.89 190.28 fast flow 
10 30.0 9_1 11 .70 1.63 178.58 180.21 54.43 54.93 190.28 
11 33.0 10.1 11.45 1.30 178.83 180.13 54.51 54.90 190.28 
12 36.0 11 .0 11.41 1.21 178.87 180.08 54.52 54.89 190.28 
13 39.0 11 .9 11 .71 1.54 178.57 180.11 54.43 54.90 190.28 
14 42.0 12.8 12.25 2.07 178.03 180.10 54.26 54.89 190.28 
15 45.0 13.7 12.17 1.96 176.11 160.09 54.29 54.89 190.26 
16 48.0 14.6 12.50 2.30 177.78 160.08 54.19 54.89 19028 
17 51-0 15.5 12.35 2.13 177.93 160.06 54.23 54.86 190.28 
16 54.0 16.5 12.26 2.07 178.02 180.09 54.26 54.89 190.26 
19 57.0 17.4 11 .96 1.75 176.30 160.05 54.35 54.88 190.26 
20 60.0 18.3 11 .94 1.71 178.34 180.05 54.36 54.68 190.28 
21 63.0 19.2 11 .26 1.01 179.02 180.03 54.56 54.67 190.28 
22 67.0 20.4 11 .01 0.78 179.27 180.05 54.64 54.66 190.28 
23 70.0 21 .3 10.96 0.70 179.30 180.00 54.65 54.86 190.28 
24 73.0 22.3 10.73 0.44 179.55 179.99 54.73 54.86 190.28 
25 74.3 22.6 10.38 179.90 179.90 54.83 54.83 190.28 LEW 
26 77.0 23.5 9.86 180.42 54.99 190.28 
27 80.0 24.4 9.08 181 .22. 55.24 190.28 
28 83.3 25.4 7.85 182.43 55.60 190.28 
29 86.0 26.2 6.22 184.06 56.10 190.28 
30 89.0 27.1 4.84 185.44 56.52 190.28 

XB-L 92.3 28.1 4.12 166.16 56.74 190.28 End point 

180.21 hiClh 
179.90 low 
180.07 avCl 

Cross Section X8 2/512007 



Table 21. Data for Cross Section X9 - Downstream of Ben Smith Dam, Maynard, Massachusetts 

Ground or Ground or 
Channel Water Channel Water 
Bottom Surface Bottom Surface 

Distance Distance Ground Elevation Elevation Elevation Elevation 
Point ID Feet) Metersl FS Water FS BS Feet) Feet! Meters) IMeters) Insl Hei!lht Comment 

X9-R 0.0 0.0 4.59 171 .39 52.24 175.98 Start point 
1 4.0 1.2 4.69 171 .29 52.21 175.98 
2 5.4 1.6 4.90 171.08 52.15 175.98 drop off. top 
3 5.6 1.7 5.59 170.39 51 .93 175.98 drop off bottom 
4 6.0 2.4 6.08 169.90 51.79 175.98 
5 12.0 3.7 6.80 169.18 51 .57 175.98 
6 13.8 4.2 7.58 168.40 168.40 51.33 51 .33 175.98 REW 
7 16.0 4.9 8.03 0,40 167.95 168.35 51.19 51 .31 175.98 
8 20.0 6.1 8.69 1.06 167.29 166.35 50.99 51 .31 175.98 
9 24.0 7.3 8.89 1.28 167.09 168_37 50.93 51.32 175.98 

10 28.0 8.5 9,42 1.79 166.56 168.35 50.77 51 .31 175.98 
11 32.0 9.8 9.83 2.24 166.15 168.39 50.64 51 .33 175.98 flow picks up 
12 36.0 11 .0 9.98 2.39 166.00 168.39 50.60 51 .33 175.98 
13 40.0 12.2 10.00 2.41 165.98 168.39 50.59 51 .33 175.98 
14 44.0 13.4 9.68 2,13 166.30 168.43 50.69 51.34 175.98 now hi~her 
15 48.0 14.6 9.81 2.24 166.17 168.41 50.65 51 .33 175.98 
16 52.0 15.8 10.02 2,42 165.96 168.38 50.58 51 .32 175.98 
17 56.0 17.1 10,02 2,43 165.96 168.39 50.58 51.33 175.98 
18 60.5 18.4 10.28 2.70 165.70 168.40 50.51 51 .33 175.98 
19 64.0 19.5 10.65 3.09 165.33 168.42 50.39 51 .33 175.98 
20 68.0 20.7 10.40 2.80 165.58 168.38 50.47 51 ,32 175.98 
21 72.0 21 .9 10.31 2.71 165.67 168.38 50.50 51 .32 175.98 
22 76.0 23.2 10,23 2.65 165.75 168.40 5Q.52 51 .33 175.98 
23 80.0 24.4 10.46 2.86 165.52 168.38 50.45 51 .32 175.98 
24 84.0 25.6 10.31 2.71 165.67 168.38 50.50 51 .32 175.98 
25 88.0 26.8 10.12 2.52 165.86 168.38 50.55 51 .32 175.98 less flow 
25 92.0 28.0 9.79 2.20 166.19 168.39 50.65 51 .33 175.98 
26 96.0 29.3 9.65 2.06 166.33 168.39 50.70 51 .33 175.98 
27 100.0 30.5 9.53 1.91 166.45 168_36 50.73 51 .32 175.98 less flow 
28 104.0 31 .7 9,40 1.80 166.58 168.38 50.77 51 .32 175.98 
29 106.0 32.9 9.03 1.43 166.95 166.38 50.89 51 .32 175.98 
30 112.0 34.1 8.23 0.61 167.75 168.36 51 .13 51 .32 175.98 
31 114.3 34.8 7.58 168.40 168.40 51 .33 51 .33 175.98 LEW 
32 118.0 36.0 6.1.9 169.79 51.75 175.98 
33 122.0 37.2 4.96 171.02 52.13 175.98 

X9-L 123.4 37.6 4.49 171 .49 52.27 175.98 

168.43 hlah 
168.35 low 
168.38 avg 

Cross Section X9 21512007 

J 



Table 2J. Data for Cross Section X10 - Downstream of Powdermill Dam, Acton, Massachusetts 

Grouna or IGrouna or 
Channel Water Channel Water 
Bottom Surface Bottom Surface 

Distance Distance Ground Elevation Elevation Elevation Elevation 
PointlD I(Feet) Meters) FS Water FS BS Feetl Feetl I{Meters) I (Meters) Inst. HelQht Comment 
Xl0·L 0.0 0.0 0.95 135.83 41.40 136,78 start 

1 4.0 1.2 2.41 134.37 40.96 136.78 steep slope 
2 8.0 2.4 5,60 131.18 39.98 136.78 
3 12.0 3.7 9.01 127.77 127.77 38,94 38.94 136.78 LEW 
4 12.1 3.7 10.49 1.59 126.2B 127.88 38.49 38.98 136.78 steeD drop 
5 16.0 4.9 11 .64 2,76 125.14 127.90 38.14 38.98 136.78 
6 20.0 6.1 11 .85 3.02 124.93 127.95 38.08 39.00 136.78 
7 24.0 7.3 11.82 2.97 124.96 127.93 38.09 38.99 136.78 
8 28.0 8.5 11.81 2.98 124.97 127.95 38.09 39.00 136.78 fast flow 
9 32.0 9.8 11.59 2.78 125.19 127.97 38.16 39.00 136.78 
10 36.0 11.0 11.58 2.74 125.20 127.94 38.16 39.00 136.78 
11 40.0 12.2 11.66 2.80 125.12 127.92 38.14 38.99 136.78 
12 44.0 13.4 11.57 2.69 125.21 127.90 38.16 38.98 136.78 slower flow 
13 4a.o 14.6 11.15 2,21 125.63 127.84 38.29 38.96 136.78 
14 52,0 15.8 10.97 2.04 125.81 127.85 38.35 38.97 136.78 shallower 
15 56.0 17.1 10.57 1.62 126.21 127.83 38.47 38.96 136.78 
16 60.0 18.3 10.28 1,35 126.50 127.85 38.56 38.97 136.78 
17 64.0 19.5 10.28 1,36 126.50 127.86 38.56 38.97 136.78 
18 68.0 20.7 10.42 1.50 126.36 127.86 38.51 38.97 136.78 
19 72.0 21 .9 10.39 1,46 126.39 127.85 38.52 38.97 136.78 
20 76.0 23.2 9.70 0.80 127.08 127.88 38.73 38.98 136.78 
21 77.9 23.7 8.99 127.79 127.79 38.95 38.95 136.78 REW 
22 79.8 24.3 7.61 129.17 39.37 136.78 IOQ. of lower bank 
23 98.4 30.0 6.09 130.69 39.83 136.78 flat upper area leading to 2nd bank 
24 104.0 31.7 5.88 130.90 39.90 136.78 
25 112.6 34.3 1.65 135.13 41 .19 136.78 

Xl0·R 114.8 35.0 0.22 136.56 41 .62 136.78 End 

high 127.97 
low 127.77 
avg 127.88 

Cross Section Xl0 2/5/2007 



Table 3. Summary of sediment samples collected from the Assabet River for Grain Size Distribution Analysis 

Sample ID Impoundmenl Analysis Sample Dale 
Sample Water Depth 

Waypoint Latitude Longitude Desctiption 
TIme (Feet) 

SI·GA DIS of Aluminum C,ly Dam GS 1214/2006 15:39 2.17 S1 42.32339 71.63644 SUI. litHe or no sand. oraanic odor 
S1-G8 DIS of Aluminum City Dam GS 121412006 15:42 2.17 SI 42.32339 71 .63644 Slit. little or no sand. organic odor 

S2-GA DIS of Allen Street Dam GS 121412006 14:50 2.50 S2 42.36123 71 .61 293 Dark brown. silt. some delritus 
S2-G8 DIS of Allen Street Dam GS 121412006 14:55 2.50 S2 42.36123 71 .61293 Darl< brown. silt. some detritus 

S3-A DIS of Route 85 Dam GS 11130/2006 11 :35 3.17 S3H 42.39042 71 .55651 Gray. fine sand. some wood debris 
S3-8 DIS of Route 85 Dam GS 11/30/2006 11:45 3.17 S3H 42 .39042 71 .55651 Gray. fllle sand. some wood debris 

S4-A DIS of Gteasondale Dam GS 11130/2006 14;10 3.00 $4-AR 42.39977 71 .51346 Darl< brown. OIganic silt. st!cl<y. lillhl. some roots 
S4·B DIS or Gleasondale Dam GS 11130/2006 14:20 3.00 $4-AR 42.39977 71 .51346 Darl< brown. organic sm. sticky, ti ht. some roots 

S5-A DIS of Ben Smith Dam GS 11/3012006 15:55 2.50 S5-AR 42.43130 71.46248 Medium to coarse sand, some fine gravel, larger cobbles and boulders on river bottom 
$5-8 DIS or Ben Smith Dam GS 1113012006 16:00 2.50 S5-AIR 42.43130 71.46248 Medium to coarse sand. some fine g[avel. larger cobbles and boulders on nver bottom 

S6-GA DIS of Powdermill Dam GS 12/412006 11;50 4.00 S06 42 47072 71.37872 Mixed sm and sand with delrilus 
S6-G8 DIS of PowdermiU Dam GS 121412006 11:56 4.00 S06 42.47072 71 .31872 Mixed si~ and sand with detritus 

Notes: 
GS - Analysis for Grain Size 

Sediment Samples Summary TablefTable 3 Sediment Samples Grain 



Table 4. Summary of sediment samples collected from the Assabet River for Phosphorus Flux Analysis 

Sample 10 

~ 
tA1tB 
A1 
Al 
Al 
Al3-B 

IAC1 ~A 
AC1·B 
AC2-A 
AC2-B 
AC3-A 
~3-B 

)A 
)A 
I.f\: 
~ 
IAS3-A 
~S3-B 

GL1-A 
GL1-B 
GL2-/\. 
GL2-B 
GL3-A 
GL3-B 

BS1-A 
BS1-B 
BS2-A 
BS2-B 
BS3-A 

) BS3-B 

PM1-A 
PM1-B 
PM2-A 
PM2-B 
PM3-A 
PM3-B 

Impoundment 

~ 
Jam 
)am 

Jam 
5aiii 

IA1 Dalll 

lumlnum City Dam 
lumlnum City Dam 
lumlnum City Dam 
lumlnum City Dam 
IlJmlnum City Dam 

I Aluminum City Dam 

lien SlIeet Dam 
lien Street Dam 
lien Street Dam 
lien Street Dam 

IAllen Street Dam 
IAllen Street Dam. 

~oule 85 Dam 
loute 85 Dam 
loute 85 Dam 
~oule 85 Dam 
(oule8S Dam 
(oule8S Dam 

,Dam 
,Dam 
,Dam 
~ Dam 

!Dam 
, Dam 

Ben Sm~h Dam 
Ben Smith Dam 
Ben Smith Dam 
Ben SmilhDam 
I Ben Smith Dam 
) Ben Smltll Dam 

II Dam 
II Dam 
IlDam 
II Dam 
II Dam 
II Dam 

Analysis I Sample Date I Sample I Water Depth I . 
Time (Feet) Waypotnt 

SF 

SF 
SF 
_SF 

SF 
SF 
SF 

SF 
SF 

SF 
SF 
SF 

SF 

SF 
SF 

Sf. 
SF 

SF 
SF 

12/1 

121112006 ,. 
1 

12 
.E'J1: 

111 

1: 
1211/2( 

riljl 

1/2912006 

10:30 
0:41 
1:0 
1:1' 
1:3 

11 :4 

35 

:35 

1112912006 11 
1112912006 11 
1112912006 11 
1112912006 17:00 
1112912006 17: 1 0 

111291: 
"1ii29i: 

111291: 
1i"i29f. 

1112912006 
1/2912006 

11128/2006 
1112812006 
1112812006 
11128/2006 
1112812006 
1112812006 

2.:0 
2:11 
2:31 
2:40 

- j2:50 
13:0( 

13:4C 
13:45 
14:15. 
14:20 
14:50 

14:55 

6.75 

2.50 
2:5C 

3. 
3.17 
2.25 

...U.s 

2. 
2. 
2. 
2, 
3.01 
3.00 

4. 

2.17 
2.1f 

1.75 
1.75 
3.50 

3.50 

3.5e 
"3.50 

6.17 
6.17 

2.67 
2.67 

3.79 
3.79 
3.50 
3.50 

3.00 
3.00 

A1 

AC 
A 
'A 

A 
A 

A 

A 
A 
A 
~ 
A 
AS3 

GL3 
GL3 

BS3 
BS3 

Pro 
PMl 

PM2. 
PM2 
PM3 
PM3 
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Latitude 

-y-
4 
4 
4~. 

42.263 
42.2632.1 

4: 
4: 
4: 
42.32041 
42.3191)4 
42.31964 

42.32 
42.32 
42.32 
42.3283,1 
42 .3~731 
42.32731 

4 
4 
4 

4 
4 

4 

42.408 
42.40816 
42.4O!J20 
42.40920 
42.40891 
42.40891 

""42.4262e 
42.42628 
42.42450 
42.42450 
42.422' 
42 .4221' 

42,44015 
42 ,44015 
42 ,44_112 
42,44112 
42.43913 
42.43913 

Longitude Description 

'. organic peat. fibrous. some line sand at lap 
• organic peal. fibrous. some line sand allop 
'. loamy sand witll rools 
I. loamy sand witll roots 

il4(!>~lt!rown, loamy peat with wood debris 
I, loamy peal with wood debris 

635551 Brown, organic; sill. some rOOIS 

I. organic sUI. some rools 
035441 Brown, soft. organic sU' 

I, soft. organic sil' 
I. sill and sandv 

71 .63520 I !31"9"111,.!I11 and sandysi!t. 

029 i Dark brown, very soft sill 
029 ) Dark brown, very soft sill 
1461Dark brown, soft silt 
1461 Dark brown, soft slit 

71 .63279J Brown. soft, sill 
71 .632I!l ~wn, sQft. sill 

Dark brown. Sill. some organiclllaterial. liWe line sand 
;7105) Dark brown, sill. some organic; materia,l, 1~lIe fine sand 

Jark brown, organl<: silt. cohesive 
Jark brown, organic sin. cohesive 
Jark brown/black. very soft, silt 
Jark brownlblack, very soft silt 

1.52698 Dark brown. Very loose. silt 10 sandy slit 
1.52698 Dark brown. very loose. silt to sandy slit 

71 ,52841 Brown, ve,y loose, sitt to sandy sUt. some OflIanic material 

71.46931 Dark brown. soft. sill, litUe-a aoic 
71.46931 Dark brown. soft, sltt. nlUe organic 
71.47371 Brown. fine sand to si 
71 .47371 Brown. fine sand to sill 
71.47567 Dar1< brown, soft . sill 

1.47567IDark brown, soft . silt 

71.43324 Dark brown. silt 
71.43324 Dark brown, slit 
71 .4_3(:;41 .l!rown, !irle to medium sand grading into silty fine sand 
71 .43641 Brown. fine \0 medium sand radin inlo silty fine sand 

1.43938 Brownltan. fine to medium sand 
1,43938 Brown/tan, fine to medium san.d. 

:. Ieaves 
• leaves 

2/21(2007 



Table 4. Summary of sediment samples collected from the Assabet River for Phosphorus Flux Analysis 

Sample ID Impoundment Analysis Sample Date 
Sample Water Depth 

Waypoint Latitude Long~ude Description 
Time (Feel) 

S2-A DIS of Allen Street Dam SF 121412006 14:31 2.50 S2 42.36123 71 .61293 Dark brown, sill. some detritus 
S2-B DIS of Allen Street Dam SF 121412006 14:34 2.50 S2 42.36123 71 .61293 Dark brown, silt. some detritus 

S4-A DIS of Gleasondale Dam SF 1113012006 14:10 3.00 S4-AR 42.39977 71 .51346 Dark brown, organiC silt sticky. tight, some roots 
S4-B DIS of Gleasondale Dam SF 11130/2006 14:20 3.00 S4-AR 42.39977 71 .51346 Dark brown, organic silt, sticky. tight, some roots 

S6--A DIS of Powdermill Dam SF 1214f2006 12:07 4.00 S06 42.47072 71 .37872 Mixed silt and sand with detritus 
S6-B DIS of Powdermill Dam SF 121412006 12:09 4.00 S06 42.47072 71 .37872 Mixed silt and sand with detritus 

S7-A Nashoba Brook SF 11/2912006 9:40 1.75 S7 42.47992 71.41601 Dark brown, soft silty material. some roots 
S7-B Nashoba Brook SF 11/29/2006 9:50 1.75 S7 42.47992 71.41601 Oark brown. soft silly material. some roots 

Notes. 
SF - Analysis for Phosphorus Sediment Flux 

Sediment Samples Summary TablefTable 4 Sediment Samples Flux 212112007 



Assabet River - Technical Memorandum 

ApPENDIXC 

Cross Section Graphs 

ASSABET RIVER TECHNICAL MEMORANDUM 
2/16/2007 

Normandeau Associates, Inc. 



Left bank looking dis 

.-... 
U) 

82.00 

81.50 
10.. 
Q) 81.00 ..., 
Q) e 80.50 
s:::: 
o 80.00 ..., 
co 
~ 79.50 -w 

79.00 

78.50 

\:)~ 

.. 
~ 

.... --...... 

I I I I 

,'P O;)~ 

I 

Cross Section X1 

.... ... 
~ 

I 
j - - - - - - - -- -

~ - - - / 
~ / ~ 

-.... ~ 

I I I I I I I I I I I I I I I I I I 

'>. ~ cory ~ ~ co~ " ~ , " 
co 1\ ~ 

CO- ,\:)- ,~-~~ I\~ 

Distance (Meters) 

[-+- Channel - Surface Water I 



269.00 
268.00 
267.00 

..-.. 
G) 266.00 
.f 265.00 
"'-" 
t: 264.00 
o ; 263.00 
CO > 262.00 
Cl) 

W 261.00 
260.00 
259.00 
258.00 

Cross Section X1 

Left bank looking dis 

.. 
~ 
~ 

......... 

~ 
- - - - -

~ , 
.... -

I 1 I I I I I I I I I I I 

~ ,-
/ 

- - / 
/ 

~ 

I I I I I I I I I 

f\:) ';:J Co ';:J n ';:J ~ rp r., ';:J PJ ';:J ~ ';:J ~ ';:J ~ ';:J ~ ';:J ro ~ n ';:J 
,V ~ ~ ~ ~ ~ ~ ~ ~ 6V 

Distance (Feet) 

1-.- Channel --.- Surface Wa!erl 

I 

I 



Cross Section X2 

left bank looking dIs 

-~ .. 
~ / 

'\. --- - --- - - - -- ./ 
~ - - - - ~ 
~ .... / 
~ ~ 

~ .... 

I I I I I I I I I I I I I I I I I I I I I I I I I 

~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ 
o. ". ". ~. CO. ~ • ~. ~. ~. 0 • o. ". ~. 

,",v " " " -v -v 

Distance (Meters) 

~ -+- Channel -- Surface Water I 

82.00 

81.50 
.-. 

81.00 ~ 
Q) .., 

80.50 ~ 
-..-. 

80.00 c: 
o 

79.50 ~ 
> 

79.00 m 
78.50 

78.00 



Cross Section X2 

left bank looking dis 268.00 

. Y- I 266.00 
...-.. ... 
CI) 

264.00 .f 
'--"' 
r:: 

'- ~ I 262.00 0 .-... 
CO 

:-.- • • .--= I 260.00 a; 
r---------------------------------------------~I 258.00 

f------r----,------,-----,----------,--.-------r-----.---...-------r---r---.------,----,-.------r----,----,------,--.----.----,----,--,------,----t-I 256 . 00 

~~ ~~ fo~ n<? ~~ fo~ ~~ ~ ~ n~ OJ~ ~ '9 ~~ t;;)~ 
~ ~ ~ ~v ~ ~ ~ ~ 'v 

Distance (Feet) 

[-+- Channel --- Surface Water I 

-w 



65.60 
65.40 

en 65.20 
~ 

.! 65.00 
(1) 
~ 64.80 
"-" 
s::: 64.60 
o 
; 64.40 as 
i) 64.20 
-W 64.00 

63.80 
63.60 

Left bank looking dis 

.... 

~ 
\ 
\ 

"-... 

I r I I I r I 

Cross Section X3 

t 

/ 
- - - - - - - - - - J ---

/ " . 

~/ 
--00. ,/ 

"'" ...... ~ 
~ ~ 

I I I I I I I 1 I I I I I I I I I I I I I I I 

~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ 
~. ~. ~. ~. ~. ~. ~. ~. ~. ~. ~. ~. ~~. ~~. ~~. ~~. 

Distance (Meters) 

I ~ Channel - Surface Water I 



Cross Section X3 

Left bank looking dis 
216.00 --.------------------------, 

215.00 +I----------------------------------------------~ 
..-... 
a; 214.00 I -==::;a; I I 
CI) 

LL 
~ 213.00 
o 
~ 212.00 I "'" 7.r=-.-.; 

> dJ 211.00 I ... 

210.00 +I ----------------------------------------------~ 

209.00 I I I I I I I I I I I I I I I I I I I I I I I 

~~ O;)~ O;)~ ro~ Oj~ n~ <o~ q,~ ~~ ~~ ('\ ~ ';:)~ [b~ fo~ B~ ~~ ,v ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ 

Distance (Feet) 

I-+- Channel --- Surface Water I 



Cross Section X4 

67.00 left bank looking dis 

.~-66.50 , L .-. 
~ 66.00 
CD 
1i) 65.50 
::i ~ 65.00 

s:::: 
o 64.50 .-.... 
~ 64.00 
CD 
iii 63.50 

63.00 

62.50 

~ 

I I I 

~ 
~ 
~4 

I I I I I I I I I 

/ 
- - - - / ,-

~ 
..... / 

I I I I I I I I I I I I 

~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ 
~. o. ~. ~. ~. ~. ~. ~. ~. ~. o. ~. ~. 

'v ~ ~ ~ ~ ~ ~v ~ ~ 

Distance (Meters) 

I-+- X4-Channel ~ X-4 Surface Water I 

I I 



Cross Section X4 

220.00 ,left bank looking dis 

218.00 ~I ;:::===---------=====":; ..-.. 
Ci) 216.00 1 ' = ,£ 

CI) 
L1. 
~ 214.00 
o 
~ 212.00 I .. 1 

> m 210.00 +I--------------------------------------------------~ 

208.00 -1-1 -----------------------1 

206 . 00 -I--.--------.-----.------.-----.,..------,------.-------.-----,---.-------.------,----,----,------,------,-----.------.-----,-------,-----,-----,---.--------,------,----l 

~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ 
~. <0. ~. ~. ". Q). ~. ~. ~. AO. A~· [b. ~. 

~ ~ ~ ~ ~ ~ ~ _,v -, <0 ~ 

Distance (Feet) 

I--+- X4-Channel - X-4 Surface Water I 



66.40 
66.20 

en 66.00 ... 
! 65.80 
CI) 
:i 65.60 
"-" 

s:::: 65.40 
o 
; 65.20 as 
~ 65.00 -

W 64.80 

64.60 
64.40 

Left bank looking dis 

.-4.~ 

~ 

I I I I I I I I 

Cross Section X5 

~ 
~ -

- - -
... 
~ 

I I I I I I I I I I I I 

-- -- - - - - - - - -

... 
........ ~"r ~ I -----.- . 

I 

I I I I I I I I I I I r I 

~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ 
~. ~. ". ". ~. ~. ~. ~. ~. ~. ~. ~. 1\. 1\. ~. ~. ~. 

Distance (Meters) 

) -+--Channel --- Surface Water1 



..-.. 

218.00 

217.00 

CD 216.00 
(1) 
LL 
~ 215.00 
o 
~ 214.00 
> 
(1) 
W 213.00 

212.00 

211.00 

Cross Section X5 

Left bank looking dis 

~ ';> n ';> ~ ';> c:o ';> '0';> OJ ~ ,';> 0;)';> <0 ';> ~ ';> OJ';> ,';> ~ ';> ro ';> ~ ';> PJ ';> ';) ~ 
'V , , ~ , ~ ~ ~ ~ ~ ~ ~ 

Distance (Feet) 

j -+- Channel - -Surface Water J 



Cross Section X6 
lelt bank looking d's 

<0 ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ <0 ~ ~ ~ ~ ~ <0. ~. <0. ~. ~. ~. ~. ~. ~. n... .A. ~-. ~. n... o. ~. ~. 
" ~ ~ '" " ~ ~ ~ v - \ YJ ";J'V '" 

Distance (Meters) 

~ -+- Channel - Surface Water I 

74.00 

73.50 
.-.. 

73.00 ~ 
.., 

72.50 ~ 
"-"" 

72.00 s:::: 
o 

71.50 ~ 
> 

71.00 m 
70.50 

70.00 



Cross Section X6 
left bank looking dis 

~---------------------r 242.00 

I .. . / I 240.00 
~ .. 
CD 

238.00 .f 
"-" 

s::::: 

' . • • • • • • • • • • • • • • • • • . =-L 236.00 0 .-.. as 
~----------------------------------------TI 234.00 ~ 

w 
1---------------- ----+--1 232.00 

I' [I I I I J I I I I r I 230.00 

,~ ~~ t;)t.~ ,,~ ~ ~ ~~ 9~ ~~ ,,~ A ~ r.,~ Oj~ <orp n ~ 'b~ t:)t.~ (;)~ 
~ ~ ~ <0 t:)t. ~ ~ ~ ~ ~ ~ ~ ~ 'v 

Distance (Feet) 

[---.- Channel --- Surface Water I 



62.00 

61.50 
..-.. 
~ 61.00 
CI) 
Q) 60.50 
:E ~ 60.00 
c 
o 59.50 --... 
~ 59.00 
CI) 

iii 58.50 

58.00 

57.50 

Left bank looking dis 

~ 

~ 

I I I I I 

Cross Section X7 

~ 
~ - -- -

"""-.--- - -
~ .... ..... 

I I I I I I I I I I I 

I 
/ 

/ 
- .- - --- - - J - - - ..-. 
~ 

I I I I I I , I I I I I 

~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ 
~. ~. ~. ~. ~. ~. ~. ~ • Q). ~ . ~. ~. ~. ~ • ~. 

~ ~ ~ ~ ~ ~ 

Distance (Meters) 

[-+- Channel - Surface- Water 1 

I 

I 

I 

I 

I 



Cross Section X7 

Left bank looking dis 
202.00 -r---- ---- ----- ------------, 

.-.. ..., 
200.00 I .... --= / I 

(1) 
(1) 198.00 

LL 
"'-"" 

S 196.00 I "~ • • • • • • • • • • • • • . -..., 
ca 
i) 194.00 I :?:=-+- • • • • ~ -w 

192.00 -+-1--- - - -------- --- ------ 1 

1 90. 00 -+-1 ---r----,-----,-.-------,.--.------.-.-----r---,-----;-----r-----r--,------;-----.----,---r----r-----'----r-----".....----.------.------.-------r----r----.------I 

~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ 
~. bt· co· ~. o. ~. Q). fo· ~. ~ . ~. q,. ~. ~. ,. 

~ ~v ~ ~ ~ ~ ~ ~ ~ ~ ~ CO 

Distance (Feet) 

l ~ Channel ---- Surface Water I 



Cross Section X8 
laft ban~ Iooklng dis 

57.00 
~ ~ I 56.50 

.\ II 56.00 en 
Jo.. 

" 0 / 55 50 .! \ . . ~ 

~ ••••••••••••••••• ~/ 55.00 ~ 
c 

~, ....... ............ /~ 54.50 0 .-.., 
54.00 ~ 

~ 

53.50 iii 
r------------------------+-I 53.00 

J I I I I I I I I I I I 52.50 

~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ 
~.~.~.~.~.~.~.~.~.~. ~.~. ~. ~. ~. ~. 

Distance (Meters) 

I-+- Channel - Surface Water I 



Cross Section X8 
lell bank looking dI~ 

188.00 

~, ~ I 186.00 

184.00 i" 
CI) 

", :AI' 1 182.00 LL 
'-'" 

:::"""... . • • . • • • • • • • • • • • • • • • I 1 80.00 g .-... . ~ =-. ~. ... 1 178.00 ~ 
CI) 

r--------------------------+-I 176.00 iIi 

1-------------------------+-1 174.00 

I [ [ 1 172.00 

B~ ~~ (\ ~ O;)~ ~ ~ ~~ ~~ ~~ 0 ~ fo~ ~~ bt.~ co~ 0 ~ ro~ \:)~ 
~ co ~ ~ ro 6 ~ ~ ~v~ ~ ~ ~ ,v 

Distance (Feet) 

I-+-- Channel --- Surface Water 1 



0) 

>< 
c::: 
o .-.... 
(,) 
Cl) 
en 
tn 
tn 
o 
'-o 

0 0 
L() 0 

" " 
C\J C\J 
L() L() 

(SJalaw) UOneAal3 
0 0 0 0 
L() 0 L() 0 

" " " " 
T""" T""" 0 0 
L() L() L() L() 

0 0 
L() 0 

" " 
0> 0> 
..q ..q 

0"0 

g" ~ 

v"G 

G"v 

~"g 

9"8 :t.-
O) ......, 

0" ~ ~ 
co 
~ .-.. 

U) 0) 
17"£ ~ 10.. 

CI) U .., co 
8"9 ~ 

CI) 't: 
~ :::J 
~ (f) 

17"8 ~ CI) 

+ (.) 
s::: 

L"OG co 0) .., c U) .- c 
G"£G c co 

..c 

9"9G 0 

t 
0"8G 

9"0£ 

6"G£ 

8"17£ 

G"L£ 



Cross Section X9 
left bank looking dis 

172.00 
"- ~ 

\ / 
\ / 

\. - - - - - - - - - - ------ ~ """- - - - - - - - - - - - / 

~ ./ 
~ ~ / 

~ A--A~" 
,.. 

-.... ,.. 

171.00 
170.00 --. .... 
169.00 ~ 
168.00 ~ 

c 167.00 0 --
166.00 -; 

> 
165.00 .!! 
164.00 w 
163.00 

I I I I I I I 1 I I I I I I I I I I I I , , , I I I I I I I I I I I I 162.00 
0 ('I) 0 0 0 0 0 0 L{) 0 0 0 0 0 00 0 ~ 0 . . . . . . . . . . . . . . . . . . 
C\J ~ 00 0 C\J ~ <.0 00 0 C\J ~ <.0 00 0 ('I) 00 L{) 0 
C\J ~ 0 0 0) 00 f'... <.0 <.0 L{) ~ ('I) C\J C\J ~ 

~ ~ ~ ~ 

Distance (Feet) 

[ -+- Channel - Surface Water I 



Cross Section X10 
Left bank looking dis 

42.00 

.-. 41.00 
tn 
I-
(1) 

i 40.00 
:E ---t: 39.00 
0 .-... 
~ 38.00 
(1) -
w 37.00 

36.00 I I I 

~':' ~~ O:>~ ~ ~ ~ ~ co 0:> ~ ~ 0:> ~ ~ 
~. co· ~. 0:>. ~. co· ~. ~. ~. ~. ~. 

~ ~ ~ ~ ~ ~ ~ 0:> ~ 

Distance (Meters) 

l~ Channel - Surface Water I 



138.00 
136.00 

.-. 134.00 ... 
m 132.00 
~ 130.00 
c o 128.00 .-m 126.00 
> 
~ 124.00 
w 122.00 

120.00 
118.00 

Cross Section X10 

Left bank looking dis 

~ 
\ 
\ 
\ 
~ 

- - ~ - - - -
...-

~ -"" 
.... -"" 

..... 
'"' 

I I I I I I I I I I I I I I I I 

I 

~ I 

( I 
, 

/ 
d 

/ I 

- - - -~ 
" 

I 

I I I I I I I I I I 

~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ 
~. ~. o. ~. R:>. ~. ~. o. ~. ~. A<O· A~· ~. ~. 

~v ~ ~ ~ ~ ~v 6 ~ "\\ ~ ~ 

Distance (Feet) 

I-+- Channel - Surface Water] 



Assabet River - Technical Memorandum 

ApPENDIXD 

Laboratory Reports 

ASSABET RIVER TECHNICAL MEMORANDUM 
2/16/2007 

Normandeau Associates, Inc. 



Assabet River - Technical Memorandum 

Jawaski Geotech, Inc. 

Grain Size Analyses 

ASSABET RIVER TECHNICAL MEMORANDUM 
2/16/2007 

Normandeau Associates, Inc. 



GRAIN SIZE DISTRIBUTION TEST REPORT 
ASTM TEST METHODS: C136 C117 

\ 
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~ ~ 
GRAIN SIZE -- mm 

I % Cobbles % Gravel I Coarse Medium 
I 2.9 17.4 

0.0 1.S I % Sand 
Classification: Dark brown medium to fine SAND, some Silt. trace Gravel 

Sieve Size U.S. Sieve Size Cumutative % Passing 

Fine 
79.7 
73.4 

8 
6 

I 
I 
I 

% Fines 
Sift (>0.002mm) Clay «0.002mm) 

24.S 

Specification 
(mm) (in.) WI. Retained (Total Sample) Minimum Maximum 
200.0 6" 
152.4 6" 
90.0 3.5" 
76.2 3" 
63.0 2.5" 
50.0 2" 
37.5 1.5" 
25_0 1" 
19.0 3/4" 
12.5 1/2" 0.00 100.0 
9.5 3/8" 2.42 99.5 

4.75 #4 9.47 98.2 
2.00 #10 20.78 96.0 
0.85 #20 45.61 91 .3 

0.425 #40 87.71 83.3 
0.250 #60 195.12 62.6 
0.150 #100 326.09 37.9 
0.075 #200 394.60 24.S 

Total DryWt. 524.87 g. 

Project: Normandeau Associates, Inc. Project No.: 06801L I Date: 12/8/06 

Location: Bedford, NH Specification: None provided jLab No: L725-06 

Source: Assabet River Sampled from: Test pit; sample S1-GA 

m !"" 77 Sundial Avenue Remarks: Wn=37.8% 

Manchester, NH 03103 

EASTt::K 
(6031647-9700 [ax! (6031647·4432 Tested By: Dan Savage Date: 12/12/06 

,I~ 

Reviewed By: '7H Date: f-Z-//V#6 WW'lI·19i~a~t~m.~m 
ASTM C136GSP1. Rev. 4 



JGI EASTERN, Inc. 

ASTM D 422 Hydrometer Analysis 

Project Name Normandeau Assoc., Inc. Lab Technician D. Savage 

Project # 06801L Date: 12111/06 

Lab# L725..Q6 Soil Description Dark brown 

LABORATORY TEST DATA 

Wet Sample Wt.: 74.5 Gms. HllgroscoQic Moisture 

Dry Sample Wt. : 46.16 Gms Wet Wt. + Tare: 835.10 

Dry Wt. + Tare: 522.73 

Begin Soak: 12/10/200610:50 Tare# __ Wt. : 13.80 

End Soak: 12/11/20067:00 

Total Soak Time: 20.2 Hrs. Moisture Content (%): 61.38 

Gs 2.65 Hydrometer Type: ASTM 151-H 

Dry Weight of Soil, W. 46.16 Temperature ottest, T 20 (0C) 

Meniscus Correction, Fm 0.5 Zero correction, Fz 3 

Temperature correction, Fr 0.15 152-H Hydrometer Correction a: 1 

Actual Elapsed Acual Percent Finer, From Table 2, From Particle 

Time Time, Hydrometer Split Sample Use R to determine L Table 3 Diameter 

00:00 (min) Reading R Rep 100 Rcl L (cm) Aor K D (mm) 

0 --- ------ -- ---- --- -- --
1 6 3.15 6.82 6.5 15.25 0.0137 0.0533 

2 5.5 2.65 5.74 6 15.3 0.0137 0.0378 

4 5 2.15 4.66 5.5 15.4 0.0137 0.0268 

8 5 2.15 4.66 5.5 15.4 0.0137 0.0189 

15 4.5 1.65 3.57 5 15.5 0.0137 0.0139 

30 4.5 1.65 3.57 5 15.5 0.0137 0.0098 

60 4 1.15 2.49 4.5 15.55 0.0137 0.0069 

120 4 1.15 2.49 4.5 15.55 0.0137 0.0049 

240 3.5 0.65 1.41 4 15.6 0.0137 0.0035 

480 3.5 0.65 1.41 4 15.6 0.0137 0.0025 

1440 3.5 0.65 1.41 4 15.6 0.0137 0.0014 

2880 - - - -- - -- -

Reviewed By: >1'C Date: IZ-P@b 

INVLAP # 100315-0 I 



GRAIN SIZE DISTRIBUTION TEST REPORT 
ASTM 0-422 

100 .. 
rrrrrrT. -r--"I ,""r-. r-. i'---. - II. Posslng (T". Sample) 

90 
•• J::. • SpodK"~ Minimum l-
.. •.. $POCl'fllCihon M3;dmum 

~ 
80 - .-

1\ 
-- . . - ' -1--' 

70 - - - - .-
Il'! I~ w 

60 ... . Z - \ -- -. _ .. -
u::: 
I-
Z 50 W 

' .. - -- . - -
0 

1 Il'! w 
40 ,-a.. _. -- -

\ 
'- - -.-- - - -

30 t -_ .. --.- :--- - - - - _ .. . -

20 - .-.~ .. . _--

10 .- -- -- -... 
a 

1000.000 100.000 10.000 1.000 0.100 0.010 0.001 

G RAIN SIZE:... mm 

% Cobbles I % Gravel Crs Med Fine I % Fines 
2.9 17.4 79.7 SUI Clay 

0.0 I 1.8 % Sand 73.4 I 23.4 1.4 

Classification: Dark brown medium to fine SAND. some Silt. trace Gravel and Clay 
Sieve Size Sieve Size Cumulative % Passing % Passing Specificalion 

!mm.) (In.lno.) WI. Relnd !Tol. Sam~lel (Sand Port.! Minimum Maximum 

50.800 2" 

36.100 1,5" 

25.400 1" 

19.050 3/4" 

12700 1/2" 0.00 100.0 
9.525 3/8" 2.42 995 
4.750 #4 9.47 96.2 
2.000 #10 20.78 96.0 
0.850 #20 45.61 91 .3 

0.425 #40 87.71 83.3 
0.300 #50 

0.250 #60 195.12 62.8 
0.150 #100 326.09 37.9 
0.075 #200 394.80 24.8 
0.053 6.6 
0.038 5.5 
0027 4.5 
0.019 4.5 
0.014 3.4 
0.010 3.4 
0.007 2.4 
0.005 2.4 
0.003 1.4 
0.002 1.4 
0.001 1.4 

Tolal Dry WI. 524.87 9 

Project: Normandeau Assoc., Inc. Project No.: 06801L I Date: 12111/06 

Location: Bedford, NH Specification: None provided ILab No: L725-06 

Source: Assabet River Sampled from : Test pit; sample S1-GA 

[[ill 77 Sundial Avenue Remarks: 
Manchester, NH 03103 

(603) 647-9700 fax: (603) 647-4432 Tested By: Dan Savage Date: 12/12f2006 
EASTERN,,"~ www.jgi!:lastern.cotn Reviewed By: 5n1t- Date: f1/iqjtlh 



GRAIN SIZE DISTRIBUTION TEST REPORT 
ASTM TEST METHODS: C136, C117 
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GRAIN SIZE -. mm 

% Cobbles I % Gravel I Coarse Medium Fine I % Fines 
r 1.5 23.9 74,6 I Silt (>0.002mm) Clay «0.002mm) 

0.0 0.0 I % Sand 45,1 I 54,9 

Classification: Dark brown SILT, and medium to fine Sand 

Sieve Size U.S, Sieve Size Cumulative % Passing Specification 
(mm) (in.) WI. Retained (Total Sample) Minimum Maximum 
200.0 8" 
152.4 6" 
90.0 3,5" 
76.2 3' 
63.0 2,5" 
50.0 2' 
37.5 1,5" 
25.0 1" 
19.0 3/4" 

12.5 1/2" 
9.5 3/8" 

4.75 #4 0,00 100.0 
2,00 #10 1.52 99.3 
0,85 #20 7,69 96,6 

0.425 #40 25,70 88.5 
0.250 #60 43.44 80,6 
0.150 #100 68.77 69,3 
0.075 #200 101 .00 54.9 

Total Dry WI. 223.71 g. 

Project: Normandeau Associates, Inc. Project No.: 06801L I Date: 12(8(06 

Location: Bedford, NH Specification: None provided ILab No: L726-06 
Source: Assabet River Sampled from: Test pit; sample S2-GA 

mIl 77 Sundial Avenue Remarks: Wn=58.6 

Manchester, NH 03103 

(603) 647·9700 fax : (603) 647-4432 Tested By: Dan Savage Date: 12(14/06 EASTERN" oc. 
CitY'G /"l./I$/OC 1WJW·lgi!lli!~tern.co!!l Reviewed By: Date: 

ASTMCl36GsPl, RIIV, 4 



JGI EASTERN, Inc. 

ASTM D 422 Hydrometer Analysis 

Project Name Normandeau Assoc., Inc. Lab Technician D.Savage 

Project # 06801L Date: 12/11/06 

Lab# L726-06 Soil Description Dark brown 

LABORATORY TEST DATA 

Wet Sample Wt.: 93.3 Gms. H~groscol2ic Moisture 

Dry Sample Wt. : 38.13 Gms Wet Wt. + Tare: 554.12 

Dry Wt. + Tare: 234.62 

Begin Soak: 12/10/200610:50 Tare# __ Wt. : 13.85 

End Soak: 12/11/20067:00 
Total Soak Time: 20.2 Hrs. Moisture Content (%): 144.72 

Gs 2.65 Hydrometer Type: ASTM 151-H 

Dry Weight of Soil, Ws 38.13 Temperature oftest, T 20 (0C) 

Meniscus Correction, Fm 0.5 Zero correction, Fz 3 

Temperature correction, FT 0.15 152-H Hydrometer Correction a: 1 

Actual Elapsed Acual Percent Finer, From Table 2, From Particle 

Time Time, Hydrometer Split Sample Use R to determine L Table 3 Diameter 

00:00 (min) Reading R Rep 100 ReL L (cm) AorK D(mm) 

0 ---- ---- -- -- -- -- --
1 9 6.15 16.13 9.5 14.75 0.0137 0.0524 

2 7 4.15 10.88 7.5 15.1 0.0137 0.0375 

4 7 4.15 10.88 7.5 15.1 0.0137 0.0265 

8 6 3.15 8.26 6.5 15.25 0.0137 0.0188 

15 5.5 2.65 6.95 6 15.3 0.0137 0.0138 

30 5.5 2.65 6.95 6 15.3 0 .. 0137 0.0097 

60 5 2.15 5.64 5.5 15.4 0.0137 0.0069 

120 5 2.15 5.64 5.5 15.4 0.0137 0.0049 

240 4 1.15 3.02 4.5 15.55 0.0137 0.0035 

480 4 1.15 3.02 4.5 15.55 0.0137 0.0025 

1440 4 1.15 3.02 4.5 15.55 0.0137 0.0014 

2880 3.5 0.65 1.70 4 15.6 0.0137 0.0010 

Reviewed By: '7/1-( Date: 11..!@6 

I NVLAP # 100315-0 I 



GRAIN SIZE DISTRIBUTION TEST REPORT 
ASTMD422 
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GRAIN SIZE -- mm 

% Cobbles I % Gravel I Crs Med Fine I % Fines 

1.5 23.9 74.6 I Sill I Clay 

0.0 I 0.0 % Sand 45.1 I 51.9 3.0 

Classificalion: Dark brown SILT. and medium to fine Sand. trace Clay 
Sieve Size Sieve Size Cumulative % Passing % Passing Specilicalion 

,mm·l ,in./no.) Wt. Retnd ,Tot. Sam~lel ,Sand Portl Minimum Maximum 
50.aOO 2" 

38.100 1.5" 

25.400 I" 

19.050 3/4" 

12.700 112" 

9.525 3/S" 

4.750 114 0.00 100.0 

2000 1110 1.52 99.3 
0.850 1120 7.69 96.6 

0.425 1140 25.70 SS.5 
0.300 #50 

0.250 #80 43.44 80.6 

0.150 #100 68.77 69.3 

0.075 #200 101.00 54.9 

0.052 16.0 
0.038 10.S 

0.027 10.8 

0.019 8.2 
0.014 6.9 

0.010 6.9 

0.007 5.6 
0.005 5.6 

0 .003 3.0 

0.002 3.0 

0.001 3.0 

TolalDryWl 223.71 9 

Project: Normandeau Assoc., Inc. Project No.: 06801L I Date: 12/11/06 

Location: Bedford. NH Specification: None provided ILab No: L726-06 

Source: Assabet River Sampled from: Test pit: sample S2-GA 

Ifill 
77 Sundial Avenue Remarks: 

Manchester, NH 03103 
(603) 647·9700 fax; (603) 647-4432 Tested By: Dan Savage Date: 12/14/2006 

EASTERN.,"~ www·igieast!lrn.!<om Reviewed By: ~ Date: (7.//1/1/6 
ASTM 0422· Rev 3 



GRAIN SIZE DISTRIBUTION TEST REPORT 
ASTM TEST METHODS: C136. C117 
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GRAIN SIZE - mm 

% Cobbles I % Gravel L Coarse Medium Fine I % Fines 

I 0.8 14.0 85.2 i Silt (>0.002mm) IClay «0.002mm) 

0.0 0.4 I % Sand 81.8 I 17.8 

Classification: Dark brown medium to fine SAND, little Silt 

Sieve Size U.S. Sieve Size Cumulalive % Passing Specification 

(mm) (in.) WI. Retained (Total Sample) Minimum Maximum 
200.0 8" 
152.4 6" 
90.0 3.5" 
76.2 3" 
63.0 2.5" 
50.0 2" 
37.5 1.5" 
25.0 1" 
19.0 3/4" 
12.5 1/2" 0.00 100.0 
9.5 3/8" 1.05 99.8 

4.75 #4 2.46 99.6 
2.00 #10 6.70 99.0 
0.85 #20 20.90 96.8 

0.425 #40 80.48 87.5 
0.250 #60 280.97 56.4 
0.150 #100 453.86 29.5 
0.075 #200 529.65 17.8 

Total DryWt. 644.16 g. 

Project: Normandeau Associates, Inc. Project No.: 06801L I Date: 1218/06 

Location : Bedford. NH Specification: None provided ILab No: l727.Q6 

Source: Assabet River Sampled from: Test pit; sample S3·A 

[fLifJ 77 Sundial Avenue Remarks: Wn=35.8% 

Manchester, NH 03103 

(803) 847·9700 fax : (803) 847-4432 Tested By: Dan Savage Date: 12/12/06 FASTERN. ,~. 
'5tr-" / rz-bila www.jgieasl!lrn g;J!!l Reviewed By: Date: 

ASTM CI36GSPI. Rev. 4 



JGI EASTERN, Inc. 

ASTM D 422 Hydrometer Analysis 

Project Name Normandeau Assoc., Inc. Lab Technician D. Savage 

Project # 06801L Date: 12/11/06 

Lab # L727-06 Soil Description Dark brown 

LABORATORY TEST DATA 

Wet Sample Wt.: 97.63 Gms. HllgroScol2ic Moisture 

Dry Sample wt. : 62.48 Gms Wet Wt. + Tare: 1017.50 

Dry wt. + Tare: 656.10 

Begin Soak: 12/10/200610:50 Tare# __ Wt. : 13.84 

End Soak: 12/11/2006 7:00 
Total Soak Time: 20.2 Hrs. Moisture Content (%): 56.27 

G. 2.65 Hydrometer Type: ASTM 151-H 

Dry Weight of Soil, Ws 62.48 Temperature of test, T 20 (DC) 

Meniscus Correction, Fm 0.5 Zero correction, Fz 3 

Temperature correction, FT 0.15 152-H Hydrometer Correction a: 1 

Actual Elapsed Acual Percent Finer, From Table 2, From Particle 

Time Time, Hydrometer Split Sample Use R to determine L Table 3 Diameter 

00:00 (min) Reading R Rep 100 ReL L (em) AorK D (mm) 

0 ---- --_ .. --- --- ---- ----- --
1 7 4.15 6.64 7.5 15.1 0.0137 0.0530 

2 6.5 3.65 5.84 7 15.2 0.0137 0.0376 

4 6 3.15 5.04 6.5 15.25 0.0137 0.0267 

8 5.5 2.65 4.24 6 15.3 0.0137 0.0189 

15 5.5 2.65 4.24 6 15.3 0.0137 0.0138 

30 5 2.15 3.44 5.5 15.4 0.0137 0.0098 

60 5 2.15 3.44 5.5 15.4 0.0137 0.0069 

120 4.5 1.65 2.64 5 15.5 0.0137 0.0049 

240 4.5 1.65 2.64 5 15.5 0.0137 0.0035 

480 4 1.15 1.84 4.5 15.55 0.0137 0.0025 

1440 4 1.15 1.84 4.5 15.55 0.0137 0.0014 

2880 3.5 0.65 1.04 4 15.6 0.0137 0.0010 

Reviewed By: 9'?- Date: r?/tR/(}6 

I NVLAP # 1 00315-0 I 



GRAIN SIZE DISTRIBUTION TEST REPORT 
ASTM 0-422 
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GRAIN SIZE -- mm 

% Cobbles I % Gravel f Crs Med Fine I % Fines 

I 0.8 14.0 85.2 I SUI I Clay 

0.0 I 0.4 % Sand 81.8 I 16.0 1.8 

Classification: Dark brown medium to fine SAND, little Silt, trace Clay 

Sieve Size Sieve Size Cumulative % Passing % Passing Specification 

(mm.! (In./no.) Wt.Relnd (Tot. Sample) (Sand Port.! Minimum Maximum 

50.800 2" 
38.100 1.5" 

25.400 1" 

19.050 314" 

12.700 112" 0.00 100.0 
9.525 318" 1.05 99.8 
4.750 #4 2.46 99.6 
2.000 #10 6.70 99.0 
0.850 #20 20.90 96.8 

0.425 #40 80.46 87.5 
0.300 #50 
0.250 #60 280.97 56.4 
0. 150 #100 453.66 295 
0.075 #200 529.65 17.8 
0.053 6.6 
0.036 5.6 
0.027 5.0 
0.019 4.2 
0.014 4.2 
0.010 3.4 
0.007 3.4 

0.005 2.6 
0.003 2.6 
0.002 1.6 
0.001 1.6 

Tolal DryWt. 644.16 9 

Project: Normandeau Assoc" Inc" Project No.: 06801L i Date: 12/11/06 

Location: Bedford, NH Specification: None provided iLab No: L727·06 

Source: Assabet River Sampled from: Test pit; sample S3-A 

DI 
77 Sundial Avenue Remarks: 

Manchester, NH 03103 
(603) 647·9700 fax: (603) 647-4432 Tested By: Dan Savage Date: 12/12/2006 

FASTERN" ... www·igieastern.com Reviewed By: (t2IJL Date: /7.-11 'Ii!!~ 
ASTM 0422· Rev J 



GRAIN SIZE DISTRIBUTION TEST REPORT 
ASTM TEST METHODS: C138 C117 
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GRAIN sIZe - mm 

% Cobbles I % Gravel I Coarse Medium Fine I % Fines 

I 0.5 36.0 63.5 I Silt (>0.002mm) Clay «0.002mm) 
0,0 0.0 I % Sand 25.6 I 74.4 

Classification: Dark brown SILT. some medium to fine Sand 

Sieve Size U.S. Sieve Size Cumulative % Passing Specification 
(mm) (In.) WI. Retained (Total Sample) Minimum Maximum 
200.0 8" 
152.4 6" 
90.0 3.5" 
76.2 3" 
63.0 2.5" 
50.0 2" 
37.5 1.5" 
25.0 1" 
19.0 314" 
12.5 1/2" 
9.5 3/8" 

4.75 #4 0.00 100.0 
2.00 #10 0.38 99.9 
0.85 #20 12.51 96.0 
0.425 #40 29.38 90.7 
0.250 #60 40.87 87.0 
0.150 #100 53.75 82.9 
0.075 #200 80.60 74.4 

Total DryWt. 314.61 g. 

Project: Normandeau Associates, Inc. Project No.: 06801L I Date: 1218/06 

Location: Bedford, NH Specification: None provided JLab No: L728·06 

Source: Assabet River Sampled from : Test pit; sample S4-A 

IlBl 77 Sundial Avenue Remarks: Wn=65.1% 

Manchester, NH 03103 

(603) 647.9700 fax: (603) 647-4432 Tested By: Dan Savage Date: 12/12/06 
EASTERN" ... 

Reviewed By: ~tl~ Date: 1Z#1/fJ6 loWIW·igieastern,com 

ASTM C136GSPI, Rev. 4 



JGI EASTERN, Inc. 

ASTM 0 422 Hydrometer Analysis 

Project Name Normandeau Assoc., Inc. Lab Technician D. Savage 

Project # 06801L Date: 12/11/06 

Lab# L728-06 Soil Description Dark brown 

LABORATORY TEST DATA 

Wet Sample Wt.: 92.42 Gms. H~groscoQic Moisture 

Dry Sample wt. : 34.8 Gms Wet Wt. + Tare: 915.60 

Dry Wt. + Tare: 353.40 

Begin Soak: 12/10/200610:50 Tare # __ Wt. : 13.85 

End Soak: 12/11/20067:00 
Total Soak Time: 20.2 Hrs. Moisture Content (%): 165.57 

Gs 2.65 Hydrometer Type: ASTM 151-H 

Dry Weight of Soil, Ws 34.8 Temperature of test, T 20 (0C) 

Meniscus Correction, Fm 0.5 Zero correction, Fz 3 

Temperature correction, FT 0.15 152-H Hydrometer Correction a: 1 

Actual Elapsed Acual Percent Finer, From Table 2, From Particle 

Time Time, Hydrometer Split Sample Use R to determine L Table 3 Diameter 
00:00 (min) Reading R Rep 100 ReL L (em) Aor K o (mm) 

0 -- ---- -- -- -- -_ ... - --
1 12 9.15 26.29 12.5 14.25 0.0137 0.0515 

2 11 8.15 23.42 11.5 14.4 0.0137 0.0366 

4 10.5 7.65 21.98 11 14.5 0.0137 0.0260 

8 10 7.15 20.55 10.5 14.6 0.0137 0.0184 

15 9 6.15 17.67 9.5 14.75 0.0137 0.0135 

30 8.5 5.65 16.24 9 14.8 0.0137 0.0096 
60 8 5.15 14.80 8.5 14.9 0.0137 0.0068 
120 7 4.15 11.93 7.5 15.1 0.0137 0.0048 
240 6 3.15 9.05 6.5 15.25 0.0137 0.0034 
480 5 2.15 6.18 5'.5 15.4 0.0137 0.0024 
1440 4 1.15 3.30 4.5 15.55 0.0137 0.0014 

2880 4 1.15 3.30 4.5 15.55 0.0137 0.0010 

Reviewed By: S/J'L Date: ,z/l8[tJ~ 
i 

INVLAP # 100315-0 I 



GRAIN SIZE DISTRIBUTION TEST REPORT 
ASTM 0422 

100 
............ 

_~_(TO!.S·mpI·1 

•• 1i: •• SpodliooIlOl' Minimum 
90 -

..... . - e·· Speclncatlon MaIClmum 

80 "-
70 -- _. 

It 
w 60 - - -- - _. 
Z 
u: 
I-
Z 50 W 
U 
It 
W 

40 a. . ' - -

30 

20 
........ 

......... 

10 -- - 1--
I I . I I"'~ 

I I I r-.., 
0 i i i ! I I Iii 

1000.000 100.000 10.000 1.000 0.100 0.010 0.001 

GRAIN SIZE - mm 

% Cobbles I 'Y,Gravel I Crs Med Fine I %Fines 
0.5 36.0 63.5 I SUt I Clay 

0.0 I 0.0 I %Sand 25.6 I 68.2 6.2 

Classification: Dark brown SILT, some medium to fine Sand, trace Clay 
Sieve Size Sieve Size Cumulative % Passing % Passing Specification 

!mm·l !in,lno.) Wl Retnd rrOl Sam~le) !Sand POrl! Minimum M~um 

50800 2' 
36.100 1.5" 

25.400 1" 

19.050 3/4" 

12.700 112" 

9.525 3/6" 

4.750 114 0.00 100.0 
2.000 #10 0.36 99.9 
0.650 #20 12.51 96.0 

0.425 1140 29.36 90.7 
0.300 #50 
0.250 #60 40.67 67.0 
0.150 #100 53.75 62.9 
0.075 #200 6060 74.4 
0.052 26.3 
0037 23.4 
0026 22.0 
Om6 20.5 
0.014 17.7 
0010 16.2 
0.007 14.8 
0.005 11 .9 
0.003 9.0 
0002 6.2 
0.001 3.3 

Tolal Dry WI. 314.61 9 

Project: Normandeau Assoc., Inc. Project No.: 06801L I Date: 12/11/06 

Location: Bedford, NH Specification: None provided ILab No: L728-06 

Source: Assabet River Sampled from: Test pit; sample S4-A 

HI 77 Sundial Avenue Remarks: 
Manchester, NH 03103 

(603) 647·9700 rax: (603) 647-4432 Tested By: Dan Savage Date: 12/12/2006 
EASTERN,,~ www.jgieastern.com Reviewed By: 5iH-- Date: ('l/fI/O() 

ASTM D422· Rav 3 



GRAIN SIZE DISTRIBUTION TEST REPORT 
ASTM TEST METHODS: C136. Cl17 
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GRAIN SIZE - mm 
% Cobbles I % Gravel I Coarse Medium Fine 1 % Fines 

45.0 45.4 9.7 I Silt (>0.002mm) Clay «0.002mm) 
0.0 47.1 % Sand 45.0 1 7.9 

Classification: Brown GRAVEL, and coarse to medium Sand, trace Silt 

Sieve Size U.S. Sieve Size Cumulative % Passing Speci fication 
(mm) (In.) WI. Retained (Total Sample) Minimum Maximum 
200.0 8" 

152.4 6" 
90.0 3.5" 
76.2 3" 
63.0 2.5" 
50.0 2" 
37.5 1.5" 0.00 100.0 
25.0 1" 78.62 93.8 
19.0 3/4" 213.98 83.2 
12.5 1/2" 334.15 73.7 
9.5 3/8" 418.92 67.1 

4.75 #4 599.38 52.9 
2.00 #10 857.10 32.6 
0.85 #20 1015.00 20.2 
0.425 #40 1117.10 12.2 
0.250 #60 1152.70 9.4 
0.150 #100 1166.60 8.3 
0.075 #200 1172.60 7.9 

Total Dry WI. 1272.54 g. 

Project: Normandeau Associates, Inc. Project No.: 06801L I Date: 12/8/06 
Location: Bedford. NH Specification: None provided ILab No: L729-06 
Source: Assabet River Sampled from: Test pit; sample S5-A 

DI 77 Sundial Avenue Remarks: Wn=6.7% 

Manchester, NH 03103 

EASTERN" nc. (603) 647-9700 fax: (603) 647-4432 Tested By: Dan Savage Date: 1~:'O6 
www·lgl~Mt'ilrn .!;oC!J Reviewed By: 5IJ'l? Date: 11.. 'I/l7t 

ASTMC136GSP1 , Rev. 4 



JGI EASTERN, Inc. 

ASTM D 422 Hydrometer Analysis 

Project Name Normandeau Assoc .• Inc. Lab Technician D.Savage 

Project # 06801L Date: 12/12/06 

Lab# L729-06 Soil Description Medium brown 

LABORATORY TEST DATA 

Wet Sample Wt.: 92.97 Gms. Hygroscogic Moisture 

Dry Sample Wt. : 86.77 Gms Wet Wt. + Tare: 1377.40 

Dry Wt. + Tare: 1286.40 

Begin Soak: 12/11/200612:00 Tare# __ Wt. : 13.86 

End Soak: 12/12/20067:00 

Total Soak Time: 19.0 Hrs. Moisture Content (%): 7.15 

Gs 2.65 Hydrometer Type: ASTM 151-H 

Dry Weight of Soil, W. 86.77 Temperature of test, T 21 (0G) 

Meniscus Correction, Fm 0.5 Zero correction, Fz 3 

Temperature correction, FT 0.4 152-H Hydrometer Correction .: 1 

Actual Elapsed Acual Percent Finer, From Table 2, From Particle 

Time Time, Hydrometer Split Sample Use R to determine L Table 3 Diameter 

00:00 (min) Reading R Rep 100 ReL L (cm) AorK D(mm) 

0 --- -- --- -- ~--- --- --
1 5 2.4 2.77 5.5 15.4 0.0135 0.0529 

2 4.5 1.9 2.19 5 15.5 0.0135 0.0375 

4 4 1.4 1.61 4.5 15.55 0.0135 0.0266 

8 3.5 0.9 1.04 4 15.6 0.0135 0.0188 

15 3.5 0.9 1.04 4 15.6 0.0135 0.0137 

30 3.5 0.9 1.04 4 15.6 0.0135 0.0097 

60 3.5 0.9 1.04 4 15.6 0.0135 0.0069 

120 3.5 0.9 1.04 4 15.6 0.0135 0.0049 

240 3.5 0.9 1.04 4 15.6 0.0135 0.0034 

480 3.5 0.9 1.04 4 15.6 0.0135 0.0024 

1440 3.5 0.9 1.04 4 15.6 0.0135 0.0014 

2880 3.5 0.9 1.04 4 15.6 0.0135 0.0010 

Reviewed By: JI1'L Date: , "2-/;&/IJ~ 

I NVLAP # 100315-0 I 



GRAIN SIZE DISTRIBUTION TEST REPORT 
ASTM 0-422 
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GRAIN SIZE - mm 

% Cobbles I % Gravel Crs Med Fine J % Fine. 

I 45.0 45.4 9.7 I Si t I Clay 

0.0 I 47.1 I % Sand 45.0 I 7.9 0.0 

Classification: Brown GRAVEL, and coarse to medium Sand, trace Sill 
Sieve Size Sieve Size Cumulative % Passing Specification 

Imm·l linJno.) WL Retnd ITol Sam~lel Minimum Maximum 
50.800 2" 
38.100 1.5" 0,00 100.0 
25.400 1" 78.62 93.8 

19.050 3/4" 213.98 83,2 
12.700 112" 334.15 73.7 
9.525 3/8" 418.92 67. 1 
4.750 #4 599.38 52.9 
2.000 1110 857,10 32,6 
0.850 1120 1015.00 20.2 

0.425 #40 1117.10 12,2 
0.300 1150 
0.250 1160 1152.70 9.4 
0.150 1/100 1166.60 8.3 
0.075 11200 1172.60 7.9 
0.053 0,9 
0,038 0.7 
0.027 0.5 
0.019 03 
0.014 0.3 
0.010 0.3 
0.007 
0.005 
0.003 
0.002 
0.001 

Total DryWt. 1272.54 g 

Project: Normandeau Assoc., Inc. Project No.: 06801L I Date: 12/12/06 

Location: Bedford, NH Specification: None provided ILab No: L729-06 

Source: Assabet River Sampled from: Test pit; sample S5-A 

I~ 
77 Sundial Avenue Remarks: 

Manchester, NH 03103 
(603) 647-9700 fax: (603) 6474432 Tested By: Dan Savage Date: 12/13/2006 

EASTERN,,= www.jgieastern.com Reviewed By: ~ Date: rZh1/lIt 
ASTM 0422 - Rev 3 



GRAIN SIZE DISTRIBUTION TEST REPORT 
ASTM TEST METHODS: C136 C117 
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GRAIN SIZE •• mm 

% Cobbles I % Gravel I Coarse Medium Fine J % Fines 

I 5.0 37.3 57.7 J Sift (>0.002mm) .lClay « 0.002mm) 
0.0 0.0 I % Sand 64.6 I 35.2 

Classification: Dark brown medium to fine SAND, and Silt 

Sieve Size U.S. Sieve Size Cumulative % Passing Specification 
(mm) (in.) WI. Retained (Total Sample) Minimum Maximum 
200.0 8" 
152.4 6" 
90.0 3.5" 
76.2 3" 
63.0 2.5" 
50.0 2" 
37.5 1.5" 
25.0 1" 
19.0 3/4" 
12.5 1/2" 
9.5 3/6" 
4.75 #4 0.00 100.0 
2.00 #10 20.74 96.8 
0.85 #20 76.95 88.1 

0.425 #40 176.71 72.6 
0.250 #60 304.75 52.8 
0.150 #100 397.51 38.4 
0.075 #200 418.04 35.2 

Tolal Dry WI 64539 g. 

Project: Normandeau Associates, Inc. Project No.: 06801L I Date: 12/8/06 

Location: Bedford. NH Specification: None provided ILab No: L730-06 

Source: Assabet River Sampled from: Test pit; sample S6-A 

[[i[J 77 Sundial Avenue Remarks: Wn=34.5% 

Manchester, NH 03103 

(603) 647·9700 fax: (603) 647-4432 Tested By: Dan Savage Date: 12/12/06 
EASTERN"." 

Reviewed By: Date: 17.--/lua www·igieastem.com $h-C. 
ASTM CI36GSPI. Rev_ 4 



JGI EASTERN, Inc. 

ASTM 0422 Hydrometer Analysis 

Project Name Normandeau Assoc., Inc. Lab Technician D. Savage 

Project # 06801L Date: 12111/06 

Lab # L730-06 Soil Description Dark brown 

LASORA TORY TEST OAT A 

Wet Sample Wt.: 99.98 Gms. H~groscol2ic Moisture 

Dry Sample wt. : 56.42 Gms WetWt. + Tare: 799.80 

Dry Wt. + Tare: 457.39 

Begin Soak: 12/10/2006 10:50 Tare# __ Wt. : 13.84 

End Soak: 12/11/20067:00 

Total Soak Time: 20.2 Hrs. Moisture Content (%): 77.20 

G. 2.65 Hydrometer Type: ASTM 151-H 

Dry Weight of Soil, Ws 56.42 Temperature of test, T 20 (0C) 

Meniscus Correction, Fm 0.5 Zero correction, Fz 3 

Temperature correction, FT 0.15 152-H Hydrometer Correction .: 1 

Actual Elapsed Acual Percent Finer, From Table 2, From Particle 

Time Time, Hydrometer Split Sample Use R to determine L Table 3 Diameter 

00:00 (min) Reading R Rep 100 RcL L(cm) AorK D(mm) 

0 _ .. _-- --- --- --- --- --- --
1 6 3.15 5.58 6.5 15.25 0.0137 0.0533 

2 5.5 2.65 4.70 6 15.3 0.0137 0.0378 

4 5.5 2.65 4.70 6 15.3 0.0137 0.0267 

8 5 2.15 3.81 5.5 15.4 0.0137 0.0189 

15 5 2.15 3.81 5.5 15.4 0.0137 0.0138 

30 4.5 1.65 2.92 5 15.5 0.0137 0.0098 

60 4.5 1.65 2.92 5 15.5 0.0137 0.0069 

120 4 1.15 2.04 4.5 15.55 0.0137 0.0049 

240 4 1.15 2.04 4.5 15.55 0.0137 0.0035 

480 3.5 0.65 1.15 4 15.6 0.0137 0.0025 

1440 3.5 0.65 1.15 4 15.6 0.0137 0.0014 

2880 3.5 0.65 1.15 4 15.6 0.0137 0.0010 

Reviewed By: 5P1~ Date: { -Z-/;fI/tS?C, 

INVLAP # 100315-0 I 



GRAIN SIZE DISTRIBUTION TeST REPORT 
ASTM 0-422 
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GRAIN SIZE - mm 

% Cobbles I % Gravel I Crs Med Fine I % Fines 

I 5.0 37.3 57.7 I SKt I Clay 

0.0 I 0.0 I % Sand 64.B I 34.1 1.1 

Classification: Dark brown medium to fine SAND. and Silt. trace Clay 

Sieve Size Sieve Size Cumulative % Passing Specification 

!mm.! l ln.lno.! WI. Rernd [ot. Sample! Minimum Maximum 
50.800 2" 
3B.l00 IS" 

25.400 I" 

19.050 3/4" 

12.700 112" 
9.525 3/B" 

4.750 #4 0.00 100.0 
2.000 #10 20.74 98.B 
0.850 #20 76.95 BB. l 
0-425 #40 176.71 72.6 
0.300 #50 
0.250 #60 304.75 52.8 
0.150 #100 397.51 38.4 
0.075 #200 418.04 35.2 
0.053 5.4 
0.038 4.5 
0.027 4.5 
0.019 3.7 
0.014 3.7 
0.010 2.8 
0.007 2.B 
0.005 2.0 
0.003 2.0 
0.002 1.1 
0.001 1.1 

Total Dry WI. 645.39 9 

Project: Normandeau Assoc., Inc. Project No.: 0680il I Date: 12111106 

Location: Bedford, NH Specification: None provided ILab No: L730-06 

Source: Assabet River Sampled from: Test pit; sample S6-A 

IIiIJ 
77 Sundial Avenue Remarks: 

Manchester, NH 03103 
(603)647·9700 tax: (603)647·4432 Tested By: Dan Savage Date: 12/12/2006 

EASTERN, I,,~ www.jgieastern.com Reviewed By: 5tYC Date: 1¥l1/tX-
ASTM 0422· Rev. 3 
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GRAIN SIZE DISTRIBUTION TEST REPORT 
ASTM TEST METHODS: C136, C117 
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GRAIN SIZE - mm 
% Cobbles 

I % Gravel I Coarse Medium Fine I % Fines 

I 0.7 3.7 95.6 ~ Silt (>0.002mm) IClay «0.002mm) 
0.0 0.0 I % Sand 37.7 I 62.3 

Classification: Dark brown SILT, and fine Sand 

Sieve Size U.S. Sieve Size Cumulative % Passing Specification 
(mm) (in.) WI. Retained (Total Sample) Minimum Maxlmum 
200.0 8" 
152.4 6" 

90.0 3.5" 
76.2 3" 
63.0 2.5" 
50.0 2" 
37.5 1.5" 
25.0 1" 
19.0 3/4" 

12.5 112" 
9.5 3/8" 

4.75 #4 0.00 100.0 
2.00 #10 0.14 99.7 
0.85 #20 0.33 99.3 

0.425 #40 0.84 98.3 
0.250 #60 4.71 90.7 
0.150 #100 7.95 84.3 
0.075 #200 19_13 62.3 

Total Dry WI. 50.71 g. 

Project: Normandeau Associates, Inc. Project No.: 06801L ! Date: 12/8/06 

Location: Bedford, NH Specification: 'None provided jLab No: L731·06 

Source: Assabet River Sampled from: Test pit; sample 3A 

- 77 Sundial Avenue Remarks: Wn=72.2% 

Manchester, NH 03103 

(603) 647-9700 fax: (603) 647-4432 Tested By: Dan Savage Date: 12/13/06 
EASTERN, ..... 

www. !gl!:;;!~tern ,!;om Reviewed By: .'5Jt-t- Date: Iz-III/(}b 
ASTM CI36GSP1, Rev. 4 



JGI EASTERN, Inc. 

ASTM D 422 Hydrometer Analysis 

Project Name Normandeau Assoc. , Inc. lab Technician D. Savage 

Project # 06801l Date: 12/12/06 

lab# l731-06 Soil Description Dark brown 

LABORATORY TEST DATA 

Wet Sample Wt.: 81 .29 Gms. H~groscol2ic MQist!,lre 

Dry Sample Wt. : 22.58 Gms Wet wt. + Tare: 196.54 

Dry Wt. + Tare : 64.68 

Begin Soak: 12/11/2006 12:00 Tare # __ Wt. : 13.97 

End Soak: 12/12/20067:00 

Total Soak Time: 19.0 Hrs. Moisture Content (%): 260.03 

Gs 2.65 Hydrometer Type: ASTM 151-H 

Dry Weight of Soil, Ws 22.58 Temperature of test, T 21 ~C) 
Meniscus Correction, Fm 0.5 Zero correction, Fz 3 

Temperature correction, FT 0.4 152-H Hydrometer Correction . : 1 

Actual Elapsed Acual Percent Finer, From Table 2, From Particle 

Time Time, Hydrometer Split Sample Use R to determine l Table 3 Diameter 

00:00 (min) Reading R Rep 100 RCL l (cm) AorK o (mm) 

0 --_ ... - ... _-- --- -_ .. - -- --- --
1 8.5 5.9 26.13 9 14.8 0.0135 0.0519 

2 7 4.4 19.49 7.5 15.1 0.0135 0.0370 

4 6.5 3.9 17.27 7 15.2 0.0135 0.0263 

8 5.5 2.9 12.84 6 15.3 0.0135 0.0186 

15 5 2.4 10.63 5.5 15.4 0.0135 0.0137 

30 4.5 1.9 8.41 5 15.5 0.0135 0.0097 

60 4 1.4 6.20 4.5 15.55 0.0135 0.0069 

120 3.5 0.9 3.99 4 15.6 0.0135 0.0049 

240 3.5 0.9 3.99 4 15.6 0.0135 0.0034 

480 3.5 0.9 3.99 4 15.6 0.0135 0.0024 

1440 3.5 0.9 3.99 4 15.6 0.0135 0.0014 

2880 -- -- - -- - - -

Reviewed By: 6frL Date: {-Z-/16/G0 , 

INVLAP # 100315-0 I 



GRAIN SIZE DISTRIBUTION TEST REPORT 
ASTM 0-422 
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1000.000 100.000 10.000 1.000 0.100 0.010 0.001 

GRAIN SIZE -- mm 

% Cobbles % Gravel I Crs Med Fine [ % Fines 
I 0.7 3.7 95.6 I SUt I Clay 

0.0 I 0.0 I % Sand 37.7 58.3 4.0 

Classificalion: Dark brown SILT. and fine Sand. trace Clay 
Sieve Size Sieve Size Cumulative 

WI. Relnd 
% Passing 

(Tot Sample) 
Specification 

(mm.) (inJno.) Minimum 
50.800 Z' 
38.100 1.5" 
25400 '" 19.050 3/4" 
12.700 112" 
9.525 3/8" 
4.750 #4 0.00 100.0 
2.000 #10 0.14 99.7 
0.850 #20 0.33 99.3 

0.425 #40 0.84 98.3 
0.300 #50 
0.250 #60 4.71 90.7 
0.150 #100 7.95 e43 
0.Q75 #200 19.13 62.3 
0.052 26.1 
0.037 19,4 

0.026 17.2 
0.019 12.8 
0.014 10.6 
0.010 6.4 
0.007 6.2 
0.005 4.0 
0.003 4.0 
0.002 4.0 
0.001 4.0 

Tolal Dry WI. 50.71 9 

Project: Normandeau Assoc., Inc. 
location: Bedford, NH 

77 Sundial Avenue 
Manchester, NH 03103 

Project No.: 06801L 
Specification: None provided 

Sampled from: Test pit; sample 3A 
Remarks: Db"Rl,,"' 

(603) 647·9700 fax: (603) 647·4432 Tested By: Dan Savage 

$,N-EASTERN, ',0 www.jgieastern.com Reviewed By: 

ASTM 0422· Rev J 

Maximum 

I Date: 12/12/06 

Ilab No: L731-06 

Date: 12/1312006 

Date: (t../;q/t?~ 



GRAIN SIZE DISTRIBUTION TEST REPORT 
ASTM TEST METHODS: C138, C117 
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GRAIN SIZE -- mm 

% Cobbles I % Gravel I Coarse Medium Fine J % Fines 

J 1.9 15.5 82.6 I Silt (>0.002mm) IClay «0.002mm) 
0.0 0.0 I % Sand 29.1 J 70.9 

Classification: Dark brown SILT, some fine Sand 

Sieve Size U.S. Sieve Size Cumulative % Passing Specification 

(mm) (In.) WI. Retained (Total Sample) Minimum Maximum 
200.0 8" 
152.4 6" 

90.0 3.5" 
76.2 3" 
63.0 2.5" 
50.0 2" 
37.5 1.5" 

25.0 1" 
19.0 3/4" 
12.5 1/2" 
9.5 3/8" 

4.75 #4 0.00 100.0 
2.00 #10 0.28 99.4 
0.65 #20 1.14 97.7 
0.425 #40 2.56 94.9 
0.250 #60 6.21 87.7 
0.150 #100 10.34 79.5 
0.075 #200 14.68 70.9 

Total Dry WI. 50.38 g. 

Project: Normandeau Associates, Inc. Project No.: 06801L I Date: 12/8/06 

Location: Bedford. NH Specifica tion: None provided jLab No: L732-06 

Source: Assabet River Sampled from: Test pit; sample 4A 

lfliIJ 77 Sundial Avenue Remarks: Wn=74.4% 

Manchester, NH 03103 

(S03) 647·9700 fax: (603) 647-4432 Tested By: Dan Savage Date: 12/13/06 
EASTERN,r~. 

Reviewed By: S'~ Date: /-t..!tBhb WINW·lgi!i:51§I!i:tn liQrn 
ASTM CI36GSPI. Rev. 4 



JGI EASTERN, Inc. 

ASTM D 422 Hydrometer Analysis 

Project Name Normandeau Assoc., Inc. Lab Technician D.Savage 

Project # 06801L Date: 12112106 

Lab # L732-06 Soil Description Dark brown 

LABORATORY TEST DATA 

Wet Sample Wt.: 88.3 Gms. H~groscoRic Moisture 

Dry Sample Wt. : 22.58 Gms Wet Wt. + Tare: 210.98 

Dry Wt. + Tare: 64.36 

Begin Soak: 12/11/2006 12:00 Tare# __ Wt. : 13.98 

End Soak: 12/12/2006 7:00 

Total Soak Time: 19.0 Hrs. Moisture Content (0/0): 291.03 

G. 2.65 Hydrometer Type: ASTM 151-H 

Dry Weight of Soil, W. 22.58 Temperature oftest, T 21 (0C) 

Meniscus Correction, Fm 0.5 Zero correction, Fz 3 

Temperature correction, Fr 0.4 152-H Hydrometer Correction .: 1 

Actual Elapsed Acual Percent Finer, From Table 2, From Particle 

Time Time, Hydrometer Split Sample Use R to determine L Table 3 Diameter 

00:00 (min) Reading R Rep 100 RCL L (em) AorK D (mm) 

0 ---- -- ---- ----- -- -- --
1 8.5 5.9 26.13 9 14.8 0.0135 0.0519 

2 7 4.4 19.49 7.5 15.1 0.0135 0.0370 

4 6 3.4 15.06 6.5 15.25 0.0135 0.0263 

8 5 2.4 10.63 5.5 15.4 0.0135 0.0187 

15 4.5 1.9 8.41 5 15.5 0.0135 0.0137 

30 4.5 1.9 8.41 5 15.5 0.0135 0.0097 

60 4 1.4 6.20 4.5 15.55 0.0135 0.0069 

120 3.5 0.9 3.99 4 15.6 0.0135 0.0049 

240 3.5 0.9 3.99 4 15.6 0.0135 0.0034 

480 3.5 0.9 3.99 4 15.6 0.0135 0.0024 

1440 3.5 0.9 3.99 4 15.6 0.0135 0.0014 

2880 -- - -- - - - -

Reviewed By: 7~ Date: I -z-/tB/t;, 

INVLAP # 100315-0 I 



GRAIN SIZE DISTRIBUTION TEST REPORT 
ASTM 0-422 
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GRAIN SIZE -- mm 

% Cobblas % Gravel Cr. Mad Fine I % Fines 
1.9 15.5 82.6 I Silt I Clay 

0,0 0.0 % Sand 29.1 I 66.9 4.0 

Classification: Dark brown SILT, some fine Sand, trace Clay 

Sieve Size Sieve Size CumulaUve % Passing Specification 

(mm·l ~in.lno , ! Wt. Retnd ~TOl Sam~le! Minimum Maximum 
50.800 2" 
38.100 1.5" 

25.400 1" 

19.050 3/4" 
12.700 112" 

9,525 3/8" 
4.750 #4 0,00 100,0 
2,000 #10 0.28 99.4 
0.850 #20 1,14 97,7 

0.425 #40 2.56 94.9 
0.300 #50 
0.250 #60 6.21 87.7 
0150 #100 10.34 79.5 
0075 #200 1468 70.9 
0,052 26.0 
0.037 19.4 
0.026 15.0 
0.019 10,6 
0.014 8.4 
0.010 8.4 
0.007 62 
0.005 4.0 
0.003 4.0 
0.002 4.0 
0.001 4.0 

Total DryWL 50,38 9 

Project: Normandeau Assoc., Inc. Project No,: 06801L I Date: 12/12/06 

Location: Bedford, NH Specification: None provided ILab No: L732-06 

Source: Assabet River Sampled from: Test pit; sample 4A 

III] 77 Sundial Avenue Remarks: 
Manchester, NH 03103 

(603) 647-9700 fax: (603) 647-4432 Tested By: Dan Savage Date: 12113/2006 

EASTERN"". '&!Y:/., i9i~i!§1~r~ ,QQm Reviewed By: ~ Date: 17.b,,/aC 
ASTMD422-R6v.3 



GRAIN SIZE DISTRIBUTION TEST REPORT 
ASTM TEST METHODS: C136 C117 
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GRAIN SIZE •• mm 
0 

% Cobbles I % Gravel Coarse Medium Fine I % Fines 
2.8 9.3 88.0 I Silt (>0.002mm) Clay «0.002mm) 

0.0 1.8 % Sand 56.1 I 42.0 

Classification: DarK brown fine SAND, and Silt, trace Gravel 

Sieve Size U.S. Sieve Size Cumulative % Passing Specification 

(mm) (in.) WI. Retained (Total Sample) Minimum Maximum 
200.0 8" 
152.4 6" 

90.0 3,5" 
76.2 3" 
63.0 2.5" 
50.0 2" 
37.5 1.5" 

25.0 1" 
19.0 3/4" 

12.5 1/2" 
9.5 3/B" 0.00 100.0 

4.75 #4 1.60 9B.2 
2.00 #10 2.96 96.6 
0.85 #20 3.98 95.5 

0.425 #40 7.53 91.4 
0.250 #60 17.42 80.2 
0.150 #100 36.71 58.3 
0.075 #200 51.00 42.0 

Total DryWt. B7.99 g. 

Project: Normandeau AssOCiates, Inc. Project No.: 06801L I Date: 12/8/06 

Location: Bedford, NH Specification: None provided lLab No: L733-06 

Source: Assabet River Sampled from: Test pit; sample 5A 

~flil~ 
77 Sundial Avenue Remarks: Wn=43.7% 

Manchester, NH 03103 

EASTERN, 1""-

(603) 647·9700 fax: (603) 6474432 Tested By: Dan Savage Date: 12/16/06 

www· lgi~~§I~[!! QQm Reviewed By: ~I/'Ic. Date: t z... #d;/,q;, 
ASTM CI36GSPI. Rev_ 4 



JGI EASTERN, Inc. 

ASTM D 422 Hydrometer Analysis 

Project Name Normandeau Assoc., Inc. Lab Technician D. Savage 

Project # 06801L Date: 12/12/06 

Lab # L733-06 Soil Description Dark brown 

LABORATORY TEST DATA 

Wet Sample Wt.: 82.55 Gms. Hygroscol2ic Moisture 

Dry Sample wt. : 46.46 Gms Wet Wt. + Tare: 170.29 

Dry wt. + Tare: 101.94 

Begin Soak: 12/11/200612:00 Tare# __ Wt. : 13.95 

End Soak: 12/12/20067:00 

Total Soak Time: 19.0 Hrs. Moisture Content (%): 77.68 

Gs 2.65 Hydrometer Type: ASTM 151-H . 

Dry Weight of Soil, Ws 46.46 Temperature of test, T 21 (oC) 

Meniscus Correction, F m 0.5 Zero correction, Fz 3 

Temperature correction, Fr 0.4 152-H Hydrometer Correction .: 1 

Actual Elapsed Acual Percent Finer, From Table 2, From Particle 

Time Time, Hydrometer Split Sample Use R to determine L Table 3 Diameter 

00:00 (min) Reading R Rep 100 ReL L (cm) AorK D(mm) 

0 ----- --- -- _ ...... ---- -- -----

1 11 8.4 18.08 11 .5 14.4 0.0135 0.0512 

2 10 7.4 15.93 10.5 14.6 0.0135 0.0364 

4 7.5 4.9 10.55 8 15 0.0135 0.0261 

8 6.5 3.9 8.39 7 15.2 0.0135 0.0186 

15 5.5 2.9 6.24 6 15.3 0.0135 0.0136 

30 5 2.4 5.17 5.5 15.4 0.0135 0.0097 

60 4 1.4 3.01 4.5 15.55 0.0135 0.0069 

120 4 1.4 3.01 4.5 15.55 0.0135 0.0049 

240 3.5 0.9 1.94 4 15.6 0.0135 0.0034 

480 3.5 0.9 1.94 4 15.6 0.0135 0.0024 

1440 3.5 0.9 1.94 4 15.6 0.0135 0.0014 

2880 - -- -- - -- -- --

Reviewed By: Sht:.. Date: (z-jP/o6 

INVLAP # 100315-0 I 



GRAIN SIZE DISTRIBUTION TEST REPORT 
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GRAIN SIZE - mm 

I Cr. Med % Cobbles I % Gravel 
I 2.8 9.3 

0.0 1.8 I % Sand 

Classificalion: Dark brown fine SAND. and Silt, trace Clay and Gravel 
Sieve Size Sieve Size 

(mm) (in./no.) 
50.800 2" 
38.100 1.5" 
25.400 1· 

19.050 314" 
12.700 112" 

9.525 3/B" 

4 750 #4 
2.000 #10 
0.850 #20 
0.425 #40 
0.300 #50 
0.250 #60 
0.150 #100 
0.075 #200 
0.051 
0.036 
0.026 
0.019 
0.014 
0,010 

0.007 
0005 
0003 
0.002 
0.001 

Total Dry WI 

Cumulative 
WI. Relnd 

0.00 
1.60 
2.96 
3,96 

7.53 

17.42 
36.71 
51 ,00 

87.99 9 

% Passing 
(Tot. Sample) 

100.0 
9B.2 
96.6 
95,5 

91.4 

80.2 
58.3 
42,0 
17.5 
154 
10.2 
B.l 
6,0 

5.0 
2.9 
2.9 
1.9 
1,9 

1.9 

Fine 

88.0 
56.1 

Project: Normandeau Assoc., Inc. Project No.: 06801 L 

- 1- -- -i-'r---

r\ 

0.001 

I % Fines 

I S~I I Cla~ 

I 40.2 1.9 

Specification 
Minimum Maximum 

I Date: 12/12/06 

Location: Bedford, NH Specification: None provided ILab No: L733-06 

Source: Assabet River 

DI 
EASTERN"o" 

ASTM 0422· Rev. J 

Sampled from: Test pit; sample 5A 
77 Sundial Avenue Remarks: 

Manchester, NH 03103 
(603) 647·9700 fax: (603) 6474432 Tested By: Dan Savage 

www.jgieastern.com Reviewed By: Sn-<.. 
Date: 

Date: 

12/16/2006 

(Z~q/~t 
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GRAIN SIZE DISTRIBUTION TEST REPORT 
ASTM TEST METHODS: C136 C117 
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'" N N .. 

100 

111I 1 
!>Ii'. 

90 - \ _.-
\ "I - % pa$Sl~olal Sample) 1 

: ::: ~pe~cat:~~~ 

80 - --
\ 70 -- - -.-~-

\ T D:: 
W 60 ... . ~ ~ - .- - -- --Z 
u::: , I 

t-
Z 50 .. - I-
I&! 

~ 
I&! 
Il.. 40 .. - - _._ .. - ~ .... ... 

30 --r--·-

20 . . - --_ .. _ .. - -_ .. -- _ ... - - --

10 f l +--1-- .. 

0 .i 

~ " ~ 9 
~ e d 

GRAIN SIZE - mm 
% Cobbles 

1 
% Gravel I Coarse Medium Fine , % Fines , 0.0 6.5 93.5 , Silt (>0.OO2mm) ,Clay «0.002mm) 

0.0 0.0 , % Sand 46.5 , 53.5 

Classification: Dar!< brown SILT. and fine Sand 

Sieve Size U.S. Sieve Size Cumulative % Passing Specification 

(mm) (in.) WI. Retained (Total Sample) Minimum Maximum 

200.0 6" 
152.4 6" 
90.0 3.5" 
76.2 3" 
63.0 2.5" 
50.0 Z· 
37.5 1.5" 
25.0 1" 
19.0 3/4" 
12.5 1/2" 
9.5 3/8" 

4.75 #4 

2.00 #10 0.00 100.0 
0.85 #20 0.54 99.0 

0.425 #40 1.68 97.0 
0.250 #60 4.88· 91.2 
0.150 #100 15.32 72.4 
0.075 #200 25.87 53.5 

Total DryWt. 55.59 g. 

Project: Normandeau Associates, Inc. Project No.: 06801L I Date: 1218106 

Location : Bedford, NH Specification: None provided ILab No: L734-06 

Source: Assabet River Sampled from: Test pit; sample 8A 

HI 77 Sundial Avenue Remarks: Wn=70.0% 

Manchester, NH 03103 

(803)647-9700 fax : (603) 647-4432 Tested By: Dan Savage Date: 12115/06 
EASTERN.,~ 

Reviewed By: Gml-- Date: rz../;'/tJ(P ~.igieaslern.com 

ASTM CI36GSPI. Rev. 4 



JGI EASTERN, Inc. 

ASTM D 422 Hydrometer Analysis 

Project Name Normandeau Assoc., Inc. Lab Technician D. Savage 

Project # 06801L Date: 12/12/06 

Lab# L734-06 Soil Description Dark brown 

LABORATORY TEST DATA 

Wet Sample Wt.: 92.39 Gms. H~groscol2ic Moisture 

Dry Sample Wt. : 27.7 Gms Wet Wt. + Tare: 374.79 

Dry Wt. + Tare: 244.97 

Begin Soak: 12/11/200612:00 Tare # __ Wt. : 189.38 

End Soak: 12/12/20067:00 

Total Soak Time: 19.0 Hrs. Moisture Content (%): 233.53 

Gs 2.65 Hydrometer Type: ASTM 151-H 

Dry Weight of Soil, Ws 27.7 Temperature oftest, T 21 (DC) 

Meniscus Correction, Fm 0.5 Zero correction, Fz 3 

Temperature correction, FT 0.4 152-H Hydrometer Correction .: 1 

Actual Elapsed Acual Percent Finer, From Table 2, From Particle 

Time Time, Hydrometer Split Sample Use R to determine L Table 3 Diameter 

00:00 (min) Reading R Reo 100 RcL L (cm) AorK D (mm) 

0 -- ----- ---- ----- -- -- --
1 12.5 9.9 35.74 13 14.2 0.0135 0.0508 

2 11 8.4 30.32 11.5 14.4 0.0135 0.0362 

4 8 5.4 19.49 8.5 14.9 0.0135 0.0260 

8 6.5 3.9 14.08 7 15.2 0.0135 0.0186 

15 5.5 2.9 10.47 6 15.3 0.0135 0.0136 

30 5 2.4 8.66 5.5 15.4 0.0135 0.0097 

60 4.5 1.9 6.86 5 15.5 0.0135 0.0069 

120 4 1.4 5.05 4.5 15.55 0.0135 0.0049 

240 3.5 0.9 3.25 4 15.6 0.0135 0.0034 

480 3.5 0.9 3.25 4 15.6 0.0135 0.0024 

1440 3.5 0.9 3.25 4 15.6 0.0135 0.0014 

2880 -- - - - - - -

Reviewed By: ff'1f'-G- Date: {z-I/I'/tl~ 

I NVLAP # 100315-0 I 



GRAIN SIZE DISTRIBUTION TEST REPORT 
ASTM 0-422 

100 
-....-% Passing (Tol Sample I 

- • 1:.- - SpecificaUon Minimum --
I 

• - • - Specification Makimum 
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Claosificalion: 

100.000 10.000 1.000 

GRAIN SIZE - mm 

% Cobbles I % Gravel 

I 
Crs Mad 

0.0 6.5 
0.0 I 0.0 I 0/0 Sand 

Dark brown SILT, and fine Sand, trace Clay 

, 
1,\1\.., 

- I-I--f-- -

0.100 0.010 0.001 

Fine % Fi~es 
93.5 I Si t 1 CI~ 

46.5 I 50.2 3.2 

Sieve Size Sieve Size Cumulative 
WI. Relnd 

% Passing Specificalion 
(mm.) (in/no,) (Tol Semple) MInimum 
SO.800 2" 
38.100 1.5" 

25.400 1" 

19.050 3/4" 
12.700 112" 

9.525 3/8" 
4.750 #4 
2.000 #10 0.00 100.0 
0850 #20 0.54 99.0 
0.425 #40 1.68 97.0 
0.300 #50 
0.250 #60 4.88 91 ,2 
0.150 #100 15.32 72.4 
0.075 #200 25.87 53.5 
0.051 357 
0.Q36 30.3 
0.026 19.5 
0.019 14.1 
0.014 105 
0.010 8.7 
0.007 6.9 
0.005 5.1 
0.003 3.2 
0.002 3.2 
0.001 32 

Tolal Dry WI. 55.59 u. 

Project: Normandeau Assoc., Inc. Project No.: 06801L 
Location: Bedford, NH Specification: None provided 

Source: Assabet River Sampled from: Test pit; sample 8A 
77 Sundial Avenue Remarks: 

Manchester, NH 03103 
(603) 647·9700 fax: (603) 647-4432 Tested By: 

www.jgieastern .com Reviewed By: 

ASTM 0422· Rev 3 

Dan Savage 

~K 

Maximum 

J Date: 12/12/06 

ILab No: L734·06 

Date: 12/15/2006 

Date: rz/ f!f / tt.. 
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GRAIN SIZE DISTRIBUTION TEST REPORT 
ASTM TEST METHODS: C138. C117 
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GRAIN SIZE •• mm 0 

% Cobbles I % Gravel I Coarse Medium Fine 1 % Fines 

I 1.2 19.8 79.0 , Silt (>0.002mm) (Clay «0.002mm) 
0.0 0.0 ( % Sand 53.5 ~ 46.5 

Classification: Dark brown medium to fine SAND, and Silt 

Sieve Size U.S. Sieve Size Cumulative % Passing Specification 
(mm) (in.) Wt. Retained (Total Sample) Minimum Maximum 
200.0 8" 
152.4 6" 
90.0 3.5" 
76.2 3" 
63.0 2.5" 
50.0 2" 
37.5 1.5" 
25.0 1" 
19.0 3/4" 

12,5 1/2" 
9.5 3/8" 

4.75 #4 0.00 100.0 
2.00 #10 0.26 99.3 
0.85 #20 1.37 96.5 
0.425 #40 4.38 88.7 
0.250 #60 9.06 76.7 
0.150 #100 15.28 60.8 
0.075 #200 20.81 46.5 

Total DryWt. 36.93 g. 

Project: Normandeau Associates, Inc. Project No,: 06801L I Date: 1218/06 

Location: Bedford. NH Specification: None provided [Lab No: L735·06 

Source: Assabet River Sampled from : Test pit; sample 10A 

lJmJ 77 Sundial Avenue Remarks: Wn=65.1% 

Manchester. NH 03103 

(603) 647·9700 fa.: {6031 647-4432 Tested By: Dan Savage Date: 12/14/06 
EASTERN, ,.,. 

Reviewed By: >~{; Date: I"l-/;f/IJ~ www· igi~a§!~rn.!;Q!Il 

ASTM C136GSP1, Rev. 4 



JGJ EASTERN, Inc. 

ASTM D 422 Hydrometer Analysis 

Project Name Normandeau Assoc., Inc. Lab Technician D. Sava!i!e 

Project # 06801L Date: 12/13/06 

Lab # L735-06 Soil Description Dark brown 

LABORATORY TEST DATA 

Wet Sample Wt.: 66.73 Gms. H~groscol2ic Moisture 

Dry Sample Wt. : 23.3 Gms Wet wt. + Tare: 125.62 

Dry Wt. + Tare : 53.05 

Begin Soak: 12/12/200613:30 Tare# __ Wt. : 14.12 

End Soak: 12/13/2006 7:00 

Total Soak Time: 17.5 Hrs. Moisture Content (%): 186.41 

Gs 2.65 Hydrometer Type: ASTM 151-H 

Dry Weight of Soil, Ws 23.3 Temperature of test, T 21 ("C) 

Meniscus Correction, Fm 0.5 Zero correction, Fz 3 

Temperature correction, FT 0.4 152-H Hydrometer Correction 8: 1 

Actual Elapsed Acual Percent Finer, From Table 2, From Particle 

Time Time, Hydrometer Split Sample Use R to determine L Table 3 Diameter 

00:00 (min) Reading R Rep 100 ReL L (cm) AorK o (mm) 

0 ." .... _._.- --_ ... - -- -- -- -- --
1 9 6.4 27.47 9.5 14.75 0.0135 0.0518 

2 7 4.4 18.88 7.5 15.1 0.0135 0.0370 

4 6.5 3.9 16.74 7 15.2 0.0135 0.0263 

8 6 3.4 14.59 6.5 15.25 0.0135 0.0186 

15 5.5 2.9 12.45 6 15.3 0.0135 0.0136 

30 5.5 2.9 12.45 6 15.3 0.0135 0.0096 

60 5 2.4 10.30 5.5 15.4 0.0135 0.0068 

120 4.5 1.9 8.15 5 15.5 0.0135 0.0048 

240 4 1.4 6.01 4.5 15.55 0.0135 0.0034 

480 4 1.4 6.01 4.5 15.55 0.0135 0.0024 

1440 3.5 0.9 3.86 4 15.6 0.0135 0.0014 

2880 -- - - - -- - -

Reviewed By: 5"frC. Date: ( -2..~tf/t!t-, 

I NVLAP # 1 00315-0 I 



GRAIN SIZE DISTRIBUTION TEST REPORT 
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Classification: 

GRAIN SIZE - mm 

% Cobbles % Gravel Cr. Med 
1.2 19.8 

0.0 0.0 % Sand 

Dark brown medium to fine SAND, and Silt. trace Clay 
Sieve Size Sieve Size 

(mm.) (In/no.) 

50.800 2"' 

38.100 1.5" 
25.400 1" 

19.050 3/4" 
12.700 1/2" 
9.525 3/B" 
4.750 #4 
2.000 #10 
0.850 #20 

0425 #40 
0.300 #50 
0250 #60 
0.150 #100 
0,075 #200 
0.052 
0.037 
0.026 
0.019 
0014 
0010 
0.007 
0.005 
0.003 
0.002 
0,001 

Total Dry WI. 

CumulaUve 
WI. Retnd 

0.00 
0.26 
1.37 

4.38 

9.06 
15.28 
20.81 

38 ,,93 9 

% Passing 
(TOI. Sample) 

100.0 
99,3 
96.5 

88.7 

76,7 
60.8 
46,5 
27,3 
18.8 
16,6 
14.5 
12.4 
12.4 
10.2 
8.1 
6.0 
60 
38 

r\ 

1\ 
1\ 
\ 

0.100 

Fine I 
79.0 I 
53,5 I 

Project: Normandeau Assoc., Inc. Project No,: 06801L 

--+-% PHsing (TOI. S"mpft) 

"!r" Spo<lllellIoo " lnlm"", r-.. ... $pedtiQllcn ,.b.-»rm..n 

0.010 0,001 

% Fines 
Sill I Clay 

40.6 6.0 

Specificalion 
Minimum Maximum 

I Date: 12/13/06 

Location: Bedford, NH Specification: None provided ILab No: L735-06 

Source: Assabet River 

fI!i1] 
EASTERN" ... 

ASTM 0422· Rev 3 

77 Sundial Avenue 
Manchester, NH 03103 

(603) 647-9700 fax: (603) 647-4432 

www.jgieastern.com 

Sampled from Test pit; sample 10A 
Remarks: 

Tested By: Dan Savage Date: 12/14/2006 

Reviewed By: Gh-G Date: 12/{"I//$ 
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GRAIN SIZE DISTRIBUTION TEST REPORT 
ASTM TEST METHODS: C136, C117 
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GRAIN SIZE •• mm 
.; <> 

% Cobbles 

1 
% Gravel Coarse Medium Fine I % Fines , 0.9 3.3 95.8 I Silt (>0.002mm) 'Clay «0.002mm) 

0.0 0,0 , % Sand 36.9 , 63.1 
Classification: Dark brown SILT, and fine Sand 

Sieve Size U.S. Sieve Size Cumulative % Passing Specification 
(mm) (in.) Wt. Retained (Total Sample) Minimum Maximum 
200.0 8" 
152.4 6" 
90.0 3.5" 
76.2 3" 
63.0 2.5" 
50.0 2" 
37.5 1.5" 
25.0 '" 19.0 3/4" 
12.5 1/2" 
9.5 3/8" 
475 #4 0.00 100.0 
2.00 #10 0.11 99.7 
0.85 #20 0.31 99.1 
0.425 #40 0.52 98.5 
0.250 #60 0.70 97.9 
0.150 #100 6.74 80.0 
0.075 #200 12.46 63.1 

Total DryWt. 33.77 g. 

Project: Normandeau Associates, Inc. Project No.: 06801L \ Date: 12/8/06 

Location: Bedford, NH Specification: None provided \Lab No: L736-06 

Source: Assabet River Sampled from: Test pit; sample 15A 

mIl 77 Sundial Avenue Remarks: Wn=79.2% 

Manchester, NH 03103 

(603) 647-9700 fax: (603) 647-4432 Tested By: Dan Savage Date: 12/14/06 
EASTERN, 'n" 

Reviewed By: 6""- IZ/;f/1/6 www. igl~slem com Date: 

ASTMC1 36GSP1 , Rev. 4 

j 



JGI EASTERN, Inc. 

ASTM D 422 Hydrometer Analysis 

Project Name Normandeau Assoc., Inc. Lab Technician D.Savage 

Project # 06801L Date: 12/13/06 
Lab# L736-06 Soil Description Dark brown 

LABORATORY TEST DATA 

Wet Sample Wt.: 45.84 Gms. H~groscogic Moisture 

Dry Sample Wt. : 9.53 Gms Wet Wt. + Tare: 176.58 

Dry Wt. + Tare: 33.77 

Begin Soak: 12/12/200613:30 Tare# __ Wt. : 14.10 

End Soak: 12/13/20067:00 
Total Soak Time: 17.5 Hrs. Moisture Content (%): 726.03 

Gs 2.65 Hydrometer Type: ASTM 151-H 

Dry Weight of Soil, Ws 9.53 Temperature oftest, T 21 (0C) 

Meniscus Correction, Fm 0.5 Zero correction, Fz 3 

Temperature correction, FT 0.4 152-H Hydrometer Correction a: 1 

Actual Elapsed Acual Percent Finer, From Table 2, From Particle 

Time Time, Hydrometer Split Sample Use R to determine L Table 3 Diameter 

00:00 (min) Reading R Rep 100 Rcl L(cm) AorK D (mm) 

0 --- ---- --- --- --- -- --
1 7 4.4 46.17 7.5 15.1 0.0135 0.0524 

2 6 3.4 35.68 6.5 15.25 0.0135 0.0372 

4 5.5 2.9 30.43 6 15.3 0.0135 0.0264 

8 5 2.4 25.18 5.5 15.4 0.0135 0.0187 

15 5 2.4 25.18 5.5 15.4 0.0135 0.0137 

30 5 2.4 25.18 5 15.5 0.0135 0.0097 

60 4.5 1.9 19.94 5 15.5 0.0135 0.0069 

120 4 1.4 14.69 4.5 15.55 0.0135 0.0049 

240 4 1.4 14.69 4.5 15.55 0.0135 0.0034 

480 3.5 0.9 9.44 4 15.6 0.0135 0.0024 

1440 3.5 0.9 9.44 4 15.6 0.0135 0.0014 

2880 - - -- -- -- - --

Reviewed By: ~c.- Date: t~/J8Irk 

!NVLAP # 100315-0 ! 



GRAIN SIZE DISTRIBUTION TEST REPORT 
ASTM 0-422 

100 
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1000.000 100.000 10.000 1,000 0.100 0.010 0.001 

GRAIN SIZE -- mm 

% Cobbles % Gravel I Crs Mad Fine I % Fines 

I 0.9 3.3 95.6 I Sill I Clay 

0.0 I 00 I % Sand 36.9 I 53.7 9.4 

Classification: Dark brown SILT, and fine Sand, trace Clay 

Sieve Size Sieve Size Cumulaijve % Passing SpeclncaUon 

!mm.! lln./nO,! WI Relnd [ot Samplel Minimum Ma.xlmum 
50.600 2" 
36,100 1.5" 
25.400 1" 

19,050 3/4" 

12.700 1/2" 
9.525 3/8" 
4750 #4 0.00 100,0 
2,000 #10 0,11 99.7 
0.650 #20 0,31 99.1 

0.425 #40 0.52 96.5 
0.300 #50 
0,250 #60 0.70 97.9 
0.150 #100 6.74 80,0 

0075 #200 12.46 63.1 
0.052 460 
0.037 35.6 
0.026 30.3 
0.019 25.1 
0,014 25.1 
0.010 25.1 
0.007 19.9 
0.005 14.6 
0003 14.6 
0002 9,4 
0.001 9.4 

Tolal Dry WI 33.77 9 

Project: Normandeau Assoc., Inc. Project No,: 06801L I Date: 12/13/06 

Location: Bedford, NH Specification: None provided ILab No: L736-06 

Source: Assabet River Sampled from: Test pit; sample 15A 

DI 
77 Sundial Avenue Remarks: 

Manchester, NH 03103 
(603) 647·9700 fax: (603) 647-4432 Tested By: Dan Savage Date: 12/14/2006 

EASTERN,'no www.jgieastern.com Reviewed By: 511-<.. Date: ,.., /-':'//16 
~/'L.1L 

ASTM 0422· Rev J 



GRAIN SIZE DISTRIBUTION TEST REPORT 
ASTM TEST METHODS: C138. C117 

~ ~ ~ ~ ;0; g ~ ~ " 0 mo I i ~ ~ .. '" N N .. .. ~ 
100 - ro- ....... 
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" 80 f-_. .. . . ... -- _. _ . ..... ... _ .• .... 

- ... - SpeclflCallon Minlinum 
-% Passing (Talal Samplo) I 
- ... Sjleclficallon MaXimum 
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I 
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I 
20 . + -. - - ~' · " T -- - . _ .- 1- .- .... .- . . _-

I 
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§ ~ § 0 

~ 
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GRAIN SIZE - mm 
6 

% Cobbles I % Gravel I Coarse Medium Fine I % Fines 

I 0.0 17.7 82.3 I Silt (>0.002mm) IClay «0.002mm) 
0.0 0.0 I % Sand 19.2 I 80.8 

Classification: Dark brown SILT. little fine Sand 

Sieve Size U.S. Sieve Size Cumulative % Passing Specification 

(mm) (in.) WI. Retained (Total Sample) Minimum Maximum 
200.0 8" 

152.4 6' 

90.0 3.5' 
76.2 3" 
63.0 2.5" 
50.0 2" 
37.5 1.5" 
25.0 1" 
19.0 3/4" 
12.5 1/2" 
9.5 3/8" 

4.75 #4 
2.00 #10 0.00 100.0 
0.85 #20 0.12 99.0 
0.425 #40 0.39 96.6 
0.250 #60 0.55 95.2 
0.150 #100 1.11 90.3 
0.075 #200 2.20 BO.B 

Total Dry WI. 11.44 g. 

Project: Normandeau Associates, Inc. Project No.: 06801L I Date: 12/S/06 

Location: Bedford. NH Specification: None provided ILab No: L737·06 

Source: Assabet River Sampled from: Test pit; sample 19A 

1m] 77 Sundial Avenue Remarks: Wn=S2.9% 

Manchester, NH 03103 

(603) 847-9700 fax: (603) 847-4432 Tested By: Dan Savage Date: 12/13/06 
EASTERN, 'no. 

Reviewed By: 5H- Date: 11-//i/a \\IWW· 19i~ii!~!~rn .!l2!Il 
ASTM C136GSP1. Rav. 4 



JGI EASTERN, Inc. 

ASTM 0422 Hydrometer Analysis 

Project Name Normandeau Assoc., Inc. Lab Technician D. Savage 

Project # 06801L Date: 12/13/06 

Lab # L737-06 Soil Description Dark brown 

LABORATORY TEST DATA 

Wet Sample Wt.: 54.04 Gms. H~groscoQic Moisture 

Dry Sample Wt. : 9.25 Gms Wet Wt. + Tare: 80.90 

Dry Wt. + Tare: 25.49 

Begin Soak: 12/12/200613:30 Tare# __ Wt. : 14.05 

End Soak: 12/13/20067:00 

Total Soak Time: 17.5 Hrs. Moisture Content (%): 484.35 

Gs 2.65 Hydrometer Type: ASTM 151-H 

Dry Weight of Soil, Ws 9.25 Temperature of test, T 21 (eC) 

Meniscus Correction, Fm 0.5 Zero correction, Fz 3 

Temperature correction, Fr 0.4 152-H Hydrometer Correction .: 1 

Actual Elapsed Acual Percent Finer, From Table 2, From Particle 

Time Time, Hydrometer Split Sample Use R to determine L Table 3 Diameter 

00:00 (min) Reading R Rep 100 ReL L (cm) AorK D (mm) 

0 ------ --~- ----- ... _ ..... --- - -- --
1 6 3.4 36.76 6.5 15.25 0.0135 0.0526 

2 5.5 2.9 31.35 6 15.3 0.0135 0.0373 

4 5 2.4 25.95 5.5 15.4 0.0135 0.0264 

8 4.5 1.9 20.54 5 15.5 0.0135 0.0188 

15 4.5 1.9 20.54 5 15.5 0.0135 0.0137 

30 4 1.4 15.14 4.5 15.55 0.0135 0.0097 

60 4 1.4 15.14 4.5 15.55 0.0135 0.0069 

120 4 1.4 15.14 4.5 15.55 0.0135 0.0049 

240 3.5 0.9 9.73 4 15.6 0.0135 0.0034 

480 3.5 0.9 9.73 4 15.6 0.0135 0.0024 

1440 -- - - - - - -
2880 -- - - - - - -

Reviewed By: ~rL. Date: (7-t?e./o{' 

INVLAP # 100315-0 I 



GRAIN SIZE DISTRIBUTION TEST REPORT 
ASTM 0422 

- -r--·-+,"I++~-+-f--+--~*+-H-1-+-·I----1H+lI+I·+·I--I---l 

1000.000 100.000 10.000 1.000 0.100 0 .010 

GRAIN SIZE - mm 

Classificalion: 

% Cobbles % Gravel 

0.0. 0.0. 

Dark brown SilT. little fine Sand. trace Clay 
Sieve Size 

(mm.) 

50..800 

38.100. 

25.400 

19.0.50 

12.700 

9.525 
4.750 

2.000 
0.850 

0425 

0 .300 

0250. 

0.150. 

0.075 

0.053 

0..0.37 

0..0.26 

0019 

0.0.14 

0.0.10. 

0..007 

ODDS 

0.00.3 

0..002 

Sieve Size 
Onlno.) 

2" 

1.5" 

1" 

314" 

112" 

318" 

#4 

#10 
#20. 

#40 

#50 

#60 

#100. 

#20.0. 

Tolal Dry WI. 

Cumulative 
WI. Relnd 

0..0.0 
0..12 

0.39 

0.55 

1.11 

2.20 

11.44 

Project: Normandeau Assoc., Inc. 
Location: Bedford, NH 

Source: Assabet River 

HI 
EASTERN, l~. 

ASTMD422·Rev J 

77 Sundial Avenue 
Manchester. NH 03103 

(60.3) 647-970.0. fa.: (60.3) 647-4432 

www.jgieastern com 

Crs Med Fine I % Fines 
0. .0. 17.7 82.3 I sm I 

% Sand 19.2 I 71.0. 

% Passing Specificalion 

[Tot Sampre) Minimum Maximum 

100..0 

99.0 

966 

95.2 

90..3 

80..8 

36.8 

31 .4 

25.9 

20.5 
20..5 

15.1 

15.1 

15.1 

9.7 

9.7 

9 

Project No.: 06801L I Date: 

Specification: None provided ILab No: 

Sampled from: Test pit; sample 19A 
Remarks: 

Tested By: Dan Savage Date: 

Reviewed By: ~JJ.<.. Date: 

0.001 

Clay 
9.7 

12/13/06 

L737·06 

12/14/2006 

"~1i91()( 
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GRAIN SIZE DISTRIBUTION TEST REPORT 
ASTM TEST METHODS: C13B. C117 
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GRAIN SIZE •• mm 

% Cobbles I % Gravel I Coarse Medium Fine , % Fines , 3.8 4.6 91 .6 , Silt (>0.002mm) ,Clay «0.002mm) 
0.0 0.0 , % Sand 30.8 I 69.2 

Classifica lion: Brown SILT. some fine Sand 

Sieve Size U.S. Sieve Size Cumulative % Passing Speclftcatlon 
(mm) (in.) WI. Retained (Total Sample} Minimum Maximum 
200.0 8" 
152.4 6" 
90.0 3.5" 
76.2 3" 
63.0 2.5" 
50.0 2" 
37.5 1.5" 
25.0 1" 
19.0 3/4" 
12.5 1/2" 
9.5 3/8" 
4.75 #4 0.00 100.0 
2.00 #10 0.90 98.8 
0.85 #20 1.34 96.3 
0.425 #40 2.00 97.4 
0.250 #60 4.00 94.8 
0.150 #100 9.50 87.6 
0.075 #200 23.71 69.2 

Total Dry WI. 76.91 g. 

Project: Normandeau Associates, Inc. Project No.: 06801L I Date: 12/8/06 

Location: Bedford. NH Specification : None provided ILab No: L738-06 

Source: Assabet River Sampled from: Test pit; sample 28A 

IIIilI 
77 Sundial Avenue Remarks: Wn=42.2% 

Manchester, NH 03103 

(603) 841·9100 fax : (603) 641-4432 Tested By: Dan Savage Date: 12/14/06 
EASTERN, I~. 

Reviewed By: 4~L- Date: (Zlli/of, www.jgieastern.com 

ASTM C136GSP1, Rsv 4 



JGI EASTERN, Inc. 

ASTM D 422 Hydrometer Analysis 

Project Name Normandeau Assoc., Inc. lab Technician D. Savage 

Project # 06801l Date: 12/13/06 

lab # l738-06 Soil Description Medum brown 

LABORATORY TEST DATA 

Wet Sample Wt.: 82.3 Gms. H~groscol2ic Moisture 

Dry Sample Wt. : 47.53 Gms Wet Wt. + Tare: 147.20 

Dry wt. + Tare : 90.95 

Begin Soak: 12/12/200613:30 Tare# __ Wt. : 14.04 

End Soak: 12/13/2006 7:00 
Total Soak Time: 17.5 Hrs. Moisture Content (%): 73.14 

Gs 2.65 Hydrometer Type: ASTM 151-H 

Dry Weight of Soil, Ws 47.53 Temperature of test, T 21 (0C) 

Meniscus Correction, Fm 0.5 Zero correction, Fz 3 

Temperature correction, Fr 0.4 152-H Hydrometer Correction . : 1 

Actual Elapsed Acual Percent Finer, From Table 2, From Particle 

Time Time, Hydrometer Split Sample Use R to determine l Table 3 Diameter 

00:00 (min) Reading R Rep 100 ReL l (cm) AorK o (mm) 

0 --- - ... --.. --- --- -- .... _- --
1 18 15.4 32.40 18.5 13.25 0.0135 0.0491 

2 16.5 13.9 29.24 17 13.5 0.0135 0.0350 

4 15.5 12.9 27.14 16 13.7 0.0135 0.0249 

8 13.5 10.9 22.93 14 14 0.0135 0.0178 

15 12.5 9.9 20.83 13 14.2 0.0135 0.0131 

30 11 .5 8.9 18.73 12 14.3 0.0135 0.0093 

60 10.5 7.9 16.62 11 14.5 0.0135 0.0066 

120 10 7.4 15.57 10.5 14.6 0.0135 0.0047 

240 8.5 5.9 12.41 9 14.8 0.0135 0.0033 

480 7 4.4 9.26 7.5 15.1 0.0135 0.0024 

1440 6 3.4 7.15 6.5 15.25 0.0135 0.0014 

2880 5.5 2.9 6.10 6 15.3 0.0135 0.0010 

Reviewed By: 7fr.c- Date: CZ,/IB/q; 

INVLAP # 100315-0 I 



GRAIN SIZE DISTRIBUTION TEST REPORT 
ASTM 0-422 
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a I : 
1000.000 100.000 10.000 1.000 

GRAIN SIZE -- mm 

% Cobbles 0/0 Gravel Crs Med Fine % Fines 

Classificalion: Brown SILT, some fine Sand. trace Clay 

Sieve Size 
(mm.) 

50.800 
38.100 
25400 

19.050 
12.700 
9.525 
4.750 
2.000 
0,850 

0.425 
0300 
0.250 
0150 
0.075 
0.049 
0.035 
0.025 
0.016 
0.013 
0.009 
0.007 
0005 
0003 
0.002 
0.001 

Sieve SizB 
(in.lno.) 

2" 
1.5" 
I" 

3/4" 
112" 
31B" 
#4 

1110 
#20 
#40 
#50 
#60 
#100 
#200 

Cumulative 
WL Relnd 

0.00 
0.90 
1.34 

2.00 

4.00 
9.50 

23.71 

3.B 4.6 
I % Sand 

% Passing 
(TOL Sample) 

100.0 
988 
98.3 

974 

94.8 
B7.6 
69.2 
32.0 
2B.9 
26.8 
227 
20.6 
16.5 
16.4 
15.4 
123 
9.1 
7.1 

91.6 I sin 
30.B 60.0 

Speci1icalion 
Minimum Maximum 

Tolal Dry WI. 76,91 9 

Project: Normandeau Assoc., Inc. 
Location: Bedford, NH 

r~mrR"e, 
EASTERN, '"~ 

ASTMD422-RBV J 

77 Sundial Avenue 
Manchester, NH 03103 

(603) 647·9700 fax: (603) 647-4432 

www.jgieastern.com 

Project No.: 06801L I Date: 

Specification: None provided ILab No: 

Sampled from: Test pit: sample 28A 

Remarks: 

Tested By: Dan Savage Date: 

Reviewed By: 5h'C- Date: 

I Cla~ 

9.1 

12/13/06 

L738-06 

12/1512006 

IZ/;t1f/tl6 
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GRAIN SIZE DISTRIBUTION TEST REPORT 
ASTM TEST METHODS: C13B C117 
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GRAIN SIZE -- mm 

% Cobbles I % Gravel I Coarse Medium Fine I % Fines 
I 8.8 55.1 36.1 I Silt (>0.002mm) IClay «0.002mm) 

0.0 0.0 I % Sand 84.1 I 15.9 

Classification: Dark brown medium to fine SAND. little Silt 

Sieve Size U.S. Sieve Size Cumulative % Passing Specification 

(mm) (in.) WI. Retained (Total Sample) Minimum Maximum 

200.0 8" 
152.4 6" 
90.0 3.5" 
76.2 3" 
63.0 2.5" 
50.0 2" 
37.5 1.5" 
25.0 1" 
19.0 3/4" 

12.5 1/2" 
9.5 3/8" 

4.75 #4 0.00 100.0 

2.00 #10 2.47 92.6 
0.85 #20 9.72 70.8 
0.425 #40 17.87 46.3 
0.250 #60 24.18 27.3 
0.150 #100 26.76 19.5 
0.075 #200 27.96 15.9 

Total Dry WI. 33.26 g. 

Project: Normandeau Associates, Inc. Project No.: 06801L I Date: 12/8/06 

l ocation: Bedford. NH Specification: None provided ILab No: L739-06 

Source: Assabet River Sampled from : Test pit; sample 36A 

tIriIJ 77 Sundial Avenue Remarks: Wn=60.8% 

Manchester, NH 03103 

(603) 647·9700 fax : (603) 847-4432 Tested By: Dan Savage Date: 12/15/06 
EASTERN.,~. 

Reviewed By: 6mt- Date: 11/Ie/01_ www·igi~st~r!H,om 

ASTM CI36GSP1, Rev. 4 



JGI EASTERN, Inc. 

ASTM D 422 Hydrometer Analysis 

Project Name Normandeau Assoc., Inc. Lab Technician D. Savage 

Project # 06801L Date: 12/13/06 

Lab# L739-06 Soil Description Dark brown 

LABORATORY TEST DATA 

Wet Sample Wt.: 76.07 Gms. Hl£grosco~ic Moisture 

Dry Sample Wt. : 29.84 Gms Wet Wt. + Tare: 271.94 

Dry Wt. + Tare: 220.42 

Begin Soak: 12/12/2006 13:30 Tare # __ Wt. : 187.16 

End Soak: 12/13/20067:00 

Total Soak Time: 17.5 Hrs. Moisture Content (%): 154.90 

G. 2.65 Hydrometer Type: ASTM 151-H 

Dry Weight of Soil, Ws 29.84 Temperature of test, T 21 (oC) 

Meniscus Correction, Fm 0.5 Zero correction, Fz 3 

Temperature correction, Fr 0.4 152-H Hydrometer Correction a: 1 

Actual Elapsed Acual Percent Finer, From Table 2, From Particle 

Time Time, Hydrometer Split Sample Use R to determine L Table 3 Diameter 

00:00 (min) Reading R Rep 100 RcL L (cm) AorK o (mm) 

0 -- -- -- -- --- -- --
1 8 5.4 18.10 8.5 14.9 0.0135 0.0520 

2 7 4.4 14.75 7.5 15.1 0.0135 0.0370 

4 6.5 3.9 13.07 7 15.2 0.0135 0.0263 

8 6 3.4 11 .39 6.5 15.25 0.0135 0.0186 

15 6 3.4 11.39 6.5 15.25 0.0135 0.0136 

30 5.5 2.9 9.72 6 15.3 0.0135 0.0096 

60 5 2.4 8.04 5.5 15.4 0.0135 0.0068 

120 5 2.4 8.04 5.5 15.4 0.0135 0.0048 

240 4.5 1.9 6.37 5 15.5 0.0135 0.0034 

480 4 1.4 4.69 4.5 15.55 0.0135 0.0024 

1440 3.5 0.9 3.02 4 15.6 0.0135 0.0014 

2880 3.5 0.9 3.02 4 15.6 0.0135 0.0010 

Reviewed By: ~ Date: 1z-/;t~/a' 

INVLAP # 100315-0 I 



GRAIN SIZE DISTRIBUTION TEST REPORT 
ASTM 0-422 

100 -
r"--", .......-.% P8Selng (Tot Sample) 

90 

80 

70 .. 

1000.000 

Classificalion: 

-

100.000 10.000 

% Cobbles % Gravel 

\ 

1.000 

GRAIN SIZE - mm 

Crs Med 
8.8 55.1 

0.0 0.0 I % Sand 

Darn brown medium to fine SAND, little Silt, trace Clay 
Sieve Size 

(mm.) 
50.800 
38.100 
25.400 

19.050 
12.700 
9.525 
4.750 
2.000 
0.850 

0.425 
0.300 
0250 
0.150 
0.Q75 
0052 
0.037 
0.026 
0.019 
0.014 
0.010 
0.007 
0.005 
0.003 
0.002 
0.001 

Sieve Size 
(in./no.) 

2" 
1.5" 
1" 

3/4" 
1/2" 
3/8' 
114 

#10 
#20 
1140 
#50 
#60 
#100 
#200 

Cumulalive 
Wt. Relnd 

0.00 
2.47 
9.72 

17.87 

24.18 
26.76 
2798 

Tolal Dry WI. 33 26 a 

% Passing 
(TaL Sample) 

100.0 
92.6 
70.8 

46.3 

27.3 
19.5 
15.9 
16.8 
13.7 
12.1 
10.5 
10.5 
9.0 
7.4 
7.4 
5.9 
43 
2.8 

0.100 

Fine I 
36.1 I 
84.1 I 

Project: Normandeau Assoc., Inc. Project No.: 06801L 

•• JO: •• $peclticalion Minimum 
-

.. e·· Sptclticalioo M'l!drnum 

0.010 0.001 

% Fines 
Si l I Clay 

11 .6 4.3 

Specification 
Minimum M""lmum 

I Date: 12113/06 

Location: Bedford, NH Specification: None provided ILab No: L739-06 

Source: Assabet River 

~ltI ~ 
EASTERN, 1'0 

ASTM 0422· Rev. J 

77 Sundial Avenue 
Manchester, NH 03103 

(603) 647·9700 rax: (603) 647-4432 

www.jgieastern.com 

Sampled from: Test pit; sample 36A 

Remarks: 

Tested By: Dan Savage Date: 12/15/2006 

Reviewed By: SA-C.. Date: (Z/lo//~t' 



I~ 

GRAIN SIZE DISTRIBUTION TEST REPORT 
ASTM TEST METHODS: C136 C117 

~ :il '" ~ ~ ~ ~ ! ~ 
0 ",0 

~ i 8 8 .. on '" N N . .11 • 1/ 
100 r--

III11 90 1'1 -. 
[\ - % Passing (Tolal Sam~e) I 

- «- Spec.!iCation Min um 

\. 
• .. . Si>eclnca~on Ma.imum 

80 - '- - .--

70 ~ . - . --. -- f- - ._ . 

\ a: w 60 --z \ u:: 
I-
Z 50 
W 
0 a: w 
II- 40 ~ -> - .. - - .-... -~ -- -I-t-- ---

30 - ---- - f- -- -

20 1-- - -· - -- -._-

10 

0 

~ 
0 

~ ~ ;; g 
0 0 

GRAIN SIZE •• mm 

% Cobbles I % Gravel I Coarse Medium Fine I % Fines 
1.6 12.2 66.0 I Silt (>0.002mm) IClay «0.002mm) 

0.0 0.0 % Sand 63.2 I 36.6 

Classification: Dark brown fine SAND, and Sill 

Sieve Size U.S. Sieve Size Cumulative % Passing Specification 
(mm) (In.) WI. Retained (Total Sample) Minimum Maximum 
200.0 6" 
152.4 6" 
90.0 3.5" 
76.2 3" 
63.0 2.5" 
50.0 2" 
37.5 1.5" 
25.0 1" 
19.0 3/4" 
12.5 112" 
9_5 3/8" 
4.75 #4 0.00 100.0 
2.00 #10 0.08 98.9 
0.85 #20 0.31 95.6 

0.425 #40 0.63 91 .1 
0.250 #60 1.35 81 .0 
0.150 #100 1.92 73.0 
0,075 #200 4.49 36.8 

Total Dry WI. 7.10 g-

Project: Normandeau Associates, Inc. Project No.: 06801L I Date: 12/8/06 

Location: Bedford, NH Specification: None provided ILab No: L740-06 

Source: Assabet River Sampled from: Test pit; sample 38A 

lIm] 77 Sundial Avenue Remarks; Wn=88.1% 

Manchester, NH 03103 

(603) 647 ·9700 fax: (603) 647-4432 Tested By: Dan Savage Date: 12/15/06 
EASTERN"",. 

Reviewed By: 5111:.- Date: 12./;g/n~ www·igieastern.Gom 

ASTM C136GSPf, Rev. 4 



JGI EASTERN, Inc. 

ASTM D 422 Hydrometer Analysis 

Project Name Normandeau Assoc., Inc. Lab Technician D. Sava~e 

Project # 06801L Date: 12114/06 

Lab # L740-06 Soil Description Dark brown 

LABORATORY TEST DATA 

Wet Sample Wt.: 151.17 Gms. H~groscol2ic Moisture 

Dry Sample Wt. : 18.05 Gms Wet Wt. + Tare: 69.10 

Dry Wt. + Tare: 16.73 

Begin Soak: 12/13/200612:00 Tare# __ Wt. : 9.63 

End Soak: 12/14/20067:45 

Total Soak Time: 19.7 Hrs. Moisture Content (%): 737.61 

G. 2.65 Hydrometer Type: ASTM 151-H 

Dry Weight of Soil, Ws 18.05 Temperature oftes!. T 20 (0C) 

Meniscus Correction, F m 0.5 Zero correction, Fz 3 

Temperature correction, Fr 0.15 152-H Hydrometer Correction a: 1 

Actual Elapsed Acual Percent Finer, From Table 2, From Particle 

Time Time, Hydrometer Split Sample Use R to determine L Table 3 Diameter 

00:00 (min) Reading R Rep 100 ReL L(cm) AorK D(mm) 

0 --- ----- --- ---- -- _ ... _- --
1 6 3.15 17.45 6.5 15.25 0.0137 0.0533 

2 5.5 2.65 14.68 6 15.3 0.0137 0.0378 

4 5.5 2.65 14.68 6 15.3 0.0137 0.0267 

8 5 2.15 11.91 5.5 15.4 0.0137 0.0189 

15 5 2.15 11.91 5.5 15.4 0.0137 0.0138 

30 4.5 1.65 9.14 5 15.5 0.0137 0.0098 

60 4 1.15 6.37 4.5 15.55 0.0137 0.0069 

120 4 1.15 6.37 4.5 15.55 0.0137 0.0049 

240 3.5 0.65 3.60 4 15.6 0.0137 0.0035 

480 3.5 0.65 3.60 4 15.6 0.0137 0.0025 

1440 -- -- - - - - --
2880 - -- -- - - - -

Reviewed By: ~/I"'c...- Date: , z..1!8/a;, 

I NVLAP # 100315-0 I 



GRAIN SIZE DISTRIBUTION TEST REPORT 
ASTM 0-422 

100 ,- .- r-"! - ITT·llr--lmTrr.,......iF~:::lilTTTrn-r---ynrrp:::r=r:===OJII:::o:::r:::::r=;) 
I -- _ "P-'nv(Tot St.,ploj rr ~I 

. • II· . Spe<il'_ ... .. _ 

•• • •• Spec.lllc:t~Ma:d1"l'llJl'n 
90 ~~I~~-+--~H+++~~--~~~+-+-~~++~~~~-+~H 

1\ 
80 ~H~~.~'-~~~*~~H~.~-*~~I\~+-~~~-~r-~~r+~ 

, I!! I 1\ 
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u: 
~ W 50 - - f-- -+H-H·H-+-~--H+I-I+-I-jl--I--H+I-

~ IIi : iii : 
. I---c--- I+H·-H- · - --ftH+++-i--r-- 1 ~ 40 i!·lr: ·rT·-1 _. ·'·(1 .IT······_··· -- 1- ·,- --. 

30 ~ lit! i-l· 1-- 111· It-- 1---tttt+++-+-t----t++++++-r-t-----ttt-J\t+i-I-I---II-H++-+-+--+----1 
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I
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1000.000 

Classification: 

100.000 10_000 

% Cobbles % Graval 

1.000 

GRAIN SIZE _. mm 

Crs Mad 
1.8 12.2 

0.0 I 0.0 % Sand 

Dark brown fine SAND. and Silt, trace Clay 

Sieve Size 
(mm.) 

50.800 
38.100 

25.400 

19.050 
12.700 
9525 
4.750 
2.000 
0.850 

0425 
0.300 
0.250 
0.150 
0.075 
0.053 
0038 
0.027 
0019 
0.014 
0.010 
0.007 
0,005 
0003 
0.002 
0.001 

Sieve Size 
(in.lno.) 

2" 
1.5" 

I" 

3/4" 
112" 
3/8" 
#4 

#10 
#20 

#40 
#50 
1160 
#100 
#200 

Cumulative 
WI. Relnd 

0.00 
0.08 
0.31 
0.63 

1.35 
1.92 
449 

Tolal Dry WI. 7.10 9 

% Passing 
(Tal Sample) 

100.0 
98.9 
95.6 
91.1 

61.0 
73,0 
36.8 
17.3 

14.5 
14.5 
11.8 
11.8 
90 
6.3 
6.3 
3.6 
3.6 

0.100 

Fine 
86.0 I 
63.2 I 

Project: Normandeau Assoc., Inc. Project No.: 06801 L 

0.010 0.001 

% Fines 

sm I Clay 

33.2 3.6 

Speclricalion 
Minimum Maximum 

I Date: 12/14/06 

Location: Bedford, NH Specification: None provided ILab No: L740-06 

Source: Assabet River 

!liD 
EASTERN,I"< 

ASTM 0422 - Rev J 

Sampled from: Test pit; sample 38A 
77 Sundial Avenue Remarks: 

Manchester, NH 03103 
(603) 647·9700 fax: (603) 647-4432 Tested By: Dan Savage 

www.jgieastern.com Reviewed By: 7~ 
Date: 

Date: 

12/15/2006 

tzl/If/lf, 



n 
GRAIN SIZE DISTRIBUTION TEST REPORT 

ASTM TEST METHODS: C136, C117 

'" Ii: '" 
_ i!i !:t ill ~ i 

0 
i~ i i 

g 
~ on '" .,; NN '" ;; ;;; 

100 

illll " ..... 
SO 

I :-!:"% pa~M!~mr~ I 
~. 

• .... akimum 

80 
\ 

70 - -

1\ a:: w 60 
Z \ u:: 
I-
Z 50 
W 
(,,) 
a:: w 
D.. 40 _. 

30 

II. I I 
I ··f·-20 ': I - -

10 I -- _.-

0 

i ~ :;: 8 :; 
r ;S 0 

GRAIN SIZE - mm 

% Cobbles I % Gravel Coarse Medium Fine I % Fines 
2.8 S.2 86.0 I Silt (>0.002mm) 'Clay «0.002mm) 

0.0 0.0 , % Sand 56.2 , 43.8 

Classification: Dark brown fine SAND, and Silt 

Sieve Size U.S. Sieve Size Cumulative % Passing Specification 
(mm) (in.) WI. Retained (Total Sample) Minimum Maximum 
200.0 8" 

152.4 6" 
90.0 3.5" 
76.2 3" 
63.0 2.5" 
50.0 2" 
37.5 1.5" 
25.0 1" 
19.0 3/4" 
12.5 1/2" 
9.5 318" 

4.75 #4 0.00 100.0 
2.00 #10 0.31 98.4 
0.85 #20 0.53 97.3 

0.425 #40 1.33 93.2 
0.250 #60 3.54 62.0 
0.150 #100 7.86 60.1 
0.075 #200 11.06 43.8 

Total DryWt. 19,69 g. 

Project: Normandeau Associates, Inc. Project No.: 06801L I Date: 1218/06 

Location: Bedford, NH Specification: None provided ILab No: L741-06 

Source: Assabet River Sampled from: Test pit; sample 51A 

[fill 77 Sundial Avenue Remarks: Wn=61.6% 

Manchester, NH 03103 

EASTERN, Inc 

(603) 647·9700 fax: (603) 6474432 Tested By: Dan Savage Date: 12116/06 

www·igieastern.com Reviewed By: ~/I'I.[ Date: I "t/!$It;6 
ASTM CI36GSPI. Rev 4 



JGI EASTERN, Inc. 

ASTM D 422 Hydrometer Analysis 

Project Name Normandeau Assoc., Inc. Lab Technician D. Savage 

Project # 06801L Date: 2/14/06 

Lab# L741-06 Soil Description Dark brown 

LABORATORY TEST DATA 

Wet Sample Wt. : 85.98 Gms. H~groscol:1ic Moisture 

Dry Sample Wt. : 32.99 Gms Wet Wt. + Tare: 58.54 
Dry wt. + Tare: 26.91 

Begin Soak: 12/13/200612:00 Tare# __ Wt. : 7.22 

End Soak: 12/14/20067:45 

Total Soak Time: 19.7 Hrs. Moisture Content (%): 160.64 

G. 2.65 Hydrometer Type: ASTM 151-H 

Dry Weight of Soil, Ws 32.99 Temperature of test, T 20 (0C) 

Meniscus Correction, Fm 0.5 Zero correction, Fz 3 

Temperature correction, FT 0.15 152-H Hydrometer Correction . : 1 

Actual Elapsed Acual Percent Finer, From Table 2, From Particle 

Time Time, Hydrometer Split Sample Use R to determine L Table 3 Diameter 
00:00 (min) Reading R Rep 100 RcL L (cm) AorK D (mm) 

0 --- ------ --- --- -- -- --
1 10 7.15 21.67 10.5 14.6 0.0137 0.0522 

2 8 5.15 15.61 8.5 14.9 0.0137 0.0373 
4 6.5 3.65 11 .06 7 15.2 0.0137 0.0266 
8 6 3.15 9.55 6.5 15.25 0.0137 0.0188 

15 6 3.15 9.55 6.5 15.25 0.0137 0.0138 
30 5.5 2.65 8.03 6 15.3 0.0137 0.0097 
60 5 2.15 6.52 5.5 15.4 0.0137 0.0069 
120 4.5 1.65 5.00 5 15.5 0.0137 0.0049 
240 4 1.15 3.49 4.5 15.55 0.0137 0.0035 
480 4 1.15 3.49 4.5 15.55 0.0137 0.0025 
1440 3.5 0.65 1.97 4 15.6 0.0137 0.0014 

2880 - -- -- -- -- - -

Reviewed By: W Date: (Z//#/Oh 
~, 

INVLAP # 100315-0 I 



GRAIN SIZE DISTRIBUTION TEST REPORT 
ASTMD422 

100 
____ fA PillN~ ITot.. S1~O) 

r- .. :.: .. $~1,ILM M~rntl"' 
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! I I '-~ 80 i ' ... . . - - .. --- --_. _ . - -- - - I- _.-
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1\ 0:: w 

60 Z 

\ u::: 
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Z 50 -W 
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0:: 
W 
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-.. : ! ' Ii 

'I . ' Ii I Ii I I . , ; I; , , 
I . ' 1 1 
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I --! ~r.. '- -.., 
a 

1000.000 100.000 10,000 1.000 0.100 0.010 0.001 

GRAIN SIZE - mm 

% Cobbles % Gravel Crs Med Fine [ % Fines 

2.8 9.2 88.0 [ Sill Clay 

0.0 [ 0.0 % Sand 56.2 [ 40.4 3.4 

Classificalion: Dark brown fine SAND, and Silt, trace Clay 

Sieve Size Sieve Size Cumulative 0/0 Passing Specificalion 

!mm·l {in.lno·l wt Retnd (Tol. Samplel Minimum Maximum 

50.800 2" 
38.100 1.5" 

25,400 1" 

19.050 3/4" 
12,700 112" 
9.525 3/8" 
4.750 #4 0.00 100.0 
2.000 #10 0.31 98,4 
0.850 #20 0.53 97.3 

0.425 #40 1,33 93,2 

0.300 #50 
0.250 #60 3.54 82,0 

0.150 #100 7.86 60,1 

0.075 #200 11 .06 43.8 
0.052 21 ,3 

0037 15.4 
0.027 10,9 

0.019 9.4 
0.014 9.4 
0010 7.9 
0.007 6.4 
0.005 4.9 
0,003 3.4 
0,002 3.4 
0.001 1.9 

ToialDryWI 1969 9 

Project: Normandeau Assoc" Inc. Project No,: 06801L I Date: 12/14/06 

Location: Bedford, NH Specification: None provided ILab No: L741-06 

Source: Assabet River Sampled from: Test pit; sample 51A 

[{ill 77 Sundial Avenue Remarks: 
Manchester, NH 03103 

(603) 647-9700 fa.: (603) 647-4432 Tested By: Dan Savage Date: 12/16/2006 

EASTERN, 'no, www.jgieastern,com Reviewed By: sn-e. Date: Ii-/; f /0(, 
ASTM D422· Rev J 
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GRAIN SIZE DISTRIBUTION TEST REPORT 
ASTM TEST METHODS: C136, C117 
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GRAIN SIZE - mm 
<i 

% Cobbles I % Gravel I Coarse Medium Fine _l % Fines 

I 1.6 22.4 76.0 I Silt (>0.002mm) Clay «0.002mm) 
0.0 0.0 % Sand 66.7 .1 33.3 

Classification: Dark brown medium to fine SAND. some SILT 

Sieve Size U.S. Sieve Size Cumulative % Passing Speclficallon 
(mm) (In.) Wt. Retained (Tolal Sample) Minimum MaXimum 
200.0 8' 
152.4 6" 
90.0 3.5" 
76.2 3" 
63.0 2.5" 
50.0 2" 
37.5 1.5" 
25.0 1" 
19.0 3/4" 

12.5 1/2" 
9.5 3/8" 

4.75 #4 0.00 100.0 
2.00 #10 0.11 98.9 
0.85 #20 0.92 91.2 

0.425 #40 1.67 84.0 
0.250 #60 2.49 76.1 
0.150 #100 4.90 53.0 
0.075 #200 6.96 33.3 

Total Dry WI. 10.43 g. 

Project: Normandeau Associates. Inc. Project No.: 06801L I Date: 12/8/06 

Location: Bedford, NH Specification: None provided ILab No: L742-06 

Source: Assabet River Sampled from: Test pit; sample 52A 

tJDII 77 Sundial Avenue Remarks: Wn=71.3% 

Manchester, NH 03103 

(603) 647·9700 fax: (603) 647-4432 Tested By: Dan Savage Date: 12/16/06 
EASTERN, ..... 

Reviewed By: ~ Date: .1-z.//giOh www.jgieastern.com 

ASTM CI36GSPI. Rev. 4 



JGI EASTERN, Inc. 

ASTM D 422 Hydrometer Analysis 

Project Name Normandeau Assoc., Inc. Lab Technician D. Savage 

Project # 06801L Date: 12114/06 

Lab# L742-06 Soil Description Dark brown 

LABORATORY TEST DATA 

Wet Sample Wt.: 74.33 Gms. H:lgroscol2ic Moisture 

Dry Sample Wt. : 21.32 Gms Wet Wt. + Tare: 43.59 

Dry Wt. + Tare: 17.66 

Begin Soak: 12/13/200612:00 Tare# __ Wt. : 7.23 

End Soak: 12/14/20067:45 

Total Soak Time: 19.7 Hrs. Moisture Content (%): 248.61 

Gs 2.65 Hydrometer Type: ASTM 151-H 

Dry Weight of Soil, Ws 21.32 Temperature of test, T 20 (oC) 

Meniscus Correction, Fm 0.5 Zero correction, Fz 3 

Temperature correction, FT 0.15 152-H Hydrometer Correction .: 1 

Actual Elapsed Acual Percent Finer, From Table 2, From Particle 

Time Time, Hydrometer Split Sample Use R to determine L Table 3 Diameter 

00:00 (min) Reading R Rep 100 Ret L (cm) AorK D (mm) 

0 _ .. _-- --.. _- ---_ .. -- -- -- --
1 7 4.15 19.47 7.5 15.1 0.0137 0.0530 

2 6 3.15 14.77 6 .5 15.25 0.0137 0.0377 

4 5.5 2.65 12.43 6 15.3 0.0137 0.0267 

8 5.5 2.65 12.43 6 15.3 0.0137 0.0189 

15 5 2.15 10.08 5.5 15.4 0.0137 0.0138 

30 5 2.15 10.08 5.5 15.4 0.0137 0.0098 

60 4.5 1.65 7.74 5 15.5 0.0137 0.0069 

120 4.5 1.65 7.74 5 15.5 0.0137 0.0049 

240 4 1.15 5.39 4.5 15.55 0.0137 0.0035 

480 3.5 0.65 3.05 4 15.6 0.0137 0.0025 

1440 -- -- -- - - - -
2880 -- -- .- -- - - --

Reviewed By: *- Date: r;:;!!qY&r; 

I NVLAP # 100315-0 I 



GRAIN SIZE DISTRIBUTION TEST REPORT 
ASTM 0-422 

' ..... -'" 
~i' 

1000.000 100.000 10.000 1.000 0.100 0.010 0.001 

GRAIN SIZE - mm 

% Cobbles j % Gravel Crs Mad Fine I % Fines 

Classification: 

1.6 22.4 
0.0 I 0.0 % Sand 

Dark brown medium to fine SAND, some SILT, trace Clay 
Sieve Size 

(mm., 

50.800 
38100 

25.400 

19.050 
12.700 
9.525 
4.750 
2.000 
0.850 

0.425 
0.300 
0.250 
0.150 
0.075 
0.053 
0.Q38 

0.027 
0.019 
0.014 
0.010 
0.007 
0.005 
0.003 
0002 
0001 

Sieve Size 

(iRlno.) 

2" 
1.5" 

1" 

314" 
112" 
318" 
#4 
#10 
#20 

#40 
#50 
#60 

#100 
#200 

Cumulative 

WL Retnd 

0.00 
0.11 
0.92 

1.67 

2.49 
4.90 
6,96 

Tolal Dry WI. 10.43 9 

% Passing 
(Tol Semple) 

100.0 
9B.9 
912 

84.0 

76.1 
53.0 
33,3 
19.3 
14.6 
12.3 
12.3 
10.0 
10.0 
7.7 
7.7 
53 
30 

76.0 
66.7 

Project: Normandeau Assoc., Inc. Project No.: 06801L 

I Silt 

I 30.3 

Specification 

Minimum Maximum 

I Date: 

Location: Bedford, NH Specification: None provided ILab No: 

Source: Assabet River 

DI 
EASTERN, r"~ 

ASTM 0422 - Rev .3 

77 Sundial Avenue 
Manchester, NH 03103 

(603) 647·9700 fax: (6031647·4432 

www.jgieastern.com 

Sampled from Test pit; sample 52A 
Remarks: 

Tested By: Dan Savage Date: 

Reviewed By: ~ Date: 

Clay 

3.0 

12/14/06 

L742-06 

12f16f2006 

I-W'flll~ 



Assabet River - Technical Memorandum 

Grain Size Histograms 

ASSABET RIVER TECHNICAL MEMORANDUM 
2/16/2007 

Normandeau Associates, Inc. 
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Assabet River - Technical Memorandum 

Envirosystems, Inc. 

Phosphorus Sediment Flux 

ASSABET RIVER TECHNICAL MEMORANDUM 
2/16/2007 

Normandeau Associates, Inc. 



ESt 

Mark Hutchins 
Normandeau Associates, Inc 
25 Nashua Road 
Bedford, NH 03110 

Dear Mr. Hutchins; 

January 23, 2007 

EnviroSystems, Inc. 
P.O. Box 778 
Hampton, NH 03843-0778 
603-926-3345 

Enclosed, please find our report presenting results of the phosphorus flux evaluation conducted 
on sediment samples collected as part of the Assabet River project. 

The river water sample that was submitted for use in this project had a higher than anticipated level 
of orthophosphate phosphorus. 

Please do not hesitate to call me should you have any questions or comments on the report. 

Sincerely, 

Russell D. Foster 
Technical Director 

Enclosure 

Report Number 15297 Nutrient Flux Evaluation 
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ASSABET RIVER SEDIMENT PHOSPHORUS FLUX STUDY 

1.0 INTRODUCTION 

Assabet River, Massachusetts 
December 2006 

This report presents data generated to determine the partitioning of total and orthophosphate 
phosphorus between water and sediment samples collected from the Assabet River by 
Normandeau Associates. 

2.0 METHODS 

Desorption studies were conducted following guidelines provided in ASTM's Standard Test Method 
for Determining a Sorption Constant (Koc) for an Organic Chemical in Soil and Sediments, E-1195-
01 (ASTM 2002) with modifications from U.S. Geological Survey studies, EnviroSystems protocols, 
adapted to meet project-specific objectives. 

2.1 Sample Receipt and Storage 

Thirty three pairs of sediment core samples were collected in polyethylene capped polyacrylate 
cylinders 72.5 mm in diameter and 100 mm long. Twelve five-gallon polyethylene containers of river 
water were also collected. Sediment and water samples were cooled to 4°C and transported to 
EnviroSystems' Hampton, NH laboratory. Sediment core samples were received saturated to 
holding capacity with overlying river water. 

Samples were received under chain of custody and under refrigeration . 

2.2 Sample Handling and Study Design 

The river water samples were filtered to remove algae through a pre-cleaned 20 um cartridge filter 
and composited into a pre-cleaned sixty gallon polyethylene laboratory container. The composited 
river water was refrigerated in the dark until used. Prior to use, the overlying river water used to fill 
the columns was treated to modify dissolved oxygen regimes. A portion of river water was aerated 
to saturation. A separate portion of river water was de-aerated with laboratory nitrogen to a 
dissolved oxygen concentration of less than 1 mg/L (0.5 mg/L actual measured concentration). 

Volume of the sediment in the cores were approximately 410 mL. At the laboratory, one cap was 
removed from each core and replaced with a collar to allow attachment a 72.5 mm diameter 
polyacrylate cylinder 500 mm long. The column was filled with 2000 mL of filtered river water and 
sealed. One core from each pair of samples filled with river water having saturated dissolved 
oxygen levels with the second core from the sample pair was filled with de-aerated water. 
Laboratory techniques were applied so as to minimize disturbing the sediment surface during filling. 

The desorption chambers were covered with a polyethylene cap though which passed a 0.5 mm 
Ld. tygon capillary tubing supplying either laboratory air or nitrogen at a rate of about 20 mL per 
minute. Gas flow was delivered 100 mm below the surface to provide gentle fluid mixing without 
sediment disturbance. Caps were fitted with separate 1 mm sampling ports. Chambers were 
incubated at 23+/-2 C in the dark (less than 0.01 lumen). 

Assabet River Sediment Phosphorus Flux Study 
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Sampling periods were established after hours 2, 4, 8, 24 and days 2, 3, 5, 10, 15, 20 and 25. At 
the specified sampling periods, 10 mL aliquots were taken for analysis and the liquid level 
readjusted to 2000 mL with river water which had been stored at 4°C in the dark. 

2.3 Sample Analysis 

Water samples were prepared and analyzed. for orthophosphate phosphorus following ESI SOP 
1329 "Determination of orthophosphate Phosphorus by Manual Spectrophotometry" and for total 
phosphorus by ESI SOP 1350 "Determination of Total Phosphorus by Automated Flow Injection 
Spectrophotometry". Guidance for the methods was taken from EPA Method 365.2, Standard 
Methods for the Examination of Water and Wastewater, 20th Ed. Method 4500-P, and Lachat 
Method 10-115-01-1-E. 

Both methods are based on reactions that are specific for the orthophosphate ion. Ammonium 
molybdate and antimony potassium tartrate react in an acid medium with dilute solutions of 
phosphorus to form an antimony-phospho-molybdate complex. This complex is reduced to an 
intensely blue-colored complex by ascorbic acid. The color, measured spectrophotometric 
absorbance at 880 nm, is proportional to the phosphorus concentration. Only orthophosphate forms 
the blue color in this reaction. 

Polyphosphates and most organic phosphorus compounds are converted to the orthophosphate 
form by sulfuric acid hydrolysis. Organic phosphorus compounds may be converted to the 
orthophosphate form by persulfate digestion. Analysis of the acid-persulfate digested samples 
includes orthophosphate response and is reported as total phosphorus. 

The methods are appropriate in the 10 to 400 I-Ig P/L range with best precision in the 10 to 100 1-19/L 
range. Range may be extended by dilution. The method detection limit is 5 1-19/L or for 
orthophosphate phosphorus and 10 I-Ig/L or less for total phosphorus. 

Samples for orthophosphate were analyzed immediately or within 24 hours using the manual 
colorimetric method. Samples for total phosphorus were digested with sulfuric acid and persulfate 
and analyzed by automated flow-injection colorimetry within seven days. 

Silica forms a pale blue complex which also absorbs at 880 nm. A silica concentration of 50 mg 
Si02/L is required to produce a 0.008 mg P/L positive error in orthophosphorous. This interference 
is generally insignificant. High concentrations of ferric iron or arsenate ion can cause error due to 
competition with the complex for ascorbic acid. Such concentrations are highly unlikely in lake and 
natural river water. 

3.0 Results 

Table 1 provides a summary of sample collection and receipt information. Copies of data and 
laboratory quality assurance reports are provided in the data appendix. 

4.0 Literature Cited 

ASTM. 2002. Standard Test Method for Determining a Sorption Constant (Koc) for an Organic 
Chemical in Soil and Sediments. E-1195-01 . Volume 11.05 

APHA. 1998. Standard Methods for the Examination of Water and Wastewater. 
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TABLE 1. Summary of Sample Collection Information. Iceboat River Sediment 
Phosphorus Flux Study. Normandeau Associates, Inc. December 2006. 

Sample Collection Sample Receipt 

Field ID ESI Lab Code Date Time Date Time 

PM1-A 15296-001 11/28/06 1340 12/15/06 1215 
PM1-B 15296-002 11/28/06 1345 12/15/06 1215 
PM2-A 15296-003 11/28/06 1415 12/15/06 1215 
PM2-B 15296-004 11/28/06 1420 12/15/06 1215 
PM3-A 15296-005 11/28/06 1450 12/15/06 1215 
PM3-B 15296-006 11/28/06 1455 12/15/06 1215 
S7-A 15296-007 11/29/06 0940 12/15/06 1215 
S7-B 15296-008 11/29/06 0950 12/15/06 1215 
BS1-A 15296-009 11/29/06 1200 12/15/06 1215 
BS1-B 15296-010 11/29/06 1210 12/15/06 1215 
BS2-A 15296-011 11/29/06 1230 12/15/06 1215 
BS2-B 15296-012 11/29/06 1240 12/15/06 1215 
BS3-A 15296-013 11/29/06 1250 12/15/06 1215 
BS3-B 15296-014 11/29/06 1300 12/15/06 1215 
GL1-A 15296-015 11/29/06 1600 12/15/06 1215 
GL 1-B 15296-016 11/29/06 1610 12/15/06 1215 
GL2-A 15296-017 11/29/06 1620 12/15/06 1215 
GL2-B 15296-018 11/29/06 1630 12/15/06 1215 
GL3-A 15296-019 11/29/06 1700 12/15/06 1215 
GL3-B 15296-020 11/29/06 1710 12/15/06 1215 
R85H1-A 15296-021 11/30106 0835 12/15/06 1215 
R85H1-B 15296-022 11/30106 0845 12/15/06 1215 
R85H2-A 15296-023 11/30106 0910 12/15/06 1215 
R85H2-B 15296-024 11/30106 0920 12/15/06 1215 
R85H3-A 15296-025 11/30106 0940 12/15/06 1215 
R85H3-B . 15296-026 11/30106 0950 12/15/06 1215 
S4-A 15296-027 11/30106 1420 12/15/06 1215 
S4-B 15296-028 11/30106 1430 12/15/06 1215 
AS1-A 15296-029 12/01/06 0835 12/15/06 1215 
AS1-B 15296-030 12/01/06 0845 12/15/06 1215 
AS2-A 15296-031 12/01/06 0855 12/15/06 1215 
AS2-B 15296-032 12/01/06 0905 12/15/06 1215 
AS3-A 15296-033 12/01/06 0945 12/15/06 1215 
AS3-B 15296-034 12/01/06 0955 12/15/06 1215 
AC1-A 15296-035 12/01/06 1030 12/15/06 1215 
AC1-B 15296-036 12/01/06 1040 12/15/06 1215 
AC2-A 15296-037 12/01/06 1100 12/15/06 1215 
AC2-B 15296-038 12/01/06 1110 12/15/06 1215 
AC3-A 15296-039 12/01/06 1130 12/15/06 1215 
AC3-B 15296-040 12/01/06 1140 12/15/06 1215 
A11-A 15296-041 12/01/06 1335 12/15/06 1215 
A11-B 15296-042 12/01/06 1345 12/15/06 1215 
A12-A 15296-043 12/01/06 1445 12/15/06 1215 
A12-B 15296-044 12/01/06 1455 12/15/06 1215 
A13-A 15296-045 12/01/06 1415 12/15/06 1215 
A13-B 15296-046 12/01/06 1425 12/15/06 1215 
S6-A 15296-047 12/04/06 1207 12/15/06 1215 
S6-B 15296-048 12/04/06 1209 12/15/06 1215 
S2-A 15296-049 12/04/06 1431 12/15/06 1215 
S2-B 15296-050 12/04/06 1434 12/15/06 1215 
River Water 15296-051 12/04/06 1630 12/15/06 1215 
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RESULTS AND DATA APPENDIX 

Contents 

Analytical Data Report 

Laboratory QC Report 

Laboratory Receiving Log 

Sample Chain of Custody 

Total Support Pages 

Assabet River Sediment Phosphorus Flux Study 
ESI Study Number 15297 

Number 
of Pages 

56 

69 

3 

5 

133 

Page 
Number 

6 

62 

131 

134 

Page 5 of 138 



Assabet River Sediment Phesphorus Flux Study 

Table 2. Water Column Phosphorus 

FieldlD 
Sampled: 

PM1 
12106/061830 

Core dimensions: 
Water column dimensions: 

djameter7.25 em, length 10.0 cm. Volume 410 mL. Surface area 11.5 square centimeters 
diameter 7.25 em, length 50 cm. Water column volume 2000 mL. 

Temperature: 23 +/-2 C 

Nutrient Flux Data: 

Anaerobic water column 

orthophosphate net flux from 
Exposure phosphorus sediment to waler column 

11me 
(ug/L) (mg/m*m/day) 

daily cummulatlve 
o hours 460 
2 hours 480 417 417 
4 hours 450 -313 -104 
8 hours 440 -52 -104 

24 hours 405 -61 -96 
48 hours 330 -65 -113 
3 days 228 -59 -134 
5 days 220 -3 -83 
10 days 266 8 -34 
15 days 129 ·16 -38 
20 days 148 2 -27 
25 days 183 2 -19 

AnaerobIc ortho-phosphate Flux 

780 --- - -------------------------- -

550 -------------------------------

320 ~--------- -- ------.-------- - -
90 

-140 .~;:lI::~. ::;::; ..... ::::_::.::.::.::.::.=_:::.~.=.=.=.::::.::!!_ If!_ .!'!O.=_=.=_=.8=.=.=_=_=.1_ 

-370 

·600 -I--t--!---+--'if--t--t-__ --+-_-I 
o 5 10 15 20 25 

days 

Page of 

EnvlrcSyslems. Inc. Onll larayette Road Hampton, NH 03843-077a 

Aerobic Yfater column 

orthophosphale net flux from 
phosphorus sediment to water column 

(ug/L) (mg/m*m/day) 
daily cummulative 

460 
550 1878 1878 
420 -626 -417 
400 -261 -313 
390 -87 -122 
267 -120 -168 
220 -64 -139 
154 -26 -106 
132 -15 -57 
112 -18 -40 
124 -0 ·29 
109 -3 -24 

Aerobic ertho·phosphate Flux 

900 

400 ~-- .. -.... . .. -.- .. ---. -.-

• • • 
-1000. ..!":. f'r 

-600~ __ --r-~ __ t__ __ ~t__ __ ~----~ 

o 5 10 15 20 25 
days 

603-926-3345 flllC 603-926·3521 

ESI 
www.llnvlrosyslems.com 
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Assabet River Sediment Phosphorus Flux Study 

Table 2. Water Column Phosphorus 

Field 10 
Sampled: 

PM1 
12/06/061 B30 

Core dimensions: 
Water column dimensions: 

diameter 7.25 cm, length 10.0 em. Volume 410 mL. Surface area 11.5 square cenlimeter.; 
diameter 7.25 cm, length 50 cm. Waler column volume 2000 mL. 

Temperature: 23 +1·2 C 

Nutrient Flux Data: 

Anaerobic water column 

total net flux from 
Exposure phosphorus sediment to water column 

lime 

o hours 
2 hour.; 
4 hours 
8 hours 
24 hours 
48 hours 
3 days 
5 days 
10 days 
15 days 
20 days 
25 days 

EnvlroSystem5, Inc. 

(ug/L) (mg/m*m/day) 
dally cummulative 

460 
380 -1670 ·1670 
420 417 -417 
370 ·261 -470 
350 ·35 -191 
280 -61 -157 
230 ·29 -133 
240 3 -77 
250 2 -37 
150 -12 -36 
160 0.9 -25 
190 2.1 -19 

Anaerobic Tolal Phosphorus Flul( 
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Page 

20 

of 

Hampton, NH 03B43-0nB 

25 

Aerobic water column 

tolal net ffuxfrom 
phosphorus sediment to water column 

(ug/L) (mg/m*mfday) 
daily cummulatlve 

460 
350 -2296 -2296 
340 -417 -1252 
330 -470 -678 
310 -104 ·251 
320 ·26 -122 
190 -52 ·157 
140 -31 -111 
100 -24 -63 
95 -18 042 
99 -4 -31 

100 -4 -25 
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·1 00 tJFf.i·~~-;:- -::::-:=:-~- .===-:=:-===.~ .. ~.===- :":. -~-~ .. ~-~- .~_1 

·600 1'---+----.I---t---.----1- _ -I 

o 5 10 15 20 25 
days 

ESI 
60~-926.3345 fax 603-926-3521 www.envlrOSY5tems.cam 
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Assabat RIver Sediment Phosphorus Flux Study 

Table 2. Water Column Phosphorus 

Field 10 
Sampled: 

PM2 
12106/06 1830 

Core dimensions: 
Water column dimensions: 

diameter 7.25 em, length 10.0 cm. Volume 410 mL. Surface area 11.5 square centimeters 
diameter 7.25 em, length 50 cm. Water column volume 2000 mL. 

Temperature: 23 +/-2 C 

Nutrient Flux Data: 

Anaerobic water column 

orthophosphate net flux from 
Exposure phosphorus sediment 10 water column 

11me 
(ug/L) (mg/m"'m/day) 

dally cummulalive 
o hours 460 
2 hours 500 835 a35 
4 hours 460 -417 0 
a hours 460 0 0 
24 hours 430 -52 -52 
48 hours 390 -35 -61 
3 days 281 -63 -104 
5 days 242 -14 -76 
10 days 162 -14 -52 
15 days 141 -2 -37 
20 days 129 -1 -29 
25 days 126 -0 -23 

Anaerobic ortha-phosphate Flux 

780 - - - ------ - --------- - - -- -- - -- - --

550 ---- - ---- --- --------- - --- - -- ---

320 ~--- - - -- - - -- - -- - - -- -- -
90 --- --- - - ----- ----- - --- - -- - - -- - -

-140 

-370 

-600 +--+-- I--+----tl--+-----+--+--I----I 

a 5 10 15 20 25 
days 

Page of 

EnvlrcSyslems. Inc. One Lafayella Road Hampton, NH 03B43·0nu 

Aerobic water column 

orthophosphate net flux from 
phosphorus sediment to water cotumn 

(uglL) (mg/m*m/day) 
daily cummutative 

460 
590 2713 2713 
470 -313 104 
430 -157 -157 
435 -43 -43 
311 -103 -130 
266 -60 -101 
234 -16 -79 
172 -12 -50 
160 -0 -35 
172 3 -25 
172 3 -20 

Aerobic ortho-phosphate Flux 

900 

400 i~-------------- - - -- -- ---

-100 If r 

-600 ~----1~--~-~-r-~~--~ 

o 5 10 15 
days 

603-9211-3345 fax 603·925-3521 

20 25 
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Assabet River Sediment Phosphorus Flux Study 

Table 2. Water Column Phosphorus 

FIeld 10 
Sampled: 

PM2 
12106/061830 

Cere dimensions: 
Water column dimensions: 

diameter 7.25 em, length 10.0 em. Volume 410 mL. Surface area 11.5 square centimeters 
diameter 7.25 em, length 50 em. Water column volume 2000 mL. 

Temperature: 23 +1-2 C 

Nutrient Flux Data: 

Anaerobic water column Aerobic water column 

total net flux from total net fJuxfrom 
Exposure phosphorus sediment to water column phosphorus sediment to water column 

11me 
(ug/L) (mg/m+m/day) (ug/L) (mglm+mlday) 

daily cummulatlve daily cummulative 
o hours 460 460 
2 hours 390 -1461 -1461 340 -2504 -2504 
4 hours 380 -104 -835 380 -104 -635 
B hours 360 -104 -522 340 -209 ·626 

24 hours 3S0 35 -139 330 -52 -226 
46 hours 270 -96 -165 260 -104 -174 
3 days 250 -12 -122 250 -12 -122 
5 days 260 3 -70 220 -10 -83 

10 days 180 -14 -49 150 -19 -54 
15 days 160 -2 -35 130 -6 -36 
20 days 150 -0.9 -27 140 -2 -26 
25 days 160 0.7 -21 160 1 -21 

Anaerobic Tolal Phosphorus Flux AerobIc Total Phosphorus Flux 

900 
900 

400 ~---- -- - - ------ ---- .-- - --- ---
400 ~- - - --. - --- -- -- -- -- -- -- -----. 

a 

-1 00 tir-~_£Z=:::::;-~-==- :::=-.~.?:::.::=_::='--::-~-~- ==- -:=:-:=:-~-':=- .:=:-::-:=:-oj-

~OO ~~----~----~--~-----+----~ 

-"---1 00 ti/~_ ,,~./~:::::;_;:::;_;:::;_:::_=-_~_=::_=:=_ =:=_ ==_ ~ __ ~_:=_:=:_:=_=:_~_==_ ==_ ==_ == __ :1 

-600 .f'----+----+----<I--+---+-_--l 

a 5 10 15 2.0 25 
o 5 10 15 20 25 days 

days 
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Assabet River Sediment Phosphorus Flux study 

Table 2. Water Column Phosphorus 

Freid ID 
Sampled: 

PM3 
12/06/06 1830 

Core dimensions: 
Water cotumn dimensions: 

diameter 7.25 em, length 10.0 em. Volume 410 mL. Surface area 11 .5 square centimeters 
diameter 7.25 em. length 50 em. Water column volume 2000 mL. 

Temperature: 23 +1-2 C 

Nutrient Flux Data: 

Anaerobic water column 

orthophosphate net flux from 
Exposure phosphorus sediment to water column 

Time 
(ug/L) (mg/m·m/day) 

daily ' cummutative 
o hours 460 
2 hours 520 1252 1252 
4 hours 490 -313 313 
8 hours 450 -209 -52 

24 hours 420 -52 -70 
48 hours 390 -26 -61 
3 days 287 -60 -100 
5days 252 -12 -72 
10 days 156 -17 -53 
15 days 111 -5 -40 
20 days 210 9 -22 
25 days 65 -10 -27 

Anaerobic ortho-phosphate Flux 

760 ----- - ---- - - - - -- - - --- -- ------- -

550 -- - ---- ------ - - --- --- - --- - -----

EnvlroSystams, Inc. 

320 

90 
-140 ~G::::::::=-===:r===i====i===; 

-370 

a 5 10 15 20 25 
days 

Page of 

One Lafayette Road HamptDn. NH 03843-0778 

Aerobtc water column 

orthophosphate net flux rrom 
phosphorus sediment to water column 

(ug/L) (mg/m*mfday) 
dally cummutaUve 

460 
550 1878 1878 
510 -104 522 
450 -209 -52 
440 -17 -35 
342 -68 -103 
348 -24 -65 
327 14 -46 
192 -10 -47 
169 2 -34 
249 12 ~18 
190 -1 -19 

AerobIc ortho-phosphal~ Flux 

gOO 

400 

-100 -- - -- -- - -- ---- -- ----- ------

-600 .j--..... _-.... --l--~-__+_-t__t_--__I 

o 5 10 15 
days 

603·928-:3345 rllX 603-928-3521 

20 25 
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Assabet River Sediment Phosphorus Flux Study 

Table 2. Waler Column Phosphorus 

Field ID 
Sampled: 

PM3 
12106/06 1 B30 

Core dimensions: 
Waler column dimensions: 

dlameler7.25 em, length 10.0 cm. Volume 410 mL. Surface area 11.5 square centimeters 
diameter 7.25 cm, length 50 cm. Water column volume 2000 mL. 

Temperature: 23 +/-2 C 

Nutrient Flux Data: 

Anaerobic water column 

total net flux from 
Exposure phosphorus sediment to water column 

llme 
(ugJL) (mg/m*mJday) 

daily cummulallve 
o hours 460 
2 hours 390 -1461 -1461 
4 hours 420 313 -417 
B hours 410 -52 -261 
24 hours 350 -104 -191 
4B hours 290 -52 -148 
3 days 270 -12 -110 
5 days 280 3 -63 
10 days 140 -24 -56 
15 days 200 7 -30 
20 days 200 0.0 -23 
25 days B8 -7.B -26 

Anaerobic Total Phosphorus Flux 

900 

400 ~---~-- -- ------------- --- --- -

-100 Y 
-600 -1----11--<---1----+----1--+--1 

o 5 10 15 20 25 
days 

Page of 

Env\roSyslems, Inl:. One Lafayette Road Hamplon, NH 03843-0ne 

Aerobic water column 

total net flux from 
phosphorus sediment to water column 

(ug/L) (mg/m*m/day) 
daily cummulative 

460 
350 -2296 -2296 
3BO -104 -B35 
340 -417 ·626 
330 -139 -226 
280 -61 -157 
300 6 -93 
300 10 -56 
160 -21 -52 
190 6 -31 
200 0 -23 
2BO 6 -13 

Aerobic Total Phosphorus Flux 

900 

400 ~-------- - -------- - - -------- --

.600 .fI--_-+--_-,I--I-~--+---+-__ __I 

o 5 10 15 20 25 
days 

ESI 
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Assabet River Sediment Phosphorus Flux Study 

Table 2. Water Column Phosphorus 

Field ID 
Sampled: 

S70 
12106/06 1 830 

Core dimensions: 
Water column dimensions: 

diameter 7.25 em, length 10.0 em. Volume 410 mL. Surface area 11 .5 square centimeters 
diameter 7.25 em, length 50 cm. Water column volume 2000 mL. 

Temperature: 23 +1-2 C 

Nutrient Flux Data: 

Anaerobic water column 

orthophosphate net flux from 
Exposure phosphorus sediment to water column 

T1me 
(ug/L) (mg/m"m/day) 

dally cummulative 
o hours 460 
2 hours 430 -626 -626 
4 hours 440 104 -209 
8 hours 440 0 -104 
24 hours 405 ·61 -96 
4B hours 370 -30 -7B 
3 days 267 -60 -112 
5 days 222 -16 -83 
10 days 136 -15 -56 
15 days 112 -3 -40 
20 days BO -3 -33 
25 days 102 2 -25 

Anaerobic ortha-phosphate Flux 

780 -------- - --- --- ------------ - - --

550 - --- --- - - -- - - - ---- - ----- ----- - -

320 ~----- - - ------ - -- -- - - -
90 -- - - -- ------ - -----

-140 --~--- - - -- -- ----- ------ - - - ----

-370 

-600 -I---+--!--+----I'---+--I.--+-- *"---I 

o 5 10 15 20 25 
days 

Page of 

EnviroSys\am~, Inc. One lafayette Road Hamplon, NH 03843-0778 

Aerobic water column 

orthophosphate net flux from 
phosphorus sediment to water column 

(ug/L) (mg/m"m/day) 
daily cummulativB 

460 
530 1461 1461 
450 209 -104 
420 -104 -209 
420 -35 -70 
291 -99 -147 
272 -57 -109 
211 -19 -87 
102 -21 -62 
77 -7 -44 

186 6 -24 
53 -2 -28 

Aerobic ortho-phosphate Flux 

900 

400 ~~---- - --------- -- ------- - ------- ----1 00 b~..".::='::-~-~- :;:- -~;-..,.~-~-;;-====-~--~-:=:-:=:-=:-=:'-~--:=:-:':-=:- =:=:¥-
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Assabet River Sediment Phosphorus Fiux Study 

Table 2. Water Column Phosphorus 

Field 10 
Sampled: 

S70 
12106/06 1 B30 

Core dimensions: 
Water column dimensions: 

diameter 7.25 em, length 10.0 em. Volume 410 mL. Surface area 11.5 square centimeters 
diameter 7.25 em, length 50 cm. Water column volume 2000 mL. 

Temperature: 23 +/-2 C 

Nutrient Flux Data: 

Anaerobic water column 

total net flux from 
Exposure phosphorus sediment to water column 

Time 
(ug/L) (mg/m"m/day) 

dally cummulalive 
o hours 460 
2 hours 360 -20B7 -2087 
4 hours 380 209 -B35 
8 hoUrs 350 -157 -574 

24 hours 320 -52 -243 
4B hours 280 -35 -157 
3 days 270 -6 -110 
5 days 240 -10 -77 

10 days 130 -19 -57 
15 days 110 -2 -41 
20 days B9 -1.8 ·32 
25 days 150 4.2 -22 

Anaerobic Total Phosphorus Awe 

900 

400 

-600 -lL-_+_--1!---+--!i--t--+-_-+-- <--! 

o 5 10 15 20 25 
days 

Page of 

EnviroSyslems. Inc. One Lafayette Road Hamplon. NH D3B43-0nB 

Aerobic water column 

total net flux from 
phosphorus sediment to water column 

(ug/L) (mg/m·m/day) 
daily cummulallve 

460 
320 -2922 -2922 
3BO 209 -B35 
310 -365 -783 
310 -70 -261 
260 -52 -174 
220 -35 -139 
260 -3 -70 
98 -25 -63 

140 1 -37 
160 ·4 -26 
66 -2 -27 

Aerobic Tolal PhosphoT1JS Flux 

900 

400 - -- ---- -- ---- - --- - --------- ---

• 
-1 00 te=::-==:::::;:_~_ -:;:;-~.=.¥- -===-=-- 7:-_===_iE_?_ .===-:=:'-~- -~-=:=-:':-_~_1 
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Assabet River Sediment Phosphorus Flux Study 

Table 2. Waler Column Phosphorus 

Field ID 
Sampled: 

881 
12106/061830 

Core dimensions: 
Water column dimensions: 

diameler7.25 em, length 10.0 em. Volume 410 mL. Surface area 11.5 square centimeters 
diameter 7.25 em, length 50 cm. Water column volume 2000 mL. 

Temperature: 23 +1-2 C 

Nutrient Flux Data: 

Anaerobic water column 

orthophosphate net flux from 
Exposure phosphorus sediment to waler column 

TIme 
(ug/L) (mg/m*m/day) 

daily cummulative 
o hours 460 
2 hours 440 -417 -417 
4 hours 450 104 -104 
8 hours 500 261 209 

24 hours 435 -113 -43 
48 hours 410 -22 -43 
3 days . 350 -35 -64 
5 days 254 -33 -72 
10 days 204 -9 -45 
15 days 162 -5 -35 
20 days 87 -7 -32 
25 days 145 4 -22 

Anaerobic ortho'phosphate Flux 

780 -- -- - -------- --- - - - -- --- - - - - - --

550 
~~~~~ ~~ ~ ~~~~~ ~~ ~ ~~ ~ ~~~~ ~~ ~ 320 

90 ~-------- ---- -- --- ---- - - -
~40 : ~ - - -- --- - -- ------ - ---- - - - --- ---
-370 
-600 .J--+--l--__ --I--t---+- __ -I--+__~ 

o 5 10 15 20 25 
days 

Page of 

EnviroSyslems, Inc. One LarayaUe Road Hampton, NH D3B4J·onu 

Aerobic water column 

orthophosphate net flux from 
phosphorus sediment 10 water column 

(ug/l) (mg/m*m/day) 
daily cummulative 

460 
510 1043 1043 
450 104 -104 
430 -104 -157 
420 -139 -70 
291 -125 -147 
270 -81 -110 
239 -39 -77 
111 -25 -61 
99 -12 -42 
74 -8 -34 
120 2 -24 

Aerobic ortho-phosphate Flux 

900 

400 ~~~------- ----
~ 

-100 ~ 

-600.J---~~~-+-~~----~--~ 

o 5 10 15 
days 
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Assabel River Sediment Phosphorus Flux Study 

Table 2. Water Column Phosphorus 

Field ID 
Sampled: 

BS1 
. 12106/06 1830 

Core dimensions: 
Water column dimensIons: 

diameter 7.25 em, length 10.0 em. Volume 410 mL. Surface area 11 .5 square centimeters 
diameter 7.25 em, length 50 em. Water column volume 2000 mL. 

Temperature: 23 +1·2 C 

Nutrient Flux Data: 

Anaerobic water column Aerobic water column 

total nat flux from total net flux from 
Exposure phosphorus sediment 10 water column phosphorus sediment to water column 

Time 
(ug/L) (mg/m*m/day) (ug/L) (mg/m*m/day) 

dally cum mula live dally cummulaUve 
o hours 460 460 
2 houl5 360 -20B7 -20B7 340 ·2504 -2504 
4 hours 360 0 -1043 360 0 ·1043 
B hours 370 52 -470 320 -209 -730 
24 hours 380 17 -139 300 -122 -278 
48 hours 300 -70 -139 260 -104 -174 
3 days 310 6 -87 230 -41 -133 
5 days 260 -17 -70 200 -38 -90 

10 days 190 -12 -47 96 -29 -63 
15 days 160 -3 -35 72 -14 -45 
20 days 140 -1.7 -28 54 -9 -35 
25 days 180 2.B -19 120 ·1 -24 

Anaerobic Total Phosphorus Flux Aerobic Talill Phosphorus Flux 

900 
900 

400 ~------.----- ... ------ 4QO .~- .. -----------.- . -.-

-1 00 ri~~'1!<'~·::;-~-~-~·=;-::::-~·'::=-::::-::::-:::::-:::::- -~-:=:-:=:-:==-::::-~.~.':'-':'-':'-,:,_1. 
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Assabet River Sediment Phosphorus Flux Study 

Table 2. Water Column Phosphorus 

Field 10 
Sampled: 

BS2 
12106/06 1830 

Core dimensions: 
Water column dimensions: 

diameter 7.25 em, length 10.0 em. Volume 410 mL Surface area 11.5 square centimeters 
diameter 7.25 em, length 50 cm. Water column volume 2000 ml. 

Temperature: 23 +/-2 C 

Nutrient Flux Data: 

Anaerobic water column 

orthophosphate net flux from 
Exposure phosphorus sediment to water column 

lime 
(ug/L) (mg/m"m/day) 

daily cummulative 
o hours 460 
2 hours 470 209 209 
4 hours 470 0 104 
8 hours 530 313 365 

24 hours 440 -157 -35 
48 hours 415 -22 -39 
3 days 304 -64 -90 
5 days 266 -13 -67 
10 days 223 -7 -41 
15 days 222 -0 -28 
20 days 139 -7 -2B 
25 days 237 7 -16 

Anaerobic ortho-phosphale Aux 

780 - ---- --- --------- ------ --------

-140 V- ."'.: • - - - - - - - - - - - - - - - - - - • - - - - - - -

-370 

-600 -1---+--1--+---+--+--1---+--1--0--1 

o 5 10 15 20 25 
days 

Page of 

EnvlroSyslems, Jnc. One Lafayel1e Road Hampton, NH D3843·0nB 

Aerobic watar column 

orthophosphate net flux from 
phosphorus sediment to water column 

(ug/L) (mg/m"m/day) 
dally cummulative 

460 . 
550 1878 1878 
490 209 313 
460 -52 0 
440 -157 -35 
331 -95 -112 
296 -59 -95 
148 -54 -109 
153 -20 -53 
156 -8 -35 
115 -9 -3~ 

177 3 -20 

AerobIc ertha-phosphate Flux 

900 

400 f~---·--- ---- - ·-- - - - -------

-600 +--+--+----+---+---+-----lc----l 

o 5 10 15 
days 
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Assabet River Sediment Phosphorus Flux Study 

Table 2. Water Column Phosphorus 

Field 10 
Sampled: 

BS2 
12106/06 1830 

Core dimensions: 
Waler column dimensions: 

diameter 7.25 cm,length 10.0 em. Volume 410 mL. Surface area 11 .5 square centlmelers 
diameter 7.25 cm, length 50 cm. Water column volume 2000 mL. 

Temperature: 23 +/-2 C 

Nutrient Flux Data: 

Anaerobic water column 

lotal net flux from 
Exposure phosphorus sedlmenllo water column 

TIme 
(ugJL) (mg/m*m/day) 

daily cummulatlve 
o hours 460 
2 hours 390 -1461 -1461 
4 hours 420 313 -417 
8 hours 360 -313 -522 
24 hours 370 17 -157 
48 hours 310 -52 -130 
3 days 290 -12 -99 
5 days 300 3 -56 
10 days 210 -16 -43 
15 days 150 -7 -36 
20 days 1BO 2.6 -24 
25 days 220 2.8 -17 

AnaerobIc Total Phosphorus FII.lX 

900 

400 ~-------- ----------- - - - ----- -

-100 r------------- --- -- --------

-600 -l-->--II---t--t---~--+-_-o--__! 

o 5 10 15 20 25 
days 

Page of 

EnvlroSystems, Inc. Onlllafayette Road Hamplon, NH 03B4~nB 

Aerobic water column 

total net flux from 
phosphorus sediment to water column 

(ug/L) (mg/m·mfday) 
daily cummulative 

460 
330 -2713 -2713 
560 1774 1043 
370 -261 -470 
330 -52 -226 
300 -61 -139 
260 -29 -116 
162 -45 -104 
130 -30 -Of 
82 -15 -44 

110 -3 -30 
150 -2 -22 

Aerobic Tolal Phosphorus Flux 

900 

400 

~=------
-100 ~---- -- ----- ---- - ----- - --- -
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o 5 10 15 
days 
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Assabet River SedIment Phosphorus Flux Study 

Table 2. Water Column Phosphorus 

Reid ID 
Sampled: 

BS3 
12106/06 1 B3D 

Core dimensions: 
Waler column dimensions: 

diameter 7.25 em, length 10.0 em. Volume 410 mL Surface area 11.5 square centimeters 
diameter 7.25 em, length 50 cm. Water column volume 2000 mL. 

Temperature: 23 +1-2C 

Nutrient Flux Data: 

Anaerobic water column 

orthophosphate net flux from 
Exposure phosphorus sediment to water column 

lime 
(ug/L) (mg/m*m/day) 

dally cummulalive 
a hours 460 
2 hours 430 -626 -826 
4 hours 430 0 -313 
8 heurs 430 0 -157 
24 hours 405 -43 -96 
48 hours 355 -43 -91 
3 days 239 -67 -128 
5 days 202 -13 -90 
10 days 115 -15 -60 
15 days 114 -0 -40 
20 days 240 11 -19 
25 days 108 -9 -24 

Anaerobic ertha-phosphate Flux 

780 -------------------------------

550 -------------------------------

320 ~------------- --~-----
------------ ----- -------~ 90 

-140 ~~---------------------------
-370 

~OO~-+--r-~~~--~--~--+--~~ 

o 5 10 15 20 25 
days 

Page of 

EnvlroSyslems, Inc. One Lafayette Read Harnp\cn, NH 03B43·077B 

AerobIc water column 

orthophosphate net flux from 
phosphorus sediment to water column 

(ug/L) (mg/m*m/day) 
dally cummulative 

460 
550 1878 1878 
480 522 209 
440 52 -104 
440 17 -35 
261 -125 -173 
210 -B4 -145 
132 -37 -114 
74 -22 -67 
63 -6 -46 
162 4 -26 
74 -12 -27 

AerobIc ortho-phosphate Flux 

900 

400 ~~-------- --- ------~--- - --, 
-100 ~--rz 

-800~_+--+-____ ·~~ __ r-__ --r_--~ 

o 5 10 15 
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Assabet River Sediment Phosphorus Flux Study 

Table 2. Water Column Phosphorus 

Field ID 
Sampled: 

BS3 
12106/061830 

Core dimensions: 
Water column dimensions: 

dlameler7.25 em, length 10.0 em. Volume 410 mL Surface area 11 .5 square centimeters 
diameter 7.25 em, length 50 cm. Water column volume 2000 mL. 

Temperature: 23 +/-2 C 

Nutrient Flux Data: 

Anaerobic water column 

total net nux from 
Exposure phosphorus sediment to water column 

TIme 
(ug/l) (mg/m*m/day) 

dally eummulative 
o hours 460 
2 hours 360 -2087 -2087 
4 hours 380 209 -B35 
B hoUrs 340 -209 -626 

24 hours 320 -35 -243 
48 hours 270 -43 -165 
3 days 230 -23 -133 
5 days 240 3 -77 
10 days 150 -16 -54 
15 days 220 8 -28 
20 days 230 0.9 -20 
25 days 120 -7.7 -24 

Anaerobic Tolal Phosphorus Flux 

900 

400 ~-------------- -- ----- - ------

'-1 00 t1r~~;::-::::;:;~-~-~-=:=:-.===-=:=--~-':'- -~-~-~--:-:-~- :':_::1'-

-600 .f.'----I--_+_--1-_-+-..---!--_-I 
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EnvllllSyslems, Inc. One LafayeltB Read Hamplen, NH D3B4~n8 

Aerobic water column 

total net nux from 
phosphorus sediment to water column 

(ug/l) (mg/m*m/day) 
daily cummulatlve 

460 
350 -2296 -2296 
3BO 209 -835 
320 -313 -730 
290 -87 -296 
230 -78 -200 
180 -52 -162 
132 -34 -114 
66 -30 -69 

130 -2 -38 
140 -7 -28 
66 -11 -27 

AerobIc Total Phosphorus Flux 

900 
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Assabet River Sediment Phosphorus Flux Study 

Tabla 2. Water Column Phosphorus 

Field 10 
Sampled:. 

Gl1 
12106/061830 

Core dimensions: 
Water column dimensions: 

diameter 7.25 cm, length 10.0 cm. Volume 410 mL Surface area 11.5 square centimeters 
dIameter 7.25 em, length 50 cm. Water column volume 2000 mL. 

Temperature: 23 +1-2 C 

Nutrient Flux Data: 

Anaerobic water column 

orthophosphate net nux from 
Exposure phosphorus sedIment to water column 

lime 
(ug/l) (mg/m*mlday) 

daily cummulative 
o hours 460 
2 hours 320 -2922 -2922 
4 hours 330 104 -1357 
8 hours 330 0 -ti78 
24 hours 340 17 -209 
48 hours 315 -22 -126 
3 days 198 -68 -152 
5 days 162 -13 -104 
10 days 163 0 -52 
15 days 142 -2 -37 
20 days 121 -2 -29 
25 days 162 3 -21 

AnaerobIc orthD-phosphate Flux 

780 -------------------------------

550 -------- ----- - ------------ -----

320 ~----- ---------------- --- ---
90 

-140 t. r:-::::----:s ....... ~-~-~-=:--:.=:-~-~-:=:--~-=:=-~--~-~-~-_~_~_r:=_ -~-~-~-j-
-370 ·r------------------------------
-600 

o 5 10 15 20 25 
days 

Page of 

EnvlroSystems, Inc. One lafayette Road Hamplon, NH 03643-0778 

AerobIc water column 

orthophosphate net flux from 
phosphorus sedIment to water column 

(ug/l) (mg/m*m/day) 
daily cummuJalive 

460 
550 1878 1878 
470 1565 104 
430 522 -157 
460 226 0 
319 -18 -123 
287 -16 -100 
208 3 -BB 
190 5 -47 
153 -1 -36 
72 -6 -34 
180 4 -19 

AerobIc ortho'phosphate Flux 

900 

400 -----~ 1 00 II~:::::;:::;;--~-=--~--:=:-~-=:--:=:-!'-:=:--===-:=:=-~--~-~-~--~-=j 

-600 +---1-----+--+-_1_-_--+-__ ---1 

o 5 10 15 
days 

603-G2B-3345 fax 603-926-3521 
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Assabet River Sediment Phosphorus Flux Study 

Table 2. Water Column Phosphorus 

Field 10 
Sampled: 

GL1 
12/06/06 1830 

Core dimensions: 
Water column dimensions: 

diameter 7.25 em, length 10.0 em. Volume 410 mL. Surface area 11.5 square centimeters 
diameter 7.25 em, length 50 em. Water column volume 2000 mL. 

Temperature: 23 +1-2 C 

Nutrient Flux Dala: 

AnaerobIc water column Aerobic water column 

lotal net flux from total net flux from 
Exposure phosphorus sedIment to water column phosphorus sediment to water column 

11me 
(ug/L) (mg/m*m/day) (uglL) (mg/m*m/day) 

daily cummulative dally cummulative 
a hours 460 460 
2 hours 370 -1878 -1878 380 -1670 -1670 
4 hours 380 104 ·835 400 313 -626 
8 hours 320 ·313 -730 330 -261 ·678 

24 hours 280 -70 ·313 310 -17 -261 
48 hours 250 -26 -183 290 9 -148 
3 days 200 -29 -151 240 ·6 -128 
5 days 240 14 -77 220 7 -83 

10 days 140 -17 -56 150 -16 -54 
15 days 140 0 -37 57 -10 -47 
20 days 110 -2.6 -30 68 -6 ·34 
25 days 130 1.4 -23 150 3 -22 

AnBerubfl: Tolal Phosphorus Flux Aerobic Total Phosphorus Flux 

900 900 

400 ~-- -~- -------------- -- --- - ---
400 L---- -------------------- --- -- -
~ .... ... .... 

-1 00 It;r~-~~- :::: ...... ;:::--:;:::;--;;:--~-====- -===- -~- ===- -====- -==="- ~T - ====- -===--:=j-

-600 

-100 r- -- ----------------------
-600 +"--.--11----+---1--+---1-----1 

5 10 15 o 20 25 
o 5 10 15 20 25 days 

days 
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Assabet River Sediment Phosphorus Flux Study 

Table 2. Water Column Phosphorus 

Reid 10 
Sampled: 

GL2 
121061061830 

Core dimensions: 
Water column dimensions: 

diameter 7.25 em, length 10.0 em. Volume 410 mL. Surf Bee area 11.5 square centimeters 
diameter 7.25 em, length 50 em. Water column volume 2000 mL 

Temperature: 23 +1-2 C 

Nutrient Flux Data: 

Anaerobic water column 

orthophosphate net flux from 
Exposure phosphorus sediment to water column 

Time 
(ug/L) (mglm*m/day) 

daily cummulative 
o hours 460 
2 hours 390 -1461 -1461 
4 hours 390 0 -730 
B hours 3BO -52 -417 
24 hours 360 -35 -174 
48 hours 375 13 -74 
3 days 260 -67 -116 
5 days 192 -24 -93 
10 days in -3 -49 
15 days 172 -1 -33 
20 days 156 -1 -26 
25 days 175 1 -20 

Anaerobic ortho-phosphate Flux 

780 ------------------------------ -

EnvlroSyslems, Inc. 

550 

~-- --- -------'---- - - -- -- - - --320 

90 

~:~~ f[--:~;::~~_::~::~=~::~ ~::~=~::~::~::::~=~ =~ ~=~=:lI~t=~=~=~ =~ ~=~11=~=~=~ =~ _=_ ~1 
-600 1L--o----i-_---+---t--/---_- I----t-

o 6 10 15 20 25 
days 

Page of 

Dna Lafayette Road Hamplen, NH 03B43-077B 

900 

400 

Aerobic water column 

orthophosphate net flux from 
phosphorus sediment to waler column 

(ug/L) (mg/m*m/day) 
daily cummulalive 

460 
520 1252 1252 
450 626 -104 
410 104 -261 
415 61 -78 
301 -51 -138 
276 -57 -107 
20B -18 -B8 
168 -4 -51 
192 2 -31 
168 -0 -25 
192 3 -19 

Aerobic ortho-phosphate Flux 

~-----------------

~ 

-100 tl~ 

~OO+--T--~------~-----~~~ ____ ~ 
o 5 10 15 20 25 

days 
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AssBbet River Sediment Phosphorus Flux Study 

Table 2. Water Column Phosphorus 

Field 10 
Sampled: 

GL2 
12/06/06 1830 

Cora dimensions: 
Water column dimensions: 

diameter 7.25 cm, length 10.0 em. Volume 410 mL. Surface area 11.5 square centimeters 
dlameler7.25 cm, length 50 em. Water column volume 2000 ml. 

Temperature: 23 +/-2 C 

Nutrient Flux Data: 

Anaerobic water column Aerobic water column 

total net flux from total net flux from 
Exposure phosphorus sediment 10 water column phosphorus sediment to water column 

11me 
(ug/L) (mg/m·m/day) (ugIL) (mg/m·m/day) 

dally cummulaUve dally eummulative 
o hours 460 460 
2 hours 390 -1461 -1461 350 -2296 -2296 
4 hours 420 313 -417 3BO -104 -835 
8 hours 370 -261 -470 310 -574 -783 
24 hours 310 -104 -261 320 -87 -243 
48 hours 290 -17 -148 250 -52 -1B3 
3 days 250 -23 -122 230 -35 -133 
5 days 220 -10 -83 194 -19 -93 

10 days 170 -9 -50 140 -14 -56 
15 days 130 -5 -38 130 -5 -38 
20 days 140 0.9 -28 150 2 -27 
25 days 140 0.0 -22 200 4 -18 

An~elllbic Tolal Phosphorus Flux Aerobic Tolal Phosphorus Flux 

900 
900 

400 ~------ ----- -- -----------
400 ~--- - - - ----------- ------- --

-100 

~ -100 r - - - --- ---- -- -- - - - -- -- ---

-600 
·600 0 5 10 15 20 25 

0 5 10 15 20 25 days 
days 
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Assabet River Sediment Phosphorus Flux Study 

Table 2. Water Column Phosphorus 

Field ID 
Sampled: 

GL3 
12106106 1830 

Core dimensions: 
Water column dimensions: 

diameter 7.25 cm. length 10.0 cm. Volume 410 mL Surface area 11.5 square cenUmeters 
diameter 7.25 cm, length 50 em. Water column volume 2000 mL 

Temperature: 23 +/~2 C 

Nutrient Flux Data: 

Anaerobic water column 

orthophosphate net flux from 
Exposure phosphorus sediment to water column 

11me 
(ug/L) (mg/m·m/day) 

daily cummulaUve 
o hours 460 
2 hours 440 -417 -417 
4 hours 460 209 0 
8 hours 450 ~52 -52 
24 hours 410 -70 -87 
48 hours 415 4 -39 
3 days 272 -83 -109 
5 days 242 -10 -76 
10 days 270 5 -33 
15 days 29B 3 -19 
20 days 175 -11 -25 
25 days 281 7 -12 

Anaerobic ortha·phosphate Flux 

780 -~-----------------------------

EnvlrnSystems. Inc. 

550 -- ---------- --------- -- --------

320 ~---- - - - - - - ---- -.... - - - - - - --:;;:.;:.. 

90 ------------------------~-----
-140 .! _.:>1:"'_ --- - - - - - - --- - -- -- -- --- - ---

-370 ' - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -

~oo~~--~~~~~~--+--+--~~ 

o 5 10 15 20 25 
days 

Page of 

Ona Lafayette Road Hampton. NH OlB43·0nB 

Aerobic water column 

orthophosphate net flux from 
phosp\1orus sediment to water column 

(ug/L) (mgfm·mfday) 
daily cummulaUve 

460 
560 2087 2087 
480 417 209 
430 -157 -157 
435 -26 -43 
307 -90 -133 
280 -78 -104 
225 -16 -82 
159 -14 -52 
133 -16 -38 
201 -8 -23 
124 -4 -23 

Aerobic ortha-phosphate Flux 
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400 r~--- --------------~-----
-- -

-100 Ir~ 
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o 5 10 15 
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Assabet River Sediment Phosphorus Flux Study 

Table 2. Water Column Phosphorus 

Field ID 
Sampled: 

GL3 
121061061830 

Core dimensions: 
Water column dimensions: 

diameter 7.25 em, length 10.0 cm. Volume 410 mL. Surface area 11.5 square centimeters 
diameter 7.25 cm, length 50 cm. Water column volume 2000 mL. 

Temperature: 23 +/-2 C 

Nutrient Flux Data: 

Anaerobic water column 

lotal net flux from 
Exposure phosphorus sediment 10 water column 

TIme 

a hours 
2 hours 
4 hours 
8 hours 

24 hours 
48 hours 
3 days 
5 days 
10 days 
15 days 
20 days 
25 days 

EnviroSyslems, Inc. 

(ug/L) (mglm*m/day) 
dally cummulative 

460 
340 -2504 -2504 
380 417 -835 
340 -209 -626 
330 -17 -226 
300 -26 -139 
260 -23 -116 
260 0 -70 
270 2 -33 
160 -13 -35 
160 0.0 -26 
250 6.3 -15 

Anaerobfc Tolal Phosphorus Flux 

900 

400 ' ~- - - - - - - - - - - - - - - - - - - - - - - - - - - -

---------~ 

-100 T ------------
-600 -P--t----if---o--f-... --+-_-t-- t--l 

a 5 10 

Ono LsfayeHe Road 

15 
days 

Page 

20 25 

of 

Hamplon, NH 03843·0na 

Aerobic water column 

900 

400 

total nelOux from 
phosphorus sedIment 10 water column 

(ug/L) (mglmiomlday) 
daily cummulalive 

460 
320 -2922 -2922 
3BO 417 -B35 
350 -157 -574 
340 0 -209 
270 -52 -185 
220 -46 -139 
220 -14 -83 
120 -24 -59 
190 -9 -31 
170 1 -25 
100 -4 -2.5 

AerobIc Totat Phosphorus Flux 

- - -------- -- ----- - --- ---- - - --- . 
~,--------- ~ -----.....----

-600 _ -..--'I-_-+-_--!--+---i,---t---! 

a 5 10 15 
days 
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Assabel River Sediment Phosphorus Flux Study 

Table 2. Waler Column Phosphorus 

Field ID 
Sampled: 

RB5H1 
12106/06 1830 

Core dimensions: 
Water column dimensIons: 

. diameter 7.25 em, length 10.0 em. Volume 410 mL. Surface area 11.5 square centimeters 
dIameter 7.25 em, length 50 em. Water column volume 2000 mL. 

Temperature: 23 +/-2 C 

Nutrient Flux Dala: 

Anaerobic waler column 

orthophosphate net flux from 
Exposure phosphorus sediment 10 water column 

TIme 
(ug/L) (mg{m·m/day) 

daily cummulatlve 
o hours 460 
2 hours 470 209 209 
4 hours 4BO 104 209 
8 hours 470 -52 52 
24 hours 435 -61 -43 
48 hours 425 -9 -30 
3 days 307 -68 -B9 
5 days 2BO -9 -63 
10 days 1B4 -17 -4B 
15 days 1B1 -0 -32 
20 days 322 12 -12 
25 days 202 -B -1B 

Anaerobic ortha·phosphate Flux 

7BO -- -- ----------------- - ---------

550 ----- - - ---- - --- - ------ ---------

320 

90 --- --- - -- ------ - ------------ - . -

-140 - ---- - - - -------- -- ----- -- -- ----

Aerobic waler column 

orthophosphate nel flux from 
phosphorus sediment 10 water column 

(ugIL) (mglm·m/day) 
dally cummulative 

460 
550 1B78 1878 
480 104 209 
440 -209 -104 
425 -78 -61 
301 -117 -138 
267 -92 -112 
124 -64 -117 
117 -2B -60 
129 -6 -38 
141 -3 -28 
160 -11 -21 

Aerobic ortha-phosphate Flux 

900 

400 

-370 -- - - - - - - - - - - - - - - - - - - -- - - - - - - - - - -600 +--<--+--+-_1_ __ -+--_-1-_-1 

-600 +--+----11--1--1-_--1'-_-+--_-1 o 5 10 15 20 25 
o 5 10 15 20 25 days 

days 
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Assabet River Sediment Phosphorus Flux Study 

Table 2. Water Column Phosphorus 

Field 10 
Sampled: 

R85H1 
12108106 1 B30 

Core dimensions: 
Water column dimensions: 

diameter 7.25 em, length 10.0 em. Volume 410 mL Surface area 11.5 square centimeters 
diameter 7.25 em, length 50 em. Water column volume 2000 mL. 

Temperature: 23 +/-2 C 

Nutrient Flux Data: 

Anaerobic water column Aerobic water column 

total net flux from total net flux from 
Exposure phosphorus sediment to water column phosphorus sediment to water column 

TIme 
(ug/l) (mg/m*m/day) (ug/l) (mg/m*m/day) 

daily eummulalive daily cummulative 
o hours 460 460 
2 hours 350 -2296 -2296 350 -2296 -2296 
4 hours 380 313 -835 400 522 -626 
8 hours 390 52 -365 330 -261 -67B 

24 hours 330 -104 -226 300 -157 -27B 
48 hours 300 -26 -139 270 -52 -165 
3 days 300 0 -93 230 -41 -133 
5 days 300 0 -56 200 -35 -gO 

10 days 180 -21 -49 110 -33 -61 
15 days 320 16 -16 120 -7 -39 
20 days 360 3.5 -9 110 -18 -30 
25 days 200 -11.1 -18 140 -15 -22 

Anaerobic TolBl Phosphorus RUK Aerobic Total Phosphorus Flux 

900 
900 

--- --- --- --- --- --- ---------- --400 
400 r.; - - - - - - - - - - - - - - - - - - - - - - - - - - - --

- ----
~---- - - - ---------------- -- --100 

-100 

-600 .fi---l,....--+--r-~>-_ _<__I__ __ _i 

-600 ~~--~~~--~~--+--+--~~ o 5 10 15 20 25 
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Assabet River Sediment Phosphorus Flux Study 

Table 2. Water Column Phosphorus 

FJeld 10 
Sampled: 

R85H2 
12/06/061830 

Core dimensions: 
Water column dimensions: 

diameter 7.25 em, length 10.0 em. Volume 410 mL Surface area 11.5 square centimeters 
diameter 7.25 em, length 50 cm. Water column volume 2000 mL. 

Temperature: 23 +/-2 C 

Nutrient Flux Data: 

Anaerobic water column 

orthophosphate net flux from 
Exposure phosphorus sediment to water column 

Time 
(ug/L) (mg/m·m/day) 

dally cummulatlve 
o hoUrs 460 
2 hours 450 -209 -209 
4 hours 450 0 -104 
8 hours 550 522 470 

24 hours 415 -235 -78 
48 hours 400 -13 -52 
3 days 307 -54 -89 
5 days 172 -47 -100 
10 days 144 -5 -55 
15 days 109 -4 -41 
20 days 192 7 -23 
25 days 183 -1 -19 

Anaerobic artha-phosphate Flux 

780 - -- ---- - ------- - - - --- ----- - - - --

550 --- ---- -- - ---- - -- --- ---- - ------

320 \~ -------- - - ---- -- - ----- - - -

90 ---- - - - - ------- - - - - - --- --- -

-140 v--- ---- -- -- ------ -- -----------
-370 

~OO ~~--r-~~~---4-----+--+-~ 

o 5 10 15 20 25 
days 

Page of 

EnvlltlSyslems, Inc. One Lafayette Road Hampkm, NH 0384:J-one 

Aerobic water column 

orthophosphate net flux from 
phosphorus sediment to water column 

(ug/L) (mg/m·mlday) 
daily cummulatlve 

460 
550 1878 1878 
490 417 313 
450 0 -52 
440 -191 -35 
319 -83 -123 
292 -63 -97 
201 -37 -90 
142 -5 -55 
117 -3 -40 
154 4 -27 
124 -5 -23 

Aerobic ortha-phosphate Flux 

900 

400 r~-- - - - - - - -- --- - - - - - - - -- -

-100 ~ 

~OO ~----~~ __ ~----_+--~4---~ 
o 5 10 15 

days 
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Assabet River Sediment Phosphorus Flux Study 

Table 2. Water Column Phosphorus 

Field ID 
Sampled: 

R85H2 
12106/061830 

Core dimensions: 
Water column dimensions: 

diameter 7.25 cm, length 10.0 cm. Volume 410 mL. Surface area 11.5 square centimeters 
diameter 7.25 cm, length 50 cm. Water column volume 2000 mL 

Temperature: 23 +1-2 C 

Nutrient Flux Data: 

Anaerobic water column 

total net flux from 
Exposure phosphorus sediment to waler coiumn 

TIme 
(ug/L) (mg/m*m/day) 

daily cummutative 
o hours 460 
2 hours 350 -2296 -2296 
4 hours 3BO 313 -835 
8 hours 360 -104 -522 
24 hours 330 -52 -226 
48 hours 290 -35 -148 
3 days 260 -17 -116 
5 days 220 -14 -83 
10 days 150 -12 -54 
15 days 200 6 -30 
20 days 220 1.7 -21 
25 days 150 -4.9 -22 

AnaerobIc Tolal Phosphorus Flux 

900 

400 ~----- - - - -- ---- -- - - -- - - -

-
-1 00 Jb.r~-=-~::::-=-- :;:;· -;::-~-~:=:-::=-!- .===.:=:. 7--~-~-=:'-~- -~.~-

-600 -I'--+--t--+--t--+--t-_+_-t--+----/ 

o 5 10 15 20 25 
days 
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Aerobic water column 

tolal net flux from 
phosphorus sediment 10 water column 

(ug/L) (mg/m"m/day) 
daily cummutative 

460 
340 -2504 -2504 
340 -104 -1252 
320 -313 -730 
320 -70 -243 
280 -43 -157 
240 -29 -128 
190 -24 -94 
130 -16 -57 
100 -6 -42 
130 -6 -29 
99 -/3 -25 

Aerobic Total Phosphorus Flux 

900 
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--- -.., 
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Assabet River Sediment Phosphorus Flux Study 

Table 2. Waler Column Phosphorus 

Field 10 
Sampled: 

R85H3 
12106/061830 

Core dimensions: 
Water column dimensions: 

diameter 7.25 em, length 10.0 em. Volume 410 mL Surface area 11 .5 square centimeters 
diameter 7.25 cm, length 50 cm. Water column volume 2000 mL 

Temperature: 

Nutrient Flux Dala: 

Exposure 
TIme 

o hours 
2 hours 
4 hours 
8 hours 
24 hours 
48 hours 
3 days 
5 days 
10 days 
15 days 
20 days 
25 days' 

780 

550 

320 

23 +1-2 C 

Anaerobic water column 

orthophosphate net flux from 
phosphorus sediment to water colUmn 

(ug/L) (mg/m·m/day) 
daiJy cummulatlve 

460 
450 -209 -209 
460 104 a 
460 0 0 
420 -70 -70 
410 -9 -43 
292 -68 -97 
261 -11 -69 
172 -15 -50 
93 -9 -43 

. 112 2 -30 
77 -2 -27 

Anaerobic ortho-phosphate Flux 
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90 
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Aerobic water column 

orthophosphate net flux from 
phosphorus sediment to water column 

(ug/L) (mg/m*m/day) 
dally cummulatlve 

460 
530 1461 1461 
410 -417 -522 
370 -470 -470 
380 -139 -139 
281 -121 -156 
211 -115 -144 
133 -55 -114 
114 -26 -60 
118 -6 -40 
123 3 -29 
138 2 -22 

Aerobic ortho-phosphate Flux 

900 
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Assabet River Sediment Phosphorus Flux Siudy 

Table 2. Water Column Phosphorus 

Field 10 
Sampled: 

RB5H3 
12/061061830 

Core dimensions: 
Water column dimensions: 

diameter 7.25 em, length 10.0 em. Viailime 410 mL. SurfaCe area 11.5 square centimeters 
dlameler 7.25 em, length 50 em. Wal,er column volume 2000 ml. 

Temperature: 23 +1-2 C 

Nutrient Flux Dala: 

Anaerobic waler column 

tolal net nux froml 
Exposure phosphorus sediment to water column 

11me 
(ugtL) (mglm·m/daY'l 

daily cumrn ulalive 
o hours 460 
2 hours 360 -2087 -2a~7 
4 hours 380 209 -835 
8 hours 370 -52 -4?D 

24 hours 340 -52 -:209 
48 hour~ 300 -35 -·139 
3 days 290 -6 -9g 
5 days 280 -3 -6:l 

10 days 140 -24 -56 
15 days 110 -3 -41 
20 days 120 0.9 -:30 
25 days BB -2.2 -2fi 

Anaerobic Total Phosphorus Flux 

900 

400 ~------------ ---------- -------

-600 .J1--+--....... -<----...,I------+--+---I----l 

o 5 10 15 20 25 
days 
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EnvlrtlSyslems, Inc. One Lafayette Road Hamplcn, NH D3B4J- 0778 

Aerobic waler column 

lotal net flux from 
phosphorus sediment to waler column 

(ug/L) (mg/m*mlday) 
daily cummulative 

460 
350 -2296 -2296 
540 1B78 835 
370 -52 -470 
310 -104 -261 
250 -78 -183 
180 -70 -162 
136 -54 -113 
130 -26 -57 
120 -2 -39 
96 -1 -32 
110 -1 -24 

Aerobic Total Phosphorus Flux 

900 

400 ~--------------- ---- ----- -----

-100 ~~--------------- ----- --- -
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Assabet River Sediment Phosphorus Flux Study 

Table 2. Water Column Phosphorus 

Field [0 
Sampled: 

54 
12106/06 1830 

Core dimensions: 
Waler column dimensions: 

diameter 7.25 cm, length 10.0 cm. Volume 410 mL. Surface area 11.5 square centimeters 
diameter 7.25 cm, length 50 cm. Water column volume 2000 mL 

Temperature: 23 +/-2 C 

Nutrient Flux Data: 

Anaerobic water column 

orthophosphate net flux from 
Exposure phosphorus sediment to water column 

Time 
(ug/L) (mg/m*m/day) 

daily cummulatlve 
o hours 460 
2 hours 4BO 417 417 
4 hours 4BO 0 209 
B hours 490 52 157 

24 hours 445 -78 -26 
48 hours 420 -22 -35 
3 days 298 -71 -94 
5 days 2B1 -6 -62 
10 days 307 5 -27 
15 days 336 3 -14 
20 days 77 -23 -33 
25 days 3BB 22 -5 

Anaerobic ortho-phosphate Flux 

780 ------------------ -- --- - -------

EnvfroSystems, Inc. 

550 

320 ""=..::-:.;;-,=.- -=-=-=-=-.-----""'-- - -------

90~~~~~~==-=~~F-=-~ 
~4o -------------------- ---- -------
-370 

-600 -I--I--/--+--I--+--I----I----l 

o 5 10 15 20 25 
days 

Page of 

One Lafayette Roed Hampton, NH OaB43-0nB 

Aerobic water column 

orthophosphate net flux from 
phosphorus sediment to water column 

(ugfL) (mgfm*m/day) 
dally cummulative 

460 
570 2296 2296 
4BO 0 209 
430 -261 -157 
440 -87 -35 
319 -110 -123 
278 -B2 -106 
204 -33 -89 
165 -20 -51 
159 -17 -35 
135 -17 -28 
189 8 -19 

AerobIc ortho-phosphate Flux 

900 

400 ~~- - - - --~ - - - --: -- ---

-600 -I--+-- -!-_--+-_--+-__ -+-_--I 

o 5 10 15 
days · 

603-926-3345 faJ( 603-926-3521 

20 25 
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Assabel River Sediment Phosphorus Flux Study 

Table 2. Water Column Phosphorus 

Field ID 
Sampled: 

54:, 
12/06/061830 

Core dimensions: 
Water column dimensions: 

diameter 7.25 cm, length 10.0 em. Volume 410 mL. Surface area 11 .5 square centimeters 
diameter 7.25 cm, length 50 cm. Water column volume 2000 mL 

Temperature: 23 +1-2 C 

Nutrient Flux Data: 

Anaerobic water column 

total net flux from 
Exposure phosphorus sediment to water column 

TIme 
(ug/L) (mg/m*mlday) 

daily cummulative 
o hours 460 
2 hours 370 -1878 -1678 
4 hours 460 939 0 
8 hours 380 -417 -417 

24 hours 350 -52 -191 
48 hours 310 -35 -130 
3 days 280 -17 -104 
5 days 300 7 ~56 

10 days 260 -7 -35 
15 days B7 -20 -43 
20 days 86 0.1 -32 
25 days 330 16.8 ~9 

AnaerobIc Tolal Phosphorus Aux 

900 

400 ~ - - ~ ---- - - -~-- -- - - ----~ -------

-100 

~600 .f--+--t--<----ll----+---+-- +---j 

o 5 10 15 20 25 
days 

Page of 

Enviro5Y5lems, tnc. One lsfaYfltte Road Hamplen, NH 03843·077B 

Aerobic water column 

total net nux from 
phosphorus sedIment to water column 

(ug/L) (mg/m*m/day) 
dally cummulatlve 

460 
330 -2713 -2713 
360 -104 -1043 
320 -730 -730 
340 -70 -209 
290 ~52 -148 
230 -46 -133 
200 -26 -90 
130 ~30 -57 
92 -19 -43 

110 2 -30 
150 4 -22 

AerobIc Total Phosphorus Flux 

900 

400 --- - -- -- ---- -- --- -- -----------

-100 

-600 -f-_ ---"'I--_- --+-_+__-+-_>__-+-_-I 

o 5 10 15 
days 

603-e26-3345 fax 603-926-3521 

20 25 

ESI 
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Assabet River Sediment Phosphorus Flux Study 

Table 2. Water Column Phosphorus 

Field 10 
Sampled: 

AS1 
12106/061830 

Core dimensions: 
Water column dimensions: 

diameter 7.25 cm, length 10.0 cm. Volume 410 mL. Surface area 11.5 square centrmeters 
diameter 7.25 cm, length 50 em. Water column volume 2000 mL. 

Temperature: 23 +/-2C 

Nutrient Flux Dala: 

Anaerobic water column 

orthophosphate net flux from 
Exposure phosphorus sediment to water column 

Time 
(ug/L) (mg/m*m/day) 

dally cummulative 
o hours 460 
2 hours 450 -209 -209 
4 hours 440 -104 -209 
a hours 430 -52 -157 

24 hours 405 -43 -96 
48 hours 390 -13 -61 
3 days 269 -70 -111 
5 days 214 -19 -B6 
10 days 172 -7 -50 
15 days 142 -3 -37 
20 days 382 21 -7 
25 days 123 -18 --23 

Anaerobic ortho-phosphate Flux 

780 -- ----------- --- --- ------------

550 -------------------------------

EnviroSyslems. Inc. 

320 

90 --------------------- - --------

-140 ---------------------------

-370 ------------------- --- ---------

-600~-~--r_~~~~~--~_+--+-~ 

o 5 10 15 20 25 
days 

Page of 

One LarayBttB Read Hampton, NH OJB43-ona 

Aerobic water column 

orthophosphate net nux from 
phosphorus sediment to water column 

(ug/L) (mg/m*mlday) 
dally cummulative 

460 
440 -417 -417 
360 -939 -1043 
330 -574 -678 
340 -157 -209 
240 -143 -191 
180 -122 -162 
107 -56 -123 
84 -23 -65 

254 10 -24 
175 3 -25 
109 -19 -24 

Aerobic erthe-phosphate Flux 

900 

400 ~~--------- --~-------- --~ 

-100 

-600 -Flr'-....... -i--+---t-......... --ii---+---+--lc----l 

o 5 10 15 20 25 
days 

ESI 
603-926-3345 rex 603-926-3521 VNm.envlrosyslems.com 
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Assabet River Sediment Phosphorus Flux Study 

Table 2. Water Column Phosphorus 

Field [0 
Sampled: 

AS1 
12106106 1830 

Core dimensions: 
Waler column dimensions: 

diameter 7.25 cm, length 10.0 cm. Volume 410 mL. Surface area 11.5 square centimeters 
diameter 7.25 ern, length 50 cm. Water column volume 2000 mL. 

Temperature: 23 +1-2 C 

Nutrient Flux Data: 

Anaerobic water column Aerobic water column 

total net nux from total net flux from 
Exposure phosphorus sediment to water column phosphorus sediment to water column 

lime 
(ug/L) (mg/m·mfday) (ug/L) (mg/m*m/day) 

daily cummu[a!ive daily cummulatfva 
o hours 460 460 
2 hours 410 -1043 ·1043 300 -3339 -3339 
4 hours 400 -104 -626 360 -522 -1043 
B hours 400 a -313 340 -313 -626 
24 hours 310 -157 -261 260 -243 -348 
48 hours 290 -17 -148 210 -87 -217 
3 days 260 -17 -116 160 -75 -174 
5 days 240 -7 -n 108 -53 -122 
10 days 170 -12 -50 83 -27 -66 
15 days 300 15 -19 130 -5 -38 
20 days 360 5.2 -9 150 -13 -27 
25 days 99 -18.2 -25 93 -19 -26 

AnaerobIc Tolal Phosphorus Flux Aerobic Total Phosphorus Flux 

900 
900 

400 ------------------------------
400 

-1 00 lt2~:::;_;::;_;:;_==_?_ -~-:=:-=:=-===--~-~-':'- ~--:':-~-'::"--:-:-:-::-~-~-
-1 00 b~::::;_:;:_ -;::::-~-~-==:--::-:=::-'="-~--:':----~--~-~--:---::-:-:-:-~-

-600 -r-_-I--t--i~_+____I--_-+_-I 
~oo+-----+--+--+--+--+-----+---~ o 5 10 15 20 25 

o 5 10 15 20 25 days 
days 

Page of ESI 
EnviroSys\ems, Inl:. One Lafayette Roed Hamplen, NH 03B43-077B 6D3-926·3345 fax 603-926-3521 www.envi/llsyst~ms.cam 

Page 35 of 138 



Assabet River Sediment Phosphorus Flux Study 

Table 2. Water Column Phosphorus 

Field 10 
Sampled: 

AS2 
12106/061830 

Core dimensions: 
Water column dimensions: 

diameter 7.25 em, length 10.0 em. Volume 410 mL Surface area 11.5 square centimeters 
diameter 7.25 em, length 50 em. Water column volume 2000 mL 

Temperature: 

Nutrient Flux Data: 

Exposure 
lime 

o hours 
2 hours 
4 hours 
6 hours 

24 hours 
48 hours 
3 days 
5 days 
10 days 
15 days 
20 days 
25 days 

780 

550 

320 

23 +1-2 C 

Anaerobic water column 

orthophosphate net flux from 
phosphorus sediment to water column 

(ug/L) (mg/m"m/day) 
daily cummulatlve 

460 
490 626 626 
510 209 522 
490 -104 157 
455 -61 -9 
450 -4 -9 
310 -81 -87 
290 -7 -59 
492 35 6 
664 20 24 
129 -47 -29 
BB6 53 30 

Anaerobic ortho-phosphate Flux 

90 ~~~~~== ______ ~~ __ ~ 

EnvlroSl'slems, Inc. 

-140 --- -- ------ ----------- ----- - -- -
-370 

~OO~~~--+--r--~~~--~--+~ 

o 5 10 15 20 25 
days 

Page of 

Ona Lafayelle Road Hampton. NH 03B43-0na 

900 

400 

Aerobic water column 

orthophosphate net fiux from 
phosphorus sediment to water column 

(ug/L) (mg/m*m/day) 
dally cummulallve 

460 
560 20B7 20B7 
480 -104 209 
440 -365 -104 
430 -104 -52 
296 -136 -143 
278 -100 -106 
175 -47 -99 
181 -19 -49 
86 -47 -43 
90 -50 -32 

255 9 -14 

Aerobic ortho-phosphate Flux 

~~----- -- ---- ---- ------- --
~----~-- ~ 

-100 V"'"" ~ ---- --------- ---- --

o 5 10 15 
days 

603-926-3345 fax 603-926-3521 

20 25 

ESI 
WWW.Bnvlrusystems.com 
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Assabet River Sediment Phosphorus Flux Study 

Table 2. Water Column Phosphorus 

Field 10 
Sampled: 

AS2 
12106/061830 

Core dimensions: 
Water column dimensions: 

diameler7.25 em, length 10.0 em. Volume 410 mL. Surface area 11.5 square centimeters 
diameter 7.25 em, length 50 em. Water column volume 2000 mL 

Temperatura: 23 +/-2 C 

Nutrient Flux Data: 

Anaerobic water column 

total net flux from 
Exposure phosphorus sediment to water column 

Time 
(ug/L) (mg/m*m/day) 

dally cummuialive 
o hours 460 
2 hours 390 -1461 -1461 
4 hours 440 522 -209 
B hours 390 -261 -365 

24 hours 350 -70 -191 
4B hours 3BO 26 -70 
3 days 310 -41 -B7 
5 days 320 3 -49 
10 days 430 19 -5 
15 days 130 -35 -38 
20 days 110 -1.7 -30 
25 days 850 51.5 27 

Anaerobic Total Phosphorus Flux 

900 

400 

-100 

-600 .f---+---+-__fo-+-_f_-+---<----l 

o 5 10 15 20 25 
days 

Page of 

EnvlroSystems, Inc. One Lafayette Road Hampton, NH 03843-Dna 

Aerobic water column 

total net flux from 
phosphorus sediment to water column 

(ug/L) (mg/m*m/day) 
dally cummulalive 

460 
330 -2713 -2713 
360 -313 -1043 
330 -574 -67B 
320 -122 -243 
260 -78 -174 
230 -87 -133 
194 -40 -93 
150 -30 -54 
70 -42 -45 
74 -5 -34 
210 7 -17 

Aerobic Total Phosphorus Flux 

900 

400 

-100 

-600 
0 5 10 15 20 25 

days 

ESI 
503-926-3345 rax 503-926-3521 WW>N.BnvlrosystBms.com 
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Assabet River Sediment Phosphorus Flux Study 

Table 2. Water Column Phosphorus 

Reid 10 
Sampled: 

ASS 
12/06/06 1830 

Core dimensions: 
Water column dimensions: 

diameter 7.25 em, length 10.0 cm. Volume 410 mL Surface area 11.5 square centimeters 
diameter 7.25 em, length 50 cm. Water column volume 2000 mL. 

Temperature: 23 +/-2 C 

Nutrient Flux Data: 

Anaerobic water column 

orthophosphate net Huxfrom 
Exposure phosphorus sediment to water column 

TIme 
(uglL) (mg/m·m/day) 

dally cummulative 
o hours 460 
2 hours 490 626 626 
4 hours 490 0 313 
8 hours 490 0 157 

24 hours 450 -70 -17 
48 hours 420 -26 -35 
3 days 287 -n -100 
5 days 231 -19 -80 
10 days 225 . -1 -41 
15 days 492 31 4 
20 days 748 22 25 
25 days 255 -34 -14 

Anaerobic artho-phosphate Flux 

780 -------------------------------

EnviroSystems. Inc:. 

550 

320 

SO -- - - ----------- - - ---- ----- --- -
-140 -------------------------------
-370 

-600 +--+--I--+---i---I-- ...--I--+---i 

a 5 10 15 20 25 
days 

Page of 

One LaraYlltte Road Hampton, NH 03843-0778 

Aerobic water column 

orthophosphate net flux (rom 
phosphorus sediment to water column 

(uglL) (mg/m·m/day) 
daily cummulative 

460 
570 2296 2296 
480 -104 209 
430 -313 -157 
425 -113 -61 
310 -122 -130 
284 -79 -102 
230 -20 -80 
144 -15 -55 
138 -10 -37 
230 -23 -20 
112 -44 -24 

Aerobtc ortha-phosphate Flux 

900 

400 .~-------- ------------ - -------
, ----- ...... --. 

-100 f~ 
Ii 

-600 +-_ _ 1-__ ---1-...----+-+---+-___1-1 

o 5 10 15 
days 

603-925·3345 fax 603·926-3521 

20 25 

ESI 
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Assabet River Sediment Phosphorus Flux Study 

Table 2. Water Column Phosphorus 

Field to 
Sampled: 

AS3 
12106/06 1830 

Core dimensions: . 
Water column dimensions: 

diameter 7.25 em, length 10.0 cm. Volume 410 mL. Surface area 11.5 square centimeters 
diameter 7.25 cm, length 50 cm. Water column volume 2000 mL 

Temperature: 23 +1-2 C 

Nutrient Flux Data: 

Anaerobic water column Aerobic water column 

total net flux from total net flux from 
Exposure phosphorus sediment to water column phosphorus sediment 10 water column 

Time 
(ug/L) (mg/m"m/day) (ug/L) (mgfm"mfday) 

dally cummulatlve dally cummulaUve 
o hours 460 460 
2 hours 350 -2296 -2296 330 -2713 -2713 
4 hours 400 522 -626 340 -104 -1252 
8 hours 360 -209 -522 300 -522 -835 
24 hours 340 -35 -209 300 -104 -278 
48 hours 310 -26 -130 450 96 -9 
3 days 260 -29 -116 230 -46 -133 
5 days 240 -7 -77 220 -14 -83 
10 days 260 7 -31 120 -21 -59 
15 days 540 30 9 140 -16 -37 
20 days 660 10.4 17 190 -30 -23 
25 days 210 -31.3 -17 97 -39 -25 

Anaerobic Total PhDsphorus Flux AerobIc Total Phosphorus Flux 

900 900 

400 
400 

-1 DO ~~::::;-===.::::. _:::.~_:"- _:":_:':_=:'-~ .. :':.~.~ .. ~.~-:-- -::-~-=:+-
-100 Jt-E~:;:;:;;:_::;: __ ==:_:==_~ __ ::_:"::'_~. _~_~_~ __ :-:_:":_-:'. _~_:-::-_:-: __ :""_-l 

-SOD .jI--+--f---+--l~_-+--+--I--+--l o 5 10 15 20 25 
o 5 10 15 20 25 days 

days 

Page of ESI 
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Assabet River Sediment Phosphorus Flux Study 

Table 2. Waler Column Phosphorus 

Field 10 
Sampled: 

AC1 
12106/061830 

Core dimensions: 
Water column dimensions: 

diameter 7.25 cm, length 10.0 cm. Volume 410 mL Surface area 11.5 square centimeters 
diametar 7.25 cm, length 50 cm. Water column volume 2000 ml. 

Temperature: 23 +/-2 C 

Nutrient Flux Data: 

Anaerobic weter column 

orthophosphate net nux from 
Exposure phosphorus sediment to water column 

11me 
(ug/L) (mg/m"m/day) 

dally cummulallve 
o hours 460 
2 hours 470 209 209 
4 hours 470 0 104 
B hours 470 0 52 
24 hours 435 -61 -43 
48 hours 425 -9 -30 
3 days 281 -83 -104 
5 days ERR ERR ERR 
10 days 226 ERR -41 
15 days 208 -2 -29 
20 days 267 5 -17 
25 days 222 -3 -17 

Anaerobic ortho-phosphale Flux 

780 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - --

550 - - - - - - -- - ---- --- -- --- ----- -- - --

320 ~-- - ----- --- --- -- - - --- - ----- -

EnvlrnSyalems, Inc. 

90 ~- ----- - - - -------- --- -- - - - -----
-140 ~--- - - - - -- --- - - - -- - - - -- - - --- -

-370 

-600 +--o--I--+--!-->--I--<---I-_ --I 

o 5 10 15 20 25 
days 

Page of 

Ona Lafayette Road Hampton. NH 03843-0176 

Aerobic water column 

orthophosphate net flux from 
phosphorus sediment to water column 

(ug/L) (mg/m*m/day) 
daily cummulative 

460 
5BO 2504 2504 
4BO 104 209 
440 -157 -104 
450 -35 -17 
327 -94 -116 
292 -77 -97 
226 -19 -81 
207 ERR -44 
220 -1 -28 
130 -7 -29 
273 0 -13 

Aerobic ortho-phosphate Flux 

900 

400 [~- ---- -- ---- - ---------- - --
..... .---'" 

-100 v- -,.-- --- - ------- - -------- - - - -

-600 ~----r_----r_ __ --r_--~--__ ~ 
o 5 10 15 

days 

603-926-3345 fill( 603-926-3521 

20 25 

ESI 
www.envlrnsyslems.com 
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Assabet RIver Sediment Phosphorus Flux Study 

Table 2. Water Column Phosphorus 

Field 10 
~ampled : 

AC1 
12106/06 1830 

Core dimensions: 
Water column dimensions: 

diameter 7.25 em, length 10.0 em. Volume 410 mL. Surface Brea 11.5 square centimeters 
diameter 7.25 cm, length 50 cm. Water column volume 2000 mL. 

Temperature: 23 +/-2 C 

Nutrient Flux Data: 

Anaerobic water column 

total net flux from 
Exposure phosphorus sediment to water column 

11me 
(ug/l) (mg/m*m/day) 

daily cummulalive 
o hours 460 
2 hours 390 -1461 -1461 
4 hours 420 313 -417 
8 hours 360 -313 -522 

24 hours 350 -17 -191 
48 hours 320 -25 -122 
3 days 260 -35 -116 
5 days ERR ERR ERR 
10 days 230 ERR -40 
15 days 430 23 -3 
20 days 230 -17.4 -20 
25 days 200 -2.1 -18 

AnaerobIc Tolal Phosphorus Flux 

900 

400 

-100 

-600 ~~~----+-~~~-+---~ 

o 5 10 15 20 25 
days 

Pags of 

EnvlroSystems, Inc. One LaraYlltle Road Hampton, NH 0384;"'0778 

Aerobic water column 

tolal net flux from 
phosphorus sediment to water column 

(ug/L) (mg/m*m/day) 
dally cummulative 

460 
350 ·2296 -2296 
380 -104 -835 
310 -574 -783 
310 -87 -261 
280 ·51 -157 
230 -52 -133 
220 -14 -83 
170 ERR -50 
120 -13 -39 
130 -26 -29 
220 -1 -17 

AerobIc Total Phosphorus Flux 

900 

400 

-100 

-600 -f---+-- -+---+--_._---I--+-- - --0----1 

o 5 10 15 
days 

803-928-3345 rax 603·828-3521 

20 25 

ESI 
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Assabet River Sediment Phosphorus Flux Study 

Table 2. Water Column Phosphorus 

Field ID 
Sampled; 

AC2 
12106/06 1830 

Core dimensions: 
Water column dimensions: 

diameter 7.25 em, length 10.0 cm. Volume 410 mL Surface area 11.5 square centimeters 
diameter 7.25 em, length 50 cm. Waler column volume 2000 mL 

Temperature: 23 +/-2 C 

Nutrient Flux Data: 

Anaerobic water column 

orthophosphate net flux from 
Exposure phosphorus sediment to water column 

lime 
(ug/L) (mg/m·mlday) 

daily cummulaUve 
o hours 460 
2 hours 460 0 0 
4 hours 460 0 0 
6 hours 450 -52 -52 

24 hoUrs 405 -78 -96 
48 hours 365 -17 -65 
3 days 239 -85 -128 
5 days ERR ERR ERR 
10 days 28S ERR -30 
15 days 281 -1 -21 
20 days 367 7 -8 
25 days 402 2 -4 

Anaerobic ortho-phosphate Flux 

780 ------ --------------- ---- ------

550 ---------------------- - --------

320 ~- - - - - - - - -... - :..:--:...=.-.::..:--=1-..=---=--!'::--::-:--:-:-~--=T 
90 ----------------------- ---------

-140 ~----- - - ::- --- - - --- -- - --- ----

-370 ----------- --------------- -----

-600 +----I--+---t--t--t--_-I--+---l 

o 5 10 15 20 25 
days 

Page of 

EnvlroSyslems. Inc. Ona lafayatlB Road Hamplen, NH 03B43-0ne 

Aerobic water column 

orthophosphate net flux from 
phosphorus sediment to water column 

(ug/L) (mg/m·m/day) 
daily cummulatlve 

460 
550 1878 1878 
480 209 209 
410 -261 -261 
410 -70 -87 
304 -68 -136 
254 -76 -119 
211 -10 -87 
164 ERR -48 
207 -9 -29 
211 -6 -22 
201 -12 -18 

Aerobic orthollhosphale Flux 

900 

400 --------------- -- -------------

-100 .. -II "'Z""" 

·600 -1---+--1----+----+--+--+-+--1----+-1 

o 5 10 15 20 25 
days 

ESI 
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Assabet River Sediment Phosphorus Flux Study 

Table 2. Water Column Phosphorus 

Field 10 
Sampled: 

AC2 
12106/061830 

Core dimensions: 
Water column dimensions: 

diameter 7.25 em, length 10.0 em. Volume 410 mL. Surface area 11.5 square centimeters 
diameter 7.25 em, length 50 cm. Water column volume 2000 mL 

Temperature: 23 +1-2 C 

Nutrient Flux Data: 

Anaerobic water column 

total net flux from 
Exposure phosphorus sediment to water column 

Time 
(ug/L) (mg/m·m/dBY) 

daily cummulative 
o hours 460 
2 hours 380 -1670 -1670 
4 hours 360 -209 -1043 
B hours 350 -52 -574 

24 hours 310 -70 -261 
48 hours 300 -9 -139 
3 days 240 -35 -128 
5 days ERR ERR ERR 
10 days 250 ERR -37 
15 days 280 3 -21 
20 days 340 5.2 -10 
25 days 3BO 2.8 -6 

Anaerobic Total PhosphCllUs Flux 

900 

400 k --------: ------------------

-'00 r------ -------- --------- ---
-600~----~~~--~~--+--+--~~ 

a 5 10 15 20 25 
days 

Pege of 

Envll1lSystBms, Inc. One Lafayette Road Hamplcn, NH 03843-0na 

Aerobic water column 

total net flux from 
phosphorus sediment to water column 

(ug/L) (mg/m·m/day) 
daily cummulative 

460 
330 -2713 -2713 
360 -209 -1043 
320 -209 -730 
320 -52 -243 
290 -17 -148 
210 -52 -145 
164 -19 -96 
150 ERR -54 
150 -12 -36 
170 -10 -25 
170 -12 -20 

Aerobic Total Phosphorus Flux 

900 

400 ~- - - - -- --:..- -- -- ----- -- -- - ---

-100 ~ - - - -- - - - - - -- - - - - -- - -- - - - --

-600 
o 5 10 15 

days 

503-926-3345 fax 503-926-3521 

20 25 

ESI 
www.env(rtlSyslBms.com 
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Assabet River Sediment Phosphorus Flux Study 

Table 2. Water Column Phosphorus 

Field ID 
Sampled: 

AC3 
12/061061830 

Core dimensions: 
Water column dimensions: 

diameter 7.25 em, length 10.0 cm. Volume 410 ml. Surface area 11 .5 square centimeters 
diameter 7.25 em, length 50 cm. Water column volume 2000 mL. 

Temperature: 23 +/-2 C 

Nutrient Flux Data: 

Anaerobic water column 

orthophosphate net flux from 
Exposure phosphorus sediment to water column 

TIme 
(ug/L) (mg/m*m/day) 

daily cummulative 
o hours 460 
2 hours 500 835 835 
4 hours 510 104 522 
B hours 520 52 313 

24 hours 445 -130 -26 
48 hours 435 -9 -22 
3 days 273 -94 -108 
5 days ERR ERR ERR 
10 days 19B ERR -46 
15 days 214 2 -29 
20 days 231 1 -20 
25 days 251 1 -15 

Anaerobic ortho-phosphate Flux 

780 --- - --------- - ------- - ----- - - • • 

cnvllllSystema, Inc. 

550 

320 

90 
-140 

-370 

~~~~ ~~ ~~~ ~ ~~~~~~~~~~ ~~~ ~~~~~~ 
~ -- - -- - - - --- . . ---- ------ -- -- -- 
.~- -- -- - -- - - ---- - - ----- - --- - --

~oo+--~--+--+--+--+--+--+--+--+~ 

o 5 10 15 20 25 
days 

Page of 

One Lafayette Road Hampton, NH D3B43-0nB 

Aerobic water column 

orthophosphate net flux from 
phosphorus sediment to water column 

(ug/L) (mg/m*m/day) 
dally cummulative 

460 
610 3130 3130 
500 0 417 
470 -209 52 
470 -B7 17 
334 -97 -110 
308 -74 -86 
234 -14 -79 
199 ERR -45 
190 -1 -31 
202 -1 -22 
211 -1 -17 

Aerablc artho-phosphate Flux 

900 

400 ~~---- - ------------- - -- -- -
~ 

-100 V'" ~--- -~-- -- -- - - - - - - -- ---

-600 -1--+---1--+---+- 0_-+-_-1--.--1 

o 5 10 15 20 25 
days 

ESt 
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Assabet River Sediment Phosphorus Flux study 

Table 2. Water Column Phosphorus 

Field 10 
Sampled: 

AC3 
12106/061830 

Core dimensions: 
Water column dimensions: 

diameler7.25 em, length 10.0 em. Volume 410 mL. Surface area 11.5 square centimeters 
diameter 7.25 em, length 50 cm. Water column volume 2000 mL. 

Temperalure: . 23 +/-2 C 

Nutrient Flux Dala: 

Anaerobic water column 

total net flux from 
Exposure phosphorus sediment to water column 

TIme 
(ug/L) (mgfm*mlday) 

daily cummulatlve 
o hours 460 
2 hours 360 -20B7 -2067 
4 hours 400 417 -626 
B hours 340 -313 -626 

24 hours 330 -17 -226 
46 hours 300 -26 -139 
3 days 260 -23 -116 
5 days ERR ERR ERR 
10 days 150 ERR -54 
15 days 190 5 -31 
20 days 200 0.9 -23 
25 days 220 1.4 -17 

AnaerobIc Total Phosphorus Flux 

900 

400 ~---- ---- - -- - - --- --- --- - - -- -

-
-100 ~- --- --- --- --- -- - - --- -- --- -

-600 ~--t---I----1I--_--+-+---+-_-I 

o 5 10 15 20 25 
days 

Page of 

EnvlrcSysfems, Inc. One LarayeUa Road Hampton, NH 03843-0nB 

Aerobic water column 

total net flux from 
phosphorus sediment to water column 

(ug/L) (mgfm·m/day) 
daily cummulaUve 

460 
320 -2922 -2922 
360 0 -1043 
310 -470 -783 
340 0 -209 
270 -52 -165 
250 -29 -122 
174 -30 -99 
140 ERR ·56 
150 0 ·36 
200 1 -23 
170 -2 ·20 

AerobIc Tolal Phosphorus Flux 

900 

400 .~- -- - -- - - --- ---------- -- -- - -

--
-100 rr---- ------- ---- ----------
·600 1IL--t-- 1----t---+-_-+-_-+-_ ----l 

o 5 10 15 20 25 
days 

ESI 
603-926-3345 fax 60:;"926-3521 www.envlrosy$tems.ccm 
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Assabet River Sediment Phosphorus Flux Study 

Table 2. Water Column Phosphorus 

Field ID 
Sampled: 

A11 
12106/061830 

Core dimensions: 
Water column dimensions: 

diameter 7.25 em, length 10.0 em. Volume 410 mL Surface area 11.S square centimeters 
diameter 7.25 em, length 50 em. Water column volume 2000 mL. 

Temperature: 23 +/-2 C 

Nutrient Flux Dala: 

Anaerobic water column 

orthophosphate net flux from 
Exposure phosphorus sediment to water cotumn 

Time 
(ug/L) (mg/m"m/day) 

dally cummutatlve 
o hours 460 
2 hours 450 -209 -209 
4 hours 430 ·209 ·313 
8 hours 440 52 -104 
24 hours 375 ·113 ·148 
48 hours 355 ·17 ·91 
3 days 230 -72 -133 
Sdays 195 ·12 -92 
10 days 166 ·5 -51 
15 days 120 -5 ·39 
20 days 105 -1 -31 
25 days 87 -1 -26 

Anaerobic ertho-phosphate Flux 

780 - --- -- - -- ----- --- ----- - - --- ----

550 -- ------- ---- -------- --- - -- - - --

320 ~--- - - --- - ---- - ---- -- -- - -- - -
90 ~-- -- --- ------ --- -- -- --

-140 r~~ ___ __ _____ _____ ________ __ _ 

-370 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - --

-600 +--t--t--l---ir--+--t---I--+-~ 

a 5 10 15 20 25 
days 

Page of 

EnvlrcSystems, Inc. Hampton, NH 03B43-0nB 

Aerobic waler column 

orthophosphate net flux from 
phosphorus sediment to water column 

(ug/L) (mg/m*m/day) 
dalty cummulative 

460 
610 3130 3130 
520 730 626 
470 209 52 
465 43 9 
291 -73 -147 
270 -49 ·110 
181 -17 ·97 
139 -10 -56 
151 -2 -36 
142 2 -28 
127 2. -23 

Aerobic ertho-phosphate Ftux 

900 

~- -- - - -- ------- -- ---

b\. 

400 

-100 -"~ 

~OO +----t-~~-~-+---~--~ 

o 5 10 15 
days 

603-926-3345 rax 603-926-3521 

20 25 

ESJ 
www.envlrcsyslems.com 
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Assabet River Sediment Phosphorus Flux SIudy 

Table 2. Water Column Phosphorus 

Field 10 
Sampled: 

A11 
12106/061830 

Core dimensions: 
Waler column dimensions: 

diameter 7.25 cm, lenglh 10.0 cm. Volume 410 mL. Surface area 11.5 square centimeters 
dlameler 7.25 em, length 50 em. Waler column volume 2000 mL 

Temperature: 23 +1-2 C 

Nutrient Flux Data: 

Anaerobic water column 

lotal net nux from 
Exposure phosphorus sediment to water column 

Time 
(ug/L) (mg/m·m/day) 

dally cummulatlve 
o hours 460 
2 hours 330 -2713 -2713 
4 hours 340 104 -1252 
8 hours 290 -261 -887 
24 hours 400 191 -104 
48 hours 260 -122 -174 
3 days 210 -29 -145 
5 days 190 -7 -94 
10 days 150 -7 -54 
15 days 120 -3 -39 
20 days 110 -0.9 -30 
25 days 92 -1.3 -26 

Anaerobic Total Phosphorus Flux 

900 

400 ~ .. --.-----.-- .. -----.-----
i\ ---'"'----------! 

-100 Iz.~. 
I~ 

-600 +'--+--I--+---I---I--">--+--+--I 

o 5 10 15 20 25 
days 

Page of 

EnlliroSyslems, Inc. Dna Lafayette Road Hamplon. NH 03843-0778 

Aerobic waler column 

lotal nelflux from 
phosphorus sediment to water column 

(ug/L) (mg/m·m/day) 
dally cummulatlve 

460 
330 -2713 -2713 
540 2191 B35 
330 -52 -678 
320 52 -243 
250 -130 -183 
210 -29 -145 
178 -11 -98 
120 -12 -59 
130 -2 -38 
130 1 -29 
110 a -24 

Aerobic Total Phosphorus Flux 

900 

400 ~.---.- . . ... --.--------.---

"--1 DO ~~k-:::::;;;:;::a_~_ -==:-===-===-~--:':.:::.7--===.:!.===-.:=.:-===- =:1-

-600 +'----1--0----1-_<_--+-+__-1--.-1 

o 5 10 15 
days 

603-9211-3345 fllX 603-928-3521 

20 25 

ESl 
www.envlrosystems.com 
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Assabet River Sediment Phosphorus Flux Study 

Table 2. Water Column Phosphorus 

Field ID 
Sampled: 

A12 
12106/06 1830 

Core dimensions: 
Water column dimensIons: 

diameter 7.25 em, length 10.0 em. Volume 410 mL. Surface area 11.5 square centimeters 
diameter 7.25 em, length 50 em. Water column volume 2000 mL. 

Temperature: 23 +/-2 C 

Nutrfent Flux Data: 

Anaerobic water column 

orthophosphate net flux from 
Exposure phosphorus sediment to waler column 

11me 
(ug/L) (mg/m"m/day) 

daily cummulative 
o hours 460 
2 hour.; 400 -1252 -1252 
4 hour.; 380 -209 -835 
8 hour.; 390 52 -365 
24 hours 340 -87 -209 
48 hours 290 -43 -148 
3 days 129 -93 -192 
5 days 63 -23 -138 
10 days 66 1 -69 
15 days 55 -1 -47 
20 days 46 -1 -36 
25 days 60 1 -28 

Anaerobic ortho-phosphate Flux 

780 - - - - - - - - - - - - - - - - - - - - - - - - - .- - - - - -

550 -------- -- ----- - ----------- - ---

320 ~-- - -------- - ----------- --- -- -
90 L __ ~ ----- ------------------

-140 t~~-- - ----------- -- ------ -
-370 ----------- - - - ------ --- --- - - - --
~OO~-+--+--+--+--+--+--+--+--+~ 

o 5 10 15 20 25 
days 

Page of 

EnuiroSystems, Inc. One Lafayette Road Hampton, NH D3B43·Dna 

Aerobic water column 

orthophosphate net flux from 
phosphorus sediment to water column 

(ug/L) (mg/m"m/day) 
daily cummulative 

460 
610 3130 3130 
510 1148 522 
460 417 0 
415 43 -78 
301 -34 -138 
275 -9 -107 
211 29 -87 
142 14 -55 
126 7 -39 
126 6 -29 
124 5 -23 

Aerobtc ortho-phDsphate Flux 

900 

400 ~- ------ - - - - -- ------ - ---

\~ 
-1 00 t:'x~,;~:::~-~-~-~-~- -==:-:::-:::-~-~- -:=:-~-=-~- -===-::'-7-_:=1 

-600 ~--~~~-+----~----~--~ 

o 5 10 15 
days 

603·926-3345 fal( 6D3-926-3521 

20 25 

ESI 
www.envlrcsystems.com 
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Assabet River Sediment Phosphorus Flux Study 

Table 2. Water Column Phosphorus 

Field lD 
Sampled: 

A12 
12/06/061830 

Core dimensions: 
Water column dimensions: 

diameter 7.25 em, length 10.0 cm. Volume 410 mL. Surface area 11.5 square centimeters 
diameter 7.25 cm, length 50 em. Water column volume 2000 mL. 

Temperature: 23 +/-2 C 

Nutrient Flux Data: 

Anaerobic waler column 

total net flux from 
Exposure phosphorus sediment to water column 

Time 
(ug/L) (mg/m*m/day) 

dally cummulative 
o hours 460 
2 hours 280 -3757 -3757 
4 hours 320 417 -1461 
8 hours 270 -261 -991 

24 hours 260 -17 -348 
48 hours 220 -35 -209 
3 days 140 -46 -186 
5 days 90 -17 -129 

10 days 60 -2 -66 
15 days 79 -0 -44 
20 days 59 -1.7 -35 
25 days 170 7.7 -20 

AnaerobIc: Total Phosphorus FlU)( 

900 

400 - -- - --------- - -- - -- - -- --- --- - -

i'-. 
-100 

f. -600 
0 5 10 15 20 25 

days 

Page of 

EnvlroSystems. Inc. Onl! Lafayetta Road Hamplon. NH 03843-0778 

Aerobic water column 

total netflu)( from 
phosphorus sediment to water column 

(ug/L) (mg/m*m/day) 
dally cummulatlve 

460 
310 -3130 -3130 
340 626 -1252 
310 -52 -783 
320 87 -243 
270 9 -165 
220 0 -139 
200 21 -90 
120 5 -59 
110 3 -41 
110 3 -30 
100 3 -25 

AerobIc Total Phosphorus Flux 

900 

400 -- - -- - - -- - -- -- -------- ---- -- --

-1 00 ~~:=::3_ i;_~_ -~- ~ __ i3_ -~-~--~-~--~-; __ =:1_ 

-600 .p....I--+--i--+--l--+--f--.---I--+----l 

o 5 10 15 
days 

003-926-3345 (ax 603-926-3521 

20 25 

ESI 
www.envlrosys\ams.com 
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Assabet River Sediment Phosphorus Flux ~tudy 

Table 2. Water Column Phosphorus 

Fjeld ID 
Sampled: 

A13 
12106/06 1 B30 

Core dimensIons: 
Water column dImensions: 

dIameter 7.25 em, length 10.0 cm. Volume 410 mL Surface area 11.5 square centimeters 
diameter 7.25 cm, length 50 om. Water oolumn volume 2000 mL. 

Temperature: . 23 +/-2 C 

Nutrient Flux Data: 

Anaerobic water column 

orthophosphate net flux from 
Exposure phosphorus sedIment to water column 

Time 
(ug/L) (mg/m·m/day) 

dally cummulaUve 
o hours 460 
2 hours 490 626 626 
4 hours 490 0 313 
8 hours 500 52 209 

24 hours 440 -104 -35 
48 hours 405 -30 -48 
3 days 267 -80 -112 
5 days 226 -14 -81 
10 days 248 4 -37 
15 days 214 -4 -29 
20 days 196 -2 -23 
25 days 178 -1 -20 

Anaerobic ortho-phosphate Flux 

760 --------- - - - - -- - - --- ---- - --- - --
550 

320 

90 
-140 . !' - --.:---- - - - -- - --- - - -- - -- - - - - - - -

Aerobic water column 

orthophosphate net flux from 
phosphorus sediment to water column 

(ug/L) (mg/m-m/day) 
dany cummulative 

460 
580 2504 2504 
490 0 313 
450 -209 -52 
465 -61 9 
307 -116 -133 
261 -B3 -115 
178 -31 -9B 
142 -15 -55 
133 -13 -38 
126 -8 -29 
104 -6 -25 

Aerobic ortho-phosphate Flux 

900 

400 ~~--- -- --------- - - - -- - ----

-100 ~ 1> rr ,.-

-370 - - - ----- - -- - - ----- - - -- - -- - -- --- -600 -1---1----+---+-->---+-+----1----1 

o 5 10 15 20 25 
o 5 10 15 20 25 days 

days 

Page of ESt 
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Assabet River Sediment Phosphorus Flux Study 

Table 2. Water Column Phosphorus 

Field ID 
Sampled: 

A13 
12106/061830 

Core dimensions: 
Water column dr,mensions: 

diameter 7.25 em, length 10.0 em. Volume 410 mL Surface area 11.5 square centimeters 
diameter 7.25 em, length 50 em. Waler column volume 2000 mL 

Temperature: 23 +/-2 C 

Nutrient Flux Data: 

Anaerobic water column 

total net nux from 
Exposure phosphorus sediment to water column 

11me 
(ug/L) (mg/m'"m/day) 

daily cummulalive 
o hours 460 
2 hours 370 -1878 -1878 
4 hours 460 939 0 
8 hours 360 -522 -522 

24 hours 330 -52 -226 
48 hours 320 -9 -122 
3 days 280 ·23 -104 
5 days 280 0 -63 
10 days 230 -9 -40 
15 days 220 -1 -28 
20 days 200 -1.7 -23 
25 days 170 -2.1 -20 

AnaerobIc Total Phosphorus Flux 

900 ' 

400 ~- - ---- --- - --- - --- - ---- - - --- -

-1 DO llr~~-~- -::;:::-~-~.=:=. -~-:=:-:=:.=:=. ::':. -~-=:.=== . . ===.:=!_t:'. ===. _===.==. '1. 

-600 -1--+----11-----+--+--+---+--1--+--1 

o 5 10 15 20 25 
days 

Page of 

EnvlroSyslems, Inc. One Lareyette Read Hamplen, NH 03843·0770 

Aerobic water column 

total net flux from 
phosphorus sediment to water column 

(ug/L) (mg/m'"m/day) 
daily cummula\lve 

460 
290 ·3548 -3548 
360 -104 -1043 
340 -626 ·626 
330 -52 -226 
270 -52 -165 
240 -46 -128 
180 -35 -97 
130 ·26 -57 
110 -14 -41 
110 -10 ·30 
96 -7 -25 

Aerobic Tolal Phosphorus Flux 

900 

400 ~~-- --. -- - - •• - .- .- - • • • -- - •• - -. 

·100 [~---. ----- --- . . -. . - .- ----

o 5 10 15 
days 

603-926·3345 lax 603-925-3521 

20 25 

ESI 
WoNW,envlrosyslems,com 
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Assabet River Sediment Phosphorus Flux Study 

Table 2. Water Column Phosphorus 

Field 10 
Sampled: 

S6' 
12106/06 1 B30 

Core dimensions: 
Water column dimensions: 

diameter 7.25 em, iength 10.0 em. Volume 410 mL. Surface area 11.5 square centimeters 
diameter 7.25 em, length 50 em. Water column volume 2000 mL. 

Temperature: 23+/-2 C 

Nutrien! Flux Data: 

Anaerobic water column 

orthophosphate net flux from 
Exposure phosphorus sediment to water column 

Time 
(ug/L) (mg/m*m/day) 

dally cummulative 
o hours 460 
2 hours 520 1252 1252 
4 hours 500 ·209 417 
8 hours 510 52 261 
24 hours 440 ·122 ·35 
48 hours 430 -9 ·26 
3 days 276 -B9 -107 
5 days 287 4 -60 
10 days 230 -10 -40 
15 days 171 -7 -34 
20 days 162 -1 -26 
25 days 171 1 -20 

Anaerobic ortha-phosphate Flux 

780 ------------ - ------ ---- --------

EnvlrcSystema, Inc. 

550 

320 

90 ~~-----------------------------
-140 . v_ -~- - - - - - - - - - - - - - - - - - - - - - - - - - -
-370 

-600 -!--I--i-__ -If---+--!---I--i--_-l 

o 5 10 15 20 25 
days 

Page of 

One Lafayelta Road Hampton, NH Cl3B43-0ne 

Aerobic water colum n 

orthophosphate net flux from 
phosphorus sediment to water column 

(ugfL) (mg/m·m/day) 
daily cummulative 

460 
ERR ERR ERR 
510 ·104 522 
460 -209 0 
485 -43 43 
351 -77 -95 
321 ·63 -81 
166 -38 ·102 
183 -16 -4B 
193 -4 ·31 
222 4 -21 
211 3 -17 

Aerobic orlho-phosphBle Flux 

900 

400 ~------------------------
h: 

-100 If 

~00~---1-----i---~~----r-4-~ 

o 5 10 15 
days 

603-926-3345 fBK 603-926-3521 

20 25 

ESt 
www.envlrcsystems.com 
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Assabet River Sediment Phosphorus Flux Study 

Table 2. Water Column Phosphorus 

FIeld 10 
Sampled: 

56' 
121061061830 

Core dimensions: 
Water column dimensions: 

diameter 7.25 cm.length 10.0 cm. Volume 410 mL. Surface area 11.5 square centimeters 
diameter 7.25 cm, length 50 cm. Water column volume 2000 ml. 

Temperature: 23 +1-2 C 

Nutrient Flux Data: 

Anaerobic water column 

tolal net flux from 
Exposure phosphorus sediment to water column 

TIme 
(ugIL) (mglm'*mlday) 

daily cummulatlve 
o houl5 460 
2 houl5 360 -20B7 -20B7 
4 houl5 380 209 -835 
8 hours 330 -261 -67B 
24 hours 350 35 -191 
4B houl5 290 -52 -14B 
3 days 250 -23 -122 
5 days 420 59 -14 
10 days 210 -37 -43 
15 days 170 -5 -34 
20 days 150 -1.7 -27 
25 days 190 2.8 -19 

AnaerobIc Tolal Phosphorus Flux 

900 

400 

-100 

-600 .fJ--+---l---+--of--+-- of---_ _+_~ 

o 5 10 15 20 25 
days 

Page of 

EnvlroSyslems. Inc. Dna Lafayal\s Read Hamplon. NH D3843·D778 

Aerobic water column 

lolai net flux from 
phosphorus sediment to water column 

(ugIL) (mglm*mlday) 
dally cummulaUve 

460 
ERR ERR ERR 
340 -209 -1252 
330 -261 ·67B 
320 -17 -243 
2BO -61 -157 
250 -23 -122 
170 -2B -101 
150 -47 -54 
150 -7 -36 
200 3 -23 
170 1 -20 

AerobIc Total Phosphorus Flux 

900 

400 

-100 

-600 
0 5 10 15 20 25 

days 

ESI 
603-926-3345 fax 603-926·3521 WYNJ.envirosyslams.com 
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Assabet River Sediment Phosphorus Flux Study 

Table 2. Water Column Phosphorus 

FIeld 10 
Sampled: 

S2 
12106/06 1 630 

Core dimensions: 
Water column dimensions: 

diameter 7.25 em, length 10.0 em. Volume 410 mL. Surface area 11.5 square centimeters 
diameter 7.25 em,length 50 em. Water column volume 2000 mL. 

Temperature: 23 +/-2 C 

Nutrient Flux Data: 

Anaerobic water column 

orthophosphate net flux from 
Exposure phosphorus sediment to water column 

Time 
(ug/L) (mg/m*m/day) 

daily cummulative 
o hours 460 
2 hours 510 1043 1043 
4 hours 500 -104 417 
8 hours 510 52 261 
24 hours 455 -96 -9 
46 hours 445 -9 -13 
3 days 292 -89 -97 
5 days 290 -1 -59 

10 days 254 -6 -36 
15 days 201 -6 -30 
20 days 115 -7 -30 
25 days 84 -2 -26 

Anaerobic ortho-phosphate Flux 

780 -- - ---- -- --- -- - --- --- - --- --- - - -

EnviroSyslems, Inc. 

550 

320 

90 it- --. ----- ----- ---- -- - -;;-:--~--_..4 

-140 ,~ --= ---------------------------
-370 

-600 .f--+-~_-+-_+-->-_+--_+__+_---_I 

o 5 10 15 20 25 
days 

Page of 

One lafayaHe Road Hampton. NH 03643-0776 

AerobIc waler column 

orthophosphate net flux from 
phosphorus sediment to water column 

(ug/L) (mg/m*m/day) 
daily cummulative 

460 
ERR ERR ERR 
500 -104 417 
460 -209 0 
460 -52 35 
331 -106 -112 
316 -74 -82 
207 -30 -88 
193 -17 -46 
201 -6 -30 
190 -1 -23 
165 3 -21 

AerobIc ortho-phosphate AUl( 

900 

400 ~- ---- - ----- -- ----- - - - ----
Lr 

-100 ~\.-

~OO~----r_----~ __ ~r_--~--+_~ 
o 5 10 15 

days 

803-926-3345 rax 603-926-3521 

20 25 

ESI 
WNW.envlmsysloms.ccm 
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Assabet River Sediment Phosphorus Flux Study 

Table 2. Water Column Phosphorus 

FIeld IC 
Sampled: 

S2 
12/06/06 1830 

Core dimensions: 
Waler column dimensions: 

diameter 7.25 em, length 10.0 em. Volume 410 mL. Surface area 11.5 square centimeters 
diameter 7.25 em, length 50 em. Waler column volume 2000 mL. 

Temperature: 23 +/-2 C 

Nulrfent Flux Cata: 

Anaerobic water column Aerobic waler column 

total net flux from tolal net flux from 
Exposure phosphorus sediment to water column phosphorus sediment to water column 

TIme 
(ug/L) (mg/m*m/day) (ug/L) (mgfm*m/day) 

dally cummulative daily cummulatlve 
o hours 460 460 
2 hours 350 -2296 -2296 ERR ERR ERR 
4 hours 400 522. -626 360 104 -1043 
8 hours 340 -313 -626 330 -365 -678 
24 hours 320 -35 -243 300 -70 -278 
48 hours 300 -17 -139 280 -35 -157 
3 days 270 -17 -110 250 -29 -122 
5 days 280 3 -63 200 -24 -90 
10 days 220 -10 -42 160 -21 -52 
15 days 200 -2 -30 160 -7 -35 
20 days 130 -6.1 -29 160 -3 -26 
25 days 110 -1.4 -24 150 1 -22 

Anaerobic ToiBl PllosphOfUS Flux Aerobic Tolal Phosphorus Flux 

800 
900 

400 ~-- --------- - - ---- --- -- --- - - -
400 ,,;.- - - - - - - - - - - - - - - - - - - - - - - - - - - - -

---- _to 
-100 ~~--- - - - - --- - ---- --- -

-100 ~---- -- - - - - - - - --- - -- -- - - -

-600 .pL-_---I--+-_+_-o--+---+---+--! 
-600~~--r-~~~~~--+--+----~ a 5 10 15 20 25 

o 5 10 15 20 25 days 
days 
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Assabet River Sediment Phosphorus Flux Study 

Table 2. Water Column Phosphorus 

Field ID 
Sampled; 

Lab Control 1 
12106/061830 

Cora dimensions: 
Water column dimensions; 
Temperature: 

diameter 7.25 em, length 10.0 cm. Surface aree 11.5 square centimeters 
diameter7.25 em, length 180 cm. Water column volume 2000 mL. 
23 +1-2 C 

Nutrient Flux Data: 

Anaerobic water column 

orthophosphate net flux from 
Exposure phosphorus sediment to waler column 

Time 
(ug/L) (mg/m*mlday) 

dally cummulative 
o hours 460 
2 hours 460 0 0 
4 hours 520 626 626 
8 hours 450 -365 -52 
24 hours 430 -35 -52 
48 hours 425 -4 -30 
3 days 362 -37 -57 
5 days 333 -10 -44 
10 days 278 -10 -32 
15 days 284 1 -20 
20 days 292 1 -15 
25 days 295 0 -11 

Anaerobic ortho-phosphBle Flux 

780 --- ------- ----------- ----------

550 -------------------------------
320 ~~- -------------- - -----

90 ------------------------------

-140 iF---- ---- - ---- -- --- ------------
-370 

~OO+--+--+--+----+--+--+--+----·~-+~ 

o 5 10 15 20 25 
days 

Page of 

EnvlrnSystems, Inc. Ona lafayette Road Hamptan. NH 038~3·0778 

Aerobic water column 

orthophosphate net flux from 
phosphorus sediment to water column 

(ug/L) (mg/m*m/day) 
daily cummulative 

460 
540 1670 1670 
470 104 104 
440 417 -104 
445 -9 -26 
334 -83 -110 
330 -55 -75 
210 -53 -B7 
193 -24 -46 
172 -12 -33 
196 -8 -23 
226 -5 -16 

Aerobic ortho'phosphate Flux 

900 

400 ------------ --- -------- -- - ----

-600 +--+--+--+--...----+---1----1 
o 5 10 15 

days 

603-926-3346 rax 603-926-3521 

20 25 

ESI 
www.envlrosystems.com 
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Assabet River Sediment Phosphorus Flux Study 

Table 2. Waler Column Phosphorus 

Field 10 
Sampled: 

lab Conlrol1 
12/06/06 1830 

Core dimensions: 
Water column dimensions: 

dIameter 7.25 cm, length 10.0 em. Surface area 11 .5 square centimeters 
diameter 7.25 em, length 180 cm. Water column volume 2000 mL 

Temperature: 23 +/-2 C 

Nutrient Flux Data: 

Anaerobic water column Aerobic water column 

total net flux from total net flux from 
Exposure phosphorus sediment to water column phosphorus sediment to water column 

Time 
(ug/L) (mg/mom/day) (ug/L) (mg/m*m/day) 

dally cummulative daily cummulative 
o hours 460 460 
2 hours 400 -1252 -1252 390 -1461 -1461 
4 hours 400 0 -626 560 1670 1043 
B hours 380 -104 -417 350 -261 ·574 

24 hours 370 -17 -157 · 340 -70 -209 
48 hours 330 -35 -113 310 -52 ·130 
3 days 320 ·6 -81 260 -29 -104 
5 days 340 7 -42 220 -35 -63 
10 days 260 -14 -35 170 -30 -50 
15 days 300 5 -19 170 -10 -34 
20 days 360 5.2 -9 190 -10 -23 
25 days 270 -6.3 -13 190 -12 -19 

Anaerobic Tolal Phosphorus Flu)t Aerobic Total Phosphorus Flux 

900 
900 

400 ~- - - - - - - --- - ------ - - --- ~- -- - - --- 400 ~~--- ------- - --- --- -- - ~~--- . . . ----- . . -------

-100 ~-- --- -------------- --- -- - -
-100 r-------------- ------------
~OO ~--~~---+-----+----~--~ 

-600 .JL--+---t---+-+---+---+-+----~ o 5 10 15 20 25 
o 5 10 15 20 25 days 

days 

Page of ESI 
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Assabet River Sediment Phosphorus Flux Study 

Table 2. Water Column Phosphorus 

Field ID 
Sampled: 

Lab Control 2 
12106/06 1830 

Core dimensions: 
Waler column dimensions: 

diameter 7.25 cm, length 10.0 cm. Surface area 11.5 square centimeters 
diameter 7.25 cm, length 180 em. Water column volume 2000 mL. 

Temperature: 23 +/-2 C 

Nutrient Flux Data: 

AnaerobIc water column 

orthophosphate net flux from 
Exposure phosphorus sediment to water column 

lime 
(ug/L) (mg/m*m/day) 

daily cummulatlve 
o hours 460 
2 hours 460 0 0 
4 hours 460 0 ° 8 hours 450 -52 -52 

24 hours 440 -17 -35 
48 hours 430 -9 -26 
3 days 354 -44 -61 
5 days 334 -7 -44 

10 days 316 -3 -25 
15 days 305 -1 -18 
20 days 290 -1 -15 
25 days 254 -3 -14 

Anaerobic ortho-phosphate Aux 

780 -------- - - - - - ----- -- - --- --- ----

550 - -- ---- - - - - - ------- - - -- - - ---- --
320 ~ - - - - - -- ----

90 -- -- - - -- - ------- -- ----- ----- -- 

-140 - - ----- --- - -- -- - -- - --- - ---- - - - -

Aerobic water column 

orthophosphate net flux from 
phosphorus sediment to water column 

(ug/L) (mg/m*m/day) 
daily cummulatlve 

460 
580 2504 2504 
470 104 104 
450 -52 -52 
455 9 -9 
356 -73 -90 
354 -44 -61 
278 -26 -63 
301 -6 -28 
293 -3 -19 
322 1 -12 
333 3 -9 

Aerobic ortho-phosphate Flux 

900 

400 ~~--- - ---- -- -- --- ----------

-100 --- - ----- - - - ---- --- ----------

-370 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -600 -I-_--<I-_._-t--+_-+--_-t-_---j 

~oo ~--~--~-+--+--+--+--+--~~ o 5 10 15 20 25 
o 5 10 15 20 25 days 

days 

Page of ESI 
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Assabet River Sediment Phosphorus Flux Study 

Table 2. Water Column Phosphorus 

Field 10 
Sampled: 

Lab Control 2 
12106/061830 

Core dimensions: 
Water column dimensions: 

diameter 7.25 cm, length 10.0 cm. Surface area 11.5 square centimeters 
diameter 7.25 em, length 180 cm. Waler column volume 2000 mL. 

Temperature: 23 +/-2 C 

Nutrient Flux Data: 

Anaerobic water column Aerobic waler column 

total net flux from lotal net flux from 
Exposure phosphorus sediment 10 water column phosphorus sediment to waler column 

TIme 
(ug/L) (mgfm*m/day) (ug/L) (mg/m*mfday) 

dally cummulative daily cummulallve 
o hours 460 460 
2 hours 380 -1670 -1670 360 -20B7 -2oB7 
4 hours 380 0 -835 400 209 -626 
8 hours 370 -52 -470 330 -261 -678 
24 hours 370 0 -157 330 -70 -226 
48 hours 330 -35 -113 320 -43 -122 
3 days 350 12 -64 280 -29 -104 
5 days 360 3 -35 260 -31 -70 
10 days . 270 -16 -33 250 -19 -37 
15 days 290 2 -20 240 -3 -26 
20 days 300 0.9 -14 280 -1 -16 
25 days 250 -3.5 -15 260 -3 -14 

Anaerobic Tolal Phosphorus Flux Aerobic Tolal Phosphorus Flux 

900 
900 

400 ..... - - -- - - - - --- -- ------- - - - - -----
400 a-.:.- -_.::.::..::...:.-.- - ----.- -----; -----

-
-100 ~~------- -- --- - ------- - - - ---

-100 r-------------- -- --- -------
-600 -f'--<-- f--....,f---t---I-_--+-_-I 

-600 -fL-_t_--!--t>---I--t-_f_-_-+-....... -I o 5 10 15 20 25 
o 5 10 15 20 25 days 

days 

Page of ESI 
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Assabet River Sediment Phosphorus Flux Study 

Table 2. Water Column Phosphorus 

Field 10 
Sampled: 

Lab Control 3 
12106/06 1830 

Core dimensions: 
Water column dimensions: 

diameter 7.25 cm, length 10.0 em. Surface area 11.5 square centimeters 
diameter 7.25 cm, length 180 cm. Water column volume 2000 mL. 

Temperature: 

Nutrient Flux Data: 

Exposure 
TIme 

o hours 
2 hours 
4 hours 
8 hours 
24 hours 
48 hours 
3 days 
5 days 
10 days 
15 days 
20 days 
25 days 

780 

550 

320 

23 +/-2 C 

Anaerobic water column 

orthophosphate net flux from 
phosphorus sediment to water column 

(ug/L) (mg/m·m/day) 
daily cummulaUve 

460 
460 0 0 
460 0 0 
460 0 0 
440 -35 -35 
425 -13 -30 
359 -38 -59 
273 -30 -65 
264 -2 -34 
276 1 -21 
275 -0 -16 
275 0 -13 

Anaerobl!: ortho-phosphata Flux 

------------------------------

~--------------------------
90 - - - - - -------------------------

-140 -------------------------------

Aerobic water column 

orthophosphate net flux from 
phosphorus sediment to water column 

(ug/L) (mg/m-m/day) 
daily cummulative 

460 
550 1878 1878 
470 104 104 
450 -52 -52 
450 -17 -17 
351 -77 -95 
348 -45 -65 
267 -32 -67 
287 2 -30 
302 4 -18 
322 4 -12 
325 3 -9 

Aerobic ortha-phosphate FluK 

900 

400 ~-----~------;-----;-----

-370 - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -600 .j---t-----I----+-+---t-_-l 

-600 +--+--+--t--t--+--+-__ -+--...---j o 5 10 15 20 25 
o 5 10 15 20 25 days 

days 

Page of ESI 
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Assabet River Sediment Phosphorus Flux Study 

Table 2. Water Column Phosphorus 

Field 10 
Sampled: 

Lab Control 3 
12106106 1830 

Core dimensions: 
Water column dimensions: 

diameter 7.25 cm, length 10.0 em. Surface area 11.5 square centlmeters 
diameter 7.25 cm, length 180 em. Water coiumn volume 2000 mL. 

Temperature: 23 +1-2 C 

Nutrient Flux Data: 

Anaerobic water column 

total net flux from 
Exposure phosphorus sediment to water coiumn 

TIme 
(ug/L) (mglm-mlday) 

daily cummulatlve 
o hours 460 
2 hours 410 -1043 -1043 
4 hours 420 104 -417 
B hours 370 -261 -470 
24 hours 350 -35 -191 
48 hours 330 -17 -113 
3 days 310 -12 -B7 
5 days 300 -3 -56 
10 days 300 0 -28 
15 days 250 -6 -24 
20 days 2BO 2.6 -16 
25 days 250 -2.1 -15 

Anaerobic Tolal Phosphorus Flux 

900 

400 ~--- ----- ---- ---- ---------- --

-100 ~--------- - ----- - ---------

-600 -1-_--'1-__ --11-_o_--1-_._-1-_>__-1 

o 5 10 15 20 25 
days 

Page of 

EnvtruSyslems, Inc. One Lsfayalle Road Hampton, NH D3843-D778 

Aerobic water column 

total net flux from 
phosphorus sediment to water colUmn 

(ug/L) (mg/m*m/day) 
daily cummulatlve 

460 
370 -187B -187B 
400 -104 -626 
350 -365 -574 
340 -52 -209 
300 -43 -139 
290 -23 -99 
260 -17 -70 
240 -10 -38 
260 -5 -23 
290 3 -15 
280 0 -13 

Aerobic Tolal Phosphorus Flux 

900 

400 ,~--;-- - ---------------------

-100 ~------- ---- ------ -- ------

~ 
-600 +--+--+--__ -11--+--1-_-----+-_-1 

o 5 10 15 20 25 
days 

Esr 
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Quality Control Summary 

Parameter: Orthophosphate Phosphorus 
Project: 
Matrix: 

Assabet RIver Sediment Phosphorus Flux Study 
Water 

QC Batch No: 100W 

Pertains to samples: 

LablD Sample ID Lab 10 Sample 10 

15297-001 River Water 15297-013 GL2-A Anaerobic Water Column 2 h 
15297-002 Lab Control 1 Anaerobic Waler Colu 15297·014 GL3·A Anaerobic Water Column 2 h 
15297-003 Lab Control 2 Anaerobic Water Colu 15297-015 R65H1-A Anaerobic Water Column 
15297-004 Lab Control 3 Anaerobic Water Colu 15297-016 R85H2-A Anaerobic Water Column ; 
15297-007 PM3-A Anaerobic Water Column 2 h 15297-017 R85H3-A Anaerobic Water Column 
15297-008 S70-A Anaerobic Water Column 2 h 15297-016 S40·A Anaerobic Water Column 2 h 
15297-009 BS1-A Anaeroblc Water Column 2 h 15297-019 AS1-A Anaerobic Water Column 2 h 
15297-010 BS2-A Anaerobic Water Column 2 h 15297-020 AS2-A Anaerobic Water Column 2 h 
15297-011 BS3-A Anaerobic Water Column 2 h 15297-021 AS3-A Anaerobic Water Column 2 h 
15297-012 GL i-A Anaerobic Water Column 2 h 15297-022 AC1-A Anaerobic Water Column 2 h 

METHOD BLANK 

Conlrol Preparation 
10 Limit Blank Result 

+1- ug P/L Q M 

PB100W 5 5 I U Pass 

LABORATORY CONTROL SAMPLE RECOVERY 

Conlrol Lab Control True Lab Conlrol Dup True 
10 Limit Sample Result Value %R Sample Result Value 

% ug PIL ug P/L ug P/L ug PIL 

LCS100W 75-125 27 25 108 

DUPLICATE ANALYSIS 

Control Duplicate Sample 
Limit Result Q Result Q RPD Q 

10 % ug PIL ug PIL 

SPIKE SAMPLE ANALYSIS 

Control Spiked Sample Spike Sample 
ID Limit Result Added Result Q %R Q 

% ug P/L ug P/L ug P/L 

EnvhoSystelTl5, Inc. One LnfayeUe Road Hampton, NH 03843·0n8 603·926-3345 fax 603-926-3521 

%R 

Pass 

ESI 
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Quality Control Summary 

Parameter: Orthophosphate Phosphorus 

Project: 
Matrix: 

Assabet River Sediment Phosphorus Flux Study 
Water 

ac Batch No: 101W 

Pertains to samples: 

Lab 10 Sample 10 Lab 10 Sample 10 

15297-005 PM1-A Anaerobic Water Column 2 h 
15297-006 PM2-A Anaerobic Water Column 2 h 
15297-023 AC2-A Anaerobic Water Column 2 h 
15297-024 AC3-A Anaerobic Water Column 2 h 
15297-025 A 11-A Anaerobic Water Column 2 h 
15297-026 A12-A Anaerobic Water Column 2 hi 
15297-027 A13-A Anaerobic Water Column 2 hi 
15297-028 SeO-A Anaerobic Water Column 2 hi 
15297-029 S20-A Anaerobic Water Column 2 h 

METHOD BLANK 

Control Preparation 
10 Limit Blank Result 

+1- ug P/L a M 

PB101W 5 5 I U Pass 

LABORATORY CONTROL SAMPLE RECOVERY 

Control Lab Control True Lab Control Dup 
10 Limit Sample Result Value %R Sample Result 

% ug P/L ug P/L ug P/L 

LCS101W 75-125 26 25 104 

OUPLICATE ANALYSIS 

Control Duplicate Sample 
Limit Result Q Result Q RPO 

10 % ug P/L ug P/L 

15297-0050 25 420 400 5 

SPIKE SAMPLE ANALYSIS 

Control Spiked Sample Spike Sample 
10 Limit Result Added Result a 

% ug P/L ug PIL ug P/L 

True 
Value 
ug P/L 

Q 

Pass 

"loR Q 

EnvlroSyslems, Inc. One La(ayol1e Road Hamplon, NH 03843·0778 603·926·3345 (ax 603-926-3521 

"loR 

Pass 
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Quality Control Summary 

Parameter: Orthophosphate Phosphorus 
Project: 
Matrix: 

Assabet RIver SedIment Phosphorus Flux Study 
Water 

ac Batch No: 102W 

PertaIns to samples: 

Lab ID Sample ID Lab 10 Sample ID 

15297-030 Lab Control 1 Aerobic Water. Colum! 15297-042 GL3-B AerobIc Water Column 2 hou 
15297-031 Lab Control 2 Aerobic Waler Columr 15297·043 RBSH 1-B Aerobic Waler Column 2 h 
15297-032 Lab Control 3 AerobIc Water Columr 15297-044 RB5H2-B Aerobic Water Column 2 h 
15297·035 PM3-B Aerobic Water Column 2 hou 15297·045 RB5H3-B Aerobic Water Column 2 h 
15297-036 570-B AerobIc Water Column 2 hou 15297·046 540-8 AerobIc Water Column 2 hou 
15297-037 851-8 Aerobic Water Column 2 hou 15297·047 A51-8 Aerobic Water Column 2 hou 
15297-038 852-8 Aerobic Water Column 2 hou 15297-048 A52-B Aerobic Water Column 2 hou 
15297-039 853-8 Aerobic Water Column 2 hou 15297-049 A53-B Aerobic Water Column 2 hou 
15297-040 GL1-8Aerobic WalerColumn 2 hou 15297-050 AC1-B AerobIc Water Column 2 hou 
15297-041 GL2-8 Aerobic Water Column 2 hou 15297-051 AC2·B Aerobic Water Column 2 hou 

METHOD BU!.NK 

Control Preparation 
ID LimIt Blank Result 

+1- ug P/L a M 

PB102W 5 5 I U Pass 

U!.80RATORY CONTROL SAMPLE RECOVERY 

Control Lab Control True Lab Control Dup True 
ID Limit Sample Result Value '¥oR Sample Result Value 

% ug P/L U9 P/L ug P/L ug P/L 

LCS102W 75-125 26 25 104 24 25 

DUPLICATE ANALYSIS 

Control Duplicate Sample 
LimIt Result a Result Q RPD a 

10 % ug P/L ug P/L 

15297-0300 25 540 410 27 HIgh 

SPIKE SAMPLE ANALYSIS 

Control SpIked Sample Spike Sample 
10 Limit Result Added Result Q %R Q 

% ug P/L ug P/L ug P/L 

EnvllOSystBms, Inc. One Lafayette Road Hampton, NH 03B43-0776 603-926-3345 fax 603-926-3521 

%R 

96 Pass 

ESI 
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Quality Control Summary 

Parameter: Orthophosphate Phosphorus 
Project: 
Matrix: 

Assabet River Sediment Phosphorus Flux Study 
Water 

QC Batch No: 103W 

Pertains to samples: 

Lab ID Sample 10 U1b 10 Sample ID 

15297-033 PM1-8 Aerobic Water Column 2 hou 
15297-034 PM2-B Aerobic Water Column 2 hou 
15297-052 AC3-B Aerobic Water Column 2 hou 
15297-053 A 11-8 Aerobic Water Column 2 hou 
15297-054 A 12-B Aerobic Water Column 2 hou 
15297-055 A13-B Aerobic Water Column 2 hou 
15297-056 S60-A Aerobic Water Column 2 hou 
15297-057 S20-A Aerobic Water Column 2 hou 

METHOD BLANK 

Control Preparation 
ID Limit Blank Result 

+/- ug P/L Q M 

PB103W 5 5 I u Pass 

LABORATORY CONTROL SAMPLE RECOVERY 

Control Lab Control True Lab Control Oup 
ID Limit Sample Result Value '¥oR Sample Result 

% ug P/L ug P/L ug P/L 

LCS103W 75-125 26 25 104 27 

DUPLICATE ANALYSIS 

Control Duplicate Sample 
LimIt Result a Result Q RPD 

JD % ug P/L ug P/L 

15297-033D 25 370 370 0 

SPIKE SAMPLE ANALYSIS 

Control Spiked Sample Splka Sample 
lD Limit Result Added Result Q 

% ug P/L ug P/L ug P/L 

True 
Value 
ug P/L 

25 

Q 

Pass 

%R Q 

EnvlrcSystems. 1m:. One LafayeUe Road Hampton, NH 03843'()778 603-926-3345 fax 603-925-3521 

%R 

108 Pass 
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Quality Control Summary 

Orthophosphale Phosphorus Parameter. 
Project: 
Malrlx: 

Assabet RIver Sediment Phosphorus Flux Siudy 
Water 

QC Balch No: 104W 

PertaIns to samples: 

Lab 10 Sample ID Lab 10 Sample ID 

15297-058 Lab Control 1 Anaerobic Water Colu 15297-069 GL2-A Anaerobic Water Column 4 h 
15297-059 Lab Control 2 Anaerobic Water Colu 15297-070 GL3-A AnaerobIc Water Column 4 h 
15297-060 Lab Control 3 Anaerobic Water Colu 15297-071 RB5H1-A AnaerobIc Waler Column ~ 
15297-061 PM1-A Anaerobic Waler Column 4 h 15297-072 RB5H2-A Anaerobic Water Column ~ 
15297-062 PM2-A AnaerobIc Water Column 4 h 15297-073 RB5H3-A AnaerobIc Water Column 
15297-064 S70-A Anaerobic Waler Column 4 h 15297-074 S40-A Anaerobic Water Column 4 h 
15297-065 BS1-A AnaerobIc Water Column 4 h 15297-075 AS1-A Anaerobic Water Column 4 h 
15297-066 BS2-A Anaerobic Waler Column 4 h 15297-076 AS2-A Anaerobic Water Column 4 h 
15297-067 BS3-A Anaerobic Water Column 4 h 15297-077 AS3-A Anaerobic Waler Column 4 h 
15297-068 GL i-A Anaerobic Waler Column 4 h 15297-078 AC1-A Anaerobic Water Column 4 h 

METHOD BLANK 

Conlrol Preparation 
ID LimIt Blank Result 

+1- U9 P/L Q M 

PB104W 5 5 I U Pass 

LABORATORY CONTROL SAMPLE RECOVERY 

Control Lab Control True Lab Control Dup True 
ID Limit Sample Result Value %R Sample Result Value 

% U9 PIL U9 P/L u9 P/L U9 P/L 

LCS104W 75-125 26 25 104 26 25 

DUPLICATE ANALYSIS 

Control Duplicate Sample 
LimIt Result Q Result Q RPD Q 

10 % U9 PIL ug P/L 

15297-0580 25 520 480 8 Pass 

SPIKE SAMPLE ANALYSIS 

Control Spiked Sample Spike Sample 
ID Limit Result Added Resull Q %R Q 

% ugPIL U9 P/L U9 P/L 

15297-0595 30-150 710 500 480 46 
15297-0645 30-150 660 500 440 44 

EllvlroSystams, Inc. Hampton, NH 03843-0nB 6D3-926-3345 fBK 603-926-3521 

%R 

104 Pass 

Pass 
Pass 
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Quality Control Summary 

Parameter: Orthophosphate Phosphorus 
Project: 
Matrix: 

Assabet River Sediment Phosphorus Flux Study 
Water 

ac Batch No: 105W 

Pertains to samples: 

Lab 10 Sample 10 LablD Sample ID 

15297-063 PM3-A Anaerobic Water Column 4 h 
15297-079 AC2-A Anaerobic Water Column 4 h 
15297-080 AC3·A Anaerobic Water Column 4 h 
15297-081 A11-A Anaerobic Water Column 4 h 
15297-082 A 12-A Anaerobic Water Column 4 h 
15297-083 A 13-A Anaerobic Water Column 4 h 
15297-084 S60·A Anaerobic Water Column 4 h 
15297-085 S20-A Anaerobic Water Column 4 h 

METHOD BLANK 

Control PreparaUon 
10 limit Blank Result 

+1- ug P/L a M 

PB105W 5 5 I U Pass 

LABORATORY CONTROL SAMPLE RECOVERY 

Control Lab Control True Lab Control Dup 
10 limit Sample Result Value "loR Sample Result 

% u9 P/L U9 P/L U9 P/L 

LCS105W 75-125 24 25 96 25 

DUPliCATE ANALYSIS 

Control Duplicate Sample 
limit Result a Result a RPO 

10 % ug P/L ug P/L 

15297-0630 25 450 430 5 

SPIKE SAMPLE ANALYSIS 

Control Spiked Sample Spike Sample 
10 Limit Result Added Result a 

% U9 PIL ug P/L ug P/L 

Trua 
Value 
u9 P/L 

25.0 

a 

Pass 

%R a 

EnvlroSystems. Inc, One Lafayette Road H!lmplon. NH 03843.()ns 603·926·3345 faK 603·92&·3521 

"loR 
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Quality Control Summary 

Orthophosphate Phosphorus Parameter. 
Project: 
Matrix: 

Assabet River Sediment Phosphorus Flux Study 
Water 

QC Batch No: 106W 

Pertains to samples: 

Lab 10 Sample 10 Lab 10 Sample [D 

15297-086 Lab Control 1 Aerobic Water Columr 15297-097 GL2-B Aerobic Water Column 4 hou 
15297-0B7 Lab Control 2 Aerobic Water Co[umr 15297-09B GL3-B Aerobic Water Column 4 hou 
15297-0B8 Lab Control 3 Aerobic Water Co[umr 15297-099 RB5H1-B AerobIc Water Column 4 h 
15297-089 PM1-B Aerobic Water Column 4 hou 15297-100 R85H2-B Aerobic Water Column 4 h 
15297-090 PM2-B AerobIc Water Column 4 hou 15297-101 R85H3-B Aerobic Water Column 4 h 
15297-092 570-8 Aerob[c Water Column 4 hou 15297-102 540-8 AerobIc Water Column 4 hou 
15297-093 BS1-B Aerobic Water Column 4 hou 15297-103 AS1-8 Aerobic Water Column 4 hou 
15297-094 8S2-B Aerobic Water Column 4 hou 15297-104 AS2-B Aerobic Water Column 4 hou 
15297-095 BS3-8 Aerobic Water Column 4 hou 15297-105 AS3-B AerobIc Water Column 4 hou 
15297-096 GL 1-8 Aerobic Water Column 4 hou 15297-106 AC1-B AerobIc Water Column 4 hou 

METHOD BLANK 

Conlrol Preparation 
ID Limit Blank Result 

+1- ug P/L Q M 

PB106W 5 5 I U Pass 

LABORATORY CONTROL SAMPLE RECOVERY 

Conlrol Lab Control True Lab Control Dup True 
ID Limit Sample Result Value %R Sample Result Value 

% ug P/L ug P/L ug PIL ug P/L 

LCS106W 75-125 25 25 100 22 25 

DUPLICATE ANALYSIS 

Control Duplicate Sample 
L1m[t Result Q Result Q RPD Q 

[D % ug P/L ug P/L 

15297-0B6D 25 390 400 3 Pass 

SPIKE SAMPLE ANALYSIS 

Control SpIked Sample SpIke Sample 
[D Limit Result Added Result Q %R Q 

% ug P/L ug P/L ug P/L 

EnvlrnSystems, Inc. One Lafayelle Road Hampton, NH 03643.(J776 603-926-3345 rax 603-926-3521 

%R 

BB Pass 

ESI 
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Quality Control Summary 

Parameter: Orthophosphate Phosphorus 
Project: 
Matrix: 

Assabet River Sediment Phosphorus Flux Study 
Water 

QC Batch No: 107W 

Pertains to samples: 

Lab 10 Sample ID . Lab 10 Sample 10 

15297-091 . PM3-B Aerobic Waler Column 4 hOl 
15297-107 AC2-B Aerobic Water Column 4 hou 
15297-108 AC3-B Aerobic Water Column 4 hou 
15297-109 A 11-B Aerobic Water Column 4 hou 
15297-110 A12-B Aerobic Water Column 4 hou 
15297-111 A13-8 Aerobic Water Column 4 hou 
15297-112 S60-B Aerobic Water Column 4 hou 
15297-113 S20-8 Aerobic Water Column 4 hou 

METHOD BLANK 

Control Preparation 
ID LImit Blank Result 

+1- ug P/L Q M 

PB107W 5 5 I u Pass 

LABORATORY CONTROL SAMPLE RECOVERY 

Control Lab Control True Lab Control Dup 
10 LImit Sample Result Value %A Sample Result 

% ug P/L ug P/L ug P/L 

LCS107W 75-125 26 25 104 23 

DUPLICATE ANALYSIS 

Control Duplicate Sample 
Limit Result Q Result Q RPD 

10 % ug P/L ug P/L 

15297-0910 25 360 350 3 

SPIKE SAMPLE ANALYSIS 

Control Spiked Sample Spike Sample 
10 LImit Result Added Result Q 

% ug P/L ug P/L ug P/L 

EnvlroSyslems, Inc. One LalayeUa Road Hampton, NH 03B43-0na 603-926-3345 

True 
Value 
ug P/L "loR 

25 92 Pass 

Q 

Pass 

"loR Q 
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Quality Control Summary 

Parameter: Orthophosphate Phosphorus 
Project: 
Matrix: 

Assabet RIver SedIment Phosphorus Flux Study 
Water 

ac Batch No: 10BW 

PertaIns to samples: 

Lab 10 Sample 10 Lab 10 Sample 10 

15297-114 Lab Control 1 AnaerobIc Waler Colu 15297-126 GL3-A Anaerobic Water Column B h 
15297-115 Lab Control 2 Anaerobic Water Colu 15297-127 RB5H1-A AnaerobIc Water Column 
15297-116 Lab Control 3 Anaerobic Water Colu 15297-128 R65H2-A AnaerobIc Water Column 
15297-117 PM1-A AnaerobIc Water Column B t 15297-129 R65H3-A Anaerobic Water Column 
15297-118 PM2-A AnaerobIc Water Column 8 t 15297-130 S40-A AnaerobIc Water Column 8 h 
15297-119 PM3-A Anaerobic Water Column B t 15297-131 AS1-A Anaerobic Water Column B h 
15297-120 S70-A Anaerobic Water Column B h 15297-132 AS2-A Anaerobic Water Column B h 
15297-123 BS3-A Anaerobic Water Column B h 15297-133 AS3-A Anaerobic Water Column B h 
15297-124 GL i-A Anaerobic Water Column B h 15297-134 AC1-A AnaerobIc Waler Column B h 
15297-125 GL2-A Anaerobic Water Column B h 15297-135 AC2-A AnaerobIc Water Column B h 

METHOD BLANK 

Control Preparation 
10 limit Blank Result 

+1- U9 PIL a M 

PB10BW 5 5 I u Pass 

LABORATORY CONTROL SAMPLE RECOVERY 

Control Lab Control True Lab Control Oup True 
ID limit Sample Result Value %R Sample Result Value 

% U9 PIL u9 P/L u9 P/L U9 FIlL 

LCS10aW 75-125 24 25 96 24 25 

DUPLICATE ANALYSIS 

Control Duplicate Sample 
LImit Result a Result a RPD a 

ID % ug PIL ug PIL 

15297-114D 25 370 370 0 Pass 

SPIKE SAMPLE ANALYStS 

Control Spiked Sample SpIke Sample 
ID LImit Result Added Result Q %R Q 

% ug FIlL U9 P/L ugP/L 

EnvlroSyslems, Inc. One Larayalla Road Hamplan, NH oaS43-0778 60a-926-3345 fSK 603-926-3521 

"loR 

96 Pass 

ESI 



Quality Control Summary 

Orthophosphate Phosphorus Parameter. 
Project: 
Matrix: 

Assabet River Sediment Phosphorus Flux Study 
Water 

QC Batch No: 109W 

Per\a.lns to samples: 

Lab 10 Sample ID Lab 10 Sample 10 

15297-121 BS1-A Anaerobic Water Column 8 h 
15297-122 BS2-A Anaerobic Water Column 8 h 
15297-136 AC3-A Anaerobic Water Column B h 
15297-137 A 11-A Anaerobic Water Column B h 
15297-138 A 12-A Anaerobic Water Column B h 
15297-139 A 13-A Anaerobic Water Column B h 
15297-140 S60-A Anaerobic Water Column 8 h 
15297-141 S20-A Anaerobic Water Column B h 

METHOD BLANK 

Control Preparation 
10 Limit Blank Result 

+1- ug P/L Q M 

PB109W 5 5 I u Pass 

LABORATORY CONTROL SAMPLE RECOVERY 

Control Lab Control True Lab Control Cup 
10 Limit Sample Result Value %R Sample Result 

% ug P/L ug P/L ug P/L 

LCS109W 75-125 24 25 96 25 

DUPLICATE ANALYSIS 

Control Duplicate Sample 
LimIt Result Q Result Q RPO 

10 % ug P/L ug P/L 

15297-1210 25 350 340 3 

SPIKE SAMPLE ANALYSIS 

Control Spiked Sample Spike Sample 
10 Limit Result Added Result Q 

% ug P/L ug P/L ug P/L 

15297-122S 30-150 980 500 360 

True 
Value 
ug P/L 

25 

Q 

Pass 

%R Q 

124 

EnvlroSyslems, Inc, Dna LarayaUe Read Hamplen, NH 03843-0778 603·926·3345 lax 603·926·3521 

'YaR 

100 Pass 

Pass 

ESI 



QualIty Control Summary 

Parameter: Orthophosphate Phosphorus 
Project: 
Matrix: 

Assabet River Sediment Phosphorus Flux Study 
Waler 

ac Batch No: 110W 

Pertains 10 samples: 

Lab 10 Sample 10 Lab 10 Sample 10 

15297-142 Lab Conlrol1 Aerobic Water Colum 15297-154 GL3-B Aerobic Water Column 8 hou 
15297-143 Lab Control 2 Aerobic Water Colum 15297-155 R85H1-B AeroblcWalerColumn 8 ~ 
15297-144 Lab Control 3 Aerobic Water Colum 15297-156 R85H2-B Aerobic Water Column 8 ~ 
15297-145 PM1-B Aerobic Waler Column 8 hOI 15297-157 R85H3-B Aerobic Waler Column 8 ~ 
15297-146 PM2-B Aerobic Water Column 8 hOI 15297-15B S40-B Aerobic Water Column 8 hou 
15297-147 PM3-8 Aerobic Water Column 8 hOl 15297-159 AS1-B Aerobic Waler Column B hou 
15297-148 870-B Aerobic Water Column B hou 15297-160 AS2-B Aerobic Water Column B hou 
15297-151 BS3-B Aerobic Water Column B hou 15297-161 AS3-B Aerobic Water Column 8 hou 
15297-152 GL 1-B Aerobic Water Column B hou 15297-162 AC1-B Aerobic Water Column B hou 
15297-153 GL2-B Aerobic Water Column B hou 15297-163 AC2-B Aerobic Water Column B hou 

METHOD BLANK 

Control Preparation 
10 Limit Blank Result 

+1- ug P/L a M 

PB110W 5 5 I u Pass 

LABORATORY CONTROL SAMPLE RECOVERY 

Control Lab Control True Lab Control Oup True 
10 Limit Sample Result Value %R Sample Result Value 

% ug P/L ug P/L ug P/L ug P/L 

LCS110W 75-125 26 25 104 27 25 

DUPLICATE ANALYSIS 

Control DUplicate Sample 
LImit Result Q Result Q RPD Q 

10 % ug P/L ug P/L 

15297-142D 25 3BO 390 3 Pass 

SPIKE SAMPLE ANALYSIS 

Control Spiked Sample Spike Sample 
10 LIm II Result Added Result Q %R Q 

% ug P/L ug P/L ug P/L 

15297-143S 30-150 1000 500 390 122 

EnvlroSystems, Inc. One Lafayelte Road Hampton, NH 0384J-OnB 603-926-3345 fax 603-926-3521 

%R 

108 Pass 

Pass 

ESI 



Quality Control Summary 

Parameter: Orthophosphate Phosphorus 
Project: 
Matrix: 

Assabet River Sediment Phosphorus Flux Study 
Water 

ac Batch No: 111W 

Pertains to samples: 

Lab ID Sample ID Lab 10 Sample 10 

15297-149 B51-B Aerobic Water Column 8 hou 
15297-150 BS2-B Aerobic Water Column 8 hou 
15297-164 AC3-B Aerobic Water Column 8 hou 
15297-165 A 11-B Aerobic Water Column 8 hou 
15297-166 A12-B Aerobic Water Column 8 hou 
15297-167 A 13-B Aerobic Water Column 8 hou 
15297-168 560-8 Aerobic Water Column 8 hou 
15297-169 S20-B Aerobic Water Column 8 hou 

METHOD BLANK 

Control Preparation 
10 LImIt Blank Result 

+1- ug P/L a M 

PB111W 5 5 I U Pass 

LABORATORY CONTROL SAMPLE RECOVERY 

Control Lab Control True Lab Control Dup 
10 LImit Sample Result Value %R Sample Result 

% ug P/L ug P/L U9 P/L 

LCS111W 75-125 27 25 108 24 

OUPLICATE ANALYSIS 

Control Duplicate Sample 
LImit Result Q Result Q RPD 

10 % ug P/L ug PJL 

15297-1490 25 350 360 3 

SPIKE SAMPLE ANALYSIS 

Control Spiked Sample Spike Sample 
ID LImit Result Added Result Q 

% ug PJL U9 PJL U9 P/L 

15297-1505 30-150 1000 500 a80 

True 
Value 
u9 PJL 

25 

a 

Pass 

"loR Q 

124 

EnvlroSystems, Inc, One LalayeUe Road Hamplen, NH 03B43~77B 603-926-3345 fax 603-928-3521 

%R 

96 Pass 

Pass 

ESI 



Quality Control Summary 

Orthophosphate Phosphorus Parameter. 
Project: 
Matrix: 

Assabet River Sediment Phosphorus F[ux Study 
Water 

ac Batch No: 112W 

Pertains to samples; 

LablD Sample 10 Lab 10 Sample [D 

15297-170 Lab Control 1 Anaerob[c Water Co[u 15297-182 GL:3-A Anaerobic Water Column 24 
15297-171 Lab Conlrol 2 AnaerobIc Water Colu 15297-183 RB5H1-A Anaerobic Water ColUmn 
15297-172 Lab Conlrol 3 Anaerobic Water Co[u 15297-184 RB5H2-A Anaerob[c Water Column 
15297-173 PM1-A Anaerobic Water Column 24 15297-185 RB5H3-A Anaerob[c Water Column 
15297-174 PM2-A AnaerobIc Water Column 24 15297-186 S40-A Anaerobic Water Column 24 
15297-175 PM3-A AnaerobIc Water Column 24 15297-187 AS1-A AnaerobIc Water Column 24 
15297-176 S70-A AnaerobIc Water Column 24 15297-188 AS2-A Anaerobic Water Column 24 
15297-177 BS1-A AnaerobIc Water Column 24 15297-189 AS3-A Anaerobic Water Column 24 
15297-178 BS2-A Anaerobic Water Column 24 15297-190 AC1-A Anaerobic Water Column 24 
15297-181 GL2-A Anaerobic Waler Column 24 15297-191 AC2-A Anaerobic Waler Column 24 

METHOD BLANK 

Control PreparaUon 
ID Limit Blank Result 

+/- ug P/L Q M 

P8112W 10 10 I u Pass 

LABORATORY CONTROL SAMPLE RECOVERY 

Conlrol Lab Control True Lab Control Dup True 
10 Limit Sample Result Value "loR Sample Result Value 

% ug P/L ugP/L ug P/L ug P/L 

LCS112W 75-125 45 50 90 

DUPLICATE ANALYSIS 

Control Duplicate Sample 
Limit Result Q Result a RPD Q 

ID % ug P/L ug P/L 

15297-170D 25 430 440 2 Pass 

SPIKE SAMPLE ANALYSIS 

Conlrol Spiked Sample Spike Sample 
10 LImit Result Added Result Q %R Q 

% ug P/L ug P/L ug P/L 

15297-171S 30-150 1000 500 440 112 

EnyjlOSyslems, Inc. One larayeUe Road Hamplon, NH 03943-0718 603-926-3345 rax 603-926-3521 

%R 

Pass 

Pass 

ESI 



Quality Control Summary 

Parameter: Orthophosphate Phosphorus 
Project: 
Matrix: 

Assabet RIver Sediment Phosphorus Flux Study 
Water 

ac Batch No: 113W 

Pertains to samples: 

Lab 10 Sample 10 Lab 10 Sample 10 

15297-179 BS3-A Anaerobic Water Column 24 
15297-1BO GL i-A Anaerobic Water Column 24 
15297-192 AC3-A Anaerobic Water Column 24 
15297-193 A 11-A Anaerobic Water Column 24 
15297-194 A 12-A Anaerobic Water Column 24 
15297-195 A 13-A Anaerobic Waler Column 24 
15297-196 S60-A Anaerobic Water Column 24 
15297-197 S20-A Anaerobic Water Column 24 

METHOD BLANK 

Control Preparation 
to Limit Blank Result 

+/- ug P/L a M 

PB113W 10 10 I U Pass 

LABORATORY CONTROL SAMPLE RECOVERY 

Control Lab Control True Lab Control Oup 
10 LimIt Sample Result Value %R Sample Result 

% ug P/L ug P/L ug P/L 

LCS113W 75-125 50 50 100 50 

DUPLICATE ANALYSIS 

Control Duplicate Sample 
Limit Result Q Result Q RPD 

10 % ug P/L ug P/L 

15297-1790 25 405 415 2 

SPIKE SAMPLE ANALYSIS 

Conlrol Spiked Sample Spike Sample 
ID LImit Result Added Result a 

% ug P/L ug P/L ug P/L 

15297-180S 30-150 BOO 500 340 

True 
Value 
ug PIL 

50 

a 

Pass 

%R Q 

92 

envlrtlSyslems. Inc. One larayette Road Hamplon. NH 03843·0778 003-920-3345 lax 003-926-3521 

%R 

100 Pass 

Pass 

ESI 



Quality Control Summary 

Parameter: Orthophosphate Phosphorus 
Project 
Matrix: 

Assabet River Sediment Phosphorus Flux Study 
Water 

QC Batch No: 114W 

Pertains to samples: 

LablD Sample ID Lab ID Sample ID 

15297-198 Lab Control 1 Aerobic Water Colum 15297-210 GL3-8 Aerobic Water Column 24 ho 
15297-199 Lab Conlrol 2 Aerobic Water Colum 15297-211 RB5H1-8 Aerobic Water Column 24 
15297-200 Lab Conlrol 3 Aerobic Water Colum 15297-212 RB5H2.B Aerobic Water Column 24 
15297-201 PM1-8 Aerobic Water Column 24 he 15297-213 RB5H3-B Aerobic Water Column 24 
15297-202 PM2-8 Aerobic Waler Column 24 he 15297·214 540-8 Aerobic Waler Column 24 ho 
15297-203 PM3·8 Aerobic Waler Column 24 he 15297-215 AS1-B Aerobic Waler Column 24 ho 
15297-204 S70-8 Aerobic Water Column 24 ho 15297-216 AS2-B Aerobic Water Column 24 ho 
15297-205 BS1-8 Aerobic Water Column 24 he 15297-217 AS3-B Aerobic Water Column 24 he 
15297-206 BS2-8 Aerobic Water Column 24 ho 15297-218 AC1-8 Aerobic Water Column 24 ho 
15297-209 GL2-8 Aerobic Water Column 24 ho 15297-219 AC2·8 Aerobic Water Column 24 ho 

METHOD BLANK 

Control Preparation 
ID Limit Blank Result 

+/- ug P/L Q M 

PB114W 10 10 I u Pass 

LABORATORY CONTROL SAMPLE RECOVERY 

Control Lab Control True Lab Conlrol Oup True 
10 Limit Sample Result Value %R Sample Result Value 

% ug P/L ug P/L ug P/L ug P/L 

LCS114W 75·125 46 50 92 47 50 

DUPLICATE ANALYSIS 

Control Duplicate Sample 
Umlt Result a Result Q RPD Q 

10 % ug P/L ug P/L 

15297-1790 25 405 415 2 Pass 

SPIKE SAMPLE ANAL YBI8 

Control Spiked Sample Spike Sample 
10 Limit Result Added Result Q %R Q 

% ug P/L . ug P/L ug P/L 

15297-1808 30-150 800 500 340 92. 

EnvirDSyslBm!I, Inc, One LafaYBIlB Road Hampton, NH 03843-0778 B03-926-3345 rax 603-926-3521 

'¥oR 

94 Pass 

Pass 

ESI 



Quality Control Summary 

Parameter: Orthophosphate Phosphorus 
Project: 
Matrix: 

Assabet River Sediment Phosphorus Flux Study 
Water 

QC Batch No: 115W 

Pertains to samples: 

Lab 10 Sample 10 Lab 10 Sample ID 

15297-207 BS3-B Aerobic Water Column 24 ho 
15297-208 GL 1-8 AerobIc Water Column 24 ho 
15297-220 AC3-B Aerobic Waler Column 24 he 
15297-221 A11-B Aerobic Water Column 24 ho 
15297-222 A12·B Aerobic Water Column 24 ho 
15297-223 A13·8 Aerobic Water Column 24 ho 
15297-224 560-8 Aerobic Waler Column 24 ho 
15297-225 S20-8 Aerobic Water Column 24 ho 

METHOD BLANK 

Control Preparation 
ID Limit Blank Result 

+1- ug P/L Q M 

PB115W 10 10 1 u Pass 

LABORATORY CONTROL SAMPLE RECOVERY 

Control Lab Control True Lab Control Dup True 
10 Limit Sample Result Value %R Sample Result Value 

% ug P/L ug P/L ug P/L ug P/L 

LCS115W 75·125 51 50 102 51 50 

DUPLICATE ANALYSIS . 

Control Duplicate Sample 
LImit Result Q Result Q RPD Q 

10 % ug P/L ug PIL 

15297-2070 25 440 445 1 Pass 

SPIKE SAMPLE ANALYSIS 

Control Spiked Sample SpIke Sample 
10 LImit Result Added Result Q %R Q 

% ug P/L ug P/L ug P/L 

15297-2085 30-150 1000 500 460 10B 

ElwlroSystems. In~. Dna Lafayette Road Hampton. NH 03843·0nB 603·926·3345 fax 603·926-3521 

"loR 

102 Pass 

1=81 
Page 77 of 13S""' 
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Quality Control Summary 

Parameter: Orthophosphate Phosphorus 
Project: 
Matrix: 

Assabet River Sediment Phosphorus Flux Study 
Water 

ac Batch No: 116W 

Pertains to samples: 

Lab 10 Sample ID Lab 10 Sample 10 

15297-226 Lab Control 1 Anaerobic Water COiL 15297-236 GL 1-A Anaerobic Water Column 48 
15297-227 Lab Control 2 Anaerobic Water COiL 15297-239 R85H 1-A Anaerobic Water Column 
15297-228 Lab Control 3 Anaerobic Waler COiL 16297-240 RB5H2-A Anaerobic Water Column 
15297-229 PM1-A Anaerobic Waler Column 4B 15297-241 R8SH3-A Anaerobic Water Column 
15297-230 PM2-A Anaerobic Water Column 48 15297-242 S40-A Anaerobic Waler Column 48 
15297-231 PM3-A Anaerobic Water Column 48 15297-243 AS1-A Anaerobic Water Column 48 
15297-232 S70-A Anaerobic Water Column 4B 15297-244 AS2-A Anaerobic Water Column 48 
15297-233 BS1-A AnaerobIc Water Column 48 15297-245 AS3-A AnaerobIc Water Column 48 
15297-234 BS2-A Anaerobic Water Column 48 15297-246 AC1-A Anaerobic Water Column 48 
15297-235 BS3-A AnaerobIc Water Column 48 15297-247 AC2-A Anaerobic Water ColUmn 48 

METHOD BLANK 

Control Preparation 
10 limit Blank Result 

+1- ug P/L a M 

PB116W 10 10 I u Pass 

LABORATORY CONTROL SAMPLE RECOVERY 

Control Lab Control True Lab Control Dup True 
10 LImit Sample Result Value %R Sample Result Value 

% ug P/L ug P/L ug P/L ug P/L 

lCS116W 75-125 42 50 84 45 50 

DUPLICATE ANALYSIS 

Control Duplicate Sample 
LImIt Result Q Result a RPO a 

10 % ug P/L ug P/L 

15297-2260 25 425 430 1 Pass 

SPIKE SAMPLE ANALYSIS 

Conlrol Spiked Sample Spike Sample 
10 LImit Result Added Result a "loR a 

Gig ug P/L ug P/L ug P/L 

15297-2275 30-150 1200 500 430 154 

EnvlroSyslams, Inc. One Larayalla Road Hamplen, NH 03B43-0nB 603-926-3345 rax 603-926-3521 

%R 

90 Pass 

Page 78 of 13~S I 
www.envlresystems.com 
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Quality Control Summary 

Parameter: Orthophosphate Phosphorus 
Project: 
Matrix: 

Assabet River Sediment Phosphorus Flux Study 
Water 

QC Balch No: 117W 

Pertains to samples: 

LablD Sample 10 LablD Sample 10 

15297-237 GL2-A Anaerobic Water Column 48 
15297-238 GL3-A Anaerobic Water Column 48 
15297-248 AC3-A Anaerobic Water Column 48 
15297-249 A 11-A Anaerobic Waler Column 48 
15297-250 A12-A Anaerobic Waler Column 48 

METHOD BLANK 

Control Preparatlon 
ID Limit Blank Result 

+1- ug P/L Q M 

PB117W 10 10 I U Pass 

LABORATORY CONTROL SAMPLE RECOVERY 

Conlrol Lab Control True Lab Control Oup 
10 LImit Sample Result Value %R Sample Result 

% ug P/L ug P/L ug P/L 

LCS117W 75-125 54 50 108 55 

. DUPLICATE ANALYSIS 

Control Duplicate Sample 
LImit Result Q Result Q RPD 

ID % ug P/L ug P/L 

15297-2370 25 375 3BO 1 

SPIKE SAMPLE ANALYSIS 

Conlrol Spiked Sample Spike Sample 
ID LImit Result Added Result Q 

% ug PIL ug P/L ug P/L 

15297-238S 30-150 1000 500 415 

True 
Value 
ug P/L 

50 

Q 

Pass 

%R Q 

117 

EllvlroSyslems. Inc. One Lafayelte Road Hampton. NH 03843-1)778 603-926-3345 fax 603-926-3521 

%R 

110 Pass 

Pass 

ESI 



Quality Control Summary 

Parameter: Orthophosphate Phosphorus 
Project: 
Matrix: 

Assabet River Sediment Phosphorus Flux Study 
Water 

ac Batch No: 11BW 

Pertains 10 samples: 

Lab 10 Sample 10 Lab 10 Sample 10 

15297-282 Lab Control 1 Anaerobic Water COiL 15297-292 GL1-A Anaerobic Water Column 3 d 
15287-283 Lab Control 2 Anaerobic Water COil 15297-293 GL2-A Anaerobic Water Column 3 d 
15297-284 lab Control 3 Anaerobic Water COil 15297-294 GL3-A Anaerobic Water Column 3 d 
15297·285 PM1-A Anaerobic Water Column 3 ( 15297-295 R85H1-A Anaerobic Water Column 
15297-286 PM2-A Anaerobic Water Column 3 c 15297-296 R85H2-A Anaerobic Waler Column 
15297-287 PM3-A Anaerobic Water Column 3 ( 15297-297 R85H3-A Anaerobic Water Column 
15297-288 S70·A Anaerobic Water Column 3 d 15297-286 S40-A Anaerobic Waler Column 3 d 
15297-289 BS1-A Anaerobic Waler Column 3 d 15297-289 AS1-A Anaerobic Waler Column 3 d 
15297-290 BS2·A Anaerobic Waler Column 3 d 15297·300 AS2·A Anaerobic Water Column 3 d 
15297·291 BS3-A Anaerobic Water Column 3 d 15297-301 ASa·A Anaerobic Water Column 3 d 

METHOD BLANK 

Control Preparatfon 
10 LImit Blank Result 

+1- ug PJL a M 

PB118W 20 20 I U Pass 

LABORATORY CONTROL SAMPLE RECOVERY 

Control Lab Conlrol True Lab Control Oup True 
10 LImit Sample Result Value %R Sample Result Value 

% ug P/L ug P/L ug P/L ug P/L 

LCS11BW 75·125 725 750 97 715 750 

DUPLICATE ANALYSIS 

Control Duplicate Sample 
Limit Result a Result Q RPD Q 

10 % ug PJL ug P/L 

15297-2820 25 362 365 1 Pass 
15297·2950 25 307 275 11 Pass 

SPIKE SAMPLE ANAL VSIS 

Control Spiked Sample 8pike Sample 
10 LImit Result Added Result a %R a 

% ug P/L ug P/L ug P/L 

15297·2838 30·150 575 250 354 BB 
15297·2965 30-150 715 500 307 82 

EnvlroSyslems, Inc. One Lafayetle Aoatl Hampton, NH 03843-0778 603-926-3345 tax 603-928-3621 

%R 

95 Pass 

Pass 
Pass 

Est 
Page 80 of 138 
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Quality Control Summary 

Parameter: Orthophosphate Phosphorus 
Project: 
MatrIx: 

Assabet RIver Sediment Phosphorus Flux Study 
Water 

ac Balch No: 119W 

Pertains to samples: 

LablD Sample ID Lab 10 Sample ID 

15297-282 Lab Control 1 Anaerobic Water COil 15297-292 GL 1-A Anaerobic Water Column 3 d 
15297-283 Lab Control 2 AnaerobIc Water COiL 15297-293 GL2-A Anaerobic Water Column :3 d 
15297-284 Lab Control 3 Anaerobic Water COiL 15297-294 GL3-A Anaerobic Water Column :3 d 
15297-285 PM1-A Ailaeroblc Water Column 3 ( 15297-295 Ra5H 1-A Anaerobic Waler Column 
15297-286 PM2-A Anaerobic Water Column 3 ( 15297-296 R85H2-A Anaerobic Water Column 
15297-287 PM3-A Anaerobic Water Column 3 ( 15297-297 RB5H3-A Anaerobic Water Column 
15297-28B S70-A Anaerobic Water Column 3 d 15297-29B S40-A Anaerobic Water Column 3 d 
15297-289 BS1-A Anaerobic Water Column 3 d 15297-299 AS1-A Anaerobic Water Column 3 d 
15297-290 BS2-A Anaerobic Water Column :3 d 15297-300 AS2-A AnaerobIc Waler Column 3 d 
15297-291 BS3-A AnaerobIc Water Column 3 d 15297-301 AS3-A AnaerobIc Waler Column 3 d 

METHOD BLANK 

Control Preparation 
10 lImii Blank Result 

+1- ug P/L a M 

PB119W 20 20 I u Pass 

LABORATORY CONTROL SAMPLE RECOVERY 

Control Lab Conlrol True Lab Control Dup True 
10 LImit Sample Result Value %R Sample Result Value 

% ug P/L ug P/L ug P/L ug P/L 

LCS119W 75-125 741 750 99 743 750 

DUPLICATE ANALYSIS 

Control Duplicate Sample 
LImit Result a Result a RPD a 

10 % ug P/L ug P/L 

15297-2820 25 362 365 1 Pass 
15297-295D 25 307 275 11 Pass 

SPIKE SAMPLE ANALYSIS 

Control Spiked Sample Spike Sample 
10 Umit Result Added Resull a "loR a 

% ug P/L ug P/L ug P/L 

15297-2838 30-150 575 250 354 BB 
15297-2968 30-150 715 500 307 82 

EnvlroSystertUl.lnc. One lafayelte Road Hampton. NH 03B43-0nB 603·926-3345 tax 803-926-3521 

%R 

99 Pass 

1=81 
Page 81 of 13a-
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Quality Control Summary 

Parameter: Orthophosphate Phosphorus 
Project: 
Matrix: 

Assabet River Sediment Phosphorus Flux Study 
Water 

QC Balch No: 120W 

Pertains to samples: 

Lab ID Sample 10 Lab ID Sample ID 

15297-302 AC1-A Anaerobic Water Column 3 d 15297-312 Lab Control 3 Aerobic: Water Colum 
15297-303 AC2-A AnaerobIc Water Column 3 d 15297-313 PM1-8 Aerobic Water Column 3 da} 
15297-304 AC3-A Anaerobic Waler Column 3 d 15297-314 PM2-B Aerobic Waler Column 3 da} 
15297-305 A 11-A Anaerobic: Water Column 3 d 15297-315 PM3-B Aerobic Waler Column 3 da~ 
15297-306 A 12-A Anaerobic Water Column 3 d 15297-316 670-8 Aerobic Waler Column 3 day 
15297-307 A13-A Anaerobic: WalerColumn 3 d 15297-317 BS1-B Aerobic Water Column 3 day 
15297-308 S60-A AnaerobIc: Water Column 3 d 15297-31B BS2-B AerobIc WateT Column 3 day 
15297-309 S20-A AnaerobIc: Water Column 3 d 15297·319 BS3-B AerobIc Water Column 3 day 
15297-310 Lab Control 1 Aerobic Water Colum 15297-320 GL 1-B AerobIc Water Column 3 day 
15297-311 Lab Conlrol 2 Aerobic Water Colum 15297-321 GL2-B AerobIc Water Column 3 day 

METHOD BLANK 

Control PreparaUon 
ID Limit Blank Result 

+1- ug P/L Q M 

PB120W 20 20 I u Pass 

LABORATORY CONTROL SAMPLE RECOVERY 

Control Lab Control True Lab Control Dup True 
tD Limit Sample Result Value %R Sample Result Value 

% ug P/L ug P/L ug P/L U9 P/L 

LCS120W 75-125 487 500 97 492 500 

DUPLICATE ANALYSIS 

Control Duplicate Sample 
LImIt Result Q Result Q RPD Q 

ID % .ug P/L ug P/L 

15297-3100 25 330 325 2 Pass 

SPIKE SAMPLE ANALYSIS 

Control Spiked Sample SpIke Sample 
10 Limit Result Added Result Q %R Q 

% ug P/L ug P/L ug P/L 

15297-311S 30-150 791 500 354 87 

EnvlrtlSyslems, Inc. Ono Lalayeue Rcad Hamplen, NH 03843-0778 603·926-3345 laK 603-926-3521 

%R 

98 

Pass 

Pass 

ESI 

I 
J 



Quality Control Summary 

Parameter: Orthophosphate Phosphorus 
Project: 
Matrix: 

Assabet River Sediment Phosphorus Flux Study 
Water 

QC Batch No: 121W 

Pertains to samples: 

LablD Sample 10 LahlO Sample 10 

15297-322 GL3-8 AerobIc Water Column 3 day 15297·332 AC3-B Aerobic Water Column 3 day 
15297·323 R85H1-8 Aerobic Water Column 3 d 15297·333 A 11-B Aerobic Water Column:; day 
15297-324 R85H2-B Aerobic Water Column 3 d 15297-334 A 12-8 Aerobic Water Column 3 day 
15297-325 R85H3-B Aerobic Waler Column 3 d 15297-335 A13-B Aerobic Water Column 3 day 
15297-326 540-8 Aerobic Waler Column 3 day 15297-336 560-8 Aerobic Waler Column 3 day 
15297-327 AS1-B Aerobic Water Column 3 day 15297-337 520-B Aerobic Water Column 3 day 
15297-328 AS2-B Aerobic Waler Column 3 day 
1p297-329 AS3-B Aerobic Water Column 3 day 
15297-330 AC1-B Aerobic Waler Column 3 day 
15297-331 AC2-B Aerobic Water Column 3 day 

METHOD BLANK 

Control Preparation 
10 LImIt Blank Result 

+/- ug P/L Q M 

PB121W 20 20 I U Pass 

LABORATORY CONTROL SAMPLE RECOVERY 

Control Lab Control True Lab Control Dup True 
ID LImit Sample Result Value %R Sample Result Value 

% ug P/L ug P/L ug P/L ug P/L 

LCS121W 75-125 753 750 100 736 750 

DUPLICATE ANALYSIS 

Control Dupilcate Sample 
Limit Result Q Result Q RPD Q 

ID % ug P/L ug P/L 

15297-3230 25 267 266 0 Pass 

SPIKE SAMPLE ANALYSIS 

Control Spiked Sample Spike Sample 
ID Limit Result Added Result Q %R Q 

% ug P/L ug P/L ug P/L 

15297-3245 30-150 516 250 292 90 

EnvlrtlSystoms. Ino. One Larayette Rend Hamplen. NH 03B43.Q77B 603-926-3345 rax 603·926·3521 

%R 

98 Pass 

Pass 

ESI 

j 



Quality Control Summary 

Parameter: Orthophosphate Phosphorus 
Project: 
Matrix: 

Assabet RIver SedIment Phosphorus Flux Study 
Water 

QC Batch No: 122W 

PertaIns to samples: 

LablD Sample ID Lab ID Sample ID 

15297·338 Lab Control 1 AnaerobIc Waler Colu 15297·348 GL 1·A Anaerobic Water Column 5 d 
15297-339 Lab Control 2 AnaerobIc Waler Colu 15297-349 G12-A Anaerobic Water Column 5 d 
15297-340 Lab Control 3 Anaerobic Water Colu 15297-350 GL3·A AnaerobIc Water Column 5 d 
15297-341 PM1-A Anaerobic Water Column 5 c 15297-351 R85H1-A Anaerobic Waler Column 
15297-342 PM2-A Anaerobic Water Column 5 c 15297·352 R85H2-A Anaerobic Waler Column 
15297-343 PM3-A Anaerobic Waler Column 5 c 15297-353 RB5H3·A Anaerobic Water Column 
15297-344 S70-A Anaerobic Water Column 5 d 15297-354 S40·A AnaerobIc Water Column 5 d 
15297-345 BS1-A Anaerobic Water Column 5 d 15297-355 AS1·A Anaerobic Waler Column 5 d 
15297-346 8S2-A Anaerobic Water Column 5 d 15297-356 AS2-A Anaerobic Waler Column 5 d 
15297-347 BS3-A Anaerobic Water Column 5 d 15297-357 AS3·A Anaerobic Water Column 5 d 

METHOD BLANK 

Control Preparation 
ID Umlt Blank Result 

+1- u9 P/L Q M 

P8122W 20 20 I u Pass 

LABORATORY CONTROL SAMPLE RECOVERY 

Control Lab Control True Lab Control Dup True 
ID LImIt Sample Result Value %R Sample Result Value 

% ug P/L U9 P/L ug P/L ug P/L 

LCS122W 75-125 492 500 98 492 500 

DUPLICATE ANALYSIS 

Control Duplicate Sample 
LImIt Result a Result Q RPD a 

ID % U9 P/L U9 P/L 

15297·338D 25 333 333 a Pass 
15297·352D 23 261 257 2 Pass 

SPIKE SAMPLE ANALYSIS 

Control Spiked Sample Spike Sample 
[D LImit Resu[t Added Result Q %R Q 

% ug P/L ugP/L ug P/L 

15297-3395 30-150 764 500 334 86 
15297-3545 30-150 724 500 281 B9 

EnvlroSyslems, Inc. One lafayalla Road Hamplen, NH 03843-0778 603·926·3345 fax 603·926-3521 

%R 

88 Pass 

Pass 
Pass 

ESI 



QualJty Control Summary 

Orthophosphate Phosphorus Parameter. 
Project: 
Matril(; 

Assabet RIver Sediment Phosphorus Flux Study 
Water 

ac Batch No: 123W 

PertaIns to samples: 

Lab ID Sample ID LablD Sample [D 

15297-358 AS1-A Anaerobic Water Column 5 d 15297-368 Lab Control 3 Aerobic Water Cotum 
15297-359 AS2-A Anaerobic Water Column 5 d 15297-369 PM1-B Aerobic Waler Column 5 da~ 
15297-360 AS3-A Anaerobic Water Column 5 d 15297-370 PM2-B Aerobic Waler Column 5 da~ 
15297-361 A 11-A AnaerobIc Water Column 5 d 15297-371 PM3-B AerobIc Waler Column 5 da~ 
15297-362 A 12-A Anaerobic Water Column 5 d 15297-372 S70-B AerobIc Water Column 5 day 
15297-363 A 13-A Anaerobic Water Column 5 d 15297-373 861·8 Aerobic Waler Column 5 day 
15297-364 S60-A AnaerobIc Water Column 5 d 15297-374 862-B Aerobic Waler Column 5 day 
15297-365 S20-A AnaerobIc Water Column 5 d 15297-375 BS3·B Aerobic Water Column 5 day 
15297-366 Lab Control 1 Aerobic Water Colum 15297-376 GL1-B Aerobic Water Column 5 day 
15297-367 Lab Control 2 AerobIc Water Colum 15297-377 GL2-8 Aerobic Water Column 5 day 

METHOD BLANK 

Control Preparation 
ID LimIt Blank Result 

+1- ug P/L Q M 

PB123W 20 20 I u Pass 

LABORATORY CONTROL SAMPLE RECOVERY 

Control Lab Control True Lab Control Dup True 
10 Limit . Sample Result Value '¥oR Sample Result Value 

% ug P/L U9 P/L u9 P/L U9 PIL 

LCS123W 75-125 491 500 9B 491 500 

DUPLICATE ANALYSIS 

Control Duplicate Sample 
Limit Result Q Result a RPD a 

10 % U9 PJL U9 PJL 

15297-3660 25 210 204 3 Pass 

SPIKE SAMPLE ANALYSIS 

Control SpIked Sample Spike Sample 
10 Limit Result Added Result Q %R Q 

% ug PJL U9 P/L U9 P/L 

15297·3675 30-150 722 500 276 89 

EnvlroSyslams. Inc. Orle Lafayella Read Hamplen. NH 03843·0778 603-926-3345 fa. 603-926-3521 

%R 

96 Pass 

Pass 

ESI 



Quality Control Summary 

Parameter: Orthophosphate Phosphorus 
Project 
Matrix: 

Assabet River Sediment Phosphorus Flux Study 
Water 

ac Batch No: 124W 

Pertains to samples: 

Lab ID Sample 10 LablD Sample ID 

15297-378 GL3-B Aerobic Water Column 5 day 15297-388 AC3-8 Aerobic Water Column 5 day 
15297-379 R85H1-B Aerobic Water Column 5 d 15297-389 A11-8 Aerobic Water Column 5 day 
15297-380 R85H2-B Aerobic Water Column 5 c 15297-390 A 12-8 Aerobic Water Column 5 day 
15297-381 R85H3-8 Aerobic Waler Column 5 c 15297-391 A 13-8 Aerobic Waler Column 5 day 
15297-382 S40·B Aerobic Water Column 5 day 15297-392 S60-B Aerobic Water Column 5 day 
15297-383 AS1-B Aerobic Water Column 5 day 15297-393 S20-B Aerobic Water Column 5 day 
15297-384 AS2-8 Aerobic Water Column 5 day 
15297-385 AS3-B AerobiC Water Column 5 day 
15297-366 AC1-B Aerobic Water Column 5 day 
15297-367 AC2-B Aerobic Water Column 5 day 

METHOD BLANK 

Control Preparation 
10 LimIt Blank Result 

+/- ug P/L a M 

PB124W 20 20 I U Pass 

LABORATORY CONTROL SAMPLE RECOVERY 

Control Lab Control True Lab Conlrol Dup True 
10 LImit Sample Result Value %R Sample Result Value 

% ug P/L ug P/L ug P/L ug P/L 

LCS124W 75-125 494 500 99 496 500 

DUPLICATE ANALYSIS 

Conlrol Duplicate Sample 
LImit Result a Result a RPO a 

10 % U9 P/L ug P/L 

15297-381D 25 133 133 a Pass 

SPIKE SAMPLE ANALYSIS 

Control Spiked Sample SpIke Sample 
10 Limit Result Added Result a %R a 

% ug P/L ug P/L ug P/L 

15297-3625 30-150 704 500 204 100 

EnvlroSyslams. Inc. One Lafayette Read Hampten. NH 03843·0778 603·926·3345 faK 603·926·3521 

%R 

100 Pass 

Pass 

ESI 



Quality Control Summary 

Parameter: orthophosphate Phosphorus 
Project: 
MatrIx: 

Assabet RIver SedIment Phosphorus Flux Study 
Water 

ac Batch No: 126W 

Perialns to samples: 

Lab 10 Sample 10 Lab 10 Sample 10 

15297-394 Lab Control 1 AnaerobIc Water Colu 15297-404 GL i-A AnaerobIc Water Column 10 
15297-395 Lab Control 2 AnaerobIc Waler Colu 15297-405 GL2-A AnaerobIc Water Column 10 
15297-396 Lab Control 3 Anaerobic Water Colu 152~7-406 GL3·A AnaerobIc Water Column 10 
15297-397 PM1-A AnaerobIc Water Column 10 15297-407 R85H1-A AnaerobIc Water Column 
15297-398 PM2-A Anaerobic Water Column 10 15297-40B R85H2-A Anaerobic Water Column 
15297-399 PM3·A AnaerobIc Water Column 10 15297-409 R85H3·A AnaerobIc Water Column 
15297-400 S70·A AnaerobIc Water Column 10 15297-410 S40·A AnaerobIc Water Column 10 
15297-401 BS1-A AnaerobIc Water Column 10 15297-411 AS1·A Anaerobic Water Column 10 
15297-402 BS2-A Anaerobic Water Column 10 15297-412 AS2·A AnaerobIc Water Column 10 
15297-403 BS3·A AnaerobIc Water Column 10 15297-413 AS3·A AnaerobIc Water Column 10 

METHOD BLANK 

Control Preparal/on 
10 LImIt Blank Result 

+1- ug P/L a M 

P8126W 20 20 I u Pass 

LABORATORY CONTROL SAMPLE RECOVERY 

Control Lab Controll True Lab Control Dup True 
ID LimIt Sample Result Value %R Sample Result Value 

% ug P/L ug P/L ug P/L ug P/L 

LCS126W 75-125 762 750 102 749 750 

DUPLICATE ANALYSIS 

Control DUplicate Sample 
LimIt Result a Result a RPD a 

10 % ug P/L ug P/L 

15297-3940 25 27B 276 1 Pass 
15297-4110 23 172 177 3 Pass 

SPIKE SAMPLE ANALYSIS 

Control SpIked Sample SpIke Sample 
10 LImit Result Added Result a %R a 

% ug P/L ug P/L ug P/L 

15297-395S 30-150 B47 500 316 106 
15297-4125 30-150 1009 500 492 103 

EnvlroSyslems, Inc, One Lafayette Road Hamplen, NH 03843-0778 603-926-3345 lax e03-926-3521 

%R 

100 Pass 

Pass 
Pass 

ESI 



Quality Control Summary 

Parameter: Orthophosphate Phosphorus 
Project: 
Malrix: 

Assabet River SedIment Phosphorus Flux Study 
Water 

QC Batch No: 127W 

Pertains to samples: 

LablD Sample ID Lab ID Sample ID 

15297-414 AC1-A Anaerobic Waler Column 10 15297-424 Lab Control 3 Aerobic Water Colum 
15297-415 AC2-A Anaerobic Waler Column 10 15297-425 PM1-B Aerobic Water Column 10 de 
15297-416 AC3-A Anaerobic Waler Column 10 15297-426 PM2-B Aerobic Water Column 10 de 
15297-417 A 11-A Anaerobic Water Column 10 15297-427 PM3·B Aerobic Waler Column 1 0 d~ 
15297-41B A 12-A AnaerobIc Watsr Column 10 15297-428 870-8 Aerobic Water Column 10 de 
15297-419 A 13-A Anaerobic Waler Column 10 15297-429 881-8 Aerobic Water Column 10 da 
15297-420 S60-A Anaerobic Water Column 10 15297-430 8S2-B Aerobic Water Column 10 da 
15297-421 S20-A Anaerobic Waler Column 10 15297-431 883-8 Aerobic Water Column 10 de 
15297-422 Lab Control 1 Aerobic Water Colum 15297-432 GL 1-8 Aerobic Water Column 10 da 
15297-423 Lab Control 2 Aerobic Water Colum 15297-433 GL2-B Aerobic Water Column 10 de 

METHOD 8LANK 

Control PreparaUon 
10 LImit Blank Result 

+/- U9 P/L Q M 

PB127W 20 20 I u Pass 

LABORATORY CONTROL SAMPLE RECOVERY 

Conlrol Lab Control True Lab Control Dup True 
10 LImit Sample Result Value %R Sample Result Value 

% U9 P/L u9 P/L U9 P/L ugP/L 

LCS127W 75-125 49B 500 100 503 500 

DUPLICATE ANALYSIS 

Control Duplicate Sample 
Limit Result Q Result a RPD Q 

ID % ug P/L U9 P/L 

15297-422D 25 193 192 1 Pass 

SPIKE SAMPLE ANAL VSIS 

Conlrol Spiked Sample Spike Sample 
ID Limit Result Added Result Q %R Q 

% ug P/L ug P/L ug P/L 

15297-423S 30-150 190 500 301 9B 

EnvlroSYlilems. Inc. One Lulayelle Road Hamplen, NH 03843.0778 603·926-3345 IUK 603-926·3521 

%R 

101 Pass 

Pass 

ESI 

j 



Quality Control Summary 

Orthophosphate Phosphorus Parameter. 
Project: 
Matrix: 

Assabet River Sediment Phosphorus Flux Study 
Water 

ac Batch No: 128W 

Pertains 10 samples: 

Lab ID Sample ID Lab 10 Sample 10 

15297-434 GL3-B Aerobic Waler Column 10 da 15297-444 AC3-B Aerobic Waler Column 10 da 
15297-435 R85H1-B Aerobic Water Column 10 15297-445 A11-B Aerobic Water Column 10 da 
15297-436 R85H2-B Aerobic Water Column 10 15297-446 A12-B Aerobic Water Column 10 da 
15297-437 R85H3-B Aerobic Water Column 10 15297-447 A13-B Aerobic Water Column 10 da 
15297-438 540-B Aerobic Water Column 10 da 15297-448 560-B Aerobic Water Column 10 da 
15297-439 AS1-B Aerobic Water Column 10 da 15297-449 S20-B Aerobic Waler Column 10 da 
15297-440 AS2-B Aerobic Water Column 10 da 
15297-441 AS3-B AerobIc Water Column 10 da 
15297-442 AC1·B AerobIc Water Column 10 da 
15297-443 AC2·B Aerobic Water Column 10 da 

METHOD BLANK 

Control Preparation 
10 Limit Blank Result 

+/- ug P/L a M 

P8128W 20 20 I u Pass 

LABORATORY CONTROL SAMPLE RECOVERY 

Control Lab Control True Lab Control Dup True 
10 Umlt Sample Result Value %R Sample Result Value 

% ug P/L ug P/L ug P/L ug P/L 

LCS128W 75-125 500 500 100 506 500 

DUPLICATE ANALYSIS 

Control DUplicate Sample 
Limit Result Q Result Q RPO Q 

ID % ug P/L ug P/L 

15297-4390 25 84 84 0 Pass 

SPIKE SAMPLE ANALYSIS 

Control Spiked Sample Spike Sample 
10 Limit Result Added Result a %R Q 

% ug P/L ug P/L ug P/L 

15297-4405 30-150 714 500 181 107 

EnvlroSyslems, Ino. One Larayelle Road Hamplon, NH 03843-0778 603-926-3345 fwe 603-926·3521 

%R 

101 Pass 

Pass 

ESI 



Quality Control Summary 

Parameter: Orthophosphate Phosphorus 
Project: 
Malrix: 

Assabet River Sediment Phosphorus Flux Study 
Water 

QC Batch No: 129W 

Pertains to samples: 

Lab 10 Sample 10 Lab ID Sample 10 

15297-450 Lab Conlrol1 Anaerobic Waler Colu 15297-460 GL 1-A Anaerobic Water Column 15 
15297-451 Lab Control 2 Anaerobic Waler Colu 15297-461 GL2-A Anaerobic Water Column 15 
15297-452 Lab Control 3 Anaerobic Waler Colu 15297-462 GL3-A Anaerobic Water Column 15 
15297-453 PM1-A Anaerobic Weter Column 15 15297-463 RB5H1-A Anaerobic Water Column 
15297-454 PM2-A Anaerobic Water Column 15 15297-464 RB5H2-A Anaerobic Water Column 
15297-455 PM3-A Anaerobic Water Column 15 15297-465 RB5H3-A AnaerobIc Water Column 
15297-456 S70-A Anaerobic Waler Column 15 15297-466 S40-A Anaerobic Water Column 15 
15297-457 8S1-AAnaeroblc Water Column 15 15297-467 AS1-AAnaerobic Water Column 15 
15297-458 8S2-A Anaerobic Waler Column 15 15297-468 AS2-A Anaerobic Water Column 15 
15297-459 8S3-A Anaerobic Water Column 15 15297-469 AS3-A Anaerobic Weter Column 15 

METHOD BLANK . 

Conlrol Preparation 
10 Limit Blenk Result 

+/- ug P/L Q M 

P8129W 20 20 I u Pass 

LABORATORY CONTROL SAMPLE RECOVERY 

Control Lab Control True Lab Control Oup True 
[0 Llm[t Sample Resu[t Value %R Sample Result Value 

% ug P/L ug P/L ug P/L ug P/L 

LCS129W 75-125 509 500 102 512 500 

DUPLICATE ANALYSIS 

Control Duplicate Sample 
Limit Result Q Result Q RPD Q 

[D % ug P/L ug P/L 

15297-4500 25 2B4 286 1 Pass 
15297-4690 23 492 495 1 Pass 

SPIKE SAMPLE ANALYSIS 

Control Spiked Sample Spike Sample 
ID Limit Result Added Result Q %R Q 

% ug P/L ug P/L ug P/L 

15297-451S 30-150 B43 500 305 10B 

EnvlroSyslems, Inc, One Larayelle Road Hampton, NH 03843-0nB 603-926-3345 fax 603·926·3521 

%R 

102 Pass 

Pass 

ESI 

ww;.J.envlrosystems.com 
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Quality Control Summary 

Parameter: Orthophosphate Phosphorus 
Project: 
Matrix: 

Assabet River Sediment Phosphorus Flux Study 
Water 

QC Batch No: 130W 

Pertains to samples: 

Lab 10 Sample 10 Lab 10 Sample 10 

15297470 AC1-A Anaerobic Water Column 15 15297-480 Lab Control 3 Aerobic Water Colum 
15297-471 AC2-A Anaerobic Water Column 15 15297-481 PM1-B Aerobic Water Column 15 de 
15297472 AC3-A Anaerobic Water Column 15 15297-482 PM2-8 Aerobic Water Column 15 de 
15297-473 A11-A Anaerobic Waler Column 15 15297-483 PM3-8 Aerobic Water Column 15 dE 
15297-474 A12-A Anaerobic Waler Column 15 15297-484 S70-B Aerobic Waler Column 15 da 
15297-475 A13-A Anaerobic Waler Column 15 15297-485 8S1-B Aerobic Water Column 15 da 
15297476 860-A Anaerobic Water Column 15 15297486 882-8 Aerobic Water Column 15 da 
15297477 820-A Anaerobic Water Column 15 15297-487 883-8 Aerobic Water Column 15 da 
15297478 Lab Control 1 Aerobic Water Columr 15297-488 GL 1-8 Aerobic Water Column 15 da 
15297479 Lab Control 2 Aerobic Water Colum 15297-489 Gl2-B Aerobic Water Column 15 de 

METHOD 8lJ11NK 

Control Preparation 
ID limit Blank Result 

+1- ug P/L Q M 

PB130W 20 20 I u Pass 

lJIIBORATORY CONTROL SAMPLE RECOVERY 

Control Lab Control True Lab Control Oup True 
10 Limit Sample Result Value %R Sample Result Value 

% ug P/L ug P/L ug P/L ug PIL 

LCS130W 75-125 506 500 101 511 500 

DUPLiCA1E ANALYSIS 

Control Duplicate Sample 
limit Result Q Result Q RPO Q 

10 % ug P/L ug P/L 

152974780 25 172 193 12 Pass 

SPIKE SAMPLE ANALYSIS 

Control Spiked Sample Spike Sample 
10 limit Result Added Result Q %R Q 

% ug P/L ug P/L ug P/L 

152974708 30-150 785 500 20B 115 
15297-479S 30-150 821 500 293 106 

, 

Envlro5yslams, Inc. One LafayeUe Road Hamplon, NH 03B43.(J778 603-926-3345 fax 603-928-3521 

%R 

102 Pass 

Pass 
Pass 

ESI 

YfflW.envllOsyslems.com 
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Quality Control Summary 

Parameter: Orthophosphate Phosphorus 
Project: 
Matrix: 

Assabet River Sediment Phosphorus Flux Study 
Water 

ac Balch No: 131W 

Pertains 10 samples: 

Lab 10 Semple 10 Lab 10 Sample 10 

15297-490 GL3-B Aerobic Water Column 15 da 15297-500 AC3·B Aerobic Water Column 15 da 
15297-491 RB5H1-B Aerobic Water Column 15 15297-501 A 11-8 Aerobic Water Column 15 da 
15297-492 RB5H2-B Aerobic Water Column 15 15297-502 A12-BAeroblc Water Column 15 da 
15297-493 R85H3-B Aerobic Water Column 15 15297-503 A 13-8 Aerobic Waler Column 15 da 
15297-494 S40-B Aerobic Water Column 15 da 15297-504 860-B Aerobic Water Column 15 da 
15297-495 AS1-B AerobIc Waler Column 15 da 15297-505 820-8 Aerobic Waler Column 15 da 
15297-496 AS2-B Aerobic Water Column 15 da 
15297-497 AS3-B Aerobic Water Column 15 da 
15297-498 AC1-B AerobIc Waler Column 15 da 
15297-499 AC2-B Aerobic Water Column 15 da 

METHOD BLANK 

Control Preparatron 
10 LimIt Blank Result 

+/- ug P/L a M 

PB131W 20 20 I U Pass 

LABORATORY CONTROL SAMPLE RECOVERY 

Control Leb Conlrol True Lab Conlrol Oup True 
10 Limit Sample Result Value %R Sample Result Value 

% ug P/L ug P/L ug P/L ug P/L 

LCS131W 75-125 506 500 101 511 500 

DUPLICATE ANALYSIS 

Control Duplicate Sample 
Limit Result a Result a RPO a 

10 % ug P/L ug P/L 

15297-4970 25 138 132 4 Pass 

SPIKE SAMPLE ANALYSIS 

Control Spiked Sample SpIke Sample 
ID Limit Result Added Result a %R a 

% ug P/L ug P/L ug P/L 

15297-4985 30-150 736 500 220 103 

EnvlroSyalems. Inc. One Lafayette Road Hanlplon, NH 03643.Q778 603-926-3345 fax 603-926-3521 

%R 

102 Pass 

Pass 

ESI 
Page 92 af 1 ~8 

www.envlrosys!ems.com 



Quality Control Summary 

Parameter: Orthophosphate Phosphorus 
Project: 
Matrix: 

Assabet River Sediment Phosphorus Flux Study 
Water 

QC Balch No: 132W 

Pertains to samples: 

Lab 10 Sample 10 Lab ID Sample 10 

15297-506 Lab Conlrol 1 Anaerobic Waler Colu 15297-516 GL2-A Anaerobic Water Column 20 
15297-507 Lab Conlrol2 Anaerobic Water Colu 15297-517 GL3-A Anaerobic Water Column 20 
15297-506 Lab Conlrol 3 Anaerobic Water Colu 15297-518 R85H1-A Anaerobic Waler Column 
15297-509 PM1-A AnaerobIc Waler Column 20 15297-519 RB5H2-A AnaerobIc Waler Column 
15297-510 PM2·A AnaerobIc Water Column 20 15297-520 RB5H3·A AnaerobIc Water Column 
15297-511 S70-A Anaerobic Waler Column 20 15297-521 S40-A Anaerobic Water Column 20 
15297-512 BS1-A AnaerobIc Waler Column 20 15297-522 AS1-A Anaerobic Water Column 20 
15297-513 BS2-A Anaerobic Waler Column 20 15297-523 AS2-A AnaerobIc Water Column 20 
15297-514 BS3-A Anaerobic Water Column 20 15297-524 AS3-A Anaerobic Waler Column 20 
15297-515 GL 1-A AnaerobIc Waler Column 20 16297-625 AC1-A AnaerobIc Water Column 20 

METHOD BLANK 

Control Preparation 
10 LImit Blank Result 

+1- ug P/L Q M 

PB132W 20 20 I U Pass 

LABORATORY CONTROL SAMPLE RECOVERY 

Control Lab Control True Lab Control Oup True 
10 Umlt Sample Result Value %R Sample Result Value 

% U9 P/L ug PIL ug P/L ug PIL 

LCS132W 76-125 469 500 94 472 500 

DUPLICATE ANALYSIS 

Conlrol Duplicate Sample 
Umlt Result Q Result Q RPD Q 

10 % ug P/L ug P/L 

15297-506D 25 292 292 0 Pass 

SPIKE SAMPLE ANALYSIS 

Control SpIked Sample Spike Sampte 
10 LImit Result Added Result Q %R Q 

% ug PIL ug PIL ug P/L 

15297-5075 30-150 795 ~ 500 290 99 

EnvlltlSyslsms. Inc. One Lafayelle Road Hampton. NH 03B43'()77B 603·926·3345 fax 603-926-3521 

"loR 

94 Pass 

Pass 

ESI 

WH'N.snvlrosystems.com 
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Quality Control Summary 

Parameter: Orthophosphate Phosphorus 
Project: 
Matrix: 

Assabet RIVer Sediment Phosphorus Flux Study 
Water 

ac Balch No: 133W 

Pertains 10 samples: 

Lab 10 Sample ID LablD Sample tD 

15297-526 PM3-A Anaerobic Waler Column 20 16297-536 Lab Conlrol 3 Aerobic Waler Colum 
15297-527 AC2-A Anaerobic Water Column 20 16297-537 PM1-B Aerobic Waler Column 20 0 
15297-528 AC3-A Anaerobic Water Celumn 20 15297-638 PM2-B Aerobic Water Column 20 0 
15297-529 A11-A Anaerobic Waler Column 20 15297-639 S70-B Aerobic Water Column 20 Da 
15297·530 A12-A Anaerobic Waler Column 20 15297-540 BS1·B Aerobic Waler Column 20 Of 
15297·531 A 13·A Anaerobic Waler Column 20 15297·541 BS2-B Aerobic Waler Column 20 D. 
15297-532 S60·A Anaerobic Water Column 20 15297-542 BS3-6 Aerobic Waler Column 20 Oil 
15297-533 S20-A Aneeroblc Waler Column 20 15297-543 GL 1-6 Aerobic WOller Column 20 Of 
15297-534 Lab Conlrol 1 Aerobic Waler Celum 15297-544 GL2-B Aerobic Waler Column 20 Dc 
15297-535 Lab Control 2 Aerobic Water Colum 16297-545 GL3·B Aerobic Waler Column 20 Dc 

METHOD BLANK 

Control Preparation 
10 Limit Blank Resull 

+1- ug P/L Q M 

PB133W 20 20 I u Pass 

LABORATORY CONTROL SAMPLE RECOVERY 

Control Lab Control True Lab Control Dup True 
10 Limit Sample Result Value %R Sample Result Value 

% ug P/L ug P/L ug P/L U9 P/L 

LCS133W 75-125 466 500 93 469 500 

DUPLICATE ANALYSIS 

Conlrol DUplicate Sample 
Limit Result Q Result a RPO Q 

10 % ug P/L U9 P/L 

15297-5270 25 367 362 1 Pass 
16297·5340 23 196 201 3 Pass 

SPIKE SAMPLE ANALYSIS 

Control Spiked Sample Spike Sample 
ID Limit Result Added Result Q %R a 

% ug P/L ug P/L ug P/L 

15297-528S 30-150 736 500 231 101 
15297-635S 30-150 B24 500 322 100 

EnviroSyslems, Inc. GnB Lafayelle Road Hamplon. NH 03843·0778 603·928-3345 fa. 603·926·3521 

%R 

94 Pass 

Pass 
Pass 

ESI 

WoNW.envlrosyslem!1.com 
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Quality Control Summary 

Parameler: Orthophosphate Phosphorus 
Project 
Matrix: 

Assabet River Sediment Phosphorus Flux Siudy 
Water 

QC Batch No: 134W 

Pertains to samples: 

LablD Sample ID LablD Sample 10 

15297-546 RB5H1-B Aerobic Waler Column 20 15297-557 AC3-8 Aerobic Waler Column 20 D. 
15297-547 R85H2-B Aerobic Water Column 20 15297-558 A11-B AeroblcWalerColumn 20 Da 
15297-648 R85H3-B Aerobic Waler Column 20 15297-559 A 12-8 Aerobic Water Column 20 Da 
15297-549 840-8 Aerobic Water Column 20 Da 16297-560 A 13-8 Aerobic Waler Column 20 Da 
15297-650 AS1-B Aerobic Waler Column 20 Dc 15297-561 560-B Aerobic Water Column 20 Da 
15297-551 AS2-8 AerobIc Waler Column 20 Dc 15297-662' 520·8 Aerobic Waler Column 20 Da 
15297-552 AS3-B Aerobic Waler Column 20 D~ 
15297-553 AC1-B Aerobic Waler Column 20 D, 
15297-554 PM3-B Aerobic Waler Column 20 0 
15297-556 AC2-B Aerobic Waler Column 20 D, 

METHOD BLANK 

Control PreparaUon 
10 Umlt Blank Result 

+1- ug P/L a M 

PB134W 20 20 I u Pass 

LABORATORY CONTROL SAMPLE RECOVERY 

Conlrol Lab Conlrol True Lab Conlrol Oup True 
ID Umlt Sample Result Value %R Sample Result Value 

% ugP/L ug P/L ug P/L ug P/L 

LCS134W 75-125 469 500 94 469 500 

DUPLICATE ANALYSIS 

Control Duplicate Sample 
LImit Result Q Result Q RPO Q 

ID % u9 P/L U9 P/L 

15297-5560 25 211 223 6 Pass 

SPIKE SAMPLE ANALYSIS 

Control Spiked Sample Spike Sample 
10 Umlt Result Added Result Q %R a 

% ug P/L ug P/L ug P/L 

15297-557S 30-150 715 500 202 103 

EnvlraSyslams, Inc. One LarayeUe Road Hampton, NH 03843-0778 6C13·92B·3345 fax 603·926·3521 

%R 

94 Pass 

Pass 

ESI 

WWW.envirosyslems.com 
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Quality Control Summary 

Parameter: Orthophosphate Phosphorus 
Project: 
Matrix: 

Assabet River Sediment Phosphorus Flux Study 
Waler 

QC Batch ND: 135W 

Pertains La samples: 

Lab 10 Sample 10 Lab 10 Sample 10 

15297-563 Lab Control 1 Anaerobic Waler Colu 15297-573 GL 1-A Anaerobic Water Column 25 
15297-564 Lab Control 2 Anaerobic Water Colu 15297-574 GL2-A Anaerobic Water Column 25 
15297-565 Lab Control 3 Anaerobic Water Colu 15297-575 GL3-A Anaerobic Water Column 25 
15297-566 PM1-A Anaerobic Waler Column 25 15297-576 RB5H1-A Anaerobic Waler Column 
15297-567 PM2-A Anaerobic Waler Column 25 15297-577 RB5H2-A Anaerobic Water Column 
15297-568 PM3-A Anaerobic Waler Column 25 16297-678 RB5H3-A Anaerobic Waler Column 
15297-569 S70-A Anaerobic Water Column 25 15297-579 S40-A Anaerobic Waler Column 25 
15297-570 BS1-A AnaerobIc Waler Column 25 15297-580 AS1-A Anaerobic Waler Column 25 
15297-571 BS2-A AnaerobIc Waler Column 25 15297-581 AS2-A Anaerobic Water Column 25 
15297-572 BS3-A Anaerobic Waler Column 25 15297-582 AS3-A Anaerobic Waler Column 25 

METHOD BLANK 

Conlrol PreparatIon 
10 LImit Blank Result 

+/- ugP/L Q M 

PB135W 20 20 I u Pass 

LABORATORY CONTROL SAMPLE RECOVERY 

Conlrol Lab Control True Lab Control Dup True 
10 Limit Sample Result Value %R Sample Result Value 

% ug PJL ugPIL ugP/L ug P/L 

LCS136W 76-126 4B7 600 97 498 500 

DUPLICATE ANALYSIS 

Contrcl Duplicate Sample 
LimIt Result Q Result Q RPO Q 

10 % ug PJL ug P/L 

15297-5630 25 295 2B4 4 Pass 

SPIKE SAMPLE ANAL VSIS 

Control Spiked Sample Spike Sample 
10 Limit Result Added Result Q %R Q 

% ug P/L ug P/L ug PJL 

15297-6645 30-150 772 500 254 104 

EnvlraSyslems, Inc. One Lllfayelle Read Hamplen, NH 03843·0778 B03·112B·3345 fa. 603·928·3521 

%R 

100 

Pass 

Pass 

ESI 
WoINJ.envlrosyslems.com 

Page 96 of 138 
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Quality Control Summary 

Parameter: Orthophosphate Phosphorus 
Project: 
Malrlx: 

Assabet River Sediment Phosphorus Flux Siudy 
Water 

QCBatch No: 136W 

Pertains to samples: 

LablD Sample ID LablD Sample ID 

15297-583 AC1-A Anaerobic Water Column 25 15297-593 Lab Control 3 Aerobic Waler Colum 
15297-584 AC2·A AnaerobIc Waler Column 25 15297-594 PM1·B Aerobic Waler Column 25 de 
15297-585 AC3·A Anaerobic Water Column 25 15297-595 PM2-B Aerobic Waler Column 25 d. 
15297-586 A 11-A Anaerobic Water Column 25 15297-596 PM3-B Aerobic Water Column 25 dE 
15297-587 A 12-A Anaerobic Waler Column 25 15297-597 870-B Aerobic Water Column 25 da 
15297-588 A13-A Anaerobic Water Column 25 15297-59B BS1-B Aerobic Water Column 25 da 
15297-589 S60-A Anaerobic Water Column 25 15297-599 BS2-B Aerobic Water Column 25 da 
15297-590 S20-A Anaerobic Water Column 25 15297-600 BS3-B Aerobic Water Column 25 da 
15297-591 Lab Control 1 Aerobic Waler Colum 15297-601 GL 1-8 AerobIc Water Column 25 da 
15297-592 Lab Control 2 Aerobic Water Colum 15297-602 Gl2-B Aerobic Water Column 25 da 

METHOD BtANK 

Control Preparation 
10 Limit Blank Result 

+1- ug P/L Q M 

PB136W 20 20 I U Pass 

LABORATORY CONTROL SAMPLE RECOVERY 

Control Lab Control True Lab Conlrol Oup True 
10 Limit Sample Result Value %R Sample Result Value 

% ug P/L ug P/L ug P/L ug P/L 

LCS136W 75-125 489 500 98 498 SOD 

DUPLICATE ANAL VSIS 

Control Duplicate Sample 
Limit Result Q Result Q RPD Q 

10 % ug P/L U9 P/L 

15297-5860 25 87 79 10 Pass 
15297-591 D 25 228 228 a Pass 

SPIKE SAMPLE ANAL VSIS 

Control Spiked Sample Spike Sample 
10 Limit Result Added Result Q %R Q 

% ug P/L ug PfL ug P/L 

15297-587S 30-150 567 500 60 101 
15297-592S 30-150 845 500 333 102 

EnvlroSy.tems, Inc. Ono lafayette Road Hampton, NH 03843'()778 603·926·3345 fa. 603·929·3521 

%R 

100 Pass 

Pass 
Pass 

ESI 

j 



Quality Control Summary 

Parameter: Orthophosphate Phosphorus 
Project: 
Matrix: 

Assabet River Sediment Phosphorus Flux Study 
Water 

ac Batch No: 137W 

Pertains Lo samples: 

lab ID Sample ID Lab ID Sample ID 

15297-603 GL3-8 Aerobic Waler Column 25 da 15297-613 AC3·8 Aerobic Waler Column 25 da 
15297·604 RB5H1-B Aerobic Waler Column 25 15297-614 A11-8 Aerobic Water Column 25 da 
15297-605 RB5H2-8 Aerobic Waler Column 25 15297-615 A12-B Aerobic Water Column 25 da 
15297-606 RB5H3-B Aerobic Waler Column 25 15297-616 A 13-B Aerobic Water Column 25 da 
15297·607 S40-B Aerobic Waler Column 25 da 15297-617 S60-B Aerobic Water Column 25 da 
15297-608 AS1-8 Aerobic Water Column 25 da 15297-61B 520-8 Aerobic Water Column 25 da 
15297-609 AS2-8 Aerobic Water Column 25 da 
15297-610 AS3-B Aerobic Water Column 25 da 
15297-611 AC1-B Aerobic Water Column 25 da 
15297-612 AC2-B Aerobic Water Column 25 de 

METHOD BLANK 

Control PrepClratlon 
ID Limit Blank Result 

+1- ug P/L a M 

PB137W 20 20 I u Pass 

LABORATORY CONTROL SAMPLE RECOVERY 

Conlrol Lab Control True Lab Control Dup True 
10 LImit Sample Result Value %R Sample Result Value 

% U9 P/L U9 P/L U9 P/L U9 P/L 

LCS137W 75-125 491 500 98 500 500 

DUPLICATE ANALYSIS 

Control Duplicate Sample 
LImit Result Q Result a RPD Q 

10 % U9 P/L U9 P/L 

15297·614D 25 127 124 2 Pass 

SPIKE SAMPLE ANALYSIS 

Conlrol Spiked Sample Spike SClmple 
ID LImit Result Added Result a %R Q 

% U9 P/L ug P/L ug P/L 

15297-615S 30-150 663 500 124 108 

Envlro5ysl.ms, Inc. One Lafavelle Road Hampton, NH 03843·0778 803·926·3345 raK 803·926·3521 

%R 

100 Pass 

Pass 

ESI 

j 



Quality Control Summary 

Parameter: Total Phosphorus 
Project: 
Matrix: 

Assabet River Sediment Phosphorus Flux Study 
Water 

ac Batch No: 100W 

Pertains to samples: 

Lab 10 Sample 10 Lab 10 Sample 10 

15297-001 River Water 15297-015 RB5H1-A Anaerobic Watar Column 
15297-005 PM1-A AnaerobIc Water Column 2 t 15297-016 R85H2-A Anaerobic Water Column 
15291-006 PM2-A Anaerobic Waler Column 2 t 15297-017 R85H:l-A Anaerobic Waler Column 
15297-007 PM3-A Anaerobic Water Column 2 t 15297-018 S40-A AnaerobIc Water Column 2 h 
15297-008 S70-A Anaerobic Water Column 2 h 15297-019 AS1-A AnaerobIc Water Column 2 h 
15297-009 BS1-A Anaerobic Water Column 2 h 15297-020 AS2-A Anaerobic Water Column 2 h 
16297-010 BS2-A Anaerobic Water Column 2 h 15297-021 AS3-A Anaerobic Water Column 2 h 
16297-011 BS3-A Anaerobic Waler Column 2 h 15297-022 AC1-A AnaerobIc Water Column 2 h 
16297-012 GL i-A Anaerobic Water Column 2 h 15297-023 AC2-A Anaerobic Water Column 2 h 
15297-013 GL2-A Anaerobic Water Column 2 h 15297-024 AC3-A Anaerobic Water Column 2 h 
15297-014 GL:l-A Anaerobic Water Column 2 h 15297-025 A 11-A Anaerobic Waler Column 2 h 

METHOO BLANK 

Control Preparation 
10 Limit Blank Result 

+/- ug P/L a M 

PB100W 50 50 I u Pass 

LABORATORY CONTROL SAMPLE RECOVERY 

Control Lab Control True lab Control Oup True 
10 LimIt Sample Result Value %R Semple Result Value 

% ugP/L ugP/L ug P/L ugP/L 

LCS100W 75-125 470 500 94 610 500 

DUPLICATE ANALYSIS 

Control Oupllcate Sample 
Limit Result a Result a RPO a 

[0 % ug P/L ug P/L 

16297-0010 25 400 350 13 Pass 
15297-0210 25 350 3BO B Pass 

SPIKE SAMPLE ANALYSIS 

Control Spiked Sample Spike Sample 
10 LImit Result Added Result a %R a 

% ug Pfl ug PfL U,9 P/L 

EnvlroSystems, Inc. One Lafayette Road Hamplon, NH 03843-11718 603-928-3345 fax 603,926-3521 

'¥oR 

102 Pass 

ESI 

WoNW.envlrosyslems.com 
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Quality ControJ Summary 

Parameter: Tota[ Phosphorus 
Project: 
Matrix: 

Assabet RIver Sediment Phosphorus Flux Study 
Water 

QC Balch No: 101W 

Pertains to samples: 

LablD Sample [D Lab [D Sample 10 

15297-033 PM1-8 Aerobic Water Column 2 hou 15297..{)44 RB5H2-8 Aerobic Water Column 2 h 
15297"{)34 PM2-B AerobIc Water Column 2 hou 15297"{)45 RB5H3-B Aerobic Weter Column 2 h 
15297-035 PM3-B Aerobic Water Column 2 hou 15297"{)46 540-B Aerobic Water Column 2 hou 
15297-036 S70-B Aerobic Water Column 2 hou 15297..{)47 AS1-B Aerobic Water Column 2 hou 
15297"{)37 BS1-B Aerobic Water Column 2 hou 15297..Q4B AS2-B Aerobic Water Column 2 hou 
15297-03B BS2-B Aerobic Water Column 2 hou 15297..{)49 AS3-B Aerobic Water Column 2 hou 
15297-039 853-8 Aerobic Water Ce[umn 2 hou 15297-050 AC1-8 Aerobic Water Column 2 hou 
15297-040 GL 1-8 Aerobic Water Column 2 hou 15297-051 AC2-B Aerobic Water Column 2 hou 
15297-041 GL2-B Aerobic Water Celumn 2 hou 15297-052 AC3-8 Aerobic Water Column 2 hou 
15297-042 GL3-B Aerobic Water Column 2 hou 15297·053 A 11-B Aerobic Water Column 2 hou 
15297-043 RB5H1·8 Aerobic Water Column 2 h 15297·054 A 12·8 Aerobic Water Column 2 hou 

METHOD BLANK 

Control Preparation 
[D Llm[t 81ank Resu[t 

+/- U9 P/L Q M 

PB101W 50 54 I B Pass 

LABORATORY CONTROL SAMPLE RECOVERY 

Control Lab Control True Lab Control Dup True 
ID Limit Sample Result Value %R Sample Resu[t Value 

% U9 P/L U9 P/L U9 P/L u9 P/L 

LC5101W 75-125 530 500 106 430 500 

DUPLICATE ANAL V51S 

Control Duplicate Sample 
Limit Result Q Result Q RPD Q 

ID % ugP/L ug P/L 

15297-041D 25 350 350 0 Pass 

SPIKE SAMPLE ANALYSIS 

Control Spiked Sample Spike Sample 
ID Limit Result Added Result Q %R Q 

% U9 PIL ug P/L ug PIL 

EnvlroSyslam5, Inc. Ona Lafayette Road Hamplon, NH 03B43'()77B 603·925-3345 rax 603-9,26-3521 

"loR 

66 Pess 

ESI 
Pag91GG at 138 

www.envlrosyslems.cam 
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Quality Control Summary 

Parameler: Tolal Phosphorus 
Projsel: 
MatrIx: 

Assabst Rlvsr Sediment Phosphorus Flux Sludy 
Waler 

QC Batch No: 102W 

PSrlalns to samples: 

Lab 10 Sample ID Lab 10 Sample 10 

15297-058 Lab Control 1 AnaerobIc Water Colu 15297-086 GL 1-A Anaerobic Waler Column 4 h 
15297-059 Lab Control 2 Anaerobic Water Colu 15297-069 GL2-A Anaerobic Waler Column 4 h 
15297-060 Lab Control 3 AnaerobIc Water Colu 15297-070 GL3·A Anaerobic Waler Column 4 h 
15297-061 PM1-A Anaerobic Waler Column 4 t 15297-071 RB5H1-A Anaerobic Water Column 
15297-062 PM2·A Anaerobic Water Column 4 t 15297-072 RB5H2-A Anaerobic Water Column 
15297-063 PM3·A AnaerobIc Waler Column 4 t 15297-073 RB5H3-A Anaerobic Waler Column 
15297-064 S70·A Anaerobic Waler Column 4 h 15297·074 S40-A Anaerobic Water Column 4 h 
15297-065 BS1·A Anaerobic Waler Column 4 h 16297·075 AS1-A Anaerobic Waler Column 4 h 
15297-066 BS2·A Anaerobic Waler Column 4 h 15297·076 AS2-A Anaerobic Waler Column 4 h 
15297·067 BS3-A Anaerobic Water Column 4 h 15297-077 AS3-A Anaerobic Waler Column 4 h 

METHOD BLANK 

Conlrol Preparallon 
ID Umlt Blank Result 

+/- u9 P/L Q M 

P8102W 50 50 I U Pass 

LABORATORY CONTROL SAMPLE RECOVERY 

Conlrol Lab Control True Lab Conlrol Dup True 
ID Limit Sample Result Value %R Sample Result Value 

% U9 P/L ug P/L u9 P/L U9 P/L 

LCS102W 75-125 500 500 100 620 500 

DUPLICATE ANALYSIS 

Conlrol Duplicate Sample 
Umlt Resull Q Resull Q RPO Q 

10 % u9 P/L u9 P/L 

15297-059D 25 3BO 400 5 Pass 
15297-0730 25 3BO 400 5 

SPIKE SAMPLE ANALYSIS 

Control Spiked Sample SpIke Sample 
ID LImit Result Added Result Q %R Q 

% ugP/L ug PIL ug P/L 

EnvhoSySlems. Inc. One Lafayelle Road Hamplon. NH 03843-0778 603·926-3345 laK 603-926-3521 

'¥oR 

124 Pass 

ESI 

WYNI.envlrosyslemS.com 
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Quality Control Summary 

Parameter: Total Phosphorus 
Project: 
Matrix: 

Assabet River Sediment Phosphorus Flux Study 
Water 

QC Batch No: 103W 

Pertains to samples: 

Lab 10 Sample 10 LablD SamplelD 

15297-078 AC1-A Anaerobic Water Column 4 h 15297-088 Lab Control 3 Aerobic Water Columr 
15297-079 AC2-A Anaerobic Water Column 4 h 15297-089 PM1-B Aerobic Water Column 4 hou 
15297-080 AC3-A Anaerobic Water Column 4 h 15297-090 PM2-B AerobIc Water Column 4 hou 
15297-0B1 A11-A Anaerobic Water Column 4 h 15297-091 PM3·8 Aerobic Water Column 4 hou 
15297-082 A 12-A Anaerobic Water Column 4 h 15297-092 S70-B AerobIc Water Column 4 hou 
15297-083 A 13-A Anaerobic Water Column 4 h 15297-093 881-8 AerobIc Water Column 4 hou 
15297-084 S60-A Anaerobic Water Column 4 h 15297-094 BS2-8 Aerobic Water Column 4 hou 
15297-0B5 S20-A Anaerobic Water Column 4 h 15297-095 B83-B Aerobic Water Column 4 hou 
15297-086 Lab Control 1 Aerobic Water Columl 15297-096 GL 1-8 Aerobic Waler Column 4 hou 
15297-067 Lab Control 2 Aerobic Water Columr 15297-097 GL2-8 Aerobic Water Column 4 hou 

METHOD BLANK 

Control Preparation 
ID Limit Blank Result 

+1- ug P/L Q M 

PB103W 50 50 I U Pass 

LABORATORY CONTROL SAMPLE RECOVERY 

Control Lab Control True Lab Control Dup True 
ID Limit Sample Result Value %R Sample Result Value 

% ug PIL ug PIL ug P/L ug PIL 

LCS103W 75-125 560 500 112 520 500 

DUPLICATE ANAL YS'S 

Control DUplicate Sample 
Limit Result Q Result Q RPD Q 

10 % ug PIL ug P/L 

15297-0870 25 400 480 18 Pass 

SPIKE SAMPLE ANALYSIS 

Control Spiked Sample Spike Sample 
ID Limit Result Added Result Q %R Q 

% ugP/L ug P/L ug P/L 

En~lro5ystems, Inc, Ona Lafayette Road Hampton, NH 03B43-0778 603-926-3345 fax 603·926·3521 

%R 

104 Pass 

ESI 
Page 1 Q:2 gf 138 



Quality Control Summary 

Parameter: Total Phosphorus 
Project: 
Matrix: 

Assabet RIver SedIment Phosphorus F[ux Study 
Water 

QC Batch No: 104W 

PertaIns to samples: 

Lab[D Sample [0 Lab 10 Sample [D 

15297-098 GL3-B Aerob[c Waler Column 4 hou 15297-108 AC3-B Aerobic Water Column 4 hou 
16297-099 RB5H1-B Aerobic Water Column 4 h 15297-109 A11-B AerobIc Waler Column 4 hou 
15297-100 RB5H2-B Aerobic Water Column 4 h 15297-110 A 12-B Aerobic Water Column 4 hou 
15297-101 RB5H3-B Aerobic Water Column 4 I 16297-111 A 13-B AerobIc Water Column 4 hou 
15297-102 840-8 Aerobic Water Column 4 hou 15297-112 S60-B AerobIc Water Column 4 hou 
15297-103 AS1-8 AerobIc Water Column 4 hou 16297-113 520-8 Aerobic Water Column 4 hou 
15297-104 AS2-B Aerobic Water Column 4 hou 
15297-105 AS3-B AerobIc Water Column 4 hou 
15297-106 AC1-B Aerobic Water Column 4 hou 
15297-107 AC2-B Aerobic Water Column 4 hou 

METHOD BLANK 

Control Preparation 
10 LImIt Blank Result 

+1- U9 P/L Q M 

P8104W 50 50 I U Pass 

LABORATORY CONTROL SAMPLE RECOVERY 

Control Lab Control True Lab Control Dup True 
10 Umlt Sample Result Value %R Sample Result Value 

% u9 P/L U9 P/L u9 P/L ug P/L 

LCS104W 75-125 540 500 1DB 1020 1000 

DUPLICATE ANAL YS[S 

Control DUplicate Sample 
LImIt Resu[t a Result a RPD Q 

[D % ug P/L u9 P/L 

15297-101D 25 390 3BO 3 Pass 

SPIKE SAMPLE ANAL VSIS 

Control SpIked Sample Spike Sample 
10 limit Result Added Result Q %R Q 

% u9 P/L ug P/L ug P/L 

EnvlroSystems, Inc. One Lafayette Road Hamplon. NH 03643·0778 60~925-J345 fax 603-926-3521 

%R 

102 Pass 

ESI 

www.envlrosyslems.com 
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Quality Control Summary 

Parameter: Tolal Phosphorus 
Project: 
Matrix: 

Assabet River Sediment Phosphorus Flux Study 
Water 

QC Balch No; 105W 

Pertains to samples: 

Lab ID Sample ID LablD Sample ID 

15297-338 Lab Control 1 Anaerobic Water Colu 15297-348 GL 1-A Anaerobic Water Column 5 d 
15297-339 Lab Control 2 Anaerobic Water Colu 15297-349 GL2-A Anaerobic Water Column 5 d 
15297-340 Lab Control 3 Anaerobic Water Colu 15297-350 GL3-A Anaerobic Water Column 5 d 
15297-341 PM1-A Anaerobic Waler Column 5 d 15297-351 RB5H1-A Anaerobic Water Column! 
15297-342 PM2-A Anaerobic Waler Column 5 d 15297-352 R85H2-A AnaerobIc Water Column 
15297-343 PM3-A Anaerobic Waler Column 5 d 15297-353 RB5H3-A AnaerobIc Water Column! 
15297-344 S70-A Anaerobic Waler Column 5 d 15297-354 S40-A Anaerobic Water Column 5 d 
15297-345 BS1-A Anaerobic Water Column 5 d 15297-355 AS1-A Anaerobic Waler Column 5 d 
15297-346 BS2-A Anaerobic Water Column 5 d 15297-356 AS2-A Anaerobic Water Column 5 d 
15297-347 BS3-A Anaerobic Walsr Column 5 d 15297-357 AS3-A Anaerobic Water Column 5 d 

METHOD BLANK 

Control Preparation 
ID Limit Blank Result 

+1- ug PJL Q M 

PB105W 50 50 I u Pass 

LABORATORY CONTROL SAMPLE RECOVERY 

Control Lab Control True Lab Conlrol Oup True 
ID Limit Sample Result Value '¥oR Sample Result Velue 

% ug P/L U9 P/L ug PJL U9 PJL 

LCS105W 75-125 540 500 10B 480 500 

DUPLICATE ANALYSIS 

Control DUplicate Sample 
limit Result Q Result a RPD Q 

ID % ug PJL ug PJL 

15297-33BO 25 340 360 6 Pass 

SPIKE SAMPLE ANALYSIS 

Control Spiked Semple Spike Sample 
ID LImit Resull Added Result a %R Q 

% ug PJL ug PJL ug PJL 

EnvlroSystems, Inc. Ona Lelayollo Road Hampton, NH 03S~3.Q7711 603·926·3345 lax 603·926-3521 

%R 

96 Pass 

ESI 
Page 104 af 138 
~.envlrosyslllm5.com 



Quality Control Summary 

Parameter: Total Phosphorus 
Project: 
Matrix: 

Assabet River Sediment Phosphorus Flux Study 
Water 

QC Batch No: 106W 

Pertains to samptes: 

LablD Sample 10 LablD Sample ID 

15297-358 AS1-A Anaerobic Water Column 5 d 15297-:;!68 Lab Control 3 Aerobic Water Colum 
15297-359 AS2-A Anaerobic Water Column 5 d 15297·369 PM1-8 Aerobic Water Column 5 da~ 
15297-360 A53·A Anaerobic Water Column 5 d 15297-370 PM2·8 Aerobic Water Column 5 da~ 
15297-361 A 11-A Anaerobic Water Column 5 d 15297-371 PM3·B Aerobic Water Column 5 da~ 
15297·362 A 12-A Anaerobic Water Column 5 d 15297·372 S70-8 Aerobic Water Column 5 day 
15297·363 A 13-A Aneeroblc Water Column 5 d 15297·373 951-8 Aerobic Waler Column 5 day 
15297·364 S60-A AnaerobiC Water Column 5 d 15297·374 BS2-B Aerobic Water Column 5 day 
15297-365 S20-A Anaerobic Water Column 5 d 15297-375 B53-B Aerobic Water Column 5 day 
15297·366 Lab Control 1 Aerobic Water Colum 15297-376 GL 1-B Aerobic Water Column 5 day 
15297-367 Lab Control 2 Aerobic Water Colum 15297-3n Gl2-B Aerobic Water Column 5 day 

METHOD BLANK 

Control PreparaUon 
ID Limit Blank Result 

+1· ug P/L a M 

PB10BW 50 50 I u Pass 

LABORATORY CONTROL SAMPLE RECOVERY 

Control Lab Control True Lab Control Dup True 
ID limit Sample Result Value %R Sample Result Value 

% ug P/L U9 P/L ug P/L ug P/L 

LCS106W 75-125 500 500 100 460 500 

DUPLICATE ANALYSIS 

Control Duplicate Sample 
limit Result Q Result Q RPO Q 

10 % ug P/L ug P/L 

15297-3620 25 90 88 2 Pass 
15297-3660 25 220 240 9 Pass 

SPIKE SAMPLE ANALYSIS 

Control Spiked Sample Spike Sample 
ID Limit Result Added Result Q %R Q 

% ug P/L ug P/L ugP/L 

15297-JB3S 75·125 660 500 280 76 
15297·367S 75-125 660 500 260 ao 

EnvlroSyslems, Inc. Ona Lafaystls Road Hamplon, NH 03643-0178 603-926·3345 fax 603-926-3521 

%R 

92 Pass 

Pass 
Pass 

ESI 
www.envlrosyslsms.com 
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Quality Control Summary 

Total Phosphorus Parameter. 
Project: 
Matrix: 

Assabet River Sediment Phosphorus Flux Study 
Water 

QC Batch No: 107W 

Pertains to samples: 

Lab ID Sample 10 LablD Sample ID 

15297·378 GL3·B Aerobic Water Column 5 day 15297·388 AC3·B Aerobic Water Column 5 day 
15297-379 R85H1-B Aerobic Water Column 5 d 15297-389 A 11-B Aerobic Water Column 5 day 
15297-380 RB5H2-B Aerobic Water Column 5 d 15297-390 A 12-B Aerobic Water Column 5 day 
15297·381 R85H3-B Aerobic Water Column 5 d 15297-391 A 13-B Aerobic Water Column 5 day~ 
15297-382 540-B AerobiC Water Column 5 day 15297-392 S60-6 Aerobic Water Column 5 day 
15297-383 AS1-B Aerobic Water Column 5 day 15297-393 520-8 Aerobic Water Column 5 day 
15297-384 AS2-8 AerobiC Water Column 5 day 
15297-365 AS3-8 Aerobic Water Column 5 day 
15297-386 AC1-B Aerobic Water Column 5 day 
15297-387 AC2·B AerobiC Water Column 5 day 

METHOD BLANK 

Control Preparation 
ID Limit Blank Result 

+/- ug P/L Q M 

PB107W 50 50 I U Pass 

LABORATORY CONTROL SAMPLE RECOVERY 

Control Lab Control True Lab Control Dup True 
10 Limit Sample Result Value '¥oR Sample Result Value 

% ug P/L ug P/L ug P/L ug P/L 

LCS107W 75-125 410 500 82 450 500 

DUPLICATE ANALYSIS 

Control Duplicate Sample 
Limit Result Q Result Q RPD a 

10 % ug P/L ug P/L 

15297-3910 25 180 170 6 Pass 

SPIKE SAMPLE ANALYSIS 

Control Spiked Sample Spike Sample 
10 Limit Result Added Result a '¥oR Q 

% ug P/L ug P/L ug P/L 

15297-3925 75·125 550 500 170 76 

EnvlroSystems, Inc:. One Larayette Read Hampton, NH 03843·0778 603-926-3345 fax 603-926-3521 

%R 

90 Pass 

Pass 

ESI 
PS€le 108 sf 138 

www.envIJtlsystems.com 



Quality Control Summary 

Parameter: Tolal Phosphorus 
Project: 
Matrilc: 

Assabet River Sediment Phosphorus Flux study 
Water 

QC Batch No: 10BW 

PertaIns to samples: 

Lab 10 Sample 10 Lab 10 Sample ID 

15297-114 Lab Control 1 AnaerobIc Water Colu 15297-124 GL i-A AnaerobIc Water Column 8 h 
16297-115 Lab Control 2 AnaerobIc Water Colu 15297-125 GL2-A AnaerobIc Water Column 8 h 
15297-116 Lab Control 3 AnaerobIc Water Colu 15297-126 GL3-A Anaerobic Water Column 8 h 
15297-117 PM1-A AnaerobIc Water Column 8 t 15297-127 R85H1-A AnaerobIc Water Column 
15297-118 PM2-A Anaerobic Water Column a t 15297-128 RB5H2-A Anaerobic Waler Column 
15297-119 PM3-A AnaerobIc Water Column B t 15297-129 RB5H3-A AnaerobIc Water Column 
15297-120 S70-A Anaerobic Water Column 8 h 15297-130 S40-A Anaerobic Water Column 8 h 
15297-121 BS1-A Anaerobic Waler Column B h 15297-131 AS1-A AnaerobIc Waler Column 8 h 
15297-122 BS2-A Anaerobic Water Column B h 15297-132 AS2-A Anaerobic Water Column a h 
15297-123 BS3-A Anaerobic Water Column B h 16297-133 AS3-A Anaerobic Water Column B h 

METHOD BLANK 

Control PreparaUon 
JD Umlt Blank Result 

+1- ug P/L Q M 

PB10BW 50 50 I u Pass 

LASORA TORY CONTROL SAMPLE RECOVERY 

Control lab Control True Lab Control Oup True 
10 LImIt Sample Result Value 'liaR Sample Result Value 

% ug PIL ug P/L ug P/L U9 P/L 

LC610BW 75-125 520 500 104 560 500 

DUPLICATE ANALYSIS 

Control DUplicate Sample 
LImIt Result Q Result Q RPD Q 

ID % ug P/L ug P/L 

15297-116D 25 380 410 8 Pass 
15297-1310 25 400 360 11 Pass 

SPIKE SAMPLE ANALYSIS 

Control SpIked Sample Spike Sample 
ID Limit Result Added Result Q 'liaR Q 

% ug P/L ug P/l ug P/l 

15297-1166 75-126 B30 500 370 92 
15297-132S 75-125 BOO 500 390 82 

EnvlroSystems. Inc. One lafayella Road Hamplon, NH 03843-0718 603-926-3345 fax 803-92B-3521 

'liaR 

112 Pass 

Pass 
Pass 

ESI 

WoNW.envlrosyslems.com 
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Quality Control Summary 

Parameter: Total Phosphorus 
Project: 
Matrix: 

Assabet RIver Sediment Phosphorus Flux Study 
Water 

ac Batch No: 109W 

Pertains to samples: 

Lab 10 Sample [0 Lab [0 Sample ID 

15297-134 AC1-A Anaerobic Water Column B h 15297-144 Lab ControlS Aerobic Water Columr 
15297-135 AC2-A Anaerobic Water Column a h 15297-145 PM1-B Aerobic Water Column B hou 
15297-136 AC3-A Anaerobic Water Column B h 15297-146 PM2-8 Aerobic Water Column B hou 
15297-137 A 11-A Anaerobic Water Column B h 15297-147 PM3-8 Aerobic Water Column a hou 
15297-13B A 12-A Anaerobic Water Column B h 15297-14B 570-8 Aerobic Water Column B hou 
15297-139 A 13-A Anaerobic Water Column B h 15297-149 BS1-B Aerobic Water Column B hou 
15297-140 S60-A Anaerobic Water Column B h 15297-150 8S2-B AerobIC Water Column B hou 
15297-141 S20-A Anaerobic Water Column B h 15297-151 8S3-B AerobIc Water Column B hou 
15297-142 Lab Control 1 AerobIc ~ater Columr 15297-152 GL 1-8 AerobIc Waler Column B hou 
15297-143 Lab Control 2 Aerobic Water Columr 15297-153 GL2-B AerobIc Water Column B hou 

METHOD BLANK 

Control Preparation 
10 LImit Blank Resu[t 

+1- ug P/L a M 

PB109W 50 50 I U Pass 

LABORATORY CONTROL SAMPLE RECOVERY 

Control Lab Control True Lab Control Oup True 
ID LImit Sample Result Value "loR Sample Result Value 

% ug P/L ug P/L ug P/L U9 PfL 

LCS109W 75-125 490 500 96 490 500 

DUPLICATE ANALYSIS 

Control Duplicate Sample 
LImit Resu[t a Result a RPD a 

10 % ug P/L ug PIL 

15297-143D 25 330 340 3 Pass 

SPIKE SAMPLE ANAL YS[S 

Control Spiked Sample Spike Sample 
10 LImit Result Added Result a %R a 

% ug P/L ug P/L ug P/L 

15297-1445 75-125 750 500 350 80 

Envlrtlsystems, Inc. One Lafayette Road Hampton, NH 031143~77B 603·926-3345 fax 603·926·3521 

%R 

98 Pass 

Pass 

ESI 
PS!:je 108 at 138 
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Quality Control Summary 

Parameter: Total Phosphorus 
Project: 
Matrix: 

Assabet River Sediment Phosphorus Flux Study 
Water 

QC 8atch No: 110W 

Pertains to samples: 

Lab 10 Sample 10 Lab 10 Sample 10 

15297-154 GL3-8 Aerobic Water Column B hou 15297-164 AC3-8 Aerobic: Water Column B hou 
15297-155 RB5H1-B Aerobic Water Column 8 h 15297-165 A11-8 Aerobic Water Column B hou 
15297-156 R65H2-B Aerobic Water Column 8 h 15297-166 A 12-8 Aerobic Water Column B hOUf 
15297-157 R85H3-B Aerobic Water Column 8 h 15297-167 A 13-8 Aerobic Water Column B hou 
15297-158 S40-8 Aerobic: Water Column 6 hou 15297-168 560-8 Aerobic Water Column B hou 
15297-159 AS1-B Aerobic Water Column 8 hou 15297-169 520-B Aerobic Water Column 8 hou 
15297-160 AS2-B Aerobic Water Column B hou 
15297-161 AS3-B Aerobic Water Column B hou 
15297-162 AC1-B Aerobic Water Column 8 hou 
15297-163 AC2-B Aerobic Water Column 8 hou 

METHOD BLANK 

Control Preparallon 
10 Limit Blank Rasult 

+/- ug P/L Q M 

PB110W 50 50 I u Pass 

LABORATORY CONTROL SAMPLE RECOVERY 

Control Lab Control True Lab Control Dup True 
10 limit Sample Result Value %R Sample Result Value 

% u9 P/L u9 P/L U9 P/L U9 P/L 

LCS110W 75-125 490 500 98 480 500 

DUPLICATE ANALYSIS 

Control Duplicate Sample 
Limit Result Q Result Q RPD Q 

10 % ug P/L U9 P/L 

15297-1590 25 340 320 6 Pass 

SPIKE SAMPLE ANALYSIS 

Control Spiked Sample Spike Sample 
10 Limit Result Added Result Q %R Q 

% U9 P/L ug P/L U9 P/L 

15297-160S 75-125 780 500 330 90 

EnvlroSysl.ems, Inc. One LalnyeUe Road Hampton, NH 031143-0778 603·926·3345 filK 603·926-3521 

"loR 

96 Pass 

Pass 

ESI 
Page 199 af 138 
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Quality Control Summary 

Total Phosphorus Parameter. 
Project: 
Matri)(: 

Assabet R[ver SedIment Phosphorus Flu)( study 
Water 

ac Batch No: 111W 

PertaIns to samples: 

Lab 10 Sample 10 Lab 10 Sample [0 

15297-170 Lab Control 1 Anaerob[c Water Colu 15297-180 GL i-A Anaerobic Water Column 24 
15297-171 Lab Control 2 Anaerobic Water Colu 15297-181 GL2-A Anaerob[c Water Column 24 
15297-172 Lab Conlrol 3 Anaerobic Water Colu 15297-182 GL3-A Anaerob[c Water Column 24 
15297-173 PM1-A Anaerobic Water Column 24 15297-183 RB5H1-A Anaerobic Water Column 
15297-174 PM2-A Anaerobic Water Column 24 15297-184 R85H2-A Anaerobic Waler Column 
15297-175 PM3-A Anaerobic Waler Column 24 15297-185 R85H3-A Anaerobic Water Column 
15297-176 S70-A Anaerobic Water Column 24 15297-186 S40-A Anaerobic Water Column 24 
15297-177 8S1 -A Anaerobic Water Column 24 16297-187 AS1-A Anaerobic Water Column 24 
15297-178 BS2-A Anaerobic Water Column 24 15297-188 AS2-A Anaerobic Waler Column 24 
15297-179 BS3-A Anaerobic Waler Column 24 15297-189 AS3-A Anaerobic Waler Column 24 

METHOD BLANK 

Control Preparat10n 
[0 Limit Blank RBsult 

+1- ug PIt. a M 

PB111W 50 50 I U Pass 

LABORATORY CONTROL SAMPLE RECOVERY 

Control Lab Control True Lab Control Dup True 
10 LImit Sample Result Value %R Sample Result Value 

% ug PIL ug P/L U9 P/L ug P/L 

LCS111W 75-125 530 500 106 560 500 

DUPLICATE ANALYSIS 

Control DUplicate Sample 
Limit Result a Result a RPD Q 

[D % ug PIt. ug PIL 

15297-1700 25 370 390 5 Pass 
15297-1890 25 340 350 3 Pass 

SPIKE SAMPLE ANALYS[S 

Control Spiked Sample Spike Sample 
[0 Limit Result Added Result a "loR Q 

% ug P/L ug P/L ug PIL 

15297-172S 75-125 790 500 350 88 

EnvlroSyslems, Inc. One Lafayelle Road Hamplon. NH 03B43~77B 803-926-3345 r~ 803-926-3521 

%R 

112 Pass 

Pass 

ESI 

www.BnvirosyslerTl!l.com 
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Quality Control Summary 

Tolal Phosphorus Parameter. 
Project: 
Matrix: 

Assabet River Sediment Phosphorus Flux Study 
Water 

QC Balch No: 112W 

Pertains 10 samples: 

Lab 10 Sample 10 Lab 10 Semple 10 

15297-190 AC1·A Anaerobic Waler Column 24 15297-200 Lab Control 3 Aerobic Waler Colum 
15297-191 AC2-A Anaerobic Water Column 24 15297-201 PM1·B Aerobic Water Column 24 he 
15297-192 AC3·A Anaerobic Waler Column 24 15297-202 PM2·B Aerobic Waler Column 24 he 
15297-193 A11-A Anaerobic Water Column 24 15297·203 PM3·B Aerobic Waler Column 24 he 
15297-194 A12·A Anaerobic Waler Column 24 15297-204 S70-B Aerob[c Waler Column 24 ho 
15297-195 A 13·A Anaerobic Water Column 24 15297-205 BS1-B Aerobic Waler Column 24 ho 
15297-196 S60-A Anaerobic Water Column 24 15297-206 BS2-B Aerobic Water Column 24 ho 
15297-197 S20-A Anaerobic Water Column 24 15297-207 BS3-B Aerobic Waler Column 24 ho 
15297-198 Lab Conlrol1 Aerobic Waler Colum 15297-208 GL1·B Aerob[c Water Column 24 ho 
15297-199 Lab Conlrol 2 Aerobic Water Corum 

METHOD BLANK 

Control Preparation 
ID Llm[t Blank Resu[t 

+1- ug P/L Q M 

PB112W 50 50 I U Pass 

LABORATORY CONTROL SAMPLE RECOVERY 

Control Lab Control True Lab Control Oup True 
10 Limit Sample Result Value %R Sample Resu[t Value 

% ug P/L ug P/L ug P/L ug P/L 

LCS112W 75-125 530 500 106 470 500 

DUPLICATE ANALYSIS 

Control Duplicate Sample 
Limit Result Q Result Q RPD Q 

ID % ug PIL ug P/L 

15297-198D 25 340 350 3 Pass 

SPIKE SAMPLE ANALYSIS 

Control Spiked Sample Spike Sample 
[0 LImit Result Added Result Q %R Q 

% ug P/L ug P/L ug P/L 

15297-1905 75-125 750 500 350 80 
15297-200S 75-125 780 500 340 8B 

EnviroSyslams, Inc. One Lafayette Road Hampton, NH 03643·0776 603-926-3345 raJ( 603-926-3521 

%R 

94 Pass 

Pass 
Pass 

ESI 

www.envlmsyslems.com 
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Quality Control Summary 

Tolal Phosphorus Par.lmeter; 
Project: 
Matrh(: 

Assabet River Sediment Phosphorus Flux Study 
Water 

QC Batch No: 113W 

Pertains to samples: 

Lab 10 Sample 10 Lab ID Sample 10 

15297-209 GL2-B Aerobic Water Column 24 ho 16297-219 AC2-B Aerobic Water Column 24 ho 
16297-210 GL3-B Aerobic Water Column 24 ho 16297-220 AC3-B Aerobic Water Column 24 ho 
15297-211 RB5H1-B Aerobic Water Column 24 15297-221 A11-B Aerobic Water Column 24 ho 
15297-212 R85H2-B Aerobic Water Column 24 15297-222 A 12-B Aerobic Water Column 24 ho 
16297-213 RB5H3-B Aerobic Water Column 24 15297-223 A 13-B Aerobic Water Column 24 ho 
15297-214 540-8 Aerobic Water Column 24 ho 16297-224 560-8 Aerobic Water Column 24 ho 
15297-215 A51-B Aerobic Water Column 24 ho 15297-225 S20-B AerobIc Water Column 24 ho 
15297-216 A52-B Aerobic Water Column 24 ho 
15297-217 A53-B Aerobic Water Column 24 ho 
16297-21B AC1-8 Aerobic Water Column 24 ho 

METHOD BLANK 

Control Preparatlon 
10 LImit Blank'Result 

+/- ug P/L Q M 

PB113W 50 60 I u Pass 

LABORATORY CONTROL SAMPLE RECOVERY 

Control Lab Control True Lab Control Oup True 
ID LImit Sample Result Value "loR Sample Result Value 

% ug P/L ug P/L ug P/L ug P/L 

LCS113W 75-126 490 600 98 510 600 

DUPLICATE ANALYSIS 

Control Dupllcale Sample 
LImit Result Q Result Q RPD Q 

10 % ug P/L ug P/L 

15297-217D 25 300 310 3 Pass 

SPIKE SAMPLE ANALYSIS 

Control Spiked Sample Spike Sample 
10 Limit Result Added Result Q %R Q 

% ugP/L ug P/L ugPIL 

16297-218S 75-125 730 500 310 84 

EnvlroSyslBms, Inc. One LafayeUe Road Hemplon. NH 03B43-0nS 603-926·3345 fax 603·926-3521 

%R 

102 Pass 

Pass 

ESI 

WWW.envlrosyslems.com 
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Quality Control Summary 

Parameler: Tolal Phosphorus 
ProJecl: 
Matrix: 

Assebet RIver Sediment Phosphorus Flux Siudy 
Water 

ac Balch No: 114W 

Pertarns 10 samples: 

Lab 10 Sample 10 Lab 10 Sample ID 

15297-226 Lab Conlrol1 Anaerobrc Water Colu 15297-236 GL 1-A AnaerobIc Water Column 48 
15297-227 Lab Control 2 Anaerobic Water Colu 15297-237 GL2-A Anaerobic Water Column 48 
15297-228 Lab Control 3 AnaerobIc Water Golu 15297-238 GL3-A Anaerobic Water Column 48 
15297-229 PM1-A Anaerobic Water Column 48 15297-239 R85H1-A AnaerobIc Waler Column 
15297-230 PM2-A AnaerobIc Water Column 48 15297-240 R85H2-A AnaerobIc Waler Column 
15297-231 PM3-A Anaerobic Water Column 48 15297-241 RB5H3-A AnaerobIc Water Column 
15297-232 S70-A Anaerobic Water Column 48 15297-242 S40-A Anaerobrc Water Column 48 
15297-233 BS1-A Anaerobic Water Coiumn 48 15297-243 AS1-A Anaerobic Water Column 48 
15297-234 BS2-A Anaerobic Water Column 48 15297-244 AS2-A AnaerobIc Water Column 48 
15297-235 BS3-A AnaerobIc Water Column 48 15297-245 AS3-A Aneeroblc Water Column 48 

METHOO BLANK 

Control PreparaUon 
10 Llmll Blank Result 

+1- ug P/L a M 

PB114W 50 50 I U Pass 

LABORATORY CONTROL SAMPLE RECOVERY 

Control Lab Control True Lab Control Oup True 
10 LImit Sample Result Vatue O/OR Sample Result Value 

% ug P/L ug P/L ug P/L ug P/L 

LCS114W 75-125 530 500 106 610 500 

DUPLICATE ANALYSIS 

Control Oupllcate Semple 
Limit Result Q Result Q RPD a 

10 % ug P/L ug P/L 

15297-2260 25 330 320 3 Pass 

SPIKE SAMPLE ANALYSIS 

Control Spiked Sample Spike Sample 
10 Umlt Result Added Result a %R Q 

% ug P/L ug P/L ug P/L 

15297-227S 75-125 790 500 330 92 

EnvlraSyslems, Inc. One lafByelle Road Hampton, NH 03B43.onB 603·926·3345 fax 603·926·3521 

%R 

102 Pass 

Pass 

ESI 

www.onvlrosyslems.com 

Page 113 of 138 

J 



Quality Control Summary 

Parameter: Tolal Phosphorus 
Project: 
Matrix; 
aCBatch No: 

Assabet River Sediment Phosphorus Flux Study 
Water 
115W 

Pertains to samples; 

Lab ID Sample ID Lab 10 Sample ID 

15297-246 AC1-A Anaerobic Water Column 48 15297-256 Lab Control 3 Aerobic Water Colum 
15297-247 AC2-A Anaerobic Water Column 48 15297-257 PM1-B Aerobic Water Column 48 he 
15297-248 AC3-A Anaerobic Water Column 48 15297-258 PM2-B Aerobic Water Column 48 he 
15297-249 A11-A Anaerobic Water Column 48 15297-259 PM3-B Aerobic Water Column 48 he 
15297-250 A 12-A Anaerobic Water Column 48 15297-260 S70-8 Aerobic Water Column 46 ho 
15297-251 A 13-A Anaerobic Water Column 48 15297-281 BS1-B Aerobic Water Column 48 ho 
15297-252 S60-A Anaerobic Waler Column 48 15297-262 BS2-B Aerobic Water Column 48 ho 
15297-253 S20-A Anaerobic Water Column 48 15297-263 BS3-B Aerobic Waler Column 48 ho 
15297-264 Lab Conlrel1 Aerobic Waler Colum 15297-284 GL 1-B Aerobic Water Column 46 ho 
15297-256 Lab Control 2 Aerobic Water Colum 15297-265 GL2-B Aerobic Water Column 46 he 

METHOD BLANK 

Control PreparaUon 
10 Limit Blank Result 

+/- ug P/L a M 

PB115W 50 60 I u Pass 

LABORATORY CONTROL SAMPLE RECOVERY 

Control lab Control True Lab Control Oup True 
10 Limit Sample Result Value %R Sample Result Value 

% ug P/L ug P/L ug P/L ug P/L 

lCS115W 75-125 630 500 106 490 600 

DUPLICATE ANALYSIS 

Control Duplicate Sample 
Limit Result a Result a RPO a 

10 % ug PIL ug P/L 

16297-2470 25 300 300 0 Pass 
15297-2540 26 310 320 3 Pass 

SPIKE SAMPLE ANALYSIS 

Control Spiked Sample Spike Sample 
10 Limit Result Added Result Q %R Q 

% ug P/l ug P/L ugP/L 

15297-246S 76-125 730, 500 300 86 
15297-2556 75-125 750 500 320 86 

Envrresystems, Inc. One Lalayalta RDad Hampton. NH 03843-0778 603·926-3345 laK 603·926-3521 

%R 

98 Pass 

Pass 
Pass 

ESJ 
www.envtrosystams.com 
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Quality Control Summary 

Total Phosphorus Parameter. 
Project: 
Matrix: 

Assabet River Sediment Phosphorus Flux Study 
Water 

ac Batch No: 116W 

Pertains to samples: 

Lab 10 Sample ID Lab 10 Sample 10 

15297-266 GL3-B Aerobic Water Column 48 ho 15297-276 AC3-B Aerobic Water Column 4B he 
15297-267 R85H1-B Aerobic Water Column 4B 15297-277 A11-B Aerobic Water Column 48 ho 
15297-268 RB5H2-B Aerobic Water Column 4B 15297-278 A 12-8 Aerobic Water Column 48 ho 
15297-269 R85H3-B Aerobic Water Column 46 15297-279 A 13-B Aerobic Water Column 48 ho 
15297-270 540-8 Aerobic Water Column 4B ho 15297-2BO 560-B Aerobic Water Column 48 ho 
15297-271 AS1-B Aerobic Water Column 48 ho 15297-281 520-8 Aerobic Water Column 48 ho 
16297-272 A52-B Aerobic Waler Column 48 ho 
15297-273 AS3-B Aerobic Water Column 48 ho 
15297-274 AC1-B Aerobic Water Column 46 ho 
15297-275 AC2-B Aerobic Water Column 48 ho 

METHOD BLANK 

Control Preparation 
ID Limit Blank Result 

+/- ug P/L Q M 

P8116W 50 50 lu Pass 

LABORATORY CONTROL SAMPLE RECOVERY 

Control Lab Control True Lab Control Oup True 
10 Limit Sample Result Value %R Sample Result Value 

0/0 ug P/L ug P/L ug P/L ug P/L 

LCS116W 75-125 500 500 100 440 500 

DUPLICATE ANALYSIS 

Control Duplicate Sample 
Limit Result Q Rasult a RPO Q 

ID % ug P/L ug P/L 

15297-2760 25 290 250 15 Pass 

SPIKE SAMPLE ANALYSIS 

Control Spiked Sample SpIke Sample 
ID Limit Result Added Result Q %R Q 

% ugP/L ug P/L ug P/L 

15297-2765 75-126 670 500 270 BO 

Envl/tlSystems, Inc. One Larayalle Road Hampton, NH 03843-0778 603-9Z6·3345 rax B03-926·3SZ1 

"faR 

88 Pass 

Pass 

ESI 

www.envlrosyslems.com 
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Quality Control Summary 

Parameter: Total Phosphorus 
Project: 
Matrtx: 

Assabet River Sediment Phosphorus Flu/( Study 
Water . 

QC Balch No: 117W 

Pertains to samples: 

LablD Sample ID LablD Sample 10 

15297-262 Lab Conlrol1 Anaerobic Waler Colu 15297-292 GL i-A Anaerobic Waler Column 3 d 
15297-263 Lab Conlrol 2 Anaerobic Waler Colu 15297-293 GL2-A AnaerobIc Waler Column 3 d 
15297-284 Lab Control 3 AnaerobIc Waler Colu 15297-294 GL3-A Anaerobic Water Column 3 d 
15297-265 PM1-A Anaerobic Water Column 3 d 15297-295 R65H1-A Anaerobic Water Column 
15297-288 PM2-A AnaerobIc Waler Column 3 d 15297-296 RB5H2-A AnaerobIc Waler Column 
15297"287 PM3-A Anaerobic Water Column 3 ( 15297-297 R65H3-A Anaerobic Waler Column 
15297-286 S70-A AnaerobIc Waler Column 3 d 15297-296 S40-A Anaerobic Water Column 3 d 
15297-289 BS 1-A Anaerobic Water Column 3 d 15297-299 AS1-A AnaerobIc Waler Column 3 d 
15297-290 BS2-A Anaerobic Water Column 3 d 15297-300 AS2-A AnaerobIc Waler Column 3 d 
15297-291 BS3-A Anaerobic Water Column 3 d 15297-301 AS3-A AnaerobIc Waler Column 3 d 

METHOD BLANK 

Control Preparallon 
ID LimIt Blank Result 

+/- ug P/L Q M 

P8117W 50 50 I u Pass 

LABORATORY CONTROL SAMPLE RECOVERY 

Control Lab Conlrol True Lab Control Oup True 
10 LimIt Sample Result Value %R Sample Result Value 

% ug P/L ug P/L ug P/L ug PIL %R 

LCS117W 75-125 420 500 64 540 500 108 Pass 

DUPLICATE ANALYSIS 

Control Duplicate Sample 
LImit Result Q Result Q RPD Q 

10 % ug P/L ug P/L 

15297-2630 25 350 350 0 Pass 

SPIKE SAMPLE ANALYSIS 

Conlrol Spiked Sample Spike Sample 
ID LImit Result Added Result Q %R Q 

% ug P/L ug P/L ug P/L 

15297-264S 75-125 730 500 310 84 Pass 

ESI 

EnvlmSyslems, Inc. One Lllfayalle Road Hamplon, NH 03B43'(]77B 603·926·3345 fax 603·926·3521 WWoN.envJroSY9Iems.com 
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Quality Control Summary 

Parameter: Total Phosphorus 
Project: 
Matrix: 

Assabet River Sediment Phosphorus Flux Siudy 
Water 

ac Batch No: 11BW 

Pertains 10 samples: 

Lab 10 Sample 10 Lab 10 Sample 10 

15297-302 AC1-A Anaerobic Waler Column 3 d 16297-312 Lab Control 3 Aerobic Waler Colum 
15297-303 AC2-A Anaerobic Water Column 3 d 15297-313 PM1-B Aerobic Waler Column :3 day 
15297-304 AC3-A AnaerobIc Waler Column 3 d 15297-314 PM2·B Aerobic Waler Column 3 day 
15297-305 A11-A AnaerobIc Waler Column 3 d 16297-316 PM3·B Aerobic Waler Column 3 da~ 
15297-306 A 1 2-A AnaerobIc Water Column 3 d 15297-316 S70·B Aerobic Waler Column 3 day 
15297-307 A 1:3-A AnaerobIc Waler Column 3 d 15297-317 851-B Aerobic Water Column :3 day 
15297-308 S60-A AnaerobIc Waler Column :3 d 15297-318 BS2-B Aerobic Waler Column 3 day 
16297-309 S20·A AnaerobIc Water Column 3 d 16297-319 BS3·B Aerobic Waler Column 3 day 
15297-310 Lab Control 1 Aerobic Water Colum 15297-320 GL 1-B AerobIc Water Column 3 day 
15297-311 Lab Conlrol 2 Aerobic Water Colum 16297-321 GL2-B Aerobic Water Column :3 day 

METHOD BLANK 

Control PreparaUon 
10 LImit Blank Result 

+{. ug P/L a M 

PB11BW 50 50 I u Pass 

LABORATORY CONTROL SAMPLE RECOVERY 

ConlTol Lab Control True Lab Control Dup True 
10 LImit Sample Result Value %R Sample Resull Value 

% ug P/L ug PJL u9 P/L ug PJL 

LCS11BW 75-125 520 500 104 410 600 

DUPLICATE ANALYSIS 

Conlrol Duplicate Sample 
Limit Result a Result a RPO a 

10 % ug P/L ug P/L 

15297-3050 25 210 200 5 Pass 
15297-3110 25 2BO 310 10 Pass 

SPIKE SAMPLE ANALYSIS. 

Control Spiked Sample Spike Sample 
ID LImit Result Added Result a "loR a 

% ug P/L ug P/L ug PJL 

15297-3065 75-125 540 500 140 BO 
15297·3125 75-125 680 SOD 290 7B 

EnvlroSyslems, Inc. Ona lafayelle Road Hamplon, NH D3843'{)77B 603-926·3345 fax 603·926·3521 

%R 

B2 Pass 

Pass 
Pass 

ESI 

www.envlrosyslems.com 
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Quality Control Summary 

Parameter: Total Phosphorus 
Project 
MalriK: 

Assabel RIver Sediment Phosphorus Flux Study 
Waler 

QC Batch No: 119W 

Pertains 10 samples: 

Lab 10 Sample 10 Lab 10 Sample 10 

15297-322 GL3-B Aerobic Waler Column 3 day 15297-332 AC3-B AerobIc Waler Column 3 day 
15297-323 R85H1-B Aerobic Waler Column 3 d 15297-333 A 11-B AerobIc Waler Column 3 day 
15297-324 R85H2-B Aerobic Waler Column 3 d 15297-334 A 12-B Aerobic Waler Column 3 day 
15297-325 RB5H3-B AerobIc Waler Column 3 d 15297-335 A13-B Aerobic Waler Column 3 day 
15297-326 840-9 AerobIc Waler Column 3 day 15297-336 860-B AerobIc Water Column 3 day 
15297-327 AS1-8 Aerobic Waler Column 3 day 15297-337 S20-8 AerobIc Water Column 3 day 
15297-328 AS2-B AerobIc Water Column 3 day 
15297-329 AS3-B Aerobic Water Column 3 day 
15297-330 AC1-B AerobIc Waler Column 3 day 
15297-331 AC2-B Aerobic Waler Column 3 day 

METHOD BLANK 

Conlrol Preparation 
10 limit Blank Resull 

+1- ug P/L Q M 

PB119W 50 50 I U Pass 

LABORATORY CONTROL SAMPLE RECOVERY 

Conlrol Lab Control True Lab Control Dup True 
10 LImit Sample Result Value %R Sample Result Velue 

% ug P/L U9 P/L U9 P/L ug P/L 

LCS119W 75-125 520 500 104 510 500 

DUPLICATE ANALYSIS 

Conlrol Duplicate Sample 
LImit Result Q Result Q RPD Q 

10 % ug P/L ug P/L 

15297-3330 25 210 220 5 Pass 

SPIKE SAMPLE ANALYSIS 

Conlrol Spiked Sample SpIke Sample 
ID LImIt Result Added Result Q "loR Q 

% ug PIL ug PIL ug P/L 

15297-3348. 75-125 640 500 220 84 

EnvJroSystems, tnc. One LBfayella RDOd Hampton, NH 03B4:wl778 603·926·3345 fax 603-926-3521 

%R 

102 Pass 

Pass 

ESI 

www.envlrcsyslems.com 
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Quality Control Summary 

Parameler: Total Phosphorus 
Project: 
Matrix: 

Assabet RIver Sedlmenl Phosphorus Flux Sludy 
Water 

QC Balch No: 120W 

Pertains to samples: 

Lab 10 Sample ID Lab 10 Sample ID 

15297-394 Lab Control 1 Anaerobic Water Colu 15297-404 GL 1-A Anaerobic Water Column 10 
15297-395 Lab Control 2 Anaerobic Water Colu 16297-405 GL2-A Anaerobic Water Column 10 
15297-396 Lab Conlrol :3 Anaerobic Waler Colu 15297-406 GL3-A Anaerobic Waler Column 10 
15297-397 PM1-A Anaerobic Waler Column 10 15297-407 RB5H1-A Anaerobic Water Column 
15297-396 PM2-A Anaerobic Water Column 10 15297-40B RB5H2-A Anaerobic Waler Column 
15297-399 PM3-A Anaerobic Waler Column 10 15297-409 RB5H3-A Anaerobic Water Column 
15297-400 S70-A Anaerobic Water Column 1 0 15297-410 S40-A Anaerobic Water Column 10 
15297-401 BS1-A Anaerobic Waler Column 10 15297-411 AS1-A Anaerobic Water Column 10 
15297-402 BS2-A Anaerobic Waler Column 10 15297-412 AS2-A Anaerobic Water Column 10 
15297-403 BS3-A Anaerobic Waler Column 10 16297-413 AS3-A Anaerobic Water Column 10 

METHOD BLANK 

Control Preparation 
10 Limit Blank Resull 

+/- ug P/L Q M 

PB120W 50 50 J u Pass 

LABORATORY CONTROL SAMPLE RECOVERY 

Control Lab Conlrol True Lab Control Dup True 
10 Limit Sample Result Value %R Sample Result Value 

% ug PIL ug P/L ug P/L ug P/L 

LCS120W 75-125 580 500 116 550 500 

DUPLICATE ANALYSIS 

Control Duplicate Sample 
Limit Result Q Result Q RPD Q 

ID % ug P/L ug P/L 

15297-394D 25 260 270 4 Pass 

SPtKE SAMPLE ANALYSIS 

Control Spiked Sample Spike Sample 
ID Limit Result Added Result Q "loR Q 

% ugP/L ug P/L ug PIL 

15297·395S 75-125 730 500 270 92 

EnvlltlSyslems. Inc. One Larayelle Road Hampton. NH 03843.Q778 603·926·3345 ra" 603·926·3521 

%R 

110 Pass 

Pass 

ESI 
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Quality Control Summary 

Parometer: Total Phosphorus 
Project: Assabet River Sediment Phosphorus Flux Study 
Matrix: Waler . 
QC Batch No: 121W 

Pertains to samples: 

Lab 10 Sample 10 Lab 10 Sample 10 

15297-414 AC1-A Anaerobic Water Column 10 15297-424 Lab Control 3 Aerobic Water Colum 
15297-415 AC2-A Anaerobic Water Column 10 15297-425 PM1-B Aerobic Water Column 10 dE 
15297-416 AC3-A Anaerobic Water Column 10 15297-426 PM2-B Aerobic Water Column 10 da 
15297-417 A11-A Anaerobic Water Column 10 15297-427 PM3-B Aerobic Water Column 10 d. 
15297-416 A 12-A Anaerobic Water Column 10 15297-428 570-B Aerobic Water Column 10 da 
15297-419 A13-A Anaerobic Water Column 10 15297-429 BS1-8 Aerobic Water Column 10 da 
15297-420 S60-A Anaerobic Water Column 10 15297-430 BS2-B Aerobic Water Column 10 da 
15297-421 S20-A Anaerobic Waler Column 10 15297-431 BS3-8 Aerobic Waler Column 10 da 
15297-422 Lab Control 1 Aerobic Water Colum 15297-432 GL 1-8 Aerobic Water Column 10 da 
15297-423 Lab Control 2 Aerobic Water Columl 15297-433 GL2-B Aerobic Waler Column 10 da 

METHOD BLANK 

Control Preparatlon 
10 LImit Blank Result 

+/- ug P/L a M 

PB121W 50 50 I u Pass 

LABORATORY CONTROL SAMPLE RECOVE:RY 

Control Lab Control True Lab Control Oup True 
10 Limit Sample Result Value %R Sample Result Value 

% ug P/L u9 P/L ug P/L U9 P/L %R 

LCS121W 75-125 410 600 82 440 500 88 Pass 

DUPLICATE ANALYSIS 

Conlrol Duplicate Sample 
LImit Result Q Result a RPO a 

10 % U9 P/L ug P/L 

15297-4200 25 210 210 0 Pass 
15297-4220 25 170 190 11 Pass 

SPIKE SAMPLE ANALYSIS 

Conlrol Spiked Sample Spike Sample 
10 Limit Result Added Resull a "loR Q 

"10 ug P/L ug P/L ug P/L 

15297-4216 75-126 610 500 220 78 Pass 
15297-4235 75-125 750 500 250 100 Pass 

ESI 

EnvlroSyslems, Inc, Ona lalayelle Road Hamplon, NH 03843-0778 6D3-926·33~5 lax 603-926-3521 www.envirosyslems.com 
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Quality Control Summary 

Total Phosphorus Parameler; 
Project: 
Matrix: 

Assabet River Sediment Phosphorus Flux Siudy 
Water 

ac Balch No: 122W 

Pertains 10 samples: 

Lab 10 Sample 10 Lab 10 Sample 10 

15297-434 GL3-B Aerobic Waler Column 10 da 15297·444 AC3-8 Aerobic Waler Column 10 da 
15297-435 R65H1-B Aerobic Water Column 10 15297-445 A11-8 AerobIc Weier Column 10 da 
15297-436 R85H2-B Aerobic Waler Column 10 16297-446 A 12·8 Aerobic Water Column 10 de 
15297·437 R65H3-B Aerobic Waler Column 10 16297·447 A13-B Aerobic Waler Column 10 de 
15297-438 540-8 AerobIc Water Column 10 da 15297-446 560-B Aerobic Waler Column 10 de 
15297·439 AS1-S Aerobic Waler Column 10 da 15297-449 S20-8 Aerobic Waler Column 10 da 
15297-440 AS2-B AerobIc Waler Column 10 da 
15297-441 ASa-B AerobIc Waler Column 10 de 
15297-442 AC1-S Aerobic Water Column 10 da 
16297-443 AC2-B Aerobic Water Column 10 da 

METHOD BLANK 

Control Preparation 
ID LimIt Blank Result 

+1· ug P/L Q M 

PB122W 60 50 I u Pass 

LABORATORY CONTROL SAMPLE RECOVERY 

Control Lab Control True Lab Control Dup True 
ID Limit Sample Result Value %R Sample Result Value 

% ug PIL ug PIL ug P/L ug PIL 

LCS122W 75-125 430 600 66 510 500 

DUPLICATE ANALYSIS 

Control Duplicate Sample 
LImit Result a Result a RPD Q 

10 % ug P/L ug P/L 

15297-449D 25 160 170 6 Pass 

SPIKE SAMPLE ANALYSIS 

Control Spiked Sample Spike Sample 
10 Limit Result Added Result a %R a 

% ug PIL ugP/L ugP/L 

EnvlroSyslems, Inc. Ona Lar"yaUa Road Hamplen, NH 03843-0778 603·926-3345 rax 603-926-3521 

%R 

102 Pass 
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Quality Control Summary 

Parameter: Tolal Phosphorus 
Project: 
Matrix: 

Assabel Rlv.er Sediment Phosphorus Flux Siudy 
Water 

ac Balch No: 123W 

Pertains to samples: 

Lab 10 Sample 10 Lab 10 Sample 10 

15297-450 Lab Control 1 Anaerobic Waler Colu 15297-460 GL 1-A Anaerobic Water Column 15 
15297-451 Lab Control 2 Anaerobic Waler Colu 15297-461 GL2-AAnaerobic Water Column 15 
15297-452 Lab Control 3 Anaerobic Waler Colu 15297-462 GL3-A Anaerobic Water Column 15 
15297-453 PM1-A Anaerobic Water Column 15 15297-463 R85H1-A Anaerobic Water Column 
15297-454 PM2-A Anaerobic Water Column 15 15297-464 R85H2-A AnaerobIc Water Column 
15297-455 PM3-A Anaerobic Water Column 15 15297-465 R85H3-A Anaerobic Water Column 
15297-456 S70-A AnaerobIc Waler Column 15 15297-466 S4o-A Anaerobic Water Column 15 
15297-457 B51-A Anaerobic Water Column 15 15297-467 AS1-A Anaerobic Water Column 15 
15297-458 BS2-A Anaerobic Water Column 15 15297-468 AS2-A Anaerobic Water Column 15 
15297-459 BS3-A Anaerobic Water Column 15 15297-469 AS3-A Anaerobic Water Column 15 

METHOD BLANK 

Control Preparntlon 
10 Llmll Blank Result 

+/- ug P/L Q M 

PB123W 50 50 I u Pass 

LABORATORY CONTROL SAMPLE RECOVERY 

Control Lab Control True Lab Control Oup True 
10 LImit Sample Result Value %R Sample Result Value 

'Yo ug P/L ug P/L ug P/L ug P/L 

LCS123W 75-125 510 500 102 520 500 

DUPLICATE ANALYSIS 

Control Duplicate Sample 
LImit Result Q Result a RPO a 

10 % ug P/L ug P/L 

15297-4500 25 300 320 6 Pass 
15297-4530 25 150 150 0 Pass 

SPIKE SAMPLE ANALYSIS 

Control Spiked Sample Spike Sample 
10 LimIt Result Added Result a %R Q 

% ug P/L ug P/L ug P/L 

15297-4515 75-125 660 500 290 74 
15297-4548 75-125 560 500 160 eo 

Env1roSystams. Inc. One Lafayette Road Hamplon. NH 03643·077B 603-9:16-3345 fa~ 603-926-:1521 

%R 

104 Pass 

Low 
Pass 
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Quality Control Summary 

Parameter: Total Phosphorus 
Project: 
MatJix: 

Assabet River Sediment Phosphorus Flux Study 
Water 

ac Batch No: 124W 

Pertains to samples: 

Lab 10 Sample 10 Lab 10 Sample ID 

15297-470 AC1-A Anaerobic Water Column 15 15297-480 Lab Control 3 Aerobic Water Columr 
15297-471 AC2-A Anaerobic Water Column 15 15297-481 PM1-8 Aerobic Water Column 15 DE 
15297-472 AC3-A Anaerobic Water Column 15 15297-482 PM2-B Aerobrc Water Corumn 15 Dc 
15297-473 A11-A Anaerobic Water Column 15 15297-483 PM3-8 Aerobic Water Column 15 DE 
15297-474 A12-A Anaerobic Water Column 15 15297-484 570-6 Aerobic Water Column 15 Oa 
15297-475 A 13-A Anaerobic Water Column 15 15297-485 BS1-B Aerobic Water Column 15 Da 
15297-476 SBO-A Anaerobic Water Column 15 15297-486 BS2-8 Aerobic Water Column 15 Da 
15297-477 S20-A Anaerobic Water Column 15 15297-487 8S3-8 Aerobic Water Column 15 Oa 
15297-478 Lab Control 1 Aerobic Water Columr 15297-488 GL 1-8 Aerobic Water Column 15 Da 
15297-479 Lab Control 2 Aerobic Water Columr 15297-489 GL2-B Aerobic Water Column 15 Da 

METHOD BLANK 

Control Preparation 
ID LImit Blank Result 

+/- ug P/L Q M 

PB124W 50 50 I u Pass 

LABORATORY CONTROL SAMPLE RECOVERY 

Control Lab Control True Lab Control Oup True 
10 Llmlt Sample Result Value %R Sample Result Value 

% ug P/L ug P/L ug P/L ug P/L 

LCS124W 75-125 390 500 76 530 500 

DUPLICATE ANALYSIS 

Conlrol Duplicate Sample 
LImit Result Q Result a RPO a 

iD % ug PIL ug P/L 

15297-4780 25 170 190 11 Pass 
15297-4820 25 130 130 0 Pass 

SPIKE SAMPLE ANALYSIS 

Conlrol Spiked Sample Spike Sample 
10 LImit Result Added Result a %R Q 

% ug P/L ug P/L ug P/L 

15297-4795 75-125 650 500 240 62 
15297-4835 75-125 490 500 140 70 

EnylroSystems, Inc. One Lafayelto Read Hampton, NH 03643-0778 603-926-3345 fax. 6D3-926-3521 

%R 
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Pass 
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Quality Control Summary 

Parameter: Total Phosphorus 
Project: 
Matrix: 

Assabet River Sediment Phosphorus FIU)t Study 
Water 

QC Batch No: 125W 

Pertains to samples: 

Lab 10 Sample 10 Lab 10 Sample 10 

15297-490 GL3-B AerobIc Water Column 15 Oa 15297-500 AC3-B AerobIc Water Column 15 De 
15297-491 RB5H1-B Aerobic Water Column 15 15297-501 A 11-B Aerobic Waler Column 15 Oa 
15297-492 RB5H2-B Aerobic Water Column 15 15297-502 A 12-8 Aerobic Water Column 15 Oa 
15297-493 RB5H3-B Aerobic Water Column 15 15297-503 A 13-B Aerobic Water Column 15 Oa 
15297-494 S40-8 Aerobic Water Column 15 Oa 15297-504 S60-8 Aerobic Water Column 15 Oa 
15297-495 AS1-B Aerobic Water Column 15 Oa 15297-505 S20-B Aerobic Water Column 15 Da 
15297-496 AS2-B AerobIc Waler Column 15 De 
15297-497 AS3-B AerobIC Water Column 15 De 
15297-498 AC1-B Aerobic Water Column 15 Da 
15297-499 AC2-8 AerobIc Water Column 15 Da 

METHOD BLANK 

Control Preparalfon 
ID Limit Blank Result 

+1- ug PJL Q M 

PB125W 50 50 I u Pass 

LABORATORY CONTROL SAMPLE RECOVERY 

Control Lab Control True Lab Control Oup True 
ID LImit Sample Result Value "loR Sample Result Value 

% U9 PJL U9 PJL ug PJL u9 P/L 

LCS125W 75-125 430 500 86 400 500 

DUPLICATE ANALYSIS 

Control Duplicate Sample 
Limit Result Q Result Q RPO Q 

10 % ug PJL ug PJL 

SPIKE SAMPLE ANALYSIS 

Control Spiked Sample Spike Sample 
10 Umlt Result Added Result Q %R Q 

% ug PJL ug PJL u9 P/L 

EnvlroSystems, Inc. One Lafayette Road Hamplen, NH 03B4J~nB 603·926·3345 fax 603·926·3521 

%R 
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Quality Control Summary 

Tolal Phosphorus Parameter. 
Project: 
Matrix: 

Assabet River Sediment Phosphorus Flux Study 
Water 

QC Batch No: 126W 

Pertains to samples: 

Lab 10 Sample 10 Lab 10 Sample 10 

15297-506 Lab Control 1 Anaerobic Water Colu 15297-516 GL1-A Anaerobic Water Column 20 
15297-507 Lab Control 2 Anaerobic Water Colu 15297-517 GL2-A Anaerobic Water Column 20 
15297-508 Lab Control 3 Anaerobic Water Colu 15297-518 GL3-A Anaerobic Water Column 20 
15297-509 PM1-A Anaerobic Water Column 20 15297-519 R85H1-A Anaerobic Water Column 
15297-510 PM2-A Anaerobic Water Column 20 15297-520 R85H2-A Anaerobic Waler Column 
15297-511 PM3-A Anaerobic Water Column 20 15297-521 R85H3-A Anaerobic Waier Column 
15297-512 S70-A Anaerobic Water Column 20 15297-522 S40-A Anaerobic Water Column 20 
15297-513 BS1-A Anaerobic Water Column 20 15297-523 AS1-A Anaerobic Water Column 20 
15297-514 BS2-A Anaerobic Water Column 20 15297-524 AS2-A Anaerobic Water Column 20 
15297-515 BS3-A Anaerobic Water Column 20 15297-525 AS3-A Anaerobic Water Column 20 

METHOD BLANK 

Control Preparation 
10 LImit Blank Result 

+/- U9 P/L Q M 

PB126W 50 50 I u Pass 

LABORATORY CONTROL SAMPLE RECOVERY 

Control Lab Control True Lab Control Dup True 
10 LImit Sample Result Value %R Sample Result Value 

% ug P/L ug P/L ug P/L ug P/L 

LCS126W 75-125 550 500 110 420 500 

DUPLICATE ANALYSIS 

Control DUplicate Sample 
Limit Result Q Result Q RPO Q 

10 % U9 P/L U9 P/L 

15297-5060 25 360 310 15 Pass 
15297-5120 25 140 140 0 Pass 

SPIKE SAMPLE ANALYSIS 

Control Spiked Sample Spike Sample 
ID Limit Result Added Result Q %R Q 

% ugP/L ug P/L ug P/L 

15297·507S 75-125· 700 500 300 BO 
15297-5138 75-125 550 500 1BO 74 

EnvlrtlSys\ams, Inc. Ona lafayette Road Hamplon, NH 03B4a.onB 603-926-3345 faK 603-926-3521 
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Quality Control Summary 

Tolal Phosphorus Parameter. 
Project: 
Matrix; 

Assabet River Sediment Phosphorus Flux Study 
Water 

CC 8alch No: 127W 

Pertains to samples; 

Lab 10 Sample ID LablD SamplelD 

15297-526 AC1-A Anaerobic Water Column 20 15297-536 Lab Control 3 Aerobic Water Col urn 
15297-527 AC2-A Anaerobic Water Column 20 15297-537 PM1-8 Aerobic Water Column 20 D. 
15297-528 AC3-A Anaerobic Waler Column 20 15297-538 PM2-B AerobIc Water Column 20 DE 
15297-529 A 11-A Anaerobic Water Column 20 15297-539 PM3·8 Aerobic Water Column 20 D 
15297-530 A12-A AnaerobIc Waler Column 20 15297-540 S70-B AerobIc Waler Column 20 Da 
15297-531 A 13·A AnaerobIc Waler Column 20 15297-541 BS1-B Aerobic Water Column 20 Da 
15297-532 S6()"'A AnaerobIc Water Column 20 15297-542 852-8 AerobIc Water Column 20 Da 
15297-533 S20-A Anaerobic Water Column 20 15297-543 BS3-S Aerobic Water Column 20 Ds 
15297-534 Lsb Control 1 Aerobic Water Columr 15297-544 GL1-B AerobIc Water Column 20 Os 
15297-535 Lab Control 2 AerobIc Water Columr 15297-545 GL2-8 Aerobic Water Column 20 Ds 

METHOD BLANK 

Control PreparaUon 
10 LImit Blank Result 

+1- ug P/L Q M 

P8127W 50 50 I u Pass 

LASORA TORY CONTROL SAMPLE RECOVERY 

Control Lab Control True Lab Control Dup True 
ID LImit Sample Result Value %R Sample Result Value 

% ug P/L ug P/L ug P/L ug P/L 

LCS127W 75-125 530 500 106 410 500 

DUPLICATE ANALYSIS 

Control Duplicate Sample 
LImit Result Q Result Q RPO a 

10 % ug P/L ug PfL 

15297-5340 25 190 180 5 Pass 
15297-5400 25 54 53 2 Pass 

SPIKE SAMPLE ANALYSIS 

Control SpIked Sample SpIke Sample 
10 LImIt Result Added Result Q "loR Q 

% ug PfL ug PJL ug PJL 

15297-535S 75-125 650 500 280 74 
15297-5413 75-125 520 500 110 B2 

EnvlroSystems, Inc. Dna Larayatta Road Hamplon, NH 03843-0778 603-926-3345 fax 603·926·3521 
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Quality Control Summary 

Parameter: Total Phosphorus 
Project: 
Matrlx: 

Assabet River Sediment Phosphorus Flux Study 
Water 

ac Batch No: 128W 

Pertains to samples: 

Lab ID Sample 10 Lab 10 Sample 10 

15297-546 GL3-8 Aerobic Water Column 20 Da 15297-557 AC3-B Aerobic Water Column 20 Da 
15297-547 R85H1-B Aerobic Water Column 20 15297-558 A 11-8 Aerobic Water Column 20 Da 
15297-548 R85H2-B Aerobic Water Column 20 15297-559 A 12-B Aerobic Water Column 20 DB 
15297-549 R85H3-B Aerobic Water Column 20 15297-560 A 13-B AerobIc Water Column 20 De 
15297-550 540-B Aerobic Water Column 20 Da 15297-561 S60-B AerobiC Water Column 20 Da 
15297-551 AS1-B Aerobic Water Column 20 Da 15297-562 S20-B Aerobic Water Column 20 De 
15297-552 AS2-B Aerobic Water Column 20 Da 
15297-553 AS3-8 Aerobic Weter Column 20 Da 
15297-554 AC1-B Aerobic Water Column 20 Da 
15297-556 AC2-B Aerobic Water Column 20 Da 

METHOD BU\NK 

Control Preparation 
10 Limit Blank Result 

+1- ug P/L a M 

PB12BW 50 50 I u Pass 

LABORATORY CONTROL SAMPLE RECOVERY 

Control Lab Control True Lab Control Dup True 
10 LImit Sample Result Value %R Sample Result Value 

% ug P/L ug P/L ug P/L ug P/L 

LCS128W 75-125 490 500 98 380 500 

DUPLICATE ANAL VSIS 

Control Duplicate Sample 
Limit Result a Result a RPD a 

ID % ug PIL ug P/L 

SPIKE SAMPLE ANALYSIS 

Control Spiked Sample Spike Sample 
10 Limit Result Added Result a %R a 

% ug P/L ug P/L ugP/L 

%R 

76 Pass 

ESI 
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Quality Control Summary 

Parameter: Total Phosphorus 
Project: 
Matrix: 

Assabet River Sediment Phosphorus Flux Study 
Water 

ac Batch No: 129W 

Pertains to samples: 

Lab ID Sample 10 Lab ID Sample ID 

15297-563 Lab Control 1 Anaerobic Water Colu 15297-573 GL 1-A Anaerobic Waler Column 25 
15297-564 Lab Control 2 Anaerobic Water Colu 15297-574 Gl2-A Anaerobic Waler Column 25 
15297-565 Lab Control 3 Anaerobic Water Colu 15297-575 GL3-A Anaerobic Water Column 25 
15297-566 PM1-A Anaerobic Waler Column 25 15297-576 RB5H 1-A Anaerobic Water Column 
15297-567 PM2-A Anaerobic Waler Column 25 15297-577 RB5H2-A Anaerobic Water Column 
16297-568 PM3-A Anaerobic Water Column 25 15297-578 RB5H3-A Anaerobic Water Column 
15297-569 S70-A Anaerobic Waler Column 25 15297-579 S40-A Anaerobic Water Column 25 
15297-570 BS1-A Anaerobic Water Column 25 15297-580 AS1-A Anaerobic Waler Column 25 
15297-571 BS2-A Anaerobic Waler Column 25 15297-681 AS2-A Anaerobic Water Column 25 
15297-572 BS3-A Anaerobic Waler Column 25 15297-582 AS3-A Anaerobic Waler Column 25 

METHOD BLANK 

Control Preparation 
10 Limit Blank Result 

+/- ug PJL a M 

PB129W 50 60 I U Pass 

LABORATORY CONTROL SAMPLE RECOVERY 

Control Lab Control True Lab Control Dup True 
10 Limit Sample Result Value %R Sample Result Value 

% ug P/L U9 PIL ug PIL ug PIL 

LCS129W 76-125 430 500 86 600 500 

DUPLICATE ANAL VSIS 

Control Dupllcale Sample 
LImit Result a Result a RPD a 

10 % ug PIL ug P/L 

15297-5630 25 270 300 11 Pass 
15297-5710 25 220 220 0 Pass 

SPIKE SAMPLE ANALYSIS 

Conlrol Spiked Sample Spike Sample 
ID LImIt Result Added Result a %R a 

% ug PIL u9 P/L ug P/L 

15297-5645 75-125 670 500 250 84 
15297-5725 75-125 480 500 120 72 

Envlrosyslems, Inc. One lpfayelle Road Hamplon. NH OJ843.(l178 603·9:!6·3345 fax 6D3·9:!6·3521 

%R 

120 Pass 

Pass 
Low 
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Quality Control Summary 

Parameter: Total Phosphorus 
Project 
Malrix: 

Assabel River Sediment Phosphorus Flux Study 
Water 

QC Balch No: 130W 

Perlalns to samples: 

LablD Sample ID Lab 10 SamplelD 

15297-583 AC1-A Anaerobic Waler Column 25 15297-593 Lab Control 3 Aerobic Waler Colum! 
15291-584 AC2-A Anaerobic Water Column 25 15291-594 PM1-B AerobIc Water Column 25 da 
15297-585 AC3-A Anaerobic Water Column 25 15297-595 PM2-B Aerobic Water Column 25 da 
15291-586 A 11-A Anaerobic Water Column 25 15291-596 PM3-B AerobIc Waler Column 25 da 
15297-587 A 12-A Anaerobic Water Column 25 c 15291-597 S10-8 Aerobic Water Column 25 da 
15297-58B A 13-A Anaerobic Water Column 25 c 15297-598 BS1-8 Aerobic Water Column 25 da 
15297-589 S60-A AnaerobIc Water Column 25 « 15291-599 B52-8 AerobIc Water Column 25 da 
15297-590 S20-A Anaerobic Water Column 25 c 15297-600 BS3-B Aerobic Water Column 25 da 
15297-591 Lab Conlrol1 Aerobic Water Columr 15297-601 GL 1-8 Aerobic Water Column 25 da 
15297-592 Lab Control 2 Aerobic Water Columr 15297-602 GL2-B Aerobic Water Column 25 da 

METHOD BLANK 

Control Preparation 
10 LImit Blank Result 

+f- ug P/L Q M 

PB130W 50 50 I u Pass 

LABORATORY CONTROL SAMPLE RECOVERY 

Control lab Control True Lab Control Dup True 
10 LImit Sample Result Value %R Sample Result Value 

% U9 PIL U9 P/L ug P/L ug PfL 

LCS130W 75-125 440 500 B8 610 500 

DUPLICATE ANAL YSlS 

Control Duplicate Sample 
Limit Result Q Result Q RPD Q 

10 % U9 PfL ug P/L 

15297-5910 25 190 180 5 Pass 
15291-5990 25 150 140 7 Pass 

SPIKE SAMPLE ANALYSIS 

Control SpIked Sample SpIke Sample 
10 LimIt Result Added Result Q %R Q 

% ug P/L U9 PfL u9 PfL 

15297-5928 75-125 660 500 260 aD 
15297-6005 75-125 430 500 70 72 

EnvlrcSyslems, Inc. One lalayaUo RD~d Hamplon, NH 03643-0776 603-926-3345 fax 603-ll:lB-3521 
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Quality Control Summary 

Parameter: Total Phosphorus 
Project 
Matrix: 

Assabet River Sediment Phosphorus Flux Study 
Water 

QC Batch No: 131W 

Pertains to samples: 

Lab 10 Sample 10 Lab ID Sample 10 

15297-603 GL3-B Aerobic Water Column 25 da 15297-613 AC3-B Aerobic Watsr Column 25 da 
15297-604 R85H1-B Aerobic Water Column 25 15297-614 A 11-8 Aerobic Water Column 25 pa 
15297-605 RB5H2-B Aerobic Water Column 25 15297-615 A 12-B Aerobic Water Column 25 da 
15297-606 RB5H3-B Aerobic Water Column 25 15297-616 A 13-8 Aerobic Water Column 25 da 
15297-607 S40-B AerobIc Waler Column 25 da 15297-617 560-8 Aerobic Water Column 25 da 
15297-608 A51-B AerobIc Water Column 25 da 15297-618 520-8 Aerobic Water Column 25 dOl 
15297-609 AS2-B AerobIc Water Column 25 da 
15297-610 AS3-B Aerobic Water Column 25 da 
15297-611 AC1-B AerobIc Water Column 25 da 
15297-612 AC2-B Aerobic Water Column 25 da 

METHOO BLANK 

Control Preparation 
10 Limit Blank Result 

+1- ug P/L Q M 

PB131W 50 50 I u Pass 

LABORATORY CONTROL SAMPLE RECOVERY 

Control Lab Control True Lab Control Dup True 
ID Limit Sample Result Value "loR Sample Result Value 

% ug P/L ug P/L U9 P/L ug P/L 

LCS131W 75-126 500 500 100 520 500 

DUPLICATE ANALYSIS 

Control Duplicate Sample 
Limit Result Q Resull Q RPD Q 

ID % ugP/L ug P/L 

SPIKE SAMPLE ANAL VSIS 

Control Spiked Sample Spike Sample 
ID L1mll Result Added Resull Q O/OR Q 

% ug P/L ug P/L ug PIL 

EnvlroSyslems, Inc. One lalayelle Road Hampton, NH 03B4H1778 603-926-3345 fax 603-926-3521 

"loR 
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ESI 
SAMPLE RECEIPT AND CONDITION DOCUMENTATION 

STUDY NO: 
SDG No: 

Project: 
Delivered via: 
Date and Time Received: 

Recleved By: 

15296 

Assabet River Sediment Phosphorus Flux Study 

12105/06 

OG 

Date and Time Logged into Lab: 

Logged inlo Lab by: 

12105/061115 

fCP 

Air bill/ Way bill: Air biJilnoluded In folder If received? Yes 
Cooler on ice/packs: Custody Seals present? NA 
Cooler Blank Temp (C) at arrival: 6 Custody Seals intact? NA 
Number of COC Pages: 2 
coe Serial Number(s): 2177,2178,2179,21 BO,2181 
coe Complete: Does the info on the cae match the samples? Yes 

Sampled Date: Yes Were samples received within holding time? Yes 
Field 10 complete: Yes Were all samples properly labeled? Yes 

Sampled Time: Yes Were proper sample conlalners used? Yes 
Analysis request: Yes Were samples received Intact? (none broken or leaking) Yes 

cae Signed and dated: Yes Were sample volumes sufficient for requesled ana[ysls? Yes 
Were all samples received? Yes Were vae vials free of headspace? NA 
Client notfflcationfauthorlzatlon: Not required 

Page 1 of 3 

Bottle Req'd Verified 

Fle[d [0 Lab [0 Mx Analysis Requested Pres'n Pres'n 

PM1-A 15296-001 S Sediment Nutrient Flux oP, Sediment Nulrlent Flux TP 
PM1-B 15296-002 S Sediment Nutrient Flux oP, Sediment Nutrient Flux TP 
pM2-A 15296-003 S Sediment Nutrient Flux oP, Sediment Nutrient Flux TP 
PM2-B 15296-004 S Sediment Nutrient Flux oP, Sediment Nutrient Flux TP 
PM3-A 15296-005 S Sediment Nutrient Flux oP, Sediment Nutrient Flux TP 
PM3-B 15296-006 S Sediment Nutrient Flux oP, Sediment Nutrient Flux TP 
S7-A 15296-007 S Sediment Nutrient Flux oP, Sediment Nutrient Flux TP 
S7-B 15296-008 S Sediment Nutrient Flux oP, Sediment Nutrient Flux TP 
BS1-A 15296-009 S Sediment Nutrient Flux oP, Sediment Nutrient Flux TP 
BS1-B 15296-010 S Sediment Nutrient Flux oP, Sediment Nutrient Flux TP 
BS2-A 15296-011 S Sediment Nutrient Flux oP, Sediment Nutrient F[ux TP 
BS2-B 15296-012 S Sediment Nulrlent Flux oP, Sediment Nutrient Flux TP 
BS3-A 15296-013 S Sediment Nutrient Flux oP, Sediment Nutrient F[ux TP 
BS3-8 15296-014 S Sediment Nutrient Flux oP, Sediment Nutrient Flux TP 
GL1-A 15296-015 S Sediment Nutrient Flux oP, Sediment Nutrient Flux TP 
GL1-B 15296-016 S Sediment Nutrient Flux oP, Sediment Nutrient Flux TP 
GL2-A 15296-017 S Sediment Nutrient Flux oP, Sediment NutrIent Flux TP 
GL2-B 15296-016 S Sediment Nutrient Flux oP, Sediment Nutrient Flux TP 
GL3-A 15296-019 S Sediment Nutrient Flux oP, Sediment Nutrient F[ux TP 
GL3-B 15296-020 S Sediment Nutrient Flux oP, Sediment Nutrient Flux TP 
RB5H1-A 15296-021 S Sediment Nutrient Flux oP, Sediment Nutrient Flux TP 
R85H1·8 15296-022 S Sediment Nutrient Flux oP, Sediment Nutrient Flux TP 
RBSH2-A 15296-023 S SedIment Nutrlent Flux oP Sediment Nutrient Flux TP 

Notes and qualifications: 
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ESI 
SAMPLE RECEIPT AND CONDITION DOCUMENTATION 

STUDY NO: 
SOG No: 

Project 
Delivered via: 

15296 
15297 

Assabet RIver Sediment Phosphorus Flux Study 

Date and Time Received: 12105/06 

rdf 

Date and Time Logged Into Lab: 12105/06 1115 

Recieved 8y: Logged Into Lab by: led 

Air bill/ Way bill: No Air bill Included in folder if received? NA 
Cooler on Ice/packs: Yes Custody Seals present? Yes 
Cooler Blank Temp (C) at arrival: 6 Custody Seals Intact? Yes 
Number of cac Pages: 2 
CDC Serial Number(s): 2177,2178,2179,2180,21 B1 
CDC Complete: . Does the Info on the COC match the samples? Yes 

Sampled Date: Yes Were samples received within holding time? Yes 
Reid 10 complete: Yes Were all samples properly labeled? Yes 

Sampled Time: Yes Were proper sample containers used? Yes 
Analysis request: Yes Were samples received intact? (norie broken or leaking) Yes 

cac Signed and dated: Yes Were semple volumes sufficient for requested analysis? Yes 
Were all samples received? Yes Were vac vials free of headspace? NA 
Client notiflcatlon/aulhorizatlon: Not required 

Page 2 of 3 

80tUe Req'd Verilied 

FletdlD Lab 10 Mx Analysis Requested Pres'n Pres'n 

A851'12-B 15296-024 S Sediment Nutrient Flux oP, Sediment Nutrient FluxTP core 4C yes 
R85H3-A 15296-025 S Sediment Nutrient Flux oP, Sediment Nutrient FluxTP core 4C yes 
A85H3-8 15296-026 S Sediment Nutrient Flux oP, Sediment Nutrient FluxTP core 4C yes 
S4-A 15296-027 S Sediment Nutrient Flux oP, Sediment Nutrient FluxTP core 4C yes 
S4·B 15296-02B S Sediment Nutrient Flux oP, Sediment Nutrient FluxTP core 4C yes 
AS1-A 15296-029 S Sediment Nutrient Flux oP, Sediment Nutrient Flux TP core 4C yes 
AS1·B 15296-030 S Sediment Nutrient Flux oP, Sediment Nutrient FluxTP core 4C yes 
AS2·A 15296-031 S Sediment Nutrient Flux oP, Sediment Nutrient FluxTP core 4C yes 
AS2-B 15296·032 S Sediment Nutrient Flux oP, Sediment Nutrient Flux TP core 4C yes 
AS3-A 15296-033 S Sediment Nutrient Flux oP, Sediment Nutrient Flux TP core 4C yes 
AS3-6 15296-034 S Sediment Nutrient Flux oP I Sediment Nulrlent Flux TP core 4C yes 
AC1-A 15296-035 S Sediment Nutrlent Flux oP, Sediment Nutrient Flux TP core 4C yes 
AC1-B 15296·036 S SedIment Nutrient Flux oP, Sediment Nutrient Flux TP core 4C yes 
AC2-A 15296·037 S Sediment Nutrient Flux oP, Sediment Nutrient Flux TP core 4C yes 
AC2·B 15296-03B S Sediment Nutrient Flux oP, Sediment Nutrient FluxTP core 4C yes 
AC3·A 15296-039 S Sediment Nutrient Flux oP, Sediment Nutrient Flux TP core 4C yes 
AC3·6 15296·040 S Sediment Nutrient Flux oP, Sediment Nutrient FluxTP core 4C yes 
A11·A 15296-041 S Sediment Nutrient Flux oP, SedIment Nutrient FluxTP core 4C yBS 
A11-B 15296·042 S Sediment Nutrient Flux oP, Sediment NutrIent FluxTP core 4C yes 
A12-A 15296-043 S Sediment Nutrient Flux oP, Sediment NutrIent FluxTP core 4C yes 
A12-6 15296-044 S Sediment Nutrient Flux oP, Sediment Nutrient FluxTP core 4C yes 
A13-A 15296-045 S Sediment Nutrient Flux oP, Sediment Nutrient FluxTP core 4C yes 
A13-B 15296-046 S Sediment Nutrient Flux oP Sediment Nutrient Flux TP core 4C yes 

Notes and qualifications: 
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ESI 
SAMPLE RECEIPT AND CONDITION DOCUMENTATION 

STUDY NO: 
SDG No: 
Project: 
Delivered via: 
Date and Time Received: 

Recieved By: 

15296 
15297 
Assabet River Sediment Phosphorus Flux Study 

12105/06 

DG 

Date and Time Logged Into Lab: 

Logged Into Lab by: 

12/05/06 1115 

AG11 

Air bill I Way bill: No Air bill Included In folder If received? NA 
Cooler on Ice/packs: Yes Custody Seals present? NA 
Cooler Blank Temp (C) at arrival: 6 Custody Seals Intact? NA 
Number of COC Pages: 2 
CDC Serial Number(s): 21n,217B,2179,2180,2181 
COG Complete: Does the Info on the COC match the samples? Yes 

Sampled Date: Yes Were samples received within holding time? Yes 
Field 10 complete: Yes Were all samples properly labeled? Yes 

Sampled Time: Yes Were proper sample containers used? Yes 
Analysis request: Yes Were samples received Intact? (none broken or leaking) Yes 

GOG Signed and dated: Yes Were sample volumes sufficient for requested analysis? Yes 
Were all samples received? Yes Were VOC vials free of headspace? NA 
Client notification/authorization: Not required 

Page 3 at 3 

80ttle Req'd Verlfled 

Field ID Lab 10 Mx Analysis Requested Pres'n Pres'n 

S6-A 15296-047 S Sediment Nutrient Rux eP, Sediment Nutrient Flux TP core 4C yes 
S6-8 15296-048 S Sediment Nutrient Rux oP, Sediment Nutrient Flux TP core 4C yes 
S2-A 15296-049 S Sediment Nutrient Flux oP, Sediment Nutrient Flux TP core 4C yes 
S2-B 15296-050 S Sediment Nutrient Flux oP, Sediment Nutrient Flux TP core 4G yes 
River Water 15296-051 W Sediment Nutrient Flux oP, Sediment Nutrient Flux TP core 4C yes 

Notes and qualifications: 

Page 133 of 138 
EnvlroSyslems, Inc, Ona Lafayalla Road P,O, BCK 77B Hamplon. NH 03842-0778 (B03) 92B-3345 fOK (603)926-3521 www.anvlrosysleme.com 

j 



ESI . EnviroSystems, Inc. 
I Lafayette Road 
P.D.Bol( 718 
Hampton, N.H. 03843 

Client: N {;I '\f'I'vA. V\I:\ ,z ~ ... J 

Rspartlo: s~lu.. 

Invoice to: S~e..~ 

Voice: 6(}~ - 47), -S"\'V 

/+SC;oc . 

X. - I Ll~ 

:;1(., ... . . 
. : ~. 

. ... 
Voice: 603-926-3345 
FAX: 603-926-3521 

CHAIN OF CUSTODY DOCUMENTATION 

Contact: ~¥-V~.J ... Q,L / fi\",-Y-\~ \.\v+c.~ ~ro!ect Name: 1\-s'l k..~ R \~€I\ 
. -' 

Address: ;JS;oJ Cl5 t+v~ ~~ ProJect Number: \9 J.S$' .D/I T'",( 

Address:& t\ h; r c.\ N-R- 0311 0 Project Manager: S ~ .02.-. 

Fax: 00 ~ ~ ';i..J- - 7()~ J- email: s-1 e.:!.. r;) {\k>rl'\l\Wf'J ..... l).4'1't' 

ESI Job No: {52 'ria 
" 

:.~ : . 

. . ' 
.' . 

Page \ of S- .... .': .... 

' . 

iC--3 -
~£,:t ~o:r No 'i=b18\ 

P.O. No: Quote No: 

Protocol: RCRA SDWA NPOES USCOE Other , 

Lab Number Your Reid 10: Date 11me Sampled Grab Container Container FIeld Matrix FIlter Analyses Aequested\ . 
(assigned (must Bgree wflh Sampled Sampled By or com- Size Type Preser- S:SoI1d NcNat nelldad Specla! Instrucllons: by lab) contaln.r) posit (mi.) {PlGrn vatlon 

W=Walar !':Donl! In nOlIl 

(GIG) 
l=Lsblado 

\-::> M \- A- U J1..~ lot. 11'+0 ~""7- G 
lc;c.M. 

? ~ S N <s.ecli MeN -+ Fl\l >( (5F.k~~ U I't!. 

? f'.I\ \ - (3 J 3 4.ff .'. 

"rv\~-A- 1'-1-15' 
~~.2-- ~ i~JO 

PM3-A I'-I~ 
fM3~B 1'1'5<) 

-

\,1 

S7-A It \'l-q \11 (" OCI'to 

57-B O~S()) 

Bs\-~ 1t.-aV 

~t-B 1).10 

~Sd.- A 1~?70 I I 
, .... -0 0SJ--~ ,j I ~ '-b III , J II ., l · 'Il /,,\ ~ ,V \ 1/ \)1 

CD JY~ l~ 
. I '/ , 

Date: JrIos-/oG Ae!lnQuls~ S. _ fp /t\.JV--1 . Date: Il-/OS' /0 (; TIme: 0570 Received S(: .' ~ trk- TIme: ,D'1J 0 

RellnQUISh~ sA ¥I ) JU - Date: t 1-/0 r;:)Q W:1me: J.I i ~ Ek Received at :b B~ '\} ~ ~ Date: 121.C;/ObTIme: 11/5 . -' 

Comments. 

I 

I 

I 

-------------------------------------------------------------

\10: N«? 2177 
[ Sample Oellvel)' Group No: I Page of 

- ---



ESI . EnviroSystems, Inc. 
I lafaYette Road 
P.O. Box 778 
Hampton. N.H. 03843 

Client: N" n"'-ll...l'\~e<\..v ~ -;;.soc. . Contact: 

Report 10: S~e.. Lo:..<., Address: 

Invoice Ie: S+e-.ue--~ Address: 

VoIce: ~o.1":;l -~ I.).. - ~L9f X~\()~ Fax: 

Protocol: RCRA SOWA NPOES 
Lab Number Your Flald 10: Dale 
(assigned (mu5lllgree wtlh Sampled 
by Jab) contafnerl 

l::>S 3-A /I h·'f~{' 

e:,S 3 - (3, 

GLI-A 
bL- I -6 
GL~- ~ 
(;Ld-t3 

GL3-A 

CL~-r;, \ / 

~ <6S(-\- 1- ~ nhJoG 
~~S~ \- G> I 

~<bS It-k PT 
"ljI . ~~5 }\d--5 Ill -

\ I to 

-" d--~~ Aellnquls~ By: U.rI . 
~ (V)' , 

Relinquls~ By! . ~'- -.... ., 

Voice: 603-926-3345 
FAX: 603-926-3521 

CHAIN OF CUSTODY DOCUMENTATION 

S-\-eJ~~ ProJect Name: f\SsJoe.i- R.\~~ 
d'S" N" .. Slhl A ~-d\ ProJect Number: \ llOl5'~ -t>\ ~ ~ 

b c? J.. J;, ·rcJ.. NH Project Manaaer. ~_ Lee... 
(;,0 s ,-Ll J J.. - 70S-;)- emall: 5\-e.~ ~ ~ (M"t-'Aeu..U,c 

USCOE Other 
lime Sampled Grab Container Contalner FIeld Matrix FIller 

Sampled By or com- Size Type Preser- ScSoIJd N=NDI needed 

posit (mL) (PIGITJ vatlon W=WaJer F=Dona In field 

(G/C) 
l=LsblD do 

J~S1Y SEL G iOCM P -t:ce S tV 
~.e.. 

l~ 

I~oo 

i (;(0 

[ltJ(}.o 

If.t3D 

1700 

17/0 

D'63') 
()<t~) 

D910 

DC; d-o ~l! V ·V 'II . " .\ / -..JI 
/ I 1 

ESI Job No: 

Page ~of ;..~ 
~t(. 3 

fVoo 

P.O. No: Quale No: 

Analyses Requested\ 
Special Instructions: 

'S" .;!. ~ 1 rA~ ""'+ Pt.....,., 

I 
I 
I 
I 

\V 

Date:!;;rk fo , 11ma: aq.~1!1 Received at: } \&L \ 
1d-loT~{;, Dala: lime: 09'30 

CS~ ... ct.: .... \ ) 

Date: IV/) r/«.; 11me: \ ( 1 r- It- Received at:b ~® ~ Date: L-d oslo61me: II/S 
" I 

Commen~: __________________________________________________________________________________________________________________________________________ __ 

f\.ln· N4? 2178 
[Sample DelIVery Group No: I Page of - , 

I 
I 



, 

ESI . 
.. 

EnviroSystems, Inc. 
I Lafayette Road 
P.D.Box n8 
Hampton, N.H. 03843 

Client: '~""""""h d.eu...v A"?~cclc~ Contact: 

Report to: So ~'-l e.... Le-e Address: 

Invoice to: ~~~~ Address: 

Voice: fD 'D~ '- 4-l~c::,\,\\ x-\oa Fax: 

Protocol: RCRA SOWA NPOES 
Lab Number Your Reid 10: Date 
(assI!l,nod (must agree with Sampled 
bYJai) container) 

~ .. $Stt-3"'~ lll:3olo~ 

R~S" l-\-3-~ 
~-

,.. 
~~. n-

.---., -0 
~--' '-'" 

SY-A-
54-~ 

_.,..... f\ 
.-'.J 

. 
/ 
::)-::J"b ,l/ 

f\Sl- A 1;1.\01 \., (, 

A-S\-B> 
PrSJ..--f\ 

~ ~CSd- ""~ --.J l/ 

W ~., l-L 
RellnQul~d By: - 7If r .. ' 

~ (V A' RellnQul~ed By: N 

Voice: 603-926-3345 
FAX: 603-926-3521 

CHAIN OF CUSTODY DOCUMENTATION 

, 5+eN{..~ Project Name: i\s~\,e;\- \\.'\ ve.v 
d~ t-J c'\.) \tv I\- ~o..J Prolect Number: \,\~~.O\\ T."c 

be.l>.~.(r1. tJ\-\- o~\lD ProJecl Manager: SLe..-<:, 

a,O ~ -i..{Jd--'Ia')d- email: s1~ 4!.rvt-Jof\M.k:\J\A .. i!..\). (11""" 

USCOE Other 
TIme Sampled Grab Conlalner Container Reid Matrix Riter 

Sampled By oroom- Size Type Preser- S=Solid N=Nol needed 

posit (mi.) (PIGITJ vation 
W",WaJ,ar Fo. Dana In field 

t...Lab (0 do 
(G/C) 

cnt-io $a- G loC1'l\ P ~ 5 N Co.o;~ 

6Qc;D 
, 

I ,,<:: 
II 

/I IL ='-,; 
/lfd-O 

itf3D 
,~~ . 

..,. 
''''~- I 

O~:; .; 

6g'-l~ 

o'O;-~ 

O"10~ "J " ~ ·· .,lJ ,17 ~ 'I ".j- --\9'.- . 

ESI Job No: 

Page .3 or ~ 
1C..3 

P.O. No: Quote No: 

Analyses Requested\ 
Speclallnstruollons: 

I 

S'~ LtM<!M..+ .p~ ('s r oJ2.Cfr.Q) I 

I ! 

SR. 'J4~~ 
4& (;}..ir; 

I 

I 

~El... i.J.:l C)S I C>!-

%2- {~hdC1J. 

, 

., I 

Date:{~/o')-;(x::. TIme: 0'1'30 Received B{~ ;v---l .1 oat@~/()~ Time: O."l'? c.J 

Date: l?./lJ S-/dDnme: II " \"r4- Recelvedat:ab8~Q ~ ~ ,Date: 12J05/0 ~ Time: \ \ I,::, 
I 
! , 

Commen~: ______________________________________________________________________________________________________________________________ __ 

No: N9 2179 
I Sample Delivery Group No: . -IPage of - - ._-- - -- -- I 



ESI . EnviroSy5tems, Inc. 
I lafayette Road 
p.o. Box 778 
Hampton, N.H. 03843 

Cnent: No\"tJ\!.\"ae",u ~. 

Repartlo: s+e--ve..-k 
Invoice 10: s~k 
Voice: ~D3 -\{ldS~1 

Protocol: ACAA SDWA 
Lab Number Your Field ID: 
(assigned (mUS\ agree wHh 
by lab) canlElnsr) 

f\S3-A-

AS::,-G 
Pr-c l-P-. 

4cl-g 
f\ c- .;l-: (j. 

~c-j-i3, 

1\-c..:~- Pr 

PrC3-tb 

hl \-1\ 
F\-\ \-6 
~\~.-P;. 

,:tl 
(~ ~ \'2-. - 12:> 

X-\Il~ 

(I) JL /1 ~'~ ... ~~ 
Aell(lQul~ By: . ....-

~ ( 'M ReliriQul~d By: -

Contact: 

Address: 

Address: 

Fax: 

NPDES 
Dale 

Sampled 

lJ.tOt/Ob 

I.J.loll~ 

..... j 

Voice: 603-926-3345 
FAX: 603-926-3521 

CHAIN OF CUSTODY DOCUMENTATION 

S~e....~ Project Name: A~SA.k-t (b JGI\ 

ol c;- I\.l eo.. S' \"\Vf\ ~ ProJecl Number: l~ ~SS""-Ol\ IA5~ 

. ~ .. \.. ~.(J... .;J1f 03 \!~ Prolect Manager: 5f.e.vt...~ 

ESI Job No: 

Page '-/ 01 S 
r-3 

r;;o 2., - L/.) J.- 70<; ~ amall: 5\.ee~f..b,{"~t'il.V_ C1:7f(' P.o. No: Quole No: 

USCOE Other 
lime Sampled Grab Container Container Field Matrix Filter Analyses Aaquesled\ 

Sampled By or com- Size Type Preser- S:SoSd N=Nal needed Special Instructions: 
posit (mI.) (PfGIT) vallon 

W-Waler F.o""" II1Ileld 

(G/e) 
L=l.ab 10 do 

Dct'/)" Sa. G \0 Co"" 
c:.. • .:r: .. e. P 'j:'C~ S N S ~~"I rv...c-II\.·f P I v)(. 

09$'')' 

lo}o 

lO<..{O 

U<Jb 
llto 

I\'~b 
I 

I Pro I 
),3."5 

\-;'1 ") 
I 

l LittS I 
Il/S~ . -"V " J .... 'j 'iJ J~vJ \' \/ V 

Date: 1J-/OS/OC-11me: 69)::> ~: Received :; "'-;:"'1'-... Dale: /eJ-Io{;"/u b 11me: 093(:) 

Dale: I 1,/6 )" h(blime: ,II If ti- Reoelved a::a~~\.. \ 
J 

I Z/D5/oPime: Dale: I I LlJ , -

, 

I 

I 

I 
Comments: ----~------------------------------------~-------------

No: N<t ·2180 
ISample Delivery Group No: . 'Ipage of 



ESI . EnviroSystems, Inc. 
I Lafayette Road 
P.O. Box 778 
Hampton, NH 03843 

Client: _'No_i" ~t.:. ",cle ... u \I\-=?oc. . 

Report to: S\UJ~ L<-R-

Invoice 10: S~~Lc-<-

Voice: G;C)1-4Id-~ )(-1Cfl; 

Protocol: RCRA SOWA 
Lab Number Your FIeld 10: 
(assigned (/IIIJlI1 agree Wllh 
bylabl ",,"lal11.,) 

Pt \3-~ 
~ \'?, .- B 

"5 C:,-A 
Se:, ... G 

S;}-A 

$;;l-B 

~ 

R"\JeI\~ 

"0 
III I. 
CD -L 
~ .~ <L Re)fnqul~d By:.. 7 -

l';t:..,.. 

RellnQU1!d By: ( I' ) ).._ ~ -

Contact: 

Voice: 603-926-3345 
FAX: 603-926-3521 

CHAIN OF CUSTODY DOCUMENTATION 

.:;~~ Project Name:J\S";oQ.~-l.+ R ,ve.v 

ESI Job No: 

.-r 
PaQS :;- of ~ 

Address: c1t;"''o'h.S~ i\- ~c-.J Project Number: \11'd.S'"$'.O\\ l't.:lS' -3 

Address: ~I:\.t~r).. Nl\-o~\\o Project Manager: S,L~ 

Fax: [., () '1 - \.f "")J - )O'S d- emaH: S I'().e r;;) f'JOrllo\k "AE'i.L"V, cO I'll P.O. No: Quote No: 

NPOES USCOE Other 
Date Time Sampled Grab Container Container Field Matrix FIlter Analyses Requested\ 

Sampled Sampled By or com- Size Type Praser- S=So.~d N=NDI needed SpeclallnstrucHons: 
posit (mi.) (P/GIT) vaUon 

W=Wola, F=Oane In field 

(G/C) 
I.:Lab lodo 

1~,,\bC:. IYI<; '9a- G 
illc:..1'oI. P .f1~ 5 f\) Se.J..1 (Y\~ PIv'J<, core.. 

Il-/ol I u(. lY-J, '5 SeL G j(.lc\I'i P G,j1' t.. 

i.;t-/oy.ll>(,. 1;)..07 65 I 
1~d1 I 
/'131 I 

~ l/ J4~t V \Y W ~/ '\/ if '\! 1/ ' J 

l~oY!oG. I~~ e> C s- P N w N R. \ v-tA.. W cLt--~1'rL-

, 

/ :1 

DBte: Ja--/d;/oc.:. 11me: 09si) l: I'J~ Received :. Date: Ie>-/ur b 6 lime: 09'30 

Date: I ? h"J ~ 10l9me: 111 (4- Received a~ BY~'0. . L? Date: I -z.... )O,c:; /or(pJe: IllS 

i 
J 

I 

Commen!s. __________________________________ ~------------------------------------------------------______________________________________________________ ___ 

No: N<l 2181 
!Sample Delivery Group No: - Ipage of - - - --I 
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APPENDIX B 
 
 

Bridge and Structure Field Verification Summary 
 
 
 



A 

Memorandum 
 
To: Project Files, Assabet River Sediment and Dam Removal Study 
 
From: Matt Heberger 
 
Date: December 15, 2006 
 
Subject: Summary of Assabet River Bridge and Structure Field Measurements 

and Verification 

The purpose of this memo is to summarize field efforts conducted as part of the Assabet River 
Sediment and Dam Removal study to measure, verify and document (via photos and 
sketches) a series of bridges, dams and other structures along the mainstem of the Assabet 
River.  The tools used to measure the dimensions of the bridges and dams included a 
measuring tape, a weighted measuring tape, and a measuring wheel.  A digital camera was 
used to photo document the condition, structure and channel characteristics of the bridges 
and dams and a GPS unit was used to measure the location and elevation of the structures.  
Two road atlases, one of Eastern Massachusetts and the other of Central Massachusetts were 
used for navigation to the bridges and dams.   
 
The structures were visited from the most downstream to the most upstream using the 
following procedure.  At each bridge, the length and width of the overall structure were taken 
when possible (the width of the interstate and highway bridges was not measured for safety 
reasons).  The measuring wheel was used to measure the length and width of the horizontal 
features for both the dams and bridges, when feasible.  The distance from the top of the 
bridge to the bottom of the channel and the thickness of the bridge was measured using both 
the weighted and non-weighted measuring tape.  Dimensions were taken from standing at 
approximately the center of the bridge or at one side of the dam.  The weighted measuring 
tape was sent down to the bottom of the channel to get the overall elevation of the structure 
from the bottom of the channel.  Any additional features were noted and measured, such as 
wing walls and piers.  A sketch was made illustrating these measurements and where they 
were taken.  A sketch was also made showing the location of the bridge and including 
surrounding land use and building locations. 
 
A summary of structures visited is included in Table 1 of this document.    Sketches for each 
structure are provided following the table. 
 

56404 

 



 
 
December 15, 2006 
Page 2 

The GPS unit was used at each structure to determine its location and elevation using 
Massachusetts State Plane 1983 coordinates in meters, and meters above sea level.  The digital 
camera was used to photo document the features of the structure and its surrounding 
channel/bank characteristics.  The upstream channel, downstream channel, upstream face, 
downstream face and structure overview was photographed at almost every site, when 
possible.  In addition to these features, any remarkable features were also noted and 
documented, such as the banks and surrounding area.     
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Assabet Structures Checklist

d

ID Type Description Rt. 
Number Town From Street To Street Easting Northing Station

1 073.14 Bridge Main Street 62 Concord Monument Square Acton Town Line 207,462 911,369 7,314

2 074.51 Dam Damonmill Dam Concord 207,352 911,442 7,451

3 096.72 Bridge Main Street 62 Concord Monument Square Acton Town Line 206,053 910,171 9,669

4 103.40 Dam Powdermill Dam Acton 205,598 909,958 10,331

5 103.54 Bridge Old High Street Acton 205,588 909,947 10,346

6 126.64 Bridge Walnut Street Maynard Parker Street Main Street 203,817 908,935 12,672

7 128.30 Bridge Main Street 62 Maynard Waltham Street Great Road 203,677 909,029 12,847

8 143.21 Dam Ben Smith Dam Maynard 202,532 908,533 14,334

9 225.83 Bridge Gleasondale Road 62 Stow Great Road Hudson Town Line 197,819 906,016 22,666

10 289.63 Dam Hudson (Rt. 85) Dam Hudson 194,199 904,449 29,032

11 370.35 Bridge Lynch Boulevard Marlborough North Robin Hill Road Solomon Pond Mall Roa 190,466 900,308 36,934

12 372.06 Bridge Interstate 290 290 Marlborough Northborough Town Line Interstate 495 190,596 900,222 37,094

13 380.20 Bridge Robin Hill Street Marlborough Northborough Town Line Berlin Road 190,556 899,563 37,884

14 381.24 Dam
Unidentified Dam, 
d/s of Millham Reservoir Dam Northborough 190,607 899,475 37,987

15 386.54 Bridge Boundary Street Marlborough Boston Post Road West Northborough Town Line 190,418 899,023 38,513

16 410.43 Dam Allen Street (Gothic Craft) Dam Acton 189,284 897,695 40,811

17 425.88 Dam Aluminum City Dam Northborough 188,831 896,668 42,305

18 434.44 Bridge CSX RR Bridge, Fitchburg Sub Northborough 188,909 896,114 43,058

19 442.58 Bridge Juniper Hill Golf Course Bridge #2 Northborough 189,063 895,505 43,812

20 445.42 Bridge Juniper Hill Golf Course Bridge #1 Northborough 189,261 895,400 44,260

21 446.15 Bridge Brigham Street Northborough Main Street South Street 189,321 895,412 44,327

22 454.78 Bridge School Street Northborough Juniperbrook Road Main Street 189,408 894,927 45,087

23 470.44 Bridge South Street 135 Northborough West Main Street Westborough Town Line 188,678 893,786 46,606

24 471.21 Bridge Davis Street Westborough Milk Street Northborough Town Line 188,652 893,726 46,674

25 486.37 Bridge Boston Worcester Turnpike 9 Westborough Northborough Town Line Southborough Town Line 188,574 892,558 48,190

26 509.29 Dam A-1 Dam Westborough 188,825 890,731 50,483

C:\USACE NAE\Assabet\Modeling Report\Appendices\App B\Structures_Checklist.xls Sheet: Structures 9/2/2007  2:52 AM



 
 
 
 
 
 
 
 
 
 
 

APPENDIX C 
 
 

 Modified River Stations 
 

HEC-RAS 
 

 
 
 

 



 

Town 
FIRM 
XS 

Letter 

HEC-2 
River 

Station 

HEC-
RAS 
River 

Station 

Town 
FIRM 
XS 

Letter 

HEC-2
River 

Station 

HEC-
RAS 
River 

Station 
Westborough   31.06 32.3140 Northborough K 29.374 25.9292

    31.04 32.2950   J 29.353 25.9103
    30.834 32.0867     29.3525 25.9084
    30.813 32.0678     29.352 25.9065
    30.8125 32.0657   I 29.331 25.8875
    30.812 32.0637   H 29.314 25.8826
    30.791 32.0448   G 29.293 25.8637
    30.694 31.9463     29.2925 25.8619
    30.673 31.9273     29.292 25.8601
    30.6725 31.9244   F 29.283 25.8525
    30.672 31.9215     29.2825 25.8523
    30.651 31.9025     29.282 25.8465
    30.584 31.8343   E 29.271 25.8408
    30.563 31.8154   D 29.243 25.8237
    30.5425 31.8097     29.2425 25.8207
    30.522 31.8040     29.242 25.8176
    30.494 31.7434   C 29.231 25.7987
    30.473 31.7245   B 29.08 25.6506
    30.4675 31.7244   A 28.85 25.4233
    30.462 31.7055     28.34 24.9309
    30.441 31.6866 Berlin J 26.75 23.2205
    30.25 31.4972   I 26.6 23.0690
    30.03 31.2699   H 26.4 22.8683
    29.62 30.8609   G 26.19 22.6637

Northborough T 30.234 26.8090   F 26 22.4668
  S 30.233 26.7901   E 25.77 22.2395
    30.2325 26.7899   D 25.644 22.1107
    30.232 26.7815   C 25.623 22.0918
  R 30.203 26.7730     25.6225 22.0891
    30.2025 26.7669     25.622 22.0865
    30.202 26.7608   B 25.601 22.0675
  Q 30.181 26.7419   A 25.56 22.0296
  P 29.964 26.5146     25.37 21.8383
  O 29.933 26.4957     25.15 21.6300
    29.9325 26.4923     25.01 21.4785
    29.932 26.4889     24.83 21.2986
  N 29.911 26.4699     24.65 21.1187
  M 29.72 26.2805     24.46 20.9293
  L 29.51 26.0656 Hudson BA 20.71 20.7586

 

 



Town 
FIRM 
XS 

Letter 

HEC-2 
River 

Station 

HEC-
RAS 
River 

Station 

Town 
FIRM 
XS 

Letter 

HEC-2 
River 

Station 

HEC-
RAS 
River 

Station 
 Hudson AZ 20.434 20.4783 Hudson    17.712 17.7918

  AY 20.383 20.4594   AA 17.691 17.7728
    20.3825 20.4539   Z 17.664 17.7444
    20.382 20.4484   Y 17.643 17.7255
    20.381 20.4483     17.6425 17.7243
  AX 20.353 20.4294     17.642 17.7232
    20.3525 20.4240   X 17.621 17.7043
    20.352 20.4185   W 17.574 17.6588
  AW 20.331 20.3995   V 17.553 17.6399
  AV 20.11 20.1874     17.5525 17.6360
  AU 19.91 19.9791     17.552 17.6321
  AT 19.71 19.7821   U 17.531 17.6132
  AS 19.52 19.5889   T 17.254 17.3366
  AR 19.344 19.4147   S 17.223 17.3177
  AQ 19.313 19.3957     17.2225 17.3148
    19.3125 19.3903     17.222 17.3119
    19.312 19.3849   R 17.201 17.2930
  AP 19.291 19.3660   Q 17.03 17.1226
  AO 19.07 19.1387   P 16.84 16.9256
  AN 18.9 18.9721   O 16.63 16.7173
  AM 18.68 18.7486   N 16.454 16.5506
  AL 18.514 18.5819   M 16.423 16.5316
  AK 18.493 18.5630     16.4225 16.5303
    18.4925 18.5622     16.422 16.5290
    18.492 18.5615   L 16.413 16.5243
  AJ 18.471 18.5425   L 16.4125 16.5205
  AI 18.27 18.3418     16.412 16.5167
  AH 18.13 18.2016     16.401 16.5096
  AG 17.974 18.0615   K 16.394 16.4954
  AF 17.963 18.0482   J 16.383 16.4927
    17.9625 18.0480     16.3825 16.4914
    17.952 18.0448     16.382 16.4901
  AE 17.953 18.0416   I 16.361 16.4711
    17.9525 18.0371   H 16.16 16.2704
    17.952 18.0327   G 15.974 16.0810
  AD 17.931 18.0137   F 15.943 16.0620
  AC 17.734 17.8168     15.9425 16.0598
  AB 17.713 17.7978     15.942 16.0575
    17.7125 17.7948   E 15.931 16.0385

 

 



 

Town 
FIRM 
XS 

Letter 

HEC-2 
River 

Station 

HEC-
RAS 
River 

Station 

Town 
FIRM 
XS 

Letter 

HEC-2 
River 

Station 

HEC-
RAS 
River 

Station 
Hudson  D 15.74 15.8567 Stow    11.031 11.5345

  C 15.57 15.6863   L 10.96 11.3678
  B 15.34 15.4514   K 10.73 11.1405
  A 15.2 15.3151   J 10.53 10.9360

Stow   15.21 15.3151   I 10.29 10.7011
  AD 15.01 15.1181   H 10.11 10.5193
  AC 14.82 14.9249   G 9.92 10.3261
  AB 14.61 14.7204   F 9.72 10.1330
  AA 14.42 14.5272   E 9.53 9.9360
  Z 14.22 14.3264   D 9.33 9.7428
    14.144 14.2431   C 9.14 9.5496
  Y 14.123 14.2241   B 8.904 9.3110
    14.1225 14.2223   A 8.883 9.2920
    14.122 14.2204     8.8825 9.2896
    14.101 14.2014     8.882 9.2871
    14.074 14.1749   W 8.861 9.2682
    14.053 14.1560     8.69 9.0977
    14.0525 14.1548 Maynard V 8.69 9.0977
    14.052 14.1537     8.414 8.8174
  X 14.031 14.1348   U 8.413 8.8080
    13.584 14.0893     8.4125 8.8078
    13.563 14.0704     8.412 8.8076
    13.5625 14.0660   T 8.354 8.7469
    13.562 14.0617     8.293 8.7280
    13.531 14.0428     8.2925 8.7232
  W 13.31 13.8193     8.292 8.7185
  V 13 13.5087   S 8.271 8.6995
    12.81 13.3193   R 8.144 8.5423
  U 12.58 13.0920     8.113 8.5234
  T 12.19 12.6943     8.1125 8.5201
  S 12 12.5049     8.112 8.5168
  R 11.79 12.3004   Q 8.091 8.4978
  Q 11.62 12.1261   P 7.91 8.3141
  P 11.4 11.9064   O 7.76 8.1683
  O 11.19 11.7019   N 7.604 8.0044
  N 11.074 11.5769   M 7.573 7.9855
  M 11.053 11.5580     7.5725 7.9830
    11.0525 11.5557     7.572 7.9805
    11.052 11.5534   L 7.544 7.9464

 

 



Town 
FIRM 
XS 

Letter 

HEC-2 
River 

Station 

HEC-
RAS 
River 

Station 

Town 
FIRM 
XS 

Letter 

HEC-2 
River 

Station 

HEC-
RAS 
River 

Station 
Maynard    7.513 7.9275 Concord   94.1 4.5534

    7.5125 7.9248   AD 94 4.5513
    7.512 7.9222     93.95 4.5501
    7.494 7.9032     93.8 4.5489
  K 7.463 7.8843     93.4 4.5362
    7.463 7.8788     93.2 4.5220
    7.462 7.8733   AC 93 4.5097
  J 7.441 7.8496   AB 92.1 4.4888
  I 7.394 7.8212     92 4.4756
  H 7.363 7.7928     91.9 4.4746
    7.3625 7.7892     91.85 4.4720
    7.362 7.7855     91.8 4.4693
  G 7.341 7.7666   AA 91.7 4.4684
  F 7.22 7.6454     91.2 4.4589
  E 7.134 7.5753     91 4.4494
    7.103 7.5374   Z 90.9 4.4153
    7.1025 7.5319   Y 90 4.1085
    7.102 7.5264   X 89 3.8140
  D 7.081 7.5075   W 88.1 3.4920
    7.05 7.4791     88 3.4722
  C 6.85 7.2745     87.5 3.4701
  B 6.67 7.0965   V 87 3.4680
  A 6.42 6.8465   U 86.9 3.4188
    6.3 6.7272   T 86.2 3.2795

Concord AL 98.6 6.1271     86.1 3.2313
  AK 98 5.9850     86 3.2303
    97.4 5.9661     85.5 3.2284
    97.3 5.9652     85 3.2265
    97.25 5.9623   S 84.9 3.2256
    97.2 5.9595   R 84.8 3.1848
  AJ 97.1 5.9585   Q 84.1 3.1176
    97 5.9491     84 3.0996
    96.6 5.8070     83.2 3.0987
  AI 96.4 5.6896     83.15 3.0962
  AH 96.2 5.3581     83.1 3.0938
  AG 96 5.1498   P 83 3.0928
  AF 95 4.6858   O 82.9 3.0436
  AE 94.5 4.5627   N 82.1 3.0294
    94.2 4.5570     82 3.0095

 



 

Town 
FIRM 
XS 

Letter 

HEC-2 
River 

Station 

HEC-
RAS 
River 

Station 

Town 
FIRM 
XS 

Letter 

HEC-2 
River 

Station 

HEC-
RAS 
River 

Station 
Concord    81.9 3.0085 Concord   77.1 2.3684

    81.5 3.0063   H 77 2.3674
    81.1 3.0040   G 76.9 2.2917
  M 81 3.0030   F 76 2.0331
  L 80.9 2.9273   E 75 1.6600
  K 80 2.8061   D 74 1.2150
  J 79 2.6214   C 73 0.9479
  I 78.1 2.3970   B 72 0.6591
    78 2.3790   A 71 0.3409
    77.2 2.3780     17 0
    77.15 2.3732    

 

 



 
 
 
 
 
 
 
 
 
 
 

APPENDIX D 
 
 

HSPF Model Comparison 
 

ENSR HSPF and CDM Baseline HSPF Models 
 

 
 
 

 



Figure D-1 Flow at Maynard Gage Water Year 1998-2000
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Table D-1 Summary of Hydrologic Calibration Results at the USGS Maynard Gauge (RM 7.4) 

 

Calibration Statistics Measured
(inches)

Predicted
(inches)

Difference 
(inches)

Percent
Difference

Total  Runoff (10/1/97-9/30/00) 23.8 25.4 1.6 6.7%
Total Summer Runoff (6/21-9/20) 2.5 2.6 0.1 3.3%
Total Winter Runoff (12/21-3/20) 9.1 9.8 0.7 7.3%
Total of Highest 10% Flows 24.4 24.7 0.2 1.0%
Total of Lowest 20% Flow 2.2 2.1 -0.04 -1.9%

 

 

 

 

Figure D-2 Measured and Model Predicted Flows at the Maynard Gage, W.Y 1998-2000 
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Figure D-3 Flow at Maynard Gage Summer 2000

1

10

100

1000

10000

6/1/2000 6/15/2000 6/29/2000 7/13/2000 7/27/2000 8/10/2000 8/24/2000 9/7/2000

Fl
ow

 (c
fs

)

Observed Maynard Gage (cfs) CDM Baseline Model1-



Figure D-4 Flow at Maynard Gage Summer 1999
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Figure D-5 Model Calibration: Comparison of Predicted and Measured Streamflow at the USGS 
Maynard Gauge (RM 7.4) – Summer 2000  

1

10

100

1,000

10,000

June-2000 July-2000 August-2000 September-2000

Fl
ow

 (c
fs

)

Measured Predicted
 

 

Figure D-6 Model Validation: Comparison of Predicted and Measured Streamflow at the USGS 
Maynard Gauge (RM 7.4) - Summer 1999 
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Figure D-7 Simulated Orthophosphorus Concentration - Aug 28 - Sept 3, 2000
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Figure D-8 Simulated Nitrate Concentration - Aug 28 - Sept 3, 2000
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Figure D-9 Model Validation: Comparison of Predicted and Measured Nutrient Values - July 19-26, 
1999 

 

C:\Assabet\Assabet_Model_result_Figs.pdf 10

,:I:-

+ 
0.8 

0.4 

0.2 

1.2 

0.8 

0.4 

0.2 

10 

8 

6 

30 25 20 

Total Phosphorus 

Orthophosphorus 

Nitrate 

15 
River Mile 

10 

+ Min Predicted 
+ Avg Predicted 
+ Max Predicted 

"""* - Measured 
'7 WWTP 
<> Impoundment 

+ Min Predicted 
+ Avg Predicted 
+ Max Predicted 

"""* - Measured 
'7 WWTP 
<> Impoundment 

+ Min Predicted 
+ Avg Predicted 
+ Max Predicted 

--;f;- Measured 
'7 WWTP 
<> Impoundment 

5 o 



Figure D-10 Simulated DO Concentration Aug 28 - Sept 3, 2000
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Figure D-11 Model Calibration: Comparison of Predicted and Measured DO – Aug 28 – Sept 3, 2000.  
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Figure D-12 Simulated Orthophosphorus Concentration -  July 19-26, 1999 (CDM)
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Figure D-13 Simulated Nitrate Concentration - July 19-26, 1999 (CDM)
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Figure D-14 Model Validation: Comparison of Predicted and Measured DO Values – July 19-26, 1999. 
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Figure D-15 Simulated DO Concentration July 19-26, 1999 (CDM)
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Figure D-16 Model Calibration: Comparison of Predicted and Measured Nutrients – Aug 28–Sept 3,’00   
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HSPF Reach 2 is the aggregate of 
HEC values in this range

Figure D-17    F-Table Aggregation

Direction of flow

Increasing River Mileage
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HEC
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HECxs6

HEC Reach 4 is extended into this 
zone to calculate weighted averages 
for depth and flow since HEC Reach 
3 cross section does not fall within 

the HSPF reach. 

Proportion of surface area 
and volume between HEC 
cross sections 3 and 4 
included in sum



Figure D-18 Cumulative Travel Time 7Q10 Flow Conditions
Selected Dams and Reaches Labeled
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Figure D-19 Cumulative Reach Volume 7Q10 Flow Conditions
Selected Dams and Reaches Labeled 
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Figure D-20 Reach Average Depth 7Q10 Flow Conditions
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Figure D-21 F-Table comparison: Flow vs. Volume
Elizabeth Brook
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Figure D-22 Average Orthophosphorus Concentration -  July 19-26, 1999
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                Figure D-23 DO Concentration Aug 28 - Sept 3, 2000
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                      Figure D-24 DO Concentration July 19-26, 1999
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Figure D-25 Nitrate-N Concentration - Aug 28 - Sept 3, 2000
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Figure D-26 Nitrate-N Concentration - July 19-26, 1999 
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Figure D-27 Phosphorus and Phytoplankton July 19-26, 1999
CDM Baseline
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Figure D-28 Phosphorus and Phytoplankton July 19-26, 1999
New F-Tables
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Figure D-29 Orthophosphorus vs. Time: Elizabeth Brook, Summer 2000
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Figure D-30 Orthophosphorus vs. Time: Elizabeth Brook, Summer 1999
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Figure E-1
Thalweg Profile
Base Condition

Existing and Future (after 20 years)

100

150

200

250

300

0 5 10 15 20 25 30

River Mile

Th
al

w
eg

 E
le

va
tio

n 
(fe

et
)

Base Condition Base Condition (after 20 years)

Aluminum City Dam

Allen Street Dam

Hudson Dam

Gleasondale Dam

Ben Smith Dam

Powdermill Dam



Figure E-2
Thalweg Profile

Remove 6 Dams (after 20 years)
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Figure E-3
Thalweg Profile

Remove 3 Dams (after 20 years)

100

150

200

250

300

0 5 10 15 20 25 30

River Mile

Th
al

w
eg

 E
le

va
tio

n 
(fe

et
)

Base Condition (after 20 years) Remove 3 Dams

Aluminum City Dam

Allen Street Dam

Hudson Dam

Gleasondale Dam

Ben Smith Dam

Powdermill Dam



Figure E-4
Thalweg Profile

Remove BS Dam (after 20 years)
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Figure E-5
Thalweg Profile

Dredging (Initial and after 20 years)
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Table E-1
HEC-6 Output

Existing and Remove 6 Dams

HEC-6
RS

Reach
Length

(ft)

Thalweg Elevation (ft)

Remarks
Initial Existing Condition Proposed 6 Dam Removal

After 21 yrs Change from Initial After 21 years Change from Initial
31.686 1000 274 273.83 -0.17 272.73 -1.27
31.497 600 273 273.22 0.22 272.13 -0.87
31.383 600 271.5 272.89 1.39 271.79 0.29
31.269 720 270 272.35 2.35 271.25 1.25
31.133 720 269.33 271.44 2.11 270.29 0.96
30.997 720 268.67 270.14 1.47 268.91 0.24
30.86 939.79 268 268.49 0.49 267.05 -0.95

30.682 939.79 267.62 269.89 2.27 268.71 1.09
30.504 939.79 267.24 269.49 2.25 268.34 1.1
30.326 939.79 266.86 269.14 2.28 267.99 1.13
30.148 939.79 266.48 268.72 2.24 267.56 1.08
29.97 939.79 266.11 268.3 2.19 267.11 1

29.792 939.79 265.73 267.82 2.09 266.63 0.9
29.614 212.67 265.35 267.32 1.97 266.12 0.77
29.574 258.1 267.24 267.23 -0.01 266.01 -1.23
29.525 469.03 265.16 266.96 1.8 265.75 0.59
29.436 939.79 264.97 266.79 1.82 265.57 0.6
29.258 939.79 264.59 266.27 1.68 265.04 0.45
29.08 939.79 264.21 265.71 1.5 264.46 0.25

28.902 939.79 263.83 265.14 1.31 263.88 0.05
28.724 939.79 263.46 264.53 1.07 263.23 -0.23
28.546 939.79 263.08 263.86 0.78 262.56 -0.52
28.368 939.79 262.7 263.27 0.57 261.89 -0.81
28.19 939.79 262.32 262.47 0.15 261.05 -1.27

28.013 800.8 262.63 259.82 -2.81 258.74 -3.89
27.861 800.8 261.56 261.92 0.36 260.51 -1.05
27.709 800.8 261.18 261.44 0.26 259.19 -1.99
27.557 800.8 260.79 261.05 0.26 258.7 -2.09
27.406 900.8 260.41 260.84 0.43 257.95 -2.46
27.235 751 260.03 257.56 -2.47 256.11 -3.92
27.093 751 260.32 259.8 -0.52 257.4 -2.92
26.951 751 260.61 260.4 -0.21 256.95 -3.66
26.809 100 260.9 257.65 -3.25 256.75 -4.15
26.79 154.5 261.74 261.74 0 253.44 -8.3 Aluminum City Dam
26.76 100 251.2 250.37 -0.83 250.37 -0.83

26.741 400 249.2 248.37 -0.83 248.38 -0.82
26.666 400 247.8 246.99 -0.81 246.99 -0.81
26.59 400 246.4 245.62 -0.78 245.61 -0.79

26.514 136 245 244.33 -0.67 244.25 -0.75
26.488 100 245.8 245.1 -0.7 245.03 -0.77
26.469 1000 245.8 245.21 -0.59 245.04 -0.76
26.28 567.5 243.2 244.71 1.51 240.7 -2.5

26.173 567.5 243.1 246.39 3.29 243.64 0.54
26.065 720 243 245.91 2.91 243.41 0.41
25.929 120 242 246.13 4.13 242.92 0.92
25.906 126 241 246.16 5.16 243.67 2.67
25.882 119 243 246.12 3.12 242.87 -0.13
25.86 40 246.1 242.97 -3.13 242.96 -3.14

25.852 62 246.29 246.29 0 240.01 -6.28 Allen St Dam
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Table E-1
HEC-6 Output

Existing and Remove 6 Dams

HEC-6
RS

Reach
Length

(ft)

Thalweg Elevation (ft)

Remarks
Initial Existing Condition Proposed 6 Dam Removal

After 20 yrs Change from Initial After 20 years Change from Initial
25.84 122 234 233.38 -0.62 233.38 -0.62

25.817 100 235.5 234.87 -0.63 234.88 -0.62
25.423 866.67 227.2 226.56 -0.64 226.56 -0.64
25.259 866.67 221.8 221.16 -0.64 221.16 -0.64
25.095 866.67 216.4 215.75 -0.65 215.76 -0.64
24.93 951.94 211 214.48 3.48 215.29 4.29
24.75 951.94 211.02 214.3 3.28 214.62 3.6
24.57 951.94 211.03 213.49 2.46 213.9 2.87
24.39 228.46 211.05 212.99 1.94 213.3 2.25

24.346 217.3 211.05 212.8 1.75 213.11 2.06
24.305 506.17 211.05 212.7 1.65 212.97 1.92
24.209 951.94 211.06 211.66 0.6 211.94 0.88
24.029 586 213.5 213.5 0 213.5 0
23.918 751.73 210.36 210.2 -0.16 209.21 -1.15
23.776 751.73 210.02 210.85 0.83 210.54 0.52
23.633 751.73 209.69 210 0.31 209.57 -0.12
23.491 354.17 209.35 209.53 0.18 209.09 -0.26
23.424 354.69 209.19 208.51 -0.68 208.19 -1
23.357 109.45 209.03 209 -0.03 208.5 -0.53
23.336 611.48 208.98 208.99 0.01 208.51 -0.47
23.22 800 208.7 208.27 -0.43 207.64 -1.06

23.069 1060 207.7 207.97 0.27 207.24 -0.46
22.868 1080 207.3 207.4 0.1 206.58 -0.72
22.663 1040 206.5 207.31 0.81 206.4 -0.1
22.466 1200 205.7 205.97 0.27 205.37 -0.33
22.239 680 205.6 206.23 0.63 205.43 -0.17
22.11 128 205.6 205.85 0.25 204.99 -0.61

22.086 100 205.5 206.29 0.79 205.13 -0.37
22.067 200 204.5 206.18 1.68 205 0.5
22.029 1010 205.5 206.49 0.99 205.33 -0.17
21.838 1100 202 205.93 3.93 204.87 2.87
21.63 800 204 205.72 1.72 204.47 0.47

21.478 950 202 205.51 3.51 204.33 2.33
21.298 950 206 206.34 0.34 204.99 -1.01
21.118 1000 201 203.24 2.24 201.9 0.9
20.929 900.99 202.1 204.95 2.85 203.34 1.24
20.758 1480 202.1 204.68 2.58 202.92 0.82
20.478 158 202.4 204.08 1.68 202.17 -0.23
20.448 158.01 203.3 204.04 0.74 201.5 -1.8
20.418 100 203.3 203.91 0.61 201.9 -1.4
20.399 1120 203 204.02 1.02 201.88 -1.12
20.187 1100 203.4 203.2 -0.2 201.16 -2.24
19.979 1040 203.1 203 -0.1 201.16 -1.94
19.782 1020 200.5 202.24 1.74 200.25 -0.25
19.588 920 202.5 202.22 -0.28 200.16 -2.34
19.414 157 201.8 202.98 1.18 200.11 -1.69
19.384 100 204.14 201.99 -2.15 200.04 -4.1
19.366 1200 202 202.56 0.56 199.02 -2.98
19.138 880 202.7 202.12 -0.58 199.94 -2.76
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Table E-1
HEC-6 Output

Existing and Remove 6 Dams

HEC-6
RS

Reach
Length

(ft)

Thalweg Elevation (ft)

Remarks
Initial Existing Condition Proposed 6 Dam Removal

After 20 yrs Change from Initial After 20 years Change from Initial
18.972 1180 200.1 201.7 1.6 199.36 -0.74
18.748 880 201.2 202.32 1.12 198.5 -2.7
18.581 108 201.8 202.22 0.42 198.81 -2.99
18.561 100 202.6 203.48 0.88 200.56 -2.04
18.061 70 200.7 196.48 -4.22 196.38 -4.32
18.048 82 203.4 203.4 0 194.76 -8.64 Hudson Dam
18.032 100 196 195.14 -0.86 195.74 -0.26
18.013 1040 194.9 194.04 -0.86 194.1 -0.8
17.816 132 195.2 194.36 -0.84 194.4 -0.8
17.791 100 195.8 194.96 -0.84 194.96 -0.84
17.772 150 194.8 193.97 -0.83 193.97 -0.83
17.744 112 194.8 193.97 -0.83 193.97 -0.83
17.723 100 194 193.17 -0.83 193.18 -0.82
17.704 240 193.5 192.68 -0.82 192.78 -0.72
17.658 141 193.1 192.3 -0.8 192.44 -0.66
17.632 100 194.1 193.28 -0.82 193.29 -0.81
17.613 1460 193 192.19 -0.81 192.24 -0.76
17.336 130.4 191.3 190.67 -0.63 191.55 0.25
17.311 100 190.8 191.02 0.22 191.17 0.37
17.293 900 190.9 190.18 -0.72 191.15 0.25
17.122 1040 191.2 190.45 -0.75 190.51 -0.69
16.925 1100 190.6 189.95 -0.65 190.35 -0.25
16.717 880 190 189.29 -0.71 189.3 -0.7
16.55 114 188.3 187.82 -0.48 188.5 0.2

16.529 65 188.5 187.81 -0.69 187.8 -0.7
16.516 37.6 190.6 189.9 -0.7 189.9 -0.7
16.509 103 185.3 184.87 -0.43 184.68 -0.62
16.49 100 186.5 187.68 1.18 187.51 1.01

16.471 1060 186.7 186.83 0.13 186.94 0.24
16.27 1000 189.7 188 -1.7 187.96 -1.74

16.081 124 189.2 187.96 -1.24 187.66 -1.54
16.057 100 190.8 188.37 -2.43 187.72 -3.08
16.038 960 189.3 188.6 -0.7 187.78 -1.52
15.856 900 189 186.93 -2.07 186.76 -2.24
15.686 1240 190.4 187.42 -2.98 187.3 -3.1
15.451 720 188 187.27 -0.73 185.42 -2.58
15.315 1040 185.2 187.6 2.4 185.63 0.43
15.118 1020 186.3 186.91 0.61 184.8 -1.5
14.924 1080 186 186.99 0.99 184.66 -1.34
14.72 1020 183.5 185.64 2.14 183.26 -0.24

14.527 1060 186.4 188.78 2.38 184.83 -1.57
14.326 440 183.6 186.21 2.61 181.49 -2.11
14.243 100 185 182.68 -2.32 182.61 -2.39
14.224 120 189.37 189.37 0 184.6 -4.77 Gleasondale Dam
14.201 140 181 180.53 -0.47 180.53 -0.47
14.174 112 178.2 177.72 -0.48 177.72 -0.48
14.153 100 177.6 177.12 -0.48 177.12 -0.48
14.134 240 177.2 176.72 -0.48 176.72 -0.48
14.089 145.5 175.2 174.73 -0.47 174.91 -0.29

Table E-1
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Table E-1
HEC-6 Output

Existing and Remove 6 Dams

HEC-6
RS

Reach
Length

(ft)

Thalweg Elevation (ft)

Remarks
Initial Existing Condition Proposed 6 Dam Removal

After 20 yrs Change from Initial After 20 years Change from Initial
14.061 100 174.7 176.28 1.58 176.19 1.49
14.042 1180 175.2 174.73 -0.47 174.77 -0.43
13.819 1640 172.3 174.97 2.67 174.41 2.11
13.508 1000 172.1 174.02 1.92 174.26 2.16
13.319 1200 171.6 170.37 -1.23 173.26 1.66
13.092 2100 172.2 172.75 0.55 173.63 1.43
12.126 1160 170 174.14 4.14 173.47 3.47
11.906 1080 168.9 172.49 3.59 172.19 3.29
11.701 660 169.4 170.97 1.57 172.46 3.06
11.576 124 168.7 172.1 3.4 170.69 1.99
11.553 100 168.1 170.15 2.05 171.84 3.74
11.534 880 168.7 171.35 2.65 171.61 2.91
11.367 1200 169.1 172.83 3.73 171.89 2.79
11.14 1080 169 172.62 3.62 170.63 1.63

10.936 1240 168.2 171.69 3.49 170.76 2.56
10.701 960 167.5 173.57 6.07 169.84 2.34
10.519 1020 163.3 168.74 5.44 168.71 5.41
10.326 1020 165.7 168.67 2.97 169.34 3.64
10.133 1040 167.5 168.92 1.42 169.71 2.21
9.936 1020 167.4 168.08 0.68 169.02 1.62
9.743 1020 166.1 166.56 0.46 168.49 2.39
9.55 1260 166.8 167.76 0.96 167.37 0.57

9.311 126 165.8 166.18 0.38 168.76 2.96
9.287 100 167.5 165.96 -1.54 165.8 -1.7
9.268 900 165.5 165.73 0.23 167.13 1.63
9.098 493.33 168.7 169.74 1.04 167.97 -0.73
9.004 493.33 168.7 168.95 0.25 167.37 -1.33
8.911 493.33 168.7 168.84 0.14 167.14 -1.56
8.817 50 168.7 167.25 -1.45 165.8 -2.9
8.808 322.1 174.9 174.9 0 167.46 -7.44 Ben Smith Dam
8.747 150.4 163 162.38 -0.62 164.28 1.28
8.719 100 163 162.06 -0.94 163.06 0.06

8.7 830 163 162.73 -0.27 164.01 1.01
8.542 135 164 163.06 -0.94 163.06 -0.94
8.517 100 162 161.06 -0.94 161.06 -0.94
8.498 970 161 160.32 -0.68 160.32 -0.68
8.314 770 156 155.17 -0.83 155.19 -0.81
8.168 865 154.1 153.28 -0.82 153.3 -0.8
8.004 126.5 151 150.42 -0.58 150.42 -0.58
7.981 180 149.6 150.42 0.82 150.41 0.81
7.946 128 148.4 148.89 0.49 149 0.6
7.922 100 149.8 148.9 -0.9 148.91 -0.89
7.903 158 149 148.14 -0.86 148.15 -0.85
7.873 125 148.5 147.61 -0.89 147.61 -0.89
7.85 150 147 146.15 -0.85 146.18 -0.82

7.821 188.5 147 147.03 0.03 147.03 0.03
7.785 100 146.3 145.41 -0.89 145.41 -0.89
7.767 640 145.2 144.68 -0.52 144.72 -0.48
7.645 370 142.8 142.24 -0.56 142.27 -0.53
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Table E-1
HEC-6 Output

Existing and Remove 6 Dams

HEC-6
RS

Reach
Length

(ft)

Thalweg Elevation (ft)

Remarks
Initial Existing Condition Proposed 6 Dam Removal

After 20 yrs Change from Initial After 20 years Change from Initial
7.575 258 141.1 141.23 0.13 140.71 -0.39
7.526 100 140.3 139.43 -0.87 139.43 -0.87
7.508 150 137.9 137.05 -0.85 137.05 -0.85
7.479 1080 138.3 137.54 -0.76 137.61 -0.69
7.274 940 138.6 137.75 -0.85 137.75 -0.85
7.096 1320 134.9 135.29 0.39 131.74 -3.16
6.846 630 132.9 132.78 -0.12 128.95 -3.95
6.727 449.57 131.4 131.46 0.06 128.52 -2.88
6.387 120.3 131 127.92 -3.08 127.52 -3.48
6.364 597.28 135.74 135.74 0 127.84 -7.9 Powdermill Dam
6.251 652.63 124.93 124.15 -0.78 124.97 0.04
6.127 750 124.14 123.36 -0.78 123.45 -0.69
5.985 135 122.6 122.57 -0.03 123.16 0.56
5.96 55 122.8 122.02 -0.78 122.28 -0.52

5.949 750 122.8 122.02 -0.78 122.03 -0.77
5.807 620 121.8 121.02 -0.78 121.02 -0.78
5.69 1750 120.8 120.02 -0.78 120.96 0.16

5.358 1100 120.5 118.79 -1.71 120.51 0.01
5.15 816.67 119.8 117.78 -2.02 119.7 -0.1

4.995 816.67 119.17 117.97 -1.2 119.29 0.12
4.84 816.67 118.53 118.01 -0.52 119.03 0.5

4.686 650 117.9 117.56 -0.34 118.77 0.87
4.563 30 119.7 118.88 -0.82 119.02 -0.68
4.557 30 119 117.96 -1.04 119.79 0.79
4.551 80 118.9 118.9 0 118.9 0
4.536 140 118.5 117.72 -0.78 117.72 -0.78
4.51 110 117.7 116.92 -0.78 116.92 -0.78

4.489 103 117 116.22 -0.78 116.22 -0.78
4.469 285 117.7 116.92 -0.78 116.92 -0.78
4.415 1620 116.5 115.72 -0.78 115.72 -0.78
4.109 1555 112.8 112.07 -0.73 112.77 -0.03
3.814 1700 112.7 111.95 -0.75 112.38 -0.32
3.492 127 112 111.22 -0.78 111.26 -0.74
3.468 260 112.9 112.12 -0.78 112.12 -0.78
3.419 735 112 111.52 -0.48 112.47 0.47
3.28 280 110.6 110.57 -0.03 111.61 1.01

3.227 220 110.3 109.56 -0.74 111.69 1.39
3.185 355 110.3 109.61 -0.69 110.96 0.66
3.118 126 110.3 109.52 -0.78 111.43 1.13
3.094 340 110.4 109.62 -0.78 110.37 -0.03
3.029 134 107.5 107.84 0.34 111.31 3.81
3.004 405 111.9 111.12 -0.78 111.18 -0.72
2.927 640 108.7 107.94 -0.76 110.37 1.67
2.806 975 106.7 106.43 -0.27 109.17 2.47
2.621 1185 109.8 109.18 -0.62 111.08 1.28
2.397 95 107.7 108.84 1.14 109.55 1.85
2.379 56 107.3 105.89 -1.41 109.61 2.31
2.368 405 106.4 105.67 -0.73 109.88 3.48
2.292 1365 108.4 106.9 -1.5 108.68 0.28
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Table E-1
HEC-6 Output

Existing and Remove 6 Dams

HEC-6
RS

Reach
Length

(ft)

Thalweg Elevation (ft)

Remarks
Initial Existing Condition Proposed 6 Dam Removal

After 20 yrs Change from Initial After 20 years Change from Initial
2.033 1970 109 108.71 -0.29 110.06 1.06
1.66 2350 108.2 106.77 -1.43 108.51 0.31

1.215 1410 107.4 107.36 -0.04 108.97 1.57
0.948 1525 108.1 107.51 -0.59 108.74 0.64
0.659 1680 106.6 107.07 0.47 108.63 2.03
0.341 1800 103.3 104.88 1.58 105.8 2.5

0 0 105.2 107.84 2.64 108.08 2.88
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Table E-2
HEC-6 Output

Remove 3 Dams and Remove BS Dam

HEC-6
RS

Reach
Length

(ft)

Thalweg Elevation (ft)

Remarks
Initial 3 Dam Removal Ben Smith Removal

After 21 yrs Change from Initial After 21 years Change from Initial
31.686 1000 274 273.83 -0.17 272.73 -1.27
31.497 600 273 273.22 0.22 272.13 -0.87
31.383 600 271.5 272.89 1.39 271.79 0.29
31.269 720 270 272.35 2.35 271.25 1.25
31.133 720 269.33 271.44 2.11 270.29 0.96
30.997 720 268.67 270.14 1.47 268.91 0.24
30.86 939.79 268 268.49 0.49 267.05 -0.95

30.682 939.79 267.62 269.89 2.27 268.71 1.09
30.504 939.79 267.24 269.49 2.25 268.34 1.1
30.326 939.79 266.86 269.14 2.28 267.99 1.13
30.148 939.79 266.48 268.72 2.24 267.56 1.08
29.97 939.79 266.11 268.3 2.19 267.11 1

29.792 939.79 265.73 267.82 2.09 266.63 0.9
29.614 212.67 265.35 267.32 1.97 266.12 0.77
29.574 258.1 267.24 267.23 -0.01 266.01 -1.23
29.525 469.03 265.16 266.96 1.8 265.75 0.59
29.436 939.79 264.97 266.79 1.82 265.57 0.6
29.258 939.79 264.59 266.27 1.68 265.04 0.45
29.08 939.79 264.21 265.71 1.5 264.46 0.25

28.902 939.79 263.83 265.14 1.31 263.88 0.05
28.724 939.79 263.46 264.53 1.07 263.23 -0.23
28.546 939.79 263.08 263.86 0.78 262.56 -0.52
28.368 939.79 262.7 263.27 0.57 261.89 -0.81
28.19 939.79 262.32 262.47 0.15 261.05 -1.27

28.013 800.8 262.63 259.82 -2.81 258.74 -3.89
27.861 800.8 261.56 261.92 0.36 260.51 -1.05
27.709 800.8 261.18 261.44 0.26 259.19 -1.99
27.557 800.8 260.79 261.05 0.26 258.7 -2.09
27.406 900.8 260.41 260.84 0.43 257.95 -2.46
27.235 751 260.03 257.56 -2.47 256.11 -3.92
27.093 751 260.32 259.8 -0.52 257.4 -2.92
26.951 751 260.61 260.4 -0.21 256.95 -3.66
26.809 100 260.9 257.65 -3.25 256.75 -4.15
26.79 154.5 261.74 261.74 0 253.44 -8.3 Aluminum City Dam
26.76 100 251.2 250.37 -0.83 250.37 -0.83

26.741 400 249.2 248.37 -0.83 248.38 -0.82
26.666 400 247.8 246.99 -0.81 246.99 -0.81
26.59 400 246.4 245.62 -0.78 245.61 -0.79

26.514 136 245 244.33 -0.67 244.25 -0.75
26.488 100 245.8 245.1 -0.7 245.03 -0.77
26.469 1000 245.8 245.21 -0.59 245.04 -0.76
26.28 567.5 243.2 244.71 1.51 240.7 -2.5

26.173 567.5 243.1 246.39 3.29 243.64 0.54
26.065 720 243 245.91 2.91 243.41 0.41
25.929 120 242 246.13 4.13 242.92 0.92
25.906 126 241 246.16 5.16 243.67 2.67
25.882 119 243 246.12 3.12 242.87 -0.13
25.86 40 246.1 242.97 -3.13 242.96 -3.14

25.852 62 246.29 246.29 0 240.01 -6.28 Allen St Dam Table E-2
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Table E-2
HEC-6 Output

Remove 3 Dams and Remove BS Dam

HEC-6
RS

Reach
Length

(ft)

Thalweg Elevation (ft)

Remarks
Initial 3 Dam Removal Ben Smith Removal

After 21 yrs Change from Initial After 21 years Change from Initial
25.84 122 234 233.38 -0.62 233.38 -0.62

25.817 100 235.5 234.87 -0.63 234.88 -0.62
25.423 866.67 227.2 226.56 -0.64 226.56 -0.64
25.259 866.67 221.8 221.16 -0.64 221.16 -0.64
25.095 866.67 216.4 215.75 -0.65 215.76 -0.64
24.93 951.94 211 214.48 3.48 215.29 4.29
24.75 951.94 211.02 214.3 3.28 214.62 3.6
24.57 951.94 211.03 213.49 2.46 213.9 2.87
24.39 228.46 211.05 212.99 1.94 213.3 2.25

24.346 217.3 211.05 212.8 1.75 213.11 2.06
24.305 506.17 211.05 212.7 1.65 212.97 1.92
24.209 951.94 211.06 211.66 0.6 211.94 0.88
24.029 586 213.5 213.5 0 213.5 0
23.918 751.73 210.36 210.2 -0.16 209.21 -1.15
23.776 751.73 210.02 210.85 0.83 210.54 0.52
23.633 751.73 209.69 210 0.31 209.57 -0.12
23.491 354.17 209.35 209.53 0.18 209.09 -0.26
23.424 354.69 209.19 208.51 -0.68 208.19 -1
23.357 109.45 209.03 209 -0.03 208.5 -0.53
23.336 611.48 208.98 208.99 0.01 208.51 -0.47
23.22 800 208.7 208.27 -0.43 207.64 -1.06

23.069 1060 207.7 207.97 0.27 207.24 -0.46
22.868 1080 207.3 207.4 0.1 206.58 -0.72
22.663 1040 206.5 207.31 0.81 206.4 -0.1
22.466 1200 205.7 205.97 0.27 205.37 -0.33
22.239 680 205.6 206.23 0.63 205.43 -0.17
22.11 128 205.6 205.85 0.25 204.99 -0.61

22.086 100 205.5 206.29 0.79 205.13 -0.37
22.067 200 204.5 206.18 1.68 205 0.5
22.029 1010 205.5 206.49 0.99 205.33 -0.17
21.838 1100 202 205.93 3.93 204.87 2.87
21.63 800 204 205.72 1.72 204.47 0.47

21.478 950 202 205.51 3.51 204.33 2.33
21.298 950 206 206.34 0.34 204.99 -1.01
21.118 1000 201 203.24 2.24 201.9 0.9
20.929 900.99 202.1 204.95 2.85 203.34 1.24
20.758 1480 202.1 204.68 2.58 202.92 0.82
20.478 158 202.4 204.08 1.68 202.17 -0.23
20.448 158.01 203.3 204.04 0.74 201.5 -1.8
20.418 100 203.3 203.91 0.61 201.9 -1.4
20.399 1120 203 204.02 1.02 201.88 -1.12
20.187 1100 203.4 203.2 -0.2 201.16 -2.24
19.979 1040 203.1 203 -0.1 201.16 -1.94
19.782 1020 200.5 202.24 1.74 200.25 -0.25
19.588 920 202.5 202.22 -0.28 200.16 -2.34
19.414 157 201.8 202.98 1.18 200.11 -1.69
19.384 100 204.14 201.99 -2.15 200.04 -4.1
19.366 1200 202 202.56 0.56 199.02 -2.98
19.138 880 202.7 202.12 -0.58 199.94 -2.76 Table E-2
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Table E-2
HEC-6 Output

Remove 3 Dams and Remove BS Dam

HEC-6
RS

Reach
Length

(ft)

Thalweg Elevation (ft)

Remarks
Initial 3 Dam Removal Ben Smith Removal

After 21 yrs Change from Initial After 21 years Change from Initial
18.972 1180 200.1 201.7 1.6 199.36 -0.74
18.748 880 201.2 202.32 1.12 198.5 -2.7
18.581 108 201.8 202.22 0.42 198.81 -2.99
18.561 100 202.6 203.48 0.88 200.56 -2.04
18.061 70 200.7 196.48 -4.22 196.38 -4.32
18.048 82 203.4 203.4 0 194.76 -8.64 Hudson Dam
18.032 100 196 195.14 -0.86 195.74 -0.26
18.013 1040 194.9 194.04 -0.86 194.1 -0.8
17.816 132 195.2 194.36 -0.84 194.4 -0.8
17.791 100 195.8 194.96 -0.84 194.96 -0.84
17.772 150 194.8 193.97 -0.83 193.97 -0.83
17.744 112 194.8 193.97 -0.83 193.97 -0.83
17.723 100 194 193.17 -0.83 193.18 -0.82
17.704 240 193.5 192.68 -0.82 192.78 -0.72
17.658 141 193.1 192.3 -0.8 192.44 -0.66
17.632 100 194.1 193.28 -0.82 193.29 -0.81
17.613 1460 193 192.19 -0.81 192.24 -0.76
17.336 130.4 191.3 190.67 -0.63 191.55 0.25
17.311 100 190.8 191.02 0.22 191.17 0.37
17.293 900 190.9 190.18 -0.72 191.15 0.25
17.122 1040 191.2 190.45 -0.75 190.51 -0.69
16.925 1100 190.6 189.95 -0.65 190.35 -0.25
16.717 880 190 189.29 -0.71 189.3 -0.7
16.55 114 188.3 187.82 -0.48 188.5 0.2

16.529 65 188.5 187.81 -0.69 187.8 -0.7
16.516 37.6 190.6 189.9 -0.7 189.9 -0.7
16.509 103 185.3 184.87 -0.43 184.68 -0.62
16.49 100 186.5 187.68 1.18 187.51 1.01

16.471 1060 186.7 186.83 0.13 186.94 0.24
16.27 1000 189.7 188 -1.7 187.96 -1.74

16.081 124 189.2 187.96 -1.24 187.66 -1.54
16.057 100 190.8 188.37 -2.43 187.72 -3.08
16.038 960 189.3 188.6 -0.7 187.78 -1.52
15.856 900 189 186.93 -2.07 186.76 -2.24
15.686 1240 190.4 187.42 -2.98 187.3 -3.1
15.451 720 188 187.27 -0.73 185.42 -2.58
15.315 1040 185.2 187.6 2.4 185.63 0.43
15.118 1020 186.3 186.91 0.61 184.8 -1.5
14.924 1080 186 186.99 0.99 184.66 -1.34
14.72 1020 183.5 185.64 2.14 183.26 -0.24

14.527 1060 186.4 188.78 2.38 184.83 -1.57
14.326 440 183.6 186.21 2.61 181.49 -2.11
14.243 100 185 182.68 -2.32 182.61 -2.39
14.224 120 189.37 189.37 0 184.6 -4.77 Gleasondale Dam
14.201 140 181 180.53 -0.47 180.53 -0.47
14.174 112 178.2 177.72 -0.48 177.72 -0.48
14.153 100 177.6 177.12 -0.48 177.12 -0.48
14.134 240 177.2 176.72 -0.48 176.72 -0.48
14.089 145.5 175.2 174.73 -0.47 174.91 -0.29 Table E-2
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Table E-2
HEC-6 Output

Remove 3 Dams and Remove BS Dam

HEC-6
RS

Reach
Length

(ft)

Thalweg Elevation (ft)

Remarks
Initial 3 Dam Removal Ben Smith Removal

After 21 yrs Change from Initial After 21 years Change from Initial
14.061 100 174.7 176.28 1.58 176.19 1.49
14.042 1180 175.2 174.73 -0.47 174.77 -0.43
13.819 1640 172.3 174.97 2.67 174.41 2.11
13.508 1000 172.1 174.02 1.92 174.26 2.16
13.319 1200 171.6 170.37 -1.23 173.26 1.66
13.092 2100 172.2 172.75 0.55 173.63 1.43
12.126 1160 170 174.14 4.14 173.47 3.47
11.906 1080 168.9 172.49 3.59 172.19 3.29
11.701 660 169.4 170.97 1.57 172.46 3.06
11.576 124 168.7 172.1 3.4 170.69 1.99
11.553 100 168.1 170.15 2.05 171.84 3.74
11.534 880 168.7 171.35 2.65 171.61 2.91
11.367 1200 169.1 172.83 3.73 171.89 2.79
11.14 1080 169 172.62 3.62 170.63 1.63

10.936 1240 168.2 171.69 3.49 170.76 2.56
10.701 960 167.5 173.57 6.07 169.84 2.34
10.519 1020 163.3 168.74 5.44 168.71 5.41
10.326 1020 165.7 168.67 2.97 169.34 3.64
10.133 1040 167.5 168.92 1.42 169.71 2.21
9.936 1020 167.4 168.08 0.68 169.02 1.62
9.743 1020 166.1 166.56 0.46 168.49 2.39
9.55 1260 166.8 167.76 0.96 167.37 0.57

9.311 126 165.8 166.18 0.38 168.76 2.96
9.287 100 167.5 165.96 -1.54 165.8 -1.7
9.268 900 165.5 165.73 0.23 167.13 1.63
9.098 493.33 168.7 169.74 1.04 167.97 -0.73
9.004 493.33 168.7 168.95 0.25 167.37 -1.33
8.911 493.33 168.7 168.84 0.14 167.14 -1.56
8.817 50 168.7 167.25 -1.45 165.8 -2.9
8.808 322.1 174.9 174.9 0 167.46 -7.44 Ben Smith Dam
8.747 150.4 163 162.38 -0.62 164.28 1.28
8.719 100 163 162.06 -0.94 163.06 0.06

8.7 830 163 162.73 -0.27 164.01 1.01
8.542 135 164 163.06 -0.94 163.06 -0.94
8.517 100 162 161.06 -0.94 161.06 -0.94
8.498 970 161 160.32 -0.68 160.32 -0.68
8.314 770 156 155.17 -0.83 155.19 -0.81
8.168 865 154.1 153.28 -0.82 153.3 -0.8
8.004 126.5 151 150.42 -0.58 150.42 -0.58
7.981 180 149.6 150.42 0.82 150.41 0.81
7.946 128 148.4 148.89 0.49 149 0.6
7.922 100 149.8 148.9 -0.9 148.91 -0.89
7.903 158 149 148.14 -0.86 148.15 -0.85
7.873 125 148.5 147.61 -0.89 147.61 -0.89
7.85 150 147 146.15 -0.85 146.18 -0.82

7.821 188.5 147 147.03 0.03 147.03 0.03
7.785 100 146.3 145.41 -0.89 145.41 -0.89
7.767 640 145.2 144.68 -0.52 144.72 -0.48
7.645 370 142.8 142.24 -0.56 142.27 -0.53 Table E-2
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Table E-2
HEC-6 Output

Remove 3 Dams and Remove BS Dam

HEC-6
RS

Reach
Length

(ft)

Thalweg Elevation (ft)

Remarks
Initial 3 Dam Removal Ben Smith Removal

After 21 yrs Change from Initial After 21 years Change from Initial
7.575 258 141.1 141.23 0.13 140.71 -0.39
7.526 100 140.3 139.43 -0.87 139.43 -0.87
7.508 150 137.9 137.05 -0.85 137.05 -0.85
7.479 1080 138.3 137.54 -0.76 137.61 -0.69
7.274 940 138.6 137.75 -0.85 137.75 -0.85
7.096 1320 134.9 135.29 0.39 131.74 -3.16
6.846 630 132.9 132.78 -0.12 128.95 -3.95
6.727 449.57 131.4 131.46 0.06 128.52 -2.88
6.387 120.3 131 127.92 -3.08 127.52 -3.48
6.364 597.28 135.74 135.74 0 127.84 -7.9 Powdermill Dam
6.251 652.63 124.93 124.15 -0.78 124.97 0.04
6.127 750 124.14 123.36 -0.78 123.45 -0.69
5.985 135 122.6 122.57 -0.03 123.16 0.56
5.96 55 122.8 122.02 -0.78 122.28 -0.52

5.949 750 122.8 122.02 -0.78 122.03 -0.77
5.807 620 121.8 121.02 -0.78 121.02 -0.78
5.69 1750 120.8 120.02 -0.78 120.96 0.16

5.358 1100 120.5 118.79 -1.71 120.51 0.01
5.15 816.67 119.8 117.78 -2.02 119.7 -0.1

4.995 816.67 119.17 117.97 -1.2 119.29 0.12
4.84 816.67 118.53 118.01 -0.52 119.03 0.5

4.686 650 117.9 117.56 -0.34 118.77 0.87
4.563 30 119.7 118.88 -0.82 119.02 -0.68
4.557 30 119 117.96 -1.04 119.79 0.79
4.551 80 118.9 118.9 0 118.9 0
4.536 140 118.5 117.72 -0.78 117.72 -0.78
4.51 110 117.7 116.92 -0.78 116.92 -0.78

4.489 103 117 116.22 -0.78 116.22 -0.78
4.469 285 117.7 116.92 -0.78 116.92 -0.78
4.415 1620 116.5 115.72 -0.78 115.72 -0.78
4.109 1555 112.8 112.07 -0.73 112.77 -0.03
3.814 1700 112.7 111.95 -0.75 112.38 -0.32
3.492 127 112 111.22 -0.78 111.26 -0.74
3.468 260 112.9 112.12 -0.78 112.12 -0.78
3.419 735 112 111.52 -0.48 112.47 0.47
3.28 280 110.6 110.57 -0.03 111.61 1.01

3.227 220 110.3 109.56 -0.74 111.69 1.39
3.185 355 110.3 109.61 -0.69 110.96 0.66
3.118 126 110.3 109.52 -0.78 111.43 1.13
3.094 340 110.4 109.62 -0.78 110.37 -0.03
3.029 134 107.5 107.84 0.34 111.31 3.81
3.004 405 111.9 111.12 -0.78 111.18 -0.72
2.927 640 108.7 107.94 -0.76 110.37 1.67
2.806 975 106.7 106.43 -0.27 109.17 2.47
2.621 1185 109.8 109.18 -0.62 111.08 1.28
2.397 95 107.7 108.84 1.14 109.55 1.85
2.379 56 107.3 105.89 -1.41 109.61 2.31
2.368 405 106.4 105.67 -0.73 109.88 3.48
2.292 1365 108.4 106.9 -1.5 108.68 0.28 Table E-2
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Table E-2
HEC-6 Output

Remove 3 Dams and Remove BS Dam

HEC-6
RS

Reach
Length

(ft)

Thalweg Elevation (ft)

Remarks
Initial 3 Dam Removal Ben Smith Removal

After 21 yrs Change from Initial After 21 years Change from Initial
2.033 1970 109 108.71 -0.29 110.06 1.06
1.66 2350 108.2 106.77 -1.43 108.51 0.31

1.215 1410 107.4 107.36 -0.04 108.97 1.57
0.948 1525 108.1 107.51 -0.59 108.74 0.64
0.659 1680 106.6 107.07 0.47 108.63 2.03
0.341 1800 103.3 104.88 1.58 105.8 2.5

0 0 105.2 107.84 2.64 108.08 2.88
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Table E-3
HEC-6 Output

Dredging

HEC-6
RS

Reach
Length

(ft)

Thalweg Elevation (ft)

Remarks
Proposed 6 Dam Dredging

Initial Dredged After 21 years Change from Initial
31.686 1000 274 273.83 -0.17
31.497 600 273 273.23 0.23
31.383 600 271.5 272.89 1.39
31.269 720 270 272.35 2.35
31.133 720 269.33 271.44 2.11
30.997 720 268.67 270.15 1.48
30.86 939.79 268 268.5 0.5

30.682 939.79 267.62 269.89 2.27
30.504 939.79 267.24 269.49 2.25
30.326 939.79 266.86 269.14 2.28
30.148 939.79 266.48 268.72 2.24
29.97 939.79 266.11 268.29 2.18

29.792 939.79 265.73 267.83 2.1
29.614 212.67 265.35 267.33 1.98
29.574 258.1 267.24 267.23 -0.01
29.525 469.03 265.16 266.96 1.8
29.436 939.79 264.97 266.8 1.83
29.258 939.79 264.59 266.27 1.68
29.08 939.79 264.21 265.71 1.5

28.902 939.79 263.83 265.15 1.32
28.724 939.79 263.46 264.53 1.07
28.546 939.79 263.08 263.86 0.78
28.368 939.79 262.7 263.28 0.58
28.19 939.79 262.32 262.48 0.16

28.013 800.8 262.63 259.83 -2.8
27.861 800.8 261.56 261.93 0.37
27.709 800.8 261.18 261.45 0.27
27.557 800.8 260.79 261.06 0.27
27.406 900.8 260.41 260.85 0.44
27.235 751 260.03 257.4 -2.63
27.093 751 260.32 260.04 -0.28
26.951 751 260.61 259.99 -0.62
26.809 100 257.9 258.28 0.38
26.79 154.5 261.74 261.74 0 Aluminum City Dam
26.76 100 251.2 250.37 -0.83

26.741 400 249.2 248.37 -0.83
26.666 400 247.8 246.99 -0.81
26.59 400 246.4 245.62 -0.78

26.514 136 245 244.33 -0.67
26.488 100 245.8 245.11 -0.69
26.469 1000 245.8 245.26 -0.54
26.28 567.5 243.2 244.57 1.37

26.173 567.5 243.1 246.59 3.49
26.065 720 243 245.82 2.82
25.929 120 239 246.17 7.17
25.906 126 238 245.94 7.94
25.882 119 240 246.18 6.18
25.86 40 243.1 240.08 -3.02

25.852 62 246.29 246.29 0 Allen St Dam
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Table E-3
HEC-6 Output

Dredging

HEC-6
RS

Reach
Length

(ft)

Thalweg Elevation (ft)

Remarks
Proposed 6 Dam Dredging

Initial Dredged After 21 years Change from Initial
25.84 122 234 233.39 -0.61

25.817 100 235.5 234.87 -0.63
25.798 782 235 234.37 -0.63
25.65 600 230 229.37 -0.63

25.536 600 228.6 227.97 -0.63
25.423 866.67 227.2 226.56 -0.64
25.259 866.67 221.8 221.16 -0.64
25.095 866.67 216.4 215.75 -0.65
24.93 951.94 211 214.37 3.37
24.75 951.94 211.02 214.27 3.25
24.57 951.94 211.03 213.43 2.4
24.39 228.46 211.05 212.94 1.89

24.346 217.3 211.05 212.74 1.69
24.305 506.17 211.05 212.66 1.61
24.209 951.94 211.06 211.57 0.51
24.029 586 213.5 213.5 0
23.918 751.73 210.36 210 -0.36
23.776 751.73 210.02 210.8 0.78
23.633 751.73 209.69 209.91 0.22
23.491 354.17 209.35 209.44 0.09
23.424 354.69 209.19 208.45 -0.74
23.357 109.45 209.03 208.92 -0.11
23.336 611.48 208.98 208.9 -0.08
23.22 800 208.7 208.14 -0.56

23.069 1060 207.7 207.85 0.15
22.868 1080 207.3 207.28 -0.02
22.663 1040 206.5 207.2 0.7
22.466 1200 205.7 205.85 0.15
22.239 680 205.6 206.15 0.55
22.11 128 205.6 205.75 0.15

22.086 100 205.5 206.18 0.68
22.067 200 204.5 206.03 1.53
22.029 1010 205.5 206.4 0.9
21.838 1100 202 205.81 3.81
21.63 800 204 205.6 1.6

21.478 950 202 205.39 3.39
21.298 950 206 206.24 0.24
21.118 1000 201 203.12 2.12
20.929 900.99 202.1 204.84 2.74
20.758 1480 202.1 204.57 2.47
20.478 158 202.4 203.99 1.59
20.448 158.01 203.3 203.92 0.62
20.418 100 203.3 203.8 0.5
20.399 1120 203 203.91 0.91
20.187 1100 203.4 203.1 -0.3
19.979 1040 203.1 202.89 -0.21
19.782 1020 200.5 202.11 1.61
19.588 920 202.5 202.08 -0.42
19.414 157 201.8 202.85 1.05
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Table E-3
HEC-6 Output

Dredging

HEC-6
RS

Reach
Length

(ft)

Thalweg Elevation (ft)

Remarks
Proposed 6 Dam Dredging

Initial Dredged After 21 years Change from Initial
19.384 100 204.14 201.57 -2.57
19.366 1200 202 202.52 0.52
19.138 880 202.7 201.91 -0.79
18.972 1180 200.1 201.82 1.72
18.748 880 198.2 201.64 3.44
18.581 108 198.8 202.22 3.42
18.561 100 199.6 203.41 3.81
18.542 1060 197.3 202.87 5.57
18.341 740 199.2 200.94 1.74
18.201 740 198.7 202.29 3.59
18.061 70 197.7 193.49 -4.21
18.048 82 203.4 203.4 0 Hudson Dam
18.032 100 196 195.14 -0.86
18.013 1040 194.9 194.04 -0.86
17.816 132 195.2 194.36 -0.84
17.791 100 195.8 194.96 -0.84
17.772 150 194.8 193.97 -0.83
17.744 112 194.8 193.97 -0.83
17.723 100 194 193.17 -0.83
17.704 240 193.5 192.68 -0.82
17.658 141 193.1 192.29 -0.81
17.632 100 194.1 193.28 -0.82
17.613 1460 193 192.18 -0.82
17.336 130.4 191.3 190.62 -0.68
17.311 100 190.8 190.96 0.16
17.293 900 190.9 190.15 -0.75
17.122 1040 191.2 190.44 -0.76
16.925 1100 190.6 189.9 -0.7
16.717 880 190 189.28 -0.72
16.55 114 188.3 187.68 -0.62

16.529 65 188.5 187.81 -0.69
16.516 37.6 190.6 189.9 -0.7
16.509 103 185.3 184.86 -0.44
16.49 100 186.5 187.1 0.6

16.471 1060 186.7 186.82 0.12
16.27 1000 189.7 187.78 -1.92

16.081 124 189.2 187.87 -1.33
16.057 100 190.8 188.33 -2.47
16.038 960 189.3 188.56 -0.74
15.856 900 189 186.76 -2.24
15.686 1240 190.4 187.39 -3.01
15.451 720 188 187.03 -0.97
15.315 1040 185.2 187.63 2.43
15.118 1020 186.3 186.83 0.53
14.924 1080 186 187.16 1.16
14.72 1020 180.5 184.3 3.8

14.527 1060 183.4 189.41 6.01
14.326 440 180.6 183.34 2.74
14.243 100 182 179.68 -2.32
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Table E-3
HEC-6 Output

Dredging

HEC-6
RS

Reach
Length

(ft)

Thalweg Elevation (ft)

Remarks
Proposed 6 Dam Dredging

Initial Dredged After 21 years Change from Initial
14.224 120 189.37 189.37 0 Gleasondale Dam
14.201 140 181 180.53 -0.47
14.174 112 178.2 177.72 -0.48
14.153 100 177.6 177.12 -0.48
14.134 240 177.2 176.72 -0.48
14.089 145.5 175.2 174.72 -0.48
14.061 100 174.7 175.44 0.74
14.042 1180 175.2 174.72 -0.48
13.819 1640 172.3 174.38 2.08
13.508 1000 172.1 173.36 1.26
13.319 1200 171.6 169.88 -1.72
13.092 2100 172.2 172.16 -0.04
12.694 1000 171.6 173.84 2.24
12.504 1080 169.2 172.7 3.5

12.3 920 170.4 174.31 3.91
12.126 1160 170 173.7 3.7
11.906 1080 168.9 172.21 3.31
11.701 660 169.4 170.47 1.07
11.576 124 168.7 172.02 3.32
11.553 100 168.1 169.51 1.41
11.534 880 168.7 171.49 2.79
11.367 1200 169.1 171.82 2.72
11.14 1080 169 173.65 4.65

10.936 1240 165.2 169.51 4.31
10.701 960 164.5 173.59 9.09
10.519 1020 160.3 165.32 5.02
10.326 1020 162.7 164.1 1.4
10.133 1040 164.5 165.3 0.8
9.936 1020 164.4 164.84 0.44
9.743 1020 163.1 163.45 0.35
9.55 1260 163.8 164.27 0.47

9.311 126 162.8 163.15 0.35
9.287 100 164.5 163.25 -1.25
9.268 900 162.5 162.76 0.26
9.098 493.33 165.7 166.47 0.77
9.004 493.33 165.7 165.95 0.25
8.911 493.33 165.7 165.84 0.14
8.817 50 165.7 164.27 -1.43
8.808 322.1 174.9 174.9 0 Ben Smith Dam
8.747 150.4 163 162.37 -0.63
8.719 100 163 162.06 -0.94

8.7 830 163 162.73 -0.27
8.542 135 164 163.06 -0.94
8.517 100 162 161.06 -0.94
8.498 970 161 160.32 -0.68
8.314 770 156 155.17 -0.83
8.168 865 154.1 153.29 -0.81
8.004 126.5 151 150.41 -0.59
7.981 180 149.6 150.43 0.83
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Table E-3
HEC-6 Output

Dredging

HEC-6
RS

Reach
Length

(ft)

Thalweg Elevation (ft)

Remarks
Proposed 6 Dam Dredging

Initial Dredged After 21 years Change from Initial
7.946 128 148.4 148.89 0.49
7.922 100 149.8 148.9 -0.9
7.903 158 149 148.14 -0.86
7.873 125 148.5 147.61 -0.89
7.85 150 147 146.15 -0.85

7.821 188.5 147 147.03 0.03
7.785 100 146.3 145.41 -0.89
7.767 640 145.2 144.69 -0.51
7.645 370 142.8 142.24 -0.56
7.575 258 141.1 141.21 0.11
7.526 100 140.3 139.43 -0.87
7.508 150 137.9 137.06 -0.84
7.479 1080 138.3 137.53 -0.77
7.274 940 138.6 137.75 -0.85
7.096 1320 131.9 132.66 0.76
6.846 630 129.9 129.4 -0.5
6.727 449.57 128.4 128.85 0.45
6.642 449.57 128.3 129.44 1.14
6.557 449.57 128.2 129.5 1.3
6.472 449.57 128.1 129.48 1.38
6.387 120.3 128 124.71 -3.29
6.364 597.28 135.74 135.74 0 Powdermill Dam
6.251 652.63 124.93 124.15 -0.78
6.127 750 124.14 123.36 -0.78
5.985 135 122.6 122.57 -0.03
5.96 55 122.8 122.02 -0.78

5.949 750 122.8 122.02 -0.78
5.807 620 121.8 121.02 -0.78
5.69 1750 120.8 120.02 -0.78

5.358 1100 120.5 119.03 -1.47
5.15 816.67 119.8 117.79 -2.01

4.995 816.67 119.17 117.56 -1.61
4.84 816.67 118.53 117.61 -0.92

4.686 650 117.9 117.24 -0.66
4.563 30 119.7 118.87 -0.83
4.557 30 119 117.28 -1.72
4.551 80 118.9 118.9 0
4.536 140 118.5 117.72 -0.78
4.51 110 117.7 116.92 -0.78

4.489 103 117 116.22 -0.78
4.469 285 117.7 116.92 -0.78
4.415 1620 116.5 115.72 -0.78
4.109 1555 112.8 112.07 -0.73
3.814 1700 112.7 111.95 -0.75
3.492 127 112 111.22 -0.78
3.468 260 112.9 112.12 -0.78
3.419 735 112 111.51 -0.49
3.28 280 110.6 110.57 -0.03

3.227 220 110.3 109.55 -0.75
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Table E-3
HEC-6 Output

Dredging

HEC-6
RS

Reach
Length

(ft)

Thalweg Elevation (ft)

Remarks
Proposed 6 Dam Dredging

Initial Dredged After 21 years Change from Initial
3.185 355 110.3 109.62 -0.68
3.118 126 110.3 109.52 -0.78
3.094 340 110.4 109.62 -0.78
3.029 134 107.5 107.8 0.3
3.004 405 111.9 111.12 -0.78
2.927 640 108.7 107.94 -0.76
2.806 975 106.7 106.45 -0.25
2.621 1185 109.8 109.16 -0.64
2.397 95 107.7 108.87 1.17
2.379 56 107.3 105.87 -1.43
2.368 405 106.4 105.72 -0.68
2.292 1365 108.4 106.94 -1.46
2.033 1970 109 108.71 -0.29
1.66 2350 108.2 106.79 -1.41

1.215 1410 107.4 107.36 -0.04
0.948 1525 108.1 107.51 -0.59
0.659 1680 106.6 107.08 0.48
0.341 1800 103.3 104.88 1.58

0 0 105.2 107.84 2.64
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Figure F-1
Water Surface Profile, 7Q10 
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Figure F-2
Water Surface Profile, 7Q10
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Figure F-3
Water Surface Profile, 7Q10
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Figure F-4
Water Surface Profile, 7Q10

Remove Ben Smith Dam
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Table F-1
HEC-RAS Output

Base Conditions (Initial)
River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)
32.314 7Q10 3.3 308 308.76 308.77 0.00087 0.76 4.33 11.4 0.22
32.314 Summer Ave 13.5 308 309.21 309.23 0.001213 1.23 10.97 18.02 0.28
32.314 10-yr 392 308 312.22 312.63 0.002773 5.12 76.55 25.55 0.52
32.314 100-yr 736 308 313.62 314.26 0.003102 6.42 114.64 29.04 0.57

32.295 7Q10 3.3 308 308.41 308.41 308.52 0.023108 2.61 1.27 6.16 1.01
32.295 Summer Ave 13.5 308 308.72 308.72 308.91 0.019208 3.46 3.9 10.82 1.01
32.295 10-yr 392 308 311.01 311.01 312.07 0.011117 8.25 47.54 22.53 1
32.295 100-yr 736 308 312.17 312.17 313.65 0.010243 9.77 75.32 25.43 1

32.1908 7Q10 3.3 301.4 301.83 301.74 301.87 0.007025 1.5 2.21 10.17 0.57
32.1908 Summer Ave 13.5 301.4 302.1 302.01 302.19 0.008172 2.34 5.78 15.27 0.67
32.1908 10-yr 392 301.4 304.25 304.25 305.33 0.011247 8.36 46.89 21.88 1.01
32.1908 100-yr 736 301.4 305.42 305.42 306.96 0.010395 9.98 73.78 24.09 1

32.0867 7Q10 3.3 294.8 294.96 294.96 295.01 0.027982 1.88 1.75 16.08 1.01
32.0867 Summer Ave 13.5 294.8 295.13 295.13 295.27 0.021752 3.04 4.44 16.31 1.03
32.0867 10-yr 392 294.8 297.4 297.4 298.57 0.011873 8.69 45.11 19.45 1.01
32.0867 100-yr 736 294.8 299.11 298.87 300.27 0.006166 8.86 114.87 74.54 0.78

32.0678 7Q10 3.3 293 293.37 293.14 293.38 0.000594 0.56 5.9 18.38 0.17
32.0678 Summer Ave 13.5 293 293.72 293.31 293.74 0.000904 1.1 12.32 18.89 0.24
32.0678 10-yr 392 293 297.2 295.42 297.54 0.001588 4.69 83.5 24.01 0.41
32.0678 100-yr 736 293 298.93 296.57 299.52 0.001695 6.16 119.5 102.1 0.45

32.0657 Culvert

32.0637 7Q10 3.3 293 293.37 293.14 293.38 0.000609 0.56 5.85 18.38 0.18
32.0637 Summer Ave 13.5 293 293.71 293.31 293.73 0.000946 1.11 12.15 18.88 0.24
32.0637 10-yr 392 293 296.95 295.42 297.34 0.001961 5 78.38 23.65 0.45
32.0637 100-yr 736 293 298.44 296.57 299.15 0.002278 6.73 109.36 34.12 0.52

32.0448 7Q10 3.3 293 293.18 293.14 293.21 0.011247 1.39 2.37 17.24 0.66
32.0448 Summer Ave 13.5 293 293.34 293.31 293.44 0.014159 2.55 5.29 18.34 0.84
32.0448 10-yr 392 293 295.42 295.42 296.52 0.011783 8.42 46.56 21.39 1.01
32.0448 100-yr 736 293 296.59 296.59 298.19 0.010969 10.12 72.72 23.12 1.01

31.9463 7Q10 3.3 284.3 284.48 284.48 284.55 0.027169 2.09 1.58 12.11 1.02
31.9463 Summer Ave 13.5 284.3 284.69 284.69 284.86 0.019445 3.27 4.13 12.39 1
31.9463 10-yr 392 284.3 287.97 287.97 288.67 0.005262 6.96 96.39 132.48 0.68
31.9463 100-yr 736 284.3 289.83 290.02 0.00137 4.8 445.63 244.17 0.38

31.9273 7Q10 3.3 283.3 284.1 283.53 284.1 0.000103 0.37 9.04 14.3 0.08
31.9273 Summer Ave 13.5 283.3 284.51 283.74 284.52 0.000351 0.88 15.27 15.9 0.16
31.9273 10-yr 392 283.3 287.16 286.17 287.78 0.003358 6.32 61.99 187.65 0.6
31.9273 100-yr 736 283.3 287.96 287.45 289.4 0.005899 9.63 76.4 234.95 0.82

31.9244 Bridge

31.9215 7Q10 3.3 283.3 284.09 283.53 284.09 0.000105 0.37 8.99 14.29 0.08
31.9215 Summer Ave 13.5 283.3 284.51 283.74 284.52 0.000351 0.88 15.27 15.9 0.16
31.9215 10-yr 392 283.3 287.15 286.17 287.77 0.003407 6.35 61.72 186.76 0.6
31.9215 100-yr 736 283.3 287.9 287.45 289.38 0.0062 9.78 75.27 231.23 0.84

31.9025 7Q10 3.3 283.7 284.04 284.06 0.003786 1.14 2.89 12.53 0.42
31.9025 Summer Ave 13.5 283.7 284.38 284.43 0.003259 1.83 7.36 13.84 0.44
31.9025 10-yr 392 283.7 287.06 287.29 0.002363 4.78 209.69 158.09 0.49
31.9025 100-yr 736 283.7 288.22 288.45 0.001828 5.24 431.57 226.31 0.46

31.8343 7Q10 3.3 282.6 282.95 282.97 0.002494 1.07 3.08 10.64 0.35
31.8343 Summer Ave 13.5 282.6 283.34 283.39 0.0026 1.82 7.41 11.64 0.4
31.8343 10-yr 392 282.6 285.97 286.29 0.003319 5.58 184.96 123.07 0.57
31.8343 100-yr 736 282.6 287.62 287.83 0.001584 5.17 395.15 132.74 0.42

31.8154 7Q10 3.3 282.2 282.8 282.54 282.81 0.001084 0.73 4.52 15.03 0.23
31.8154 Summer Ave 13.5 282.2 283.16 282.79 283.18 0.001525 1.18 11.44 23.91 0.3
31.8154 10-yr 392 282.2 285.08 284.67 285.76 0.00557 6.58 59.57 55.26 0.75
31.8154 100-yr 736 282.2 286.15 285.7 287.28 0.005724 8.54 86.23 72.4 0.81

31.8097 Bridge

31.804 7Q10 3.3 281.4 281.74 281.74 281.82 0.02361 2.32 1.42 8.44 0.99
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Table F-1
HEC-RAS Output

Base Conditions (Initial)
River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)
31.804 Summer Ave 13.5 281.4 281.99 281.99 282.14 0.020405 3.12 4.32 14.7 1.01
31.804 10-yr 392 281.4 284.1 283.87 284.89 0.007294 7.13 54.94 52.28 0.85
31.804 100-yr 736 281.4 285.58 284.9 286.57 0.004609 8 92.02 76.12 0.73

31.7434 7Q10 3.3 277 277.69 277.7 0.000319 0.57 5.76 10.45 0.14
31.7434 Summer Ave 13.5 277 278.05 278.08 0.001065 1.4 9.62 10.84 0.26
31.7434 10-yr 392 277 280.87 280.54 282.08 0.009825 8.82 44.46 13.89 0.87
31.7434 100-yr 736 277 282.4 282.4 284.22 0.010066 10.89 76.99 43.09 0.91

31.7245 7Q10 3.3 277.3 277.65 277.43 277.66 0.000513 0.52 6.33 28.61 0.16
31.7245 Summer Ave 13.5 277.3 277.96 277.58 277.98 0.000874 1.07 12.57 29.38 0.24
31.7245 10-yr 392 277.3 280.77 279.62 281.28 0.002551 5.7 68.78 36.26 0.54
31.7245 100-yr 736 277.3 282.24 280.8 283.12 0.002749 7.5 98.14 39.86 0.6

31.7244 Bridge

31.7055 7Q10 3.3 277.3 277.43 277.43 277.48 0.029485 1.8 1.84 23.05 1.02
31.7055 Summer Ave 13.5 277.3 277.58 277.58 277.7 0.021425 2.8 4.81 28.43 1.01
31.7055 10-yr 392 277.3 279.62 279.62 280.76 0.00994 8.57 45.74 33.44 1
31.7055 100-yr 736 277.3 280.8 280.8 282.55 0.008747 10.61 69.35 36.33 1

31.6866 7Q10 3.3 274 274.28 274.11 274.28 0.001057 0.51 6.45 28.43 0.19
31.6866 Summer Ave 13.5 274 274.58 274.6 0.001048 0.88 15.26 29.18 0.22
31.6866 10-yr 392 274 277.89 278.04 0.00119 3.13 125.11 37.28 0.3
31.6866 100-yr 736 274 279.07 279.36 0.001663 4.31 177.47 141.7 0.37

31.4972 7Q10 3.3 273 273.22 273.22 0.001044 0.58 5.73 26.29 0.22
31.4972 Summer Ave 13.5 273 273.5 273.52 0.001126 1.02 13.17 26.67 0.26
31.4972 10-yr 392 273 276.39 276.64 0.001639 4.06 107.17 88.6 0.4
31.4972 100-yr 736 273 277.85 278.05 0.001011 4.1 395.95 307.39 0.34

31.3835 7Q10 3.3 271.5 271.6 271.58 271.63 0.016046 1.36 2.43 24.08 0.75
31.3835 Summer Ave 13.5 271.5 271.74 271.71 271.82 0.016177 2.38 5.68 24.18 0.86
31.3835 10-yr 392 271.5 275.56 275.78 0.001247 3.78 103.79 27.16 0.34
31.3835 100-yr 736 271.5 277.08 277.38 0.00122 4.59 280.45 272.43 0.35

31.2699 7Q10 3.3 270 270.26 270.26 0.000864 0.58 5.68 22.13 0.2
31.2699 Summer Ave 13.5 270 270.65 270.66 0.000689 0.94 14.36 22.32 0.21
31.2699 10-yr 392 270 274.97 275.15 0.000855 3.39 115.59 24.49 0.28
31.2699 100-yr 736 270 276.33 276.65 0.001226 4.62 279.41 417.53 0.33

31.1335 7Q10 3.3 269.33 269.66 269.67 0.000799 0.66 5.03 15.42 0.2
31.1335 Summer Ave 13.5 269.33 270.24 270.25 0.000472 0.94 14.31 16.74 0.18
31.1335 10-yr 392 269.33 274.13 274.38 0.001335 4.05 98.03 46.02 0.37
31.1335 100-yr 736 269.33 275.22 275.62 0.001644 5.32 243.79 220.45 0.42

30.9972 7Q10 3.3 268.67 269.24 269.24 0.000469 0.65 5.06 10.47 0.17
30.9972 Summer Ave 13.5 268.67 269.89 269.9 0.000506 1.04 13 14.03 0.19
30.9972 10-yr 392 268.67 273.17 273.39 0.001406 4.01 177.7 184.11 0.39
30.9972 100-yr 736 268.67 274.82 274.91 0.000521 3.19 667 407.9 0.25

30.8609 7Q10 3.3 268 268.92 268.93 0.00041 0.59 5.55 12.01 0.15
30.8609 Summer Ave 13.5 268 269.56 269.57 0.000425 0.86 15.75 20.23 0.17
30.8609 10-yr 392 268 273.03 273.05 0.000178 1.66 689.01 411.84 0.15
30.8609 100-yr 736 268 274.75 274.76 0.000089 1.49 1586.37 631.08 0.11

30.6829 7Q10 3.3 267.62 268.5 268.5 0.00051 0.62 5.3 12.01 0.17
30.6829 Summer Ave 13.5 267.62 269.14 269.15 0.000468 0.87 15.56 20.12 0.17
30.6829 10-yr 392 267.62 272.86 272.88 0.000174 1.63 659.81 385.19 0.14
30.6829 100-yr 736 267.62 274.67 274.68 0.000087 1.46 1547 600.85 0.11

30.5307 7Q10 3.3 267.24 268.19 267.66 268.19 0.000307 0.51 6.47 13.53 0.13
30.5307 Summer Ave 13.5 267.24 268.81 267.98 268.82 0.00035 0.78 17.31 21.13 0.15
30.5307 10-yr 392 267.24 272.52 270.13 272.63 0.000527 2.82 164.64 341.86 0.24
30.5307 100-yr 736 267.24 274.3 270.97 274.49 0.000539 3.62 243.21 536.79 0.26

30.5178 Bridge

30.5049 7Q10 3.3 267.24 268.14 267.66 268.14 0.000409 0.57 5.83 12.92 0.15
30.5049 Summer Ave 13.5 267.24 268.76 267.98 268.77 0.000419 0.83 16.2 20.45 0.17
30.5049 10-yr 392 267.24 272.44 270.13 272.56 0.000564 2.88 161.13 333.15 0.25
30.5049 100-yr 736 267.24 274.22 270.97 274.41 0.000565 3.67 239.62 527.88 0.27
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Table F-1
HEC-RAS Output

Base Conditions (Initial)
River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)

30.3269 7Q10 3.3 266.86 267.75 267.75 0.000417 0.55 5.99 13.39 0.15
30.3269 Summer Ave 13.5 266.86 268.36 268.37 0.000434 0.82 16.38 20.6 0.16
30.3269 10-yr 392 266.86 272.14 272.18 0.000248 1.86 492.23 300.91 0.16
30.3269 100-yr 736 266.86 274.11 274.13 0.00011 1.6 1279.74 500.57 0.11

30.1489 7Q10 3.3 266.48 267.35 267.36 0.000409 0.54 6.06 13.61 0.14
30.1489 Summer Ave 13.5 266.48 267.96 267.97 0.000417 0.81 16.66 20.86 0.16
30.1489 10-yr 392 266.48 271.91 271.95 0.000237 1.84 467.91 279.25 0.16
30.1489 100-yr 736 266.48 274.01 274.03 0.000102 1.58 1259.72 476.77 0.11

29.9709 7Q10 3.3 266.11 266.96 266.97 0.000418 0.54 6.16 13.77 0.14
29.9709 Summer Ave 13.5 266.11 267.57 267.58 0.000416 0.79 17.15 21.41 0.15
29.9709 10-yr 392 266.11 271.69 271.73 0.00023 1.78 450.87 261 0.15
29.9709 100-yr 736 266.11 273.91 273.93 0.000096 1.52 1247.13 455.91 0.1

29.7929 7Q10 3.3 265.73 266.57 266.58 0.000431 0.53 6.25 14.01 0.14
29.7929 Summer Ave 13.5 265.73 267.18 267.19 0.000424 0.77 17.52 21.9 0.15
29.7929 10-yr 392 265.73 271.48 271.52 0.000218 1.71 441.02 245.62 0.14
29.7929 100-yr 736 265.73 273.83 273.85 0.000089 1.45 1240.9 436.69 0.1

29.6149 7Q10 3.3 265.35 266.19 266.19 0.000402 0.51 6.45 14.37 0.13
29.6149 Summer Ave 13.5 265.35 266.8 266.81 0.0004 0.75 18 22.44 0.15
29.6149 10-yr 392 265.35 271.29 271.32 0.000194 1.64 437.76 232.93 0.14
29.6149 100-yr 736 265.35 273.75 273.77 0.00008 1.41 1239.17 419.25 0.09

29.5785 7Q10 3.3 265.28 266.11 265.65 266.11 0.0004 0.51 6.47 14.41 0.13
29.5785 Summer Ave 13.5 265.28 266.72 265.92 266.73 0.000397 0.75 18.08 22.57 0.15
29.5785 10-yr 392 265.28 271.15 268 271.25 0.000422 2.54 154.08 222.99 0.2
29.5785 100-yr 736 265.28 273.54 268.88 273.7 0.000389 3.19 230.44 401.08 0.21

29.5765 Bridge

29.5745 7Q10 3.3 265.27 266.1 265.64 266.1 0.000394 0.51 6.5 14.45 0.13
29.5745 Summer Ave 13.5 265.27 266.71 265.91 266.72 0.000394 0.74 18.14 22.6 0.15
29.5745 10-yr 392 265.27 271.14 268 271.24 0.000422 2.54 154.15 222.32 0.2
29.5745 100-yr 736 265.27 273.53 268.86 273.69 0.000389 3.19 230.55 400.37 0.21

29.5342 7Q10 3.3 265.18 266.02 265.55 266.02 0.000408 0.5 6.59 14.63 0.13
29.5342 Summer Ave 13.5 265.18 266.63 265.83 266.64 0.000408 0.74 18.31 22.76 0.14
29.5342 10-yr 392 265.18 271.09 267.91 271.14 0.000302 1.97 227.11 219.16 0.16
29.5342 100-yr 736 265.18 273.51 268.77 273.58 0.000232 2.3 372.29 396.62 0.15

29.53 Bridge

29.5257 7Q10 3.3 265.16 265.99 265.53 266 0.000416 0.5 6.54 14.59 0.13
29.5257 Summer Ave 13.5 265.16 266.6 265.81 266.61 0.000414 0.74 18.22 22.72 0.15
29.5257 10-yr 392 265.16 271.06 267.89 271.12 0.000305 1.98 226.43 217.33 0.16
29.5257 100-yr 736 265.16 273.48 268.75 273.56 0.000232 2.3 371.82 394.16 0.15

29.4369 7Q10 3.3 264.97 265.8 265.81 0.000401 0.5 6.65 14.81 0.13
29.4369 Summer Ave 13.5 264.97 266.41 266.42 0.000404 0.73 18.46 23.06 0.14
29.4369 10-yr 392 264.97 270.95 270.99 0.000208 1.64 405.22 211.24 0.14
29.4369 100-yr 736 264.97 273.45 273.47 0.000087 1.43 1150.58 386.59 0.1

29.2589 7Q10 3.3 264.59 265.41 265.41 0.00042 0.49 6.73 15.14 0.13
29.2589 Summer Ave 13.5 264.59 266.02 266.03 0.000411 0.72 18.86 23.62 0.14
29.2589 10-yr 392 264.59 270.77 270.8 0.00019 1.55 408.88 201.98 0.13
29.2589 100-yr 736 264.59 273.37 273.39 0.000081 1.36 1157.56 455.73 0.09

29.0809 7Q10 3.3 264.21 265.02 265.02 0.00042 0.49 6.76 15.33 0.13
29.0809 Summer Ave 13.5 264.21 265.65 265.66 0.000371 0.68 19.72 24.46 0.13
29.0809 10-yr 392 264.21 270.61 270.64 0.000162 1.47 418.95 194.87 0.12
29.0809 100-yr 736 264.21 273.29 273.31 0.000079 1.38 1347.14 719.17 0.09

28.9029 7Q10 3.3 263.83 264.7 264.7 0.000283 0.41 7.99 16.64 0.1
28.9029 Summer Ave 13.5 263.83 265.35 265.36 0.000283 0.61 22.24 25.85 0.12
28.9029 10-yr 392 263.83 270.47 270.49 0.000143 1.37 432.95 188.65 0.11
28.9029 100-yr 736 263.83 273.23 273.25 0.000059 1.19 1553.62 703.02 0.08

28.7249 7Q10 3.3 263.46 264.58 264.58 0.000071 0.25 13.24 20.78 0.06
28.7249 Summer Ave 13.5 263.46 265.17 265.17 0.000144 0.48 28.25 28.33 0.08
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Table F-1
HEC-RAS Output

Base Conditions (Initial)
River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)
28.7249 10-yr 392 263.46 270.35 270.37 0.000119 1.28 449.76 183.02 0.1
28.7249 100-yr 736 263.46 273.19 273.2 0.000045 1.06 1748.21 715.63 0.07

28.5564 7Q10 3.3 263.08 264.55 263.42 264.55 0.000017 0.15 21.91 26.9 0.03
28.5564 Summer Ave 13.5 263.08 265.09 263.66 265.09 0.00006 0.39 34.83 31.28 0.06
28.5564 10-yr 392 263.08 270.08 265.66 270.18 0.000355 2.54 154.45 169.53 0.18
28.5564 100-yr 736 263.08 272.89 266.72 273.06 0.000374 3.32 221.97 693.03 0.19

28.5517 Bridge

28.5469 7Q10 3.3 263.08 264.55 263.42 264.55 0.000017 0.15 21.89 26.9 0.03
28.5469 Summer Ave 13.5 263.08 265.09 263.66 265.09 0.000061 0.39 34.76 31.25 0.06
28.5469 10-yr 392 263.08 270.06 265.66 270.16 0.000358 2.55 154.01 168.7 0.18
28.5469 100-yr 736 263.08 272.87 266.72 273.04 0.000376 3.32 221.51 690.32 0.19

28.3689 7Q10 3.3 262.7 264.54 264.54 0.000006 0.1 33.72 30.73 0.02
28.3689 Summer Ave 13.5 262.7 265.05 265.05 0.000031 0.27 50.21 34.43 0.04
28.3689 10-yr 392 262.7 269.93 269.95 0.000105 1.17 469.13 271.06 0.09
28.3689 100-yr 736 262.7 272.88 272.89 0.000034 0.89 1947.25 686.27 0.05

28.1909 7Q10 3.3 262.32 264.54 264.54 0.000002 0.07 46.85 34.12 0.01
28.1909 Summer Ave 13.5 262.32 265.03 265.03 0.000015 0.21 64.44 37.72 0.03
28.1909 10-yr 392 262.32 269.85 269.86 0.000084 1.08 555.43 289.3 0.08
28.1909 100-yr 736 262.32 272.85 272.86 0.000025 0.79 2033.75 561.4 0.05

28.019 7Q10 3.3 261.94 264.54 262.27 264.54 0.000001 0.05 61.29 37.51 0.01
28.019 Summer Ave 13.5 261.94 265.02 262.5 265.02 0.000008 0.17 79.26 40.63 0.02
28.019 10-yr 392 261.94 269.72 264.37 269.76 0.000132 1.52 257.87 371.99 0.1
28.019 100-yr 736 261.94 272.83 265.21 272.83 0.000024 0.76 1838.66 395.43 0.04

28.016 Culvert

28.013 7Q10 3.3 261.94 262.7 262.27 262.7 0.000428 0.43 7.61 17.87 0.12
28.013 Summer Ave 13.5 261.94 263.3 262.5 263.31 0.000435 0.65 20.87 27.19 0.13
28.013 10-yr 392 261.94 268.46 264.37 268.51 0.000263 1.87 210.02 154.25 0.14
28.013 100-yr 736 261.94 271.11 265.21 271.19 0.000251 2.37 310.6 382.45 0.15

27.8613 7Q10 3.3 261.56 262.36 262.37 0.000414 0.43 7.62 17.47 0.12
27.8613 Summer Ave 13.5 261.56 262.97 262.98 0.000389 0.63 21.47 26.79 0.12
27.8613 10-yr 392 261.56 268.29 268.32 0.000178 1.39 373.99 181.99 0.11
27.8613 100-yr 736 261.56 271.02 271.04 0.000077 1.23 1109.58 342.8 0.08

27.7096 7Q10 3.3 261.18 262.08 262.08 0.000316 0.38 8.76 20.24 0.1
27.7096 Summer Ave 13.5 261.18 262.73 262.73 0.00026 0.56 24.06 26.25 0.1
27.7096 10-yr 392 261.18 268.16 268.19 0.000152 1.34 421.75 174.24 0.1
27.7096 100-yr 736 261.18 270.96 270.97 0.000075 1.25 1055.45 280.1 0.08

27.5579 7Q10 3.3 260.79 261.98 261.98 0.000066 0.23 14.44 21.83 0.05
27.5579 Summer Ave 13.5 260.79 262.58 262.58 0.000142 0.47 28.8 26.08 0.08
27.5579 10-yr 392 260.79 268.05 268.07 0.000135 1.31 446.48 155.53 0.1
27.5579 100-yr 736 260.79 270.9 270.91 0.000075 1.29 1000.04 234.52 0.08

27.4062 7Q10 3.3 260.41 261.95 261.95 0.000019 0.15 21.4 22.37 0.03
27.4062 Summer Ave 13.5 260.41 262.5 262.5 0.000077 0.39 34.46 25.74 0.06
27.4062 10-yr 392 260.41 267.95 267.97 0.000131 1.33 441 132.9 0.1
27.4062 100-yr 736 260.41 270.83 270.85 0.000082 1.37 923.28 201.6 0.08

27.2546 7Q10 3.3 260.03 261.94 260.31 261.94 0.00001 0.15 21.39 21.77 0.02
27.2546 Summer Ave 13.5 260.03 262.44 260.58 262.44 0.000065 0.48 28.33 24.37 0.06
27.2546 10-yr 392 260.03 267.36 263.31 267.61 0.0009 4.03 97.21 98.68 0.27
27.2546 100-yr 736 260.03 269.95 264.83 270.42 0.001103 5.52 133.45 157.94 0.31

27.2452 Culvert

27.2357 7Q10 3.3 260.03 261.94 260.31 261.94 0.00001 0.15 21.35 21.76 0.02
27.2357 Summer Ave 13.5 260.03 262.42 260.58 262.42 0.000067 0.48 28.05 24.27 0.06
27.2357 10-yr 392 260.03 266.89 263.31 267.18 0.001135 4.32 90.65 93.28 0.3
27.2357 100-yr 736 260.03 269.2 264.83 269.76 0.001445 5.98 123.08 140.98 0.36

27.0934 7Q10 3.3 260.32 261.93 261.93 0.000011 0.13 26.32 25.47 0.02
27.0934 Summer Ave 13.5 260.32 262.37 262.37 0.000062 0.35 38.08 28.2 0.05
27.0934 10-yr 392 260.32 266.49 266.54 0.00037 1.94 248.8 92.14 0.16
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Table F-1
HEC-RAS Output

Base Conditions (Initial)
River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)
27.0934 100-yr 736 260.32 268.96 269.01 0.000227 2.01 559.31 160.32 0.13

26.9512 7Q10 3.3 260.61 261.92 261.92 0.000017 0.14 23.06 25.46 0.03
26.9512 Summer Ave 13.5 260.61 262.31 262.31 0.000098 0.4 33.79 29.46 0.07
26.9512 10-yr 392 260.61 266.18 266.24 0.000443 1.97 222 98.52 0.17
26.9512 100-yr 736 260.61 268.8 268.85 0.000198 1.83 649.77 223.12 0.12

26.818 7Q10 3.3 260.9 261.91 261.91 0.000029 0.16 20.04 26.73 0.03
26.818 Summer Ave 13.5 260.9 262.22 262.23 0.00016 0.47 28.91 28.87 0.08
26.818 10-yr 392 260.9 265.85 265.9 0.000506 1.89 274.29 170.98 0.18
26.818 100-yr 736 260.9 268.71 268.73 0.000128 1.42 847.37 230.29 0.1

26.809 7Q10 7.9 260.9 261.9 261.9 0.000171 0.4 19.86 26.68 0.08
26.809 Summer Ave 31.8 260.9 262.18 262.2 0.00102 1.15 27.58 28.56 0.21
26.809 10-yr 820 260.9 265.38 265.73 0.003978 4.82 200.47 137.7 0.49
26.809 100-yr 1732 260.9 268.54 268.68 0.000793 3.48 809.78 226.88 0.25

26.8 7Q10 7.9 260.9 261.89 261.89 0.000177 0.4 19.62 26.56 0.08
26.8 Summer Ave 31.8 260.9 262.12 262.14 0.001236 1.23 25.89 28.16 0.23
26.8 10-yr 820 260.9 264.76 265.37 0.008732 6.28 133.32 76.35 0.7
26.8 100-yr 1732 260.9 268.5 268.64 0.000818 3.51 799.66 225.95 0.25

26.7901 7Q10 7.9 260.9 261.89 261.04 261.89 0.00002 0.16 49.8 53.15 0.03
26.7901 Summer Ave 31.8 260.9 262.11 261.17 262.11 0.000159 0.52 61.62 53.19 0.08
26.7901 10-yr 820 260.9 264.75 262.89 265.01 0.002023 4.07 202.6 53.63 0.37
26.7901 100-yr 1732 260.9 268.24 264.15 268.54 0.001008 4.43 427.89 114.29 0.29

26.7899 Inl Struct

26.7815 7Q10 7.9 256.8 257.42 257.42 257.58 0.035917 3.21 2.46 7.88 1.01
26.7815 Summer Ave 31.8 256.8 257.89 257.89 258.17 0.029915 4.25 7.48 13.74 1.01
26.7815 10-yr 820 256.8 261.36 261.98 0.008747 6.28 130.52 53.06 0.71
26.7815 100-yr 1732 256.8 268.21 268.4 0.000457 3.48 533.52 112.99 0.2

26.773 7Q10 7.9 251.2 251.48 251.42 251.55 0.016301 2.05 3.86 16.53 0.68
26.773 Summer Ave 31.8 251.2 251.83 251.75 252.04 0.018569 3.72 8.56 20.1 0.83
26.773 10-yr 820 251.2 261.6 256.03 261.64 0.000186 2.41 698.74 120.82 0.13
26.773 100-yr 1732 251.2 268.27 259.16 268.31 0.000096 2.41 1753.46 227.25 0.1

26.7669 Bridge

26.7608 7Q10 7.9 251.2 251.48 251.42 251.55 0.016345 2.05 3.86 16.53 0.68
26.7608 Summer Ave 31.8 251.2 251.83 251.75 252.04 0.018675 3.72 8.54 20.08 0.83
26.7608 10-yr 820 251.2 256.03 256.03 258.45 0.013785 12.47 65.77 63.45 1
26.7608 100-yr 1732 251.2 259.16 259.16 263.13 0.011659 15.99 108.32 95.69 1

26.7419 7Q10 7.9 249.2 249.47 249.47 249.53 0.025641 2.05 3.84 23.02 0.89
26.7419 Summer Ave 31.8 249.2 249.69 249.69 249.88 0.025017 3.53 9 23.09 1
26.7419 10-yr 820 249.2 254.63 255.23 0.003681 6.31 153.64 76.1 0.49
26.7419 100-yr 1732 249.2 257.68 258.21 0.002439 6.61 399.91 85.46 0.41

26.5146 7Q10 8.4 245 246.7 246.7 0.000117 0.41 20.51 24.11 0.08
26.5146 Summer Ave 34 245 247.25 247.26 0.000399 0.96 35.55 29.13 0.15
26.5146 10-yr 860 245 252.05 252.39 0.001601 4.69 183.23 32.4 0.35
26.5146 100-yr 1850 245 254.12 254.96 0.00295 7.35 251.82 33.81 0.47

26.4957 7Q10 8.4 245.8 246.67 246.26 246.68 0.001007 0.77 10.9 25.15 0.21
26.4957 Summer Ave 34 245.8 247.17 246.61 247.19 0.001277 1.34 25.36 30.2 0.26
26.4957 10-yr 860 245.8 251.94 249.23 252.21 0.001376 4.14 207.81 101.18 0.34
26.4957 100-yr 1850 245.8 254.02 251.06 254.59 0.001926 6.09 303.73 118.6 0.42

26.4923 Bridge

26.4889 7Q10 8.4 245.8 246.67 246.26 246.68 0.001012 0.77 10.88 25.12 0.21
26.4889 Summer Ave 34 245.8 247.16 246.61 247.19 0.001295 1.35 25.24 30.18 0.26
26.4889 10-yr 860 245.8 251.9 249.23 252.17 0.00142 4.18 205.78 100.82 0.35
26.4889 100-yr 1850 245.8 253.9 251.06 254.5 0.002041 6.2 298.16 117.56 0.43

26.4699 7Q10 8.4 245.8 246.44 246.47 0.005128 1.42 5.92 18.53 0.44
26.4699 Summer Ave 34 245.8 246.62 246.6 246.81 0.021534 3.45 9.87 23.92 0.95
26.4699 10-yr 860 245.8 251.75 252.02 0.001431 4.23 247.95 99.69 0.35
26.4699 100-yr 1850 245.8 253.78 254.24 0.00174 5.76 466.59 116.52 0.4
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Table F-1
HEC-RAS Output

Base Conditions (Initial)
River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)

26.2805 7Q10 8.4 243.2 246.45 246.45 0.000002 0.09 92.02 29.94 0.01
26.2805 Summer Ave 34 243.2 246.67 246.67 0.000022 0.35 98.43 30.07 0.03
26.2805 10-yr 860 243.2 250.5 250.72 0.001158 3.83 272.44 140.92 0.26
26.2805 100-yr 1850 243.2 251.58 252.12 0.002615 6.34 440.64 172.47 0.4

26.173 7Q10 8.4 243.1 246.45 246.45 0 0.05 183.04 59.68 0
26.173 Summer Ave 34 243.1 246.66 246.66 0.000005 0.17 195.59 59.99 0.02
26.173 10-yr 860 243.1 250.34 250.4 0.000265 2 453.78 113.25 0.14
26.173 100-yr 1850 243.1 251 251.23 0.000875 3.86 531.6 121.32 0.25

26.0656 7Q10 8.4 243 246.45 246.45 0 0.03 273.92 86.97 0
26.0656 Summer Ave 34 243 246.66 246.66 0.000002 0.12 292.11 87.56 0.01
26.0656 10-yr 860 243 250.27 250.3 0.000117 1.37 663.17 147.14 0.09
26.0656 100-yr 1850 243 250.75 250.86 0.000425 2.71 734.63 150.92 0.18

25.9292 7Q10 8.4 242 246.45 246.45 0 0.01 770.13 183.24 0
25.9292 Summer Ave 34 242 246.66 246.66 0 0.04 808.32 183.56 0
25.9292 10-yr 860 242 250.26 250.26 0.000017 0.58 1482.7 202.2 0.04
25.9292 100-yr 1850 242 250.72 250.74 0.000064 1.18 1577.26 212.03 0.07

25.9103 7Q10 8.4 241 246.45 241.04 246.45 0 0.01 1205.42 226.71 0
25.9103 Summer Ave 34 241 246.66 241.09 246.66 0 0.03 1251.99 227.02 0
25.9103 10-yr 860 241 250.26 241.78 250.26 0.000007 0.42 2062.8 232.43 0.02
25.9103 100-yr 1850 241 250.72 242.3 250.73 0.000031 0.85 2172.53 260.1 0.05

25.9084 Bridge

25.9065 7Q10 8.4 241 246.45 241.04 246.45 0 0.01 1205.42 226.71 0
25.9065 Summer Ave 34 241 246.66 241.09 246.66 0 0.03 1251.99 227.02 0
25.9065 10-yr 860 241 250.26 241.78 250.26 0.000007 0.42 2062.37 232.42 0.02
25.9065 100-yr 1850 241 250.71 242.3 250.72 0.000031 0.85 2170.44 260.08 0.05

25.8875 7Q10 8.4 243 246.45 246.45 0 0.02 498.25 153.67 0
25.8875 Summer Ave 34 243 246.66 246.66 0.000001 0.06 530.29 154.17 0.01
25.8875 10-yr 860 243 250.25 250.26 0.000036 0.78 1098.41 162.77 0.05
25.8875 100-yr 1850 243 250.67 250.71 0.000138 1.59 1167.04 165.73 0.1

25.8826 7Q10 8.4 243 246.45 246.45 0 0.02 498.25 153.67 0
25.8826 Summer Ave 34 243 246.66 246.66 0.000001 0.06 530.28 154.17 0.01
25.8826 10-yr 860 243 250.25 250.26 0.000036 0.78 1098.26 162.77 0.05
25.8826 100-yr 1850 243 250.66 250.7 0.000139 1.59 1174.48 214.71 0.1

25.8637 7Q10 8.4 246.1 246.45 246.21 246.45 0.00104 0.57 14.67 42.28 0.17
25.8637 Summer Ave 34 246.1 246.61 246.37 246.65 0.004797 1.57 21.63 42.28 0.39
25.8637 10-yr 860 246.1 250.1 248.76 250.21 0.001801 2.68 321.44 244.03 0.3
25.8637 100-yr 1850 246.1 249.56 249.5 250.41 0.019414 7.42 249.42 229.88 0.95

25.8619 Bridge

25.8601 7Q10 8.4 246.1 246.42 246.21 246.43 0.001307 0.61 13.68 42.28 0.19
25.8601 Summer Ave 34 246.1 246.61 246.37 246.65 0.004798 1.57 21.63 42.28 0.39
25.8601 10-yr 860 246.1 248.76 248.76 249.31 0.025987 5.96 144.32 209.24 1
25.8601 100-yr 1850 246.1 249.55 249.5 250.41 0.019503 7.43 249.08 229.82 0.95

25.8525 7Q10 8.4 244 246.43 243.51 246.43 0.000001 0.06 150.05 66.05 0.01
25.8525 Summer Ave 34 244 246.63 244.16 246.63 0.000012 0.22 163.5 67.04 0.03
25.8525 10-yr 860 244 248.78 245.91 248.9 0.000938 2.84 349.78 145.2 0.25
25.8525 100-yr 1850 244 249.61 247.15 249.95 0.002145 4.86 518.92 215.68 0.39

25.8523 Inl Struct

25.8465 7Q10 8.4 236.6 236.7 236.7 236.74 0.052167 1.76 4.76 50.17 1.01
25.8465 Summer Ave 34 236.6 236.84 236.84 236.96 0.037558 2.79 12.2 50.44 1
25.8465 10-yr 860 236.6 240.47 240.74 0.002419 4.15 207.11 57.01 0.38
25.8465 100-yr 1850 236.6 244.1 244.39 0.001235 4.34 430.21 67.83 0.3

25.8408 7Q10 8.4 234 235.79 235.79 0.000005 0.11 78.79 51.14 0.02
25.8408 Summer Ave 34 234 236.21 236.21 0.000034 0.34 100.55 51.76 0.04
25.8408 10-yr 860 234 240.5 240.61 0.00046 2.71 335.72 57.99 0.19
25.8408 100-yr 1850 234 244.1 244.3 0.000459 3.66 559.09 67.78 0.21
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Table F-1
HEC-RAS Output

Base Conditions (Initial)
River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)
25.8237 7Q10 8.4 235.5 235.76 235.63 235.78 0.00467 1.03 8.18 31.68 0.36
25.8237 Summer Ave 34 235.5 236.15 235.83 236.19 0.003784 1.66 20.42 32.26 0.37
25.8237 10-yr 860 235.5 239.83 238.31 240.38 0.004752 5.97 144.17 37.31 0.52
25.8237 100-yr 1850 235.5 243.86 240.14 244.19 0.001448 5.17 573.28 128.24 0.32

25.8207 Bridge

25.8176 7Q10 8.4 235.5 235.76 235.63 235.78 0.00489 1.04 8.07 31.67 0.36
25.8176 Summer Ave 34 235.5 236.14 235.83 236.18 0.003978 1.69 20.11 32.25 0.38
25.8176 10-yr 860 235.5 239.62 238.31 240.23 0.005567 6.27 137.07 34.83 0.56
25.8176 100-yr 1850 235.5 241.76 240.14 242.66 0.005086 7.95 322.4 111.12 0.57

25.7987 7Q10 8.4 235 235.25 235.13 235.27 0.005446 1.08 7.81 31.65 0.38
25.7987 Summer Ave 34 235 235.47 235.34 235.55 0.011094 2.31 14.72 32.13 0.6
25.7987 10-yr 860 235 238.96 239.62 0.006344 6.55 131.35 34.71 0.59
25.7987 100-yr 1850 235 240.58 240.08 241.89 0.008335 9.4 248.61 105.55 0.71

25.6506 7Q10 8.4 230 230.47 230.3 230.48 0.006941 1.11 7.59 25.22 0.36
25.6506 Summer Ave 34 230 231.02 231.06 0.003483 1.53 22.29 26.58 0.29
25.6506 10-yr 860 230 236.37 236.61 0.002416 4.2 344.34 200.97 0.31
25.6506 100-yr 1850 230 238.29 238.53 0.002244 4.88 842.55 317.56 0.31

25.5369 7Q10 8.4 228.6 229.24 228.85 229.24 0.000977 0.59 14.18 27.34 0.14
25.5369 Summer Ave 34 228.6 229.83 229.08 229.85 0.001294 1.11 30.71 27.85 0.19
25.5369 10-yr 860 228.6 234.8 235.07 0.002694 4.39 291.18 169.37 0.32
25.5369 100-yr 1850 228.6 236.82 237.1 0.002494 5.16 747.54 279.27 0.33

25.4233 7Q10 8.4 227.2 227.41 227.39 227.47 0.044058 1.85 4.55 28.09 0.81
25.4233 Summer Ave 34 227.2 227.71 227.61 227.82 0.023333 2.65 12.85 28.34 0.69
25.4233 10-yr 860 227.2 231.84 232.45 0.007994 6.27 137.15 31.75 0.53
25.4233 100-yr 1850 227.2 234.53 232.96 235.07 0.004743 6.6 517.35 241.7 0.44

25.2591 7Q10 8.4 221.8 222.27 221.97 222.28 0.002242 0.77 10.87 26.62 0.21
25.2591 Summer Ave 34 221.8 222.79 222.22 222.81 0.00254 1.27 26.74 34.05 0.25
25.2591 10-yr 860 221.8 226.09 226.51 0.005855 5.2 165.44 44.06 0.47
25.2591 100-yr 1850 221.8 226.83 226.12 228.18 0.015451 9.34 199.03 56.33 0.78

25.095 7Q10 8.4 216.4 216.51 216.51 216.57 0.080311 1.91 4.39 40.56 1.02
25.095 Summer Ave 34 216.4 216.68 216.68 216.82 0.055977 2.97 11.43 41.44 1
25.095 10-yr 860 216.4 219.56 220.06 0.009764 5.66 151.91 55.39 0.6
25.095 100-yr 1850 216.4 222.87 223.2 0.002714 4.87 633.54 433.09 0.35

24.9309 7Q10 8.4 211 213.71 213.71 0.000001 0.05 169.76 65.41 0.01
24.9309 Summer Ave 34 211 214.09 214.09 0.000009 0.17 195.1 66.18 0.02
24.9309 10-yr 860 211 219.77 219.78 0.000041 0.76 3403.26 1561 0.05
24.9309 100-yr 1850 211 223.05 223.06 0.000016 0.58 8874.49 1695.81 0.03

24.7506 7Q10 8.4 211.02 213.71 213.71 0.000001 0.06 142.62 58.28 0.01
24.7506 Summer Ave 34 211.02 214.08 214.08 0.000011 0.21 164.79 59.54 0.02
24.7506 10-yr 860 211.02 219.72 219.73 0.000065 1 2488.2 1250.05 0.06
24.7506 100-yr 1850 211.02 223.03 223.04 0.000023 0.75 7041.56 1422.68 0.04

24.5703 7Q10 8.4 211.03 213.71 213.71 0.000002 0.07 118.83 52.69 0.01
24.5703 Summer Ave 34 211.03 214.07 214.07 0.000016 0.25 138.28 53.9 0.03
24.5703 10-yr 860 211.03 219.63 219.65 0.000107 1.32 1723.43 979.86 0.08
24.5703 100-yr 1850 211.03 223 223.01 0.000037 0.98 5373.88 1139.36 0.05

24.39 7Q10 8.4 211.05 213.7 213.7 0.000002 0.09 98.51 47.45 0.01
24.39 Summer Ave 34 211.05 214.05 214.05 0.000022 0.29 115.33 48.9 0.03
24.39 10-yr 860 211.05 219.48 219.52 0.000185 1.78 1080.18 700.93 0.11
24.39 100-yr 1850 211.05 222.95 222.96 0.000061 1.32 3896.23 857.15 0.07

24.3466 7Q10 8.4 211.05 213.7 211.22 213.7 0.000002 0.09 94.39 46.34 0.01
24.3466 Summer Ave 34 211.05 214.05 211.47 214.05 0.000023 0.31 110.59 47.63 0.04
24.3466 10-yr 860 211.05 219.42 213.87 219.47 0.000209 1.91 941.55 627.34 0.12
24.3466 100-yr 1850 211.05 222.93 215.34 222.95 0.00007 1.43 3564.3 792.87 0.08

24.3261 Bridge

24.3055 7Q10 8.4 211.05 213.7 213.7 0.000003 0.09 90.65 45.31 0.01
24.3055 Summer Ave 34 211.05 214.04 214.04 0.000025 0.32 106.24 46.31 0.04
24.3055 10-yr 860 211.05 219.13 219.19 0.000289 2.17 699.98 449.27 0.14
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Table F-1
HEC-RAS Output

Base Conditions (Initial)
River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)
24.3055 100-yr 1850 211.05 222.89 222.91 0.000082 1.54 3242.18 732.51 0.08

24.2097 7Q10 8.4 211.06 213.7 213.7 0.000003 0.1 82.76 42.72 0.01
24.2097 Summer Ave 34 211.06 214.03 214.03 0.000029 0.35 96.8 43.26 0.04
24.2097 10-yr 860 211.06 218.92 219.02 0.000383 2.53 493.01 281.01 0.17
24.2097 100-yr 1850 211.06 222.83 222.86 0.000117 1.89 2561.82 598.35 0.1

24.0294 7Q10 8.4 211.08 213.7 211.56 213.7 0.000003 0.12 71.08 36.64 0.01
24.0294 Summer Ave 34 211.08 214 211.87 214 0.000037 0.41 82.32 38.62 0.05
24.0294 10-yr 860 211.08 218.34 214.34 218.51 0.000694 3.37 264.48 82.37 0.24
24.0294 100-yr 1850 211.08 222.59 216.01 222.68 0.000262 2.93 1372.44 314.84 0.16

24.0293 Inl Struct

23.9226 7Q10 8.4 210.36 211.3 210.89 211.3 0.00037 0.48 17.53 38.85 0.13
23.9226 Summer Ave 34 210.36 211.98 211.12 211.98 0.000289 0.73 46.38 47.05 0.13
23.9226 10-yr 860 210.36 218.29 213.19 218.34 0.000219 1.78 484 99.14 0.14
23.9226 100-yr 1850 210.36 222.58 214.67 222.63 0.000135 1.76 1249.09 323.05 0.12

23.9206 Bridge

23.9185 7Q10 8.4 210.36 211.29 210.89 211.29 0.000393 0.49 17.2 38.76 0.13
23.9185 Summer Ave 34 210.36 211.97 211.12 211.98 0.000295 0.74 46.08 47.03 0.13
23.9185 10-yr 860 210.36 218.15 213.19 218.2 0.000237 1.83 470.19 97.78 0.15
23.9185 100-yr 1850 210.36 222.13 214.67 222.18 0.000168 1.9 1107.81 296.27 0.13

23.7761 7Q10 8.4 210.02 211 211.01 0.000369 0.5 16.76 34.65 0.13
23.7761 Summer Ave 34 210.02 211.76 211.77 0.000261 0.74 46.15 41.03 0.12
23.7761 10-yr 860 210.02 217.97 218.02 0.000256 1.85 464.1 100.7 0.15
23.7761 100-yr 1850 210.02 222.01 222.07 0.000139 1.87 1242.86 332.37 0.12

23.6337 7Q10 8.4 209.69 210.74 210.74 0.000345 0.51 16.35 30.94 0.12
23.6337 Summer Ave 34 209.69 211.57 211.58 0.000243 0.76 44.5 35.25 0.12
23.6337 10-yr 860 209.69 217.78 217.83 0.000246 1.86 462.76 96.94 0.15
23.6337 100-yr 1850 209.69 221.92 221.97 0.000121 1.89 1376.68 329.16 0.12

23.4913 7Q10 8.4 209.35 210.48 209.93 210.49 0.000323 0.59 14.15 26.11 0.13
23.4913 Summer Ave 34 209.35 211.32 210.22 211.34 0.000435 1.03 33.01 33.51 0.16
23.4913 10-yr 860 209.35 217.21 213.22 217.47 0.000723 4.13 208.34 82.35 0.28
23.4913 100-yr 1850 209.35 221.82 215.17 221.88 0.000116 2 1519.67 376.7 0.11

23.4571 Bridge

23.4243 7Q10 8.4 209.19 210.32 209.76 210.33 0.000351 0.61 13.77 23.56 0.13
23.4243 Summer Ave 34 209.19 211.11 210.08 211.12 0.000485 1.06 32.12 31.66 0.17
23.4243 10-yr 860 209.19 216.7 213.01 216.99 0.000842 4.32 198.9 73.48 0.3
23.4243 100-yr 1850 209.19 219.63 214.97 219.76 0.000332 2.96 883.3 280.47 0.19

23.3571 7Q10 8.4 209.03 210.19 209.59 210.19 0.000422 0.62 13.61 22.73 0.14
23.3571 Summer Ave 34 209.03 210.93 209.95 210.94 0.000522 1.02 33.45 30.83 0.17
23.3571 10-yr 860 209.03 216.59 212.64 216.69 0.0004 2.5 346.95 78.1 0.19
23.3571 100-yr 1850 209.03 219.49 214.04 219.63 0.00036 3.16 918.29 310.12 0.19

23.347 Bridge

23.3364 7Q10 8.4 208.98 210.14 209.54 210.15 0.000449 0.63 13.31 22.53 0.14
23.3364 Summer Ave 34 208.98 210.87 209.92 210.88 0.000569 1.04 32.59 30.83 0.18
23.3364 10-yr 860 208.98 216.45 212.59 216.56 0.000437 2.61 333.31 77.31 0.2
23.3364 100-yr 1850 208.98 218.74 213.98 218.94 0.000543 3.68 729.3 261.39 0.24

23.2205 7Q10 8.4 208.7 209.5 209.53 0.00393 1.44 5.83 14.54 0.4
23.2205 Summer Ave 34 208.7 210.29 210.32 0.001698 1.49 22.78 28.75 0.3
23.2205 10-yr 860 208.7 216.06 216.22 0.000646 3.27 290.43 114.6 0.24
23.2205 100-yr 1850 208.7 218.22 218.5 0.000825 4.56 676.46 223.3 0.28

23.069 7Q10 8.4 207.7 209 209.01 0.000256 0.51 16.52 25.38 0.11
23.069 Summer Ave 34 207.7 209.93 209.94 0.000214 0.71 47.76 38.55 0.11
23.069 10-yr 860 207.7 215.7 215.82 0.000384 2.79 386.17 121.27 0.19
23.069 100-yr 1850 207.7 217.78 217.97 0.000497 3.82 948.27 303.88 0.23

22.8683 7Q10 8.4 207.3 208.52 208.53 0.000979 0.95 8.89 14.61 0.21
22.8683 Summer Ave 34 207.3 209.56 209.58 0.000588 1.11 30.7 27.15 0.18
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Table F-1
HEC-RAS Output

Base Conditions (Initial)
River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)
22.8683 10-yr 860 207.3 215.18 215.32 0.000569 3.09 457.23 391.88 0.23
22.8683 100-yr 1850 207.3 217.42 217.5 0.000345 2.99 1896 800.28 0.19

22.6637 7Q10 8.4 206.5 208.06 208.07 0.00024 0.55 15.19 19.46 0.11
22.6637 Summer Ave 34 206.5 209.23 209.24 0.000191 0.73 46.45 32.79 0.11
22.6637 10-yr 860 206.5 214.69 214.79 0.000418 2.76 597.73 307.58 0.2
22.6637 100-yr 1850 206.5 217.01 217.12 0.000363 3.2 1510.3 425 0.2

22.4668 7Q10 8.4 205.7 207.75 207.75 0.000382 0.57 14.62 14.27 0.1
22.4668 Summer Ave 34 205.7 208.91 208.93 0.000549 0.93 40.51 44.38 0.13
22.4668 10-yr 860 205.7 214.43 214.45 0.000228 1.22 1307.6 502.18 0.1
22.4668 100-yr 1850 205.7 216.83 216.85 0.000166 1.38 2781.68 677.98 0.09

22.2395 7Q10 8.4 205.6 207.23 207.23 0.000509 0.58 14.53 17.87 0.11
22.2395 Summer Ave 34 205.6 208.13 208.14 0.000794 0.97 35.05 27.64 0.15
22.2395 10-yr 860 205.6 213.81 213.93 0.001057 2.9 418.44 146.61 0.22
22.2395 100-yr 1850 205.6 216.28 216.43 0.001015 3.52 986.49 432.74 0.22

22.1107 7Q10 8.4 205.6 206.57 206.59 0.002343 1.1 7.61 15.68 0.28
22.1107 Summer Ave 34 205.6 207.24 207.28 0.002301 1.56 21.85 26.58 0.3
22.1107 10-yr 860 205.6 213.26 213.37 0.000647 2.81 392.75 149.34 0.22
22.1107 100-yr 1850 205.6 215.71 215.88 0.000644 3.62 859.85 233.66 0.23

22.0918 7Q10 8.4 205.5 206.3 206 206.32 0.003252 1.14 7.35 18.46 0.32
22.0918 Summer Ave 34 205.5 207.07 206.38 207.1 0.001404 1.18 28.73 36.51 0.24
22.0918 10-yr 860 205.5 213.23 208.65 213.31 0.000316 2.29 375.85 66.37 0.16
22.0918 100-yr 1850 205.5 215.61 209.91 215.81 0.000514 3.6 514.08 126.43 0.21

22.0891 Bridge

22.0865 7Q10 8.4 205.5 206.3 206 206.32 0.003253 1.14 7.35 18.46 0.32
22.0865 Summer Ave 34 205.5 207.07 206.38 207.1 0.001404 1.18 28.73 36.51 0.24
22.0865 10-yr 860 205.5 213.23 208.65 213.31 0.000316 2.29 375.85 66.37 0.16
22.0865 100-yr 1850 205.5 215.61 209.91 215.81 0.000514 3.6 514.08 126.43 0.21

22.0675 7Q10 8.4 204.5 206.28 206.29 0.000068 0.23 36.94 41.4 0.04
22.0675 Summer Ave 34 204.5 207.05 207.05 0.000165 0.45 75.19 58.07 0.07
22.0675 10-yr 860 204.5 213.21 213.26 0.000338 1.85 463.63 67.94 0.13
22.0675 100-yr 1850 204.5 215.6 215.72 0.000565 2.86 799.85 352.75 0.17

22.0296 7Q10 8.4 205.5 206.22 206.24 0.005282 1.09 7.69 21.33 0.32
22.0296 Summer Ave 34 205.5 206.95 206.97 0.001837 1.18 28.7 31.47 0.22
22.0296 10-yr 860 205.5 212.92 213.12 0.001653 3.62 237.72 38.55 0.26
22.0296 100-yr 1850 205.5 215.03 215.47 0.002771 5.5 458.89 273.04 0.34

21.8383 7Q10 8.4 202 206.23 206.23 0.000002 0.08 104.94 35.66 0.01
21.8383 Summer Ave 34 202 206.91 206.91 0.000016 0.26 130.39 39.15 0.03
21.8383 10-yr 860 202 212.87 212.88 0.000067 0.93 2404.39 935.3 0.06
21.8383 100-yr 1850 202 215.17 215.17 0.000054 0.99 4710.77 1072.15 0.05

21.63 7Q10 8.4 204 206.22 206.22 0.000026 0.18 45.55 34.02 0.03
21.63 Summer Ave 34 204 206.86 206.87 0.000137 0.49 69.93 41.84 0.07
21.63 10-yr 860 204 212.8 212.8 0.000066 0.79 2424.93 880.93 0.06
21.63 100-yr 1850 204 215.11 215.11 0.000053 0.88 4530.9 941.59 0.05

21.4785 7Q10 8.4 202 206.22 206.22 0.000001 0.07 112.83 31.49 0.01
21.4785 Summer Ave 34 202 206.84 206.84 0.000013 0.26 132.86 32.89 0.02
21.4785 10-yr 860 202 212.7 212.72 0.000168 1.51 1372.48 604.35 0.09
21.4785 100-yr 1850 202 215.03 215.05 0.000135 1.57 2800.21 618.94 0.08

21.2986 7Q10 8.4 206 206.14 206.14 206.21 0.070787 2.08 4.03 29.81 1
21.2986 Summer Ave 34 206 206.77 206.35 206.79 0.003543 1.35 25.27 37.96 0.29
21.2986 10-yr 860 206 212.59 212.6 0.00012 0.98 1920.18 811.89 0.08
21.2986 100-yr 1850 206 214.96 214.97 0.000076 1 3906.85 872.16 0.06

21.1187 7Q10 8.4 201 205.2 205.2 0.000044 0.29 28.91 13.77 0.04
21.1187 Summer Ave 34 201 206.24 206.25 0.00022 0.75 45.06 17.19 0.08
21.1187 10-yr 860 201 212.44 212.45 0.000235 1.38 1440.18 560.55 0.1
21.1187 100-yr 1850 201 214.87 214.88 0.000149 1.38 2803.86 563.58 0.08

20.9293 7Q10 8.4 202.1 205.19 205.19 0.000004 0.11 76.31 27.7 0.01
20.9293 Summer Ave 34 202.1 206.19 206.19 0.000027 0.33 104.42 28.6 0.03
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Table F-1
HEC-RAS Output

Base Conditions (Initial)
River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)
20.9293 10-yr 860 202.1 212.17 212.21 0.000262 1.86 842.68 195.85 0.11
20.9293 100-yr 1850 202.1 214.6 214.65 0.000366 2.56 1332.51 207.98 0.13

20.7586 7Q10 8.4 202.1 205.19 205.19 0.000002 0.11 76.24 27.69 0.01
20.7586 Summer Ave 34 202.1 206.17 206.18 0.000013 0.33 103.95 28.58 0.03
20.7586 10-yr 860 202.1 212 212.04 0.000137 1.9 809.89 195.01 0.11
20.7586 100-yr 1850 202.1 214.36 214.42 0.000189 2.59 1284.33 206.82 0.13

20.4783 7Q10 8.4 202.4 205.18 205.18 0.000004 0.11 76.11 47.32 0.02
20.4783 Summer Ave 34 202.4 206.15 206.16 0.000014 0.27 126.29 56.21 0.03
20.4783 10-yr 860 202.4 211.83 211.87 0.000098 1.54 641.13 135.2 0.1
20.4783 100-yr 1850 202.4 214.08 214.16 0.000166 2.4 987.78 195.26 0.14

20.4594 7Q10 8.4 203.3 205.18 203.97 205.18 0.000108 0.42 20.09 21.37 0.08
20.4594 Summer Ave 34 203.3 206.14 204.47 206.15 0.000195 0.74 45.85 32.28 0.11
20.4594 10-yr 860 203.3 211.77 207.58 211.84 0.000367 2.11 407.9 96.28 0.18
20.4594 100-yr 1850 203.3 213.99 209.1 214.12 0.000457 2.9 637.87 109.45 0.21

20.4539 Bridge

20.4484 7Q10 8.4 203.3 205.17 203.97 205.17 0.000144 0.42 19.91 21.27 0.08
20.4484 Summer Ave 34 203.3 206.13 204.47 206.13 0.000262 0.75 45.37 32.11 0.11
20.4484 10-yr 860 203.3 211.77 207.58 211.84 0.00048 2.11 407.9 96.28 0.18
20.4484 100-yr 1850 203.3 213.99 209.1 214.12 0.000597 2.9 637.87 109.45 0.21

20.4294 7Q10 8.4 203.3 205.17 203.82 205.17 0.000036 0.27 30.61 26.78 0.05
20.4294 Summer Ave 34 203.3 206.11 204.2 206.12 0.00009 0.57 59.97 35.26 0.08
20.4294 10-yr 860 203.3 211.72 207.14 211.8 0.000309 2.27 378.2 77.11 0.17
20.4294 100-yr 1850 203.3 213.86 208.76 214.05 0.000509 3.48 531.83 89.08 0.23

20.424 Bridge

20.4185 7Q10 8.4 203.3 205.16 203.82 205.17 0.000047 0.28 30.55 26.76 0.05
20.4185 Summer Ave 34 203.3 206.11 204.2 206.11 0.000119 0.57 59.74 35.2 0.08
20.4185 10-yr 860 203.3 211.72 207.14 211.8 0.000404 2.27 378.2 77.11 0.17
20.4185 100-yr 1850 203.3 213.86 208.76 214.05 0.000665 3.48 531.83 89.08 0.23

20.3995 7Q10 8.4 203 205.16 205.16 0.000018 0.22 38.89 29.39 0.03
20.3995 Summer Ave 34 203 206.1 206.1 0.000058 0.48 70.42 37.83 0.06
20.3995 10-yr 860 203 211.69 211.76 0.000264 2.15 409.37 78.63 0.16
20.3995 100-yr 1850 203 213.82 213.98 0.000445 3.31 588.98 90.52 0.22

20.1874 7Q10 8.8 203.4 205.11 205.12 0.000156 0.53 16.73 16.43 0.09
20.1874 Summer Ave 35.6 203.4 205.94 205.96 0.0004 1.1 32.47 21.37 0.16
20.1874 10-yr 888 203.4 211.25 211.35 0.000536 3.08 669.48 343.24 0.23
20.1874 100-yr 1935 203.4 213.39 213.48 0.000421 3.37 1628.47 548.25 0.21

19.9791 7Q10 8.8 203.1 205.05 205.05 0.000033 0.29 30.1 22.38 0.04
19.9791 Summer Ave 35.6 203.1 205.68 205.69 0.00017 0.78 45.53 26.32 0.1
19.9791 10-yr 888 203.1 210.73 210.82 0.000431 2.72 752.65 423.45 0.2
19.9791 100-yr 1935 203.1 213.06 213.11 0.000254 2.63 2049.81 615.58 0.16

19.7821 7Q10 8.8 200.5 205.04 205.04 0.000002 0.11 79.96 29.25 0.01
19.7821 Summer Ave 35.6 200.5 205.64 205.64 0.000018 0.36 98.36 32.15 0.04
19.7821 10-yr 888 200.5 210.38 210.44 0.000296 2.35 714.15 292.32 0.17
19.7821 100-yr 1935 200.5 212.76 212.84 0.000269 2.79 1606.06 427.26 0.17

19.5889 7Q10 8.8 202.5 205.04 205.04 0.00001 0.19 45.42 24.38 0.03
19.5889 Summer Ave 35.6 202.5 205.6 205.61 0.000071 0.59 59.85 26.51 0.07
19.5889 10-yr 888 202.5 209.93 210.03 0.000566 3.1 616.46 278.17 0.23
19.5889 100-yr 1935 202.5 212.41 212.5 0.000407 3.34 1477.72 404.71 0.21

19.4147 7Q10 8.8 201.8 205.03 205.03 0.000002 0.09 96.44 38.65 0.01
19.4147 Summer Ave 35.6 201.8 205.58 205.59 0.000013 0.3 117.84 39.29 0.03
19.4147 10-yr 888 201.8 209.48 209.59 0.000417 2.78 492.89 198.75 0.19
19.4147 100-yr 1935 201.8 211.98 212.11 0.000427 3.49 1146.55 325.16 0.2

19.3957 7Q10 8.8 203.9 205.02 204.65 205.03 0.001558 0.96 9.12 39.91 0.26
19.3957 Summer Ave 35.6 203.9 205.53 205.03 205.57 0.002134 1.54 23.12 58.44 0.33
19.3957 10-yr 888 203.9 209 207.4 209.41 0.002386 5.17 171.6 175.41 0.46
19.3957 100-yr 1935 203.9 210.89 209 211.79 0.00307 7.62 253.91 279.34 0.56
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Table F-1
HEC-RAS Output

Base Conditions (Initial)
River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)
19.3903 Bridge

19.3849 7Q10 8.8 203.9 204.65 204.65 204.78 0.028415 2.87 3.07 26.78 1
19.3849 Summer Ave 35.6 203.9 205.03 205.03 205.25 0.022913 3.75 9.49 40.55 0.99
19.3849 10-yr 888 203.9 209 207.4 209.41 0.002387 5.18 171.59 175.4 0.46
19.3849 100-yr 1935 203.9 210.89 209 211.79 0.003071 7.62 253.88 279.29 0.56

19.366 7Q10 8.8 202 203.72 203.72 0.000063 0.3 29.03 33.7 0.06
19.366 Summer Ave 35.6 202 204.47 204.47 0.000182 0.58 60.89 58.7 0.1
19.366 10-yr 888 202 209.17 209.18 0.000111 1.09 852.71 291.19 0.1
19.366 100-yr 1935 202 211.29 211.32 0.00011 1.46 1602.45 400.72 0.11

19.1387 7Q10 8.8 202.7 203.56 203.57 0.000409 0.64 13.72 20.98 0.14
19.1387 Summer Ave 35.6 202.7 203.94 203.98 0.001615 1.6 22.2 23.95 0.29
19.1387 10-yr 888 202.7 208.57 208.83 0.001451 4.27 288.5 163.76 0.35
19.1387 100-yr 1935 202.7 210.82 211.02 0.000904 4.41 1120.66 578.58 0.3

18.9721 7Q10 8.8 200.1 203.56 203.56 0.000002 0.09 92.8 39.47 0.01
18.9721 Summer Ave 35.6 200.1 203.91 203.92 0.000018 0.33 106.88 40.08 0.04
18.9721 10-yr 888 200.1 207.89 208.04 0.000572 3.14 317.75 129.23 0.22
18.9721 100-yr 1935 200.1 210.02 210.28 0.000777 4.35 799.48 334.27 0.27

18.7486 7Q10 8.8 201.2 203.56 203.56 0.000005 0.11 79.85 67.76 0.02
18.7486 Summer Ave 35.6 201.2 203.88 203.88 0.000045 0.34 103.44 77.12 0.05
18.7486 10-yr 888 201.2 207.53 207.57 0.000261 1.56 580.59 193.74 0.15
18.7486 100-yr 1935 201.2 209.68 209.74 0.000251 1.98 1069.77 250.48 0.16

18.5819 7Q10 8.8 201.8 203.55 203.55 0.000024 0.13 67.06 110.3 0.03
18.5819 Summer Ave 35.6 201.8 203.82 203.82 0.000117 0.37 97.51 111.88 0.07
18.5819 10-yr 888 201.8 207.25 207.3 0.000354 1.72 515.31 133.09 0.15
18.5819 100-yr 1935 201.8 209.38 209.46 0.000385 2.37 877 208.03 0.17

18.563 7Q10 8.8 202.6 203.55 202.65 203.55 0.000005 0.08 115.12 148.56 0.01
18.563 Summer Ave 35.6 202.6 203.82 202.74 203.82 0.000032 0.24 147.94 156.26 0.04
18.563 10-yr 888 202.6 207.23 203.79 207.27 0.000234 1.58 562.46 193.39 0.13
18.563 100-yr 1935 202.6 209.34 204.59 209.43 0.000317 2.36 819.46 196.6 0.16

18.5622 Bridge

18.5615 7Q10 8.8 202.6 203.55 202.65 203.55 0.000005 0.08 115.12 148.56 0.01
18.5615 Summer Ave 35.6 202.6 203.82 202.74 203.82 0.000032 0.24 147.9 156.25 0.04
18.5615 10-yr 888 202.6 207.22 203.79 207.26 0.000236 1.58 561.52 193.38 0.13
18.5615 100-yr 1935 202.6 209.32 204.59 209.41 0.000321 2.37 816.85 196.57 0.16

18.5425 7Q10 8.8 200.3 203.55 203.55 0 0.03 328.69 112.98 0
18.5425 Summer Ave 35.6 200.3 203.82 203.82 0.000002 0.1 359.3 114.19 0.01
18.5425 10-yr 888 200.3 207.21 207.23 0.00014 1.15 776.3 141.08 0.08
18.5425 100-yr 1935 200.3 209.31 209.36 0.000241 1.82 1140.34 221.75 0.11

18.3418 7Q10 9.1 202.2 203.55 203.55 0.000046 0.16 58.49 86.92 0.03
18.3418 Summer Ave 36.7 202.2 203.8 203.81 0.000296 0.44 83.13 103.62 0.09
18.3418 10-yr 927 202.2 206.95 206.97 0.000496 1.35 700.98 266.6 0.14
18.3418 100-yr 1998 202.2 209.01 209.05 0.000363 1.65 1317.82 328.81 0.13

18.2016 7Q10 9.1 201.7 203.54 203.54 0.000001 0.04 222.19 176.59 0.01
18.2016 Summer Ave 36.7 201.7 203.78 203.78 0.000014 0.14 264.91 191.75 0.02
18.2016 10-yr 927 201.7 206.79 206.79 0.000136 0.72 1280.22 427.45 0.07
18.2016 100-yr 1998 201.7 208.89 208.91 0.000106 0.91 2291.01 532.03 0.07

18.0615 7Q10 9.1 200.7 203.54 203.54 0.000005 0.09 97.48 56.83 0.01
18.0615 Summer Ave 36.7 200.7 203.76 203.76 0.000057 0.33 110.25 60.7 0.04
18.0615 10-yr 927 200.7 206.38 206.53 0.001725 3.13 303.47 83.09 0.27
18.0615 100-yr 1998 200.7 208.37 208.67 0.002033 4.43 493.69 118.04 0.32

18.0482 7Q10 9.1 200.7 203.54 200.79 203.54 0.000001 0.05 179.12 63.09 0.01
18.0482 Summer Ave 36.7 200.7 203.76 200.92 203.76 0.000009 0.19 192.75 63.1 0.02
18.0482 10-yr 927 200.7 206.33 202.58 206.43 0.000771 2.61 359.09 66.15 0.19
18.0482 100-yr 1998 200.7 208.27 203.84 208.54 0.001325 4.17 487.89 66.16 0.27

18.048 Inl Struct

18.0448 7Q10 9.1 196 196.6 196.6 0.000128 0.24 37.99 63.01 0.05
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Table F-1
HEC-RAS Output

Base Conditions (Initial)
River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)
18.0448 Summer Ave 36.7 196 197.45 197.45 0.000113 0.4 91.06 63.02 0.06
18.0448 10-yr 927 196 202.72 202.79 0.000428 2.19 423.77 63.12 0.15
18.0448 100-yr 1998 196 206.41 206.56 0.000461 3.04 661.39 66.16 0.17

18.0416 7Q10 9.1 196 196.6 196.09 196.6 0.000115 0.23 40.25 68.42 0.05
18.0416 Summer Ave 36.7 196 197.44 196.21 197.44 0.0001 0.38 96.89 69.85 0.06
18.0416 10-yr 927 196 202.71 197.81 202.78 0.000378 2.06 451.02 77.21 0.14
18.0416 100-yr 1998 196 206.41 199.02 206.53 0.000381 2.77 795.61 101.84 0.15

18.0371 Bridge

18.0327 7Q10 9.1 196 196.59 196.09 196.59 0.000076 0.23 39.86 68.41 0.05
18.0327 Summer Ave 36.7 196 197.44 196.21 197.44 0.000065 0.38 96.46 69.84 0.06
18.0327 10-yr 927 196 202.71 197.81 202.78 0.000242 2.06 451.02 77.21 0.14
18.0327 100-yr 1998 196 206.17 199.02 206.29 0.000268 2.86 771.1 98.12 0.16

18.0137 7Q10 9.1 194.9 196.58 196.58 0.000244 0.46 19.73 19.37 0.08
18.0137 Summer Ave 36.7 194.9 197.4 197.42 0.000673 0.95 38.75 29.21 0.14
18.0137 10-yr 927 194.9 202.62 202.72 0.001014 2.82 432.34 114.4 0.21
18.0137 100-yr 1998 194.9 206.13 206.25 0.000662 3.16 881.1 136.14 0.19

17.8168 7Q10 9.6 195.2 196.48 196.48 0.000056 0.22 43.26 42.92 0.04
17.8168 Summer Ave 39 195.2 197.04 197.05 0.000224 0.57 68.91 47.53 0.08
17.8168 10-yr 974 195.2 201.63 201.73 0.000905 2.6 432.72 118.75 0.2
17.8168 100-yr 2120 195.2 205.55 205.65 0.000497 2.81 937.52 130.02 0.17

17.7978 7Q10 9.6 195.6 196.46 195.89 196.46 0.00048 0.45 21.31 36.93 0.1
17.7978 Summer Ave 39 195.6 196.99 196.16 197 0.001007 0.89 43.72 47.35 0.16
17.7978 10-yr 974 195.6 201.53 198.37 201.63 0.001023 2.63 425.19 151.22 0.22
17.7978 100-yr 2120 195.6 205.51 199.71 205.6 0.000444 2.62 1082.59 181.39 0.16

17.7948 Bridge

17.7918 7Q10 9.6 195.6 195.89 195.89 195.98 0.041981 2.39 4.02 22.79 1
17.7918 Summer Ave 39 195.6 196.35 196.16 196.43 0.009005 2.23 17.53 34.87 0.55
17.7918 10-yr 974 195.6 201.14 198.37 201.26 0.000912 2.93 367.45 134.8 0.25
17.7918 100-yr 2120 195.6 204.08 199.71 204.23 0.000587 3.34 833.89 168.72 0.22

17.7728 7Q10 9.6 194.8 195.57 195.57 0.00078 0.53 18.06 35.17 0.13
17.7728 Summer Ave 39 194.8 196.11 196.13 0.001289 0.97 40.06 45.81 0.18
17.7728 10-yr 974 194.8 201.07 201.16 0.000794 2.43 477.51 153.57 0.19
17.7728 100-yr 2120 194.8 204.04 204.15 0.00063 2.96 963.47 173.9 0.18

17.7444 7Q10 9.6 194.8 195.1 195.1 195.18 0.09272 2.38 4.04 22.82 1
17.7444 Summer Ave 39 194.8 195.46 195.57 0.037307 2.73 14.27 32.99 0.73
17.7444 10-yr 974 194.8 200.92 201.01 0.001276 2.52 453.69 152.5 0.2
17.7444 100-yr 2120 194.8 203.92 204.04 0.000935 2.97 943.57 173.11 0.19

17.7255 7Q10 9.6 194 194.67 194.15 194.67 0.000537 0.4 24.21 42.09 0.09
17.7255 Summer Ave 39 194 195.11 194.36 195.12 0.00145 0.88 44.15 48.54 0.16
17.7255 10-yr 974 194 200.8 196.51 200.89 0.001103 2.42 402.22 77.29 0.19
17.7255 100-yr 2120 194 203.75 198 203.92 0.00133 3.25 652.57 92.21 0.22

17.7243 Bridge

17.7232 7Q10 9.6 194 194.67 194.67 0.000541 0.4 24.15 42.06 0.09
17.7232 Summer Ave 39 194 195.1 195.11 0.001483 0.89 43.83 48.51 0.16
17.7232 10-yr 974 194 200.76 200.86 0.001123 2.44 399.65 77.12 0.19
17.7232 100-yr 2120 194 203.7 203.86 0.00136 3.27 647.45 91.93 0.22

17.7043 7Q10 9.6 193.5 194.65 194.65 0.000097 0.22 42.67 47.72 0.04
17.7043 Summer Ave 39 193.5 195.02 195.03 0.00052 0.64 60.54 49.15 0.1
17.7043 10-yr 974 193.5 200.66 200.75 0.001011 2.44 400.39 80.29 0.18
17.7043 100-yr 2120 193.5 203.58 203.74 0.001053 3.28 791.93 169.54 0.2

17.6588 7Q10 9.6 193.1 194.64 194.65 0.000016 0.16 60.4 53.51 0.03
17.6588 Summer Ave 39 193.1 194.97 194.97 0.000117 0.5 78.35 56.48 0.07
17.6588 10-yr 974 193.1 200.58 200.64 0.000234 1.95 600.29 142.57 0.14
17.6588 100-yr 2120 193.1 203.5 203.61 0.000277 2.72 1208.68 318.11 0.16

17.6399 7Q10 9.6 194.1 194.62 194.47 194.63 0.003859 1 9.58 33.41 0.33
17.6399 Summer Ave 39 194.1 194.83 194.68 194.91 0.010621 2.33 16.77 35.27 0.59
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Table F-1
HEC-RAS Output

Base Conditions (Initial)
River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)
17.6399 10-yr 974 194.1 200.47 197.06 200.58 0.000765 2.68 363.1 128.88 0.23
17.6399 100-yr 2120 194.1 203.42 198.61 203.56 0.000527 3.16 945.74 247.38 0.21

17.636 Bridge

17.6321 7Q10 9.6 194.1 194.62 194.47 194.63 0.003859 1 9.58 33.41 0.33
17.6321 Summer Ave 39 194.1 194.83 194.68 194.91 0.010631 2.33 16.76 35.27 0.59
17.6321 10-yr 974 194.1 200.47 197.06 200.58 0.000765 2.68 363.1 128.88 0.23
17.6321 100-yr 2120 194.1 203.21 198.61 203.36 0.000591 3.28 894.45 239.33 0.22

17.6132 7Q10 10.8 193 193.38 193.38 193.45 0.099029 2.21 4.88 32.14 1
17.6132 Summer Ave 43.7 193 194 194.04 0.007118 1.65 26.51 37.64 0.35
17.6132 10-yr 1090 193 200.4 200.49 0.000947 2.47 541.23 174.04 0.18
17.6132 100-yr 2380 193 203.15 203.27 0.000914 3.13 1164.53 279.13 0.19

17.3366 7Q10 10.8 191.3 192.39 192.39 0.000096 0.23 47.39 51.34 0.04
17.3366 Summer Ave 43.7 191.3 193.43 193.44 0.000131 0.43 102.03 53.05 0.05
17.3366 10-yr 1090 191.3 199.75 199.77 0.000284 1.6 1253.48 384.39 0.1
17.3366 100-yr 2380 191.3 202.57 202.6 0.000258 1.86 2413.95 425.7 0.1

17.3177 7Q10 10.8 190.8 192.38 191.1 192.38 0.000036 0.16 68.77 63.5 0.03
17.3177 Summer Ave 43.7 190.8 193.42 191.4 193.43 0.000064 0.32 138.38 73.48 0.04
17.3177 10-yr 1090 190.8 199.67 193.38 199.73 0.000369 1.94 562.75 155.68 0.12
17.3177 100-yr 2380 190.8 202.36 194.75 202.52 0.000689 3.19 745.32 216.35 0.17

17.3148 Bridge

17.3119 7Q10 10.8 190.8 192.38 191.1 192.38 0.000025 0.16 68.71 63.49 0.03
17.3119 Summer Ave 43.7 190.8 193.42 191.4 193.42 0.000044 0.32 138.25 73.45 0.04
17.3119 10-yr 1090 190.8 199.64 193.38 199.7 0.00026 1.95 560.27 155.2 0.12
17.3119 100-yr 2380 190.8 202.36 194.76 202.52 0.000479 3.19 745.32 216.35 0.17

17.293 7Q10 11.4 190.9 192.37 192.37 0.000097 0.25 44.81 41.3 0.04
17.293 Summer Ave 46.1 190.9 193.41 193.42 0.000178 0.52 88.53 43.01 0.06
17.293 10-yr 1150 190.9 199.63 199.65 0.000313 1.66 1416.81 445.09 0.1
17.293 100-yr 2510 190.9 202.4 202.42 0.000264 1.86 2749.55 499.94 0.1

17.1226 7Q10 11.4 191.2 192.11 192.12 0.003015 0.99 11.5 24.2 0.25
17.1226 Summer Ave 46.1 191.2 193.05 193.07 0.001314 1.21 38.13 31.74 0.19
17.1226 10-yr 1150 191.2 199.21 199.27 0.000577 2.44 941.6 395.9 0.17
17.1226 100-yr 2510 191.2 202.11 202.16 0.000323 2.34 2299.41 486.64 0.13

16.9256 7Q10 11.4 190.6 191.86 191.87 0.000083 0.24 46.83 54.21 0.05
16.9256 Summer Ave 46.1 190.6 192.73 192.74 0.000138 0.48 95.36 57.5 0.07
16.9256 10-yr 1150 190.6 198.7 198.77 0.000407 2.18 677.23 181.22 0.14
16.9256 100-yr 2510 190.6 201.63 201.74 0.000481 2.97 1455.43 417.49 0.16

16.7173 7Q10 11.4 190 191.74 191.74 0.000162 0.43 26.25 20.2 0.07
16.7173 Summer Ave 46.1 190 192.41 192.43 0.000784 1.12 41.21 24.87 0.15
16.7173 10-yr 1150 190 198.47 198.48 0.00017 1.32 1839.84 482.2 0.09
16.7173 100-yr 2510 190 201.45 201.46 0.000134 1.5 3303.74 500.93 0.09

16.5506 7Q10 11.4 188.3 191.73 191.73 0.000004 0.1 109.81 49.06 0.01
16.5506 Summer Ave 46.1 188.3 192.35 192.35 0.000033 0.33 140.57 50.64 0.03
16.5506 10-yr 1150 188.3 198.3 198.33 0.000178 1.58 1451.65 425.61 0.1
16.5506 100-yr 2510 188.3 201.3 201.33 0.000166 1.87 3022.35 613.32 0.1

16.5316 7Q10 11.4 188.5 191.73 189.08 191.73 0.000006 0.1 115.79 71.74 0.01
16.5316 Summer Ave 46.1 188.5 192.34 189.52 192.34 0.000038 0.28 164.04 85.38 0.04
16.5316 10-yr 1150 188.5 198.29 192.17 198.31 0.000126 1.14 1010.97 172.55 0.08
16.5316 100-yr 2510 188.5 201.26 193.54 201.31 0.000166 1.69 1486.89 183.91 0.1

16.5303 Bridge

16.529 7Q10 11.4 188.5 191.73 189.08 191.73 0.000006 0.1 115.78 71.73 0.01
16.529 Summer Ave 46.1 188.5 192.34 189.52 192.34 0.000038 0.28 163.96 85.37 0.04
16.529 10-yr 1150 188.5 198.28 192.17 198.3 0.000126 1.14 1010.11 172.53 0.08
16.529 100-yr 2510 188.5 201.25 193.54 201.3 0.000167 1.69 1485.17 183.87 0.1

16.5243 7Q10 11.4 190.6 191.72 191.16 191.72 0.001441 0.76 14.94 26.78 0.18
16.5243 Summer Ave 46.1 190.6 192.3 191.58 192.33 0.002459 1.32 34.88 40.92 0.25
16.5243 10-yr 1150 190.6 198.14 194.12 198.26 0.000843 2.95 452.84 94.08 0.21
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Table F-1
HEC-RAS Output

Base Conditions (Initial)
River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)
16.5243 100-yr 2510 190.6 200.99 195.72 201.23 0.001028 4.17 745.71 152.9 0.24

16.5205 Bridge

16.5167 7Q10 11.4 190.6 191.35 191.16 191.4 0.007449 1.67 6.83 18.1 0.48
16.5167 Summer Ave 46.1 190.6 192.29 191.58 192.32 0.001624 1.34 34.46 40.67 0.26
16.5167 10-yr 1150 190.6 198.12 194.12 198.26 0.000558 2.99 451.75 93.99 0.21
16.5167 100-yr 2510 190.6 200.97 195.71 201.23 0.000696 4.28 743.72 151.58 0.25

16.5096 7Q10 11.4 185.3 191.38 191.38 0 0.04 286.42 57.03 0
16.5096 Summer Ave 46.1 185.3 192.31 192.31 0.000002 0.14 340.31 58.51 0.01
16.5096 10-yr 1150 185.3 198.16 198.2 0.000133 1.62 772.74 94.65 0.08
16.5096 100-yr 2510 185.3 201.03 201.14 0.00028 2.73 1074.67 116.1 0.13

16.4954 7Q10 11.4 185.3 191.38 191.38 0 0.04 286.47 57.03 0
16.4954 Summer Ave 46.1 185.3 192.31 192.31 0.000002 0.14 340.35 58.51 0.01
16.4954 10-yr 1150 185.3 198.15 198.19 0.000133 1.62 772.62 94.89 0.08
16.4954 100-yr 2510 185.3 201.01 201.12 0.000281 2.73 1074.17 116.42 0.13

16.4927 7Q10 11.4 186.5 191.38 186.93 191.38 0 0.03 379.91 103.68 0
16.4927 Summer Ave 46.1 186.5 192.31 187.25 192.31 0.000001 0.1 478.11 106.87 0.01
16.4927 10-yr 1150 186.5 198.16 189.15 198.18 0.000056 1.01 1134.19 272.18 0.06
16.4927 100-yr 2510 186.5 201.04 190.29 201.08 0.000115 1.72 1458.78 313.71 0.08

16.4914 Bridge

16.4901 7Q10 11.4 186.5 191.38 186.93 191.38 0 0.03 379.91 103.68 0
16.4901 Summer Ave 46.1 186.5 192.31 187.25 192.31 0.000001 0.1 478.1 106.87 0.01
16.4901 10-yr 1150 186.5 198.16 189.15 198.18 0.000036 1.01 1133.92 272.14 0.06
16.4901 100-yr 2510 186.5 201.03 190.29 201.07 0.000074 1.72 1458.01 313.61 0.08

16.4711 7Q10 11.4 186.7 191.38 191.38 0 0.03 359.24 102.99 0
16.4711 Summer Ave 46.1 186.7 192.31 192.31 0.000001 0.1 456.79 106.19 0.01
16.4711 10-yr 1150 186.7 198.16 198.17 0.000025 0.97 1535.33 269.23 0.05
16.4711 100-yr 2510 186.7 201.03 201.06 0.000045 1.52 2367.97 310.74 0.08

16.2704 7Q10 11.4 189.7 191.37 191.37 0.000055 0.33 34.99 26.59 0.05
16.2704 Summer Ave 46.1 189.7 192.3 192.3 0.00017 0.75 61.56 31.02 0.09
16.2704 10-yr 1150 189.7 198.06 198.1 0.000315 2.14 1166.92 422.48 0.15
16.2704 100-yr 2510 189.7 200.93 200.97 0.00023 2.24 2475.17 527.98 0.13

16.081 7Q10 11.4 189.2 191.36 191.36 0.000009 0.17 68.67 36.29 0.02
16.081 Summer Ave 46.1 189.2 192.22 192.22 0.000046 0.46 100.33 36.95 0.05
16.081 10-yr 1150 189.2 197.39 197.59 0.000886 3.7 372.78 123.91 0.24
16.081 100-yr 2510 189.2 200.22 200.52 0.000998 4.86 878.02 231.6 0.27

16.062 7Q10 11.4 190.8 191.33 191.13 191.35 0.003093 0.94 12.1 39.21 0.3
16.062 Summer Ave 46.1 190.8 192.2 191.38 192.21 0.000515 0.86 53.3 50.71 0.15
16.062 10-yr 1150 190.8 197.31 193.67 197.49 0.000875 3.37 341.38 298.16 0.25
16.062 100-yr 2510 190.8 200.28 195.35 200.36 0.00037 2.9 2096.17 771.68 0.17

16.0598 Bridge

16.0575 7Q10 11.4 190.8 191.33 191.13 191.35 0.003204 0.95 11.96 39.11 0.3
16.0575 Summer Ave 46.1 190.8 192.2 191.38 192.21 0.000517 0.87 53.25 50.71 0.15
16.0575 10-yr 1150 190.8 197.26 193.67 197.44 0.000904 3.4 338.12 271.36 0.25
16.0575 100-yr 2510 190.8 199.26 195.35 199.47 0.000914 4.19 1380.57 631.43 0.27

16.0385 7Q10 11.5 189.3 191.34 191.34 0.000005 0.13 86.1 52.18 0.02
16.0385 Summer Ave 46.3 189.3 192.2 192.2 0.000022 0.35 131.84 54.15 0.04
16.0385 10-yr 1153 189.3 197.28 197.34 0.000223 2.26 1093.64 565.51 0.15
16.0385 100-yr 2520 189.3 199.27 199.36 0.000268 2.92 2496.02 839.91 0.17

15.8567 7Q10 11.5 189 191.33 191.33 0.000017 0.2 56.6 37.03 0.03
15.8567 Summer Ave 46.3 189 192.16 192.16 0.000076 0.51 90.78 45.22 0.06
15.8567 10-yr 1153 189 197.03 197.09 0.000313 2.25 1382.97 567.39 0.16
15.8567 100-yr 2520 189 198.97 199.05 0.000389 2.98 2693.91 786.15 0.18

15.6863 7Q10 11.5 190.4 191.08 191.08 191.25 0.034853 3.35 3.44 10.15 1.01
15.6863 Summer Ave 46.3 190.4 191.58 191.58 191.89 0.028951 4.42 10.47 17.72 1.01
15.6863 10-yr 1153 190.4 196.32 196.51 0.001769 4.13 744.92 458.94 0.35
15.6863 100-yr 2520 190.4 198.32 198.46 0.001159 4.3 1929.96 730.44 0.3
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Table F-1
HEC-RAS Output

Base Conditions (Initial)
River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)

15.4514 7Q10 11.5 188 189.53 189.53 0.000028 0.23 50.38 40.32 0.04
15.4514 Summer Ave 46.3 188 189.81 189.82 0.000248 0.75 61.85 42.32 0.11
15.4514 10-yr 1153 188 194.91 195.06 0.000819 3.15 390.27 123.37 0.24
15.4514 100-yr 2520 188 196.78 197.05 0.001093 4.46 1121.97 544.19 0.3

15.3151 7Q10 12.1 185.2 189.53 189.53 0 0.05 221.62 59.21 0
15.3151 Summer Ave 48.9 185.2 189.8 189.8 0.000005 0.21 237.86 59.87 0.02
15.3151 10-yr 1221 185.2 194.59 194.63 0.000403 1.49 843.08 315.03 0.15
15.3151 100-yr 2664 185.2 196.51 196.56 0.000371 1.71 1604.31 443.13 0.16

15.1181 7Q10 12.1 186.3 189.53 189.53 0.000003 0.1 115.26 55.09 0.01
15.1181 Summer Ave 48.9 186.3 189.79 189.79 0.000035 0.38 129.83 56.54 0.04
15.1181 10-yr 1221 186.3 194.04 194.15 0.000517 2.7 584.71 256.06 0.2
15.1181 100-yr 2664 186.3 195.98 196.1 0.000526 3.29 1473.44 669.96 0.21

14.9249 7Q10 12.1 186 189.53 189.53 0.000001 0.08 155.3 47.78 0.01
14.9249 Summer Ave 48.9 186 189.77 189.77 0.000013 0.29 166.91 48 0.03
14.9249 10-yr 1221 186 193.45 193.57 0.00061 3.05 630.14 492.75 0.2
14.9249 100-yr 2664 186 195.66 195.7 0.000268 2.43 2689.34 1369.48 0.14

14.7204 7Q10 12.1 183.5 189.53 189.53 0 0.04 271.31 73.23 0
14.7204 Summer Ave 48.9 183.5 189.76 189.76 0.000004 0.17 288.84 74.85 0.02
14.7204 10-yr 1221 183.5 193.17 193.21 0.000189 1.78 1045.06 530.35 0.12
14.7204 100-yr 2664 183.5 195.45 195.48 0.000143 1.89 2704.53 921.24 0.11

14.5272 7Q10 12.1 186.4 189.53 189.53 0 0.03 360.6 137.24 0
14.5272 Summer Ave 48.9 186.4 189.76 189.76 0.000003 0.12 393.06 140.18 0.01
14.5272 10-yr 1221 186.4 193.02 193.05 0.000127 1.32 989 231.75 0.1
14.5272 100-yr 2664 186.4 195.27 195.32 0.000175 1.94 1540.93 259.34 0.12

14.3264 7Q10 12.1 183.6 189.53 189.53 0 0.04 276.72 77.95 0
14.3264 Summer Ave 48.9 183.6 189.76 189.76 0.000004 0.17 294.96 80.18 0.02
14.3264 10-yr 1221 183.6 192.77 192.84 0.000321 2.11 593.49 127.4 0.16
14.3264 100-yr 2664 183.6 194.86 195.02 0.000498 3.24 917.24 180.11 0.2

14.2431 7Q10 12.1 185 189.53 189.53 0.000001 0.08 176.97 86.52 0.01
14.2431 Summer Ave 48.9 185 189.75 189.76 0.000013 0.29 197.19 91.32 0.03
14.2431 10-yr 1221 185 192.54 192.64 0.00064 2.92 603.66 220.22 0.22
14.2431 100-yr 2664 185 194.64 194.77 0.000619 3.54 1141.9 286.51 0.22

14.2241 7Q10 12.1 185 189.53 185.12 189.53 0 0.05 269.32 92.98 0
14.2241 Summer Ave 48.9 185 189.75 185.32 189.75 0.000003 0.17 291.78 104.72 0.02
14.2241 10-yr 1221 185 192.52 187.6 192.58 0.000293 2.21 682.01 179.44 0.15
14.2241 100-yr 2664 185 194.58 189.3 194.71 0.000444 3.25 1061.26 190.09 0.19

14.2223 Inl Struct

14.2204 7Q10 12.1 183 183.43 183.47 0.016618 1.71 7.08 33.24 0.65
14.2204 Summer Ave 48.9 183 183.74 183.62 183.83 0.013394 2.45 20 46.52 0.66
14.2204 10-yr 1221 183 185.98 185.98 187.22 0.018105 8.92 136.81 56.03 1.01
14.2204 100-yr 2664 183 187.7 187.7 189.64 0.015811 11.18 238.18 62.02 1.01

14.2014 7Q10 12.1 181 181.4 181.36 181.46 0.024775 1.98 6.1 30.84 0.79
14.2014 Summer Ave 48.9 181 181.62 181.62 181.79 0.033441 3.33 14.69 42.79 1
14.2014 10-yr 1221 181 183.98 183.98 185.22 0.018119 8.93 136.78 56.03 1.01
14.2014 100-yr 2664 181 185.7 185.7 187.64 0.015822 11.19 238.13 62.02 1.01

14.1749 7Q10 12.1 178.2 178.68 178.6 178.72 0.015739 1.79 6.77 28.51 0.65
14.1749 Summer Ave 48.9 178.2 179.09 179.18 0.008698 2.4 20.34 35.09 0.56
14.1749 10-yr 1221 178.2 183.02 183.4 0.003292 4.99 249.99 80.1 0.46
14.1749 100-yr 2664 178.2 186.1 186.52 0.001723 5.44 560.6 121.53 0.37

14.156 7Q10 12.1 177.6 178.14 177.91 178.16 0.002695 1.03 11.73 29.91 0.29
14.156 Summer Ave 48.9 177.6 178.69 178.19 178.74 0.00251 1.64 29.81 35.84 0.32
14.156 10-yr 1221 177.6 182.68 180.97 183.08 0.002977 5.08 240.5 95.41 0.45
14.156 100-yr 2664 177.6 185.64 182.62 186.27 0.002251 6.38 417.65 166.22 0.43

14.1548 Bridge

14.1537 7Q10 12.1 177.6 178.13 177.91 178.15 0.002951 1.06 11.4 29.79 0.3
14.1537 Summer Ave 48.9 177.6 178.67 178.19 178.71 0.002757 1.69 28.9 35.57 0.33
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Table F-1
HEC-RAS Output

Base Conditions (Initial)
River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)
14.1537 10-yr 1221 177.6 182.45 180.97 182.9 0.00364 5.39 226.42 90.45 0.49
14.1537 100-yr 2664 177.6 185.35 182.62 186.04 0.002585 6.65 400.66 157.02 0.45

14.1348 7Q10 12.1 177.2 177.61 177.51 177.65 0.009633 1.54 7.85 28.48 0.52
14.1348 Summer Ave 48.9 177.2 177.79 177.79 178.01 0.031412 3.74 13.07 30.39 1.01
14.1348 10-yr 1221 177.2 182.15 182.53 0.003106 5.07 260.39 92.5 0.45
14.1348 100-yr 2664 177.2 185.33 185.68 0.001463 5.19 665.8 169.21 0.34

14.0893 7Q10 12.1 175.2 175.88 175.9 0.005652 1.04 11.6 50 0.38
14.0893 Summer Ave 49.1 175.2 176.45 176.48 0.001533 1.22 40.1 50.01 0.24
14.0893 10-yr 1223 175.2 181.76 182.01 0.001396 4 305.82 50.09 0.29
14.0893 100-yr 2670 175.2 184.75 185.27 0.00186 5.81 472.51 63.85 0.34

14.0704 7Q10 12.1 175.2 175.76 175.51 175.77 0.000519 0.37 32.48 111.27 0.12
14.0704 Summer Ave 49.1 175.2 176.41 175.65 176.41 0.00025 0.44 111.07 170.98 0.1
14.0704 10-yr 1223 175.2 181.85 176.93 181.87 0.000091 1.18 1035.88 181.86 0.08
14.0704 100-yr 2670 175.2 184.96 177.73 185.01 0.00011 1.71 1564.41 188.07 0.1

14.066 Bridge

14.0617 7Q10 12.1 174.7 175.76 175.01 175.77 0.000019 0.14 88.21 113.05 0.03
14.0617 Summer Ave 49.1 174.7 176.41 175.15 176.41 0.000038 0.25 196.06 171.98 0.04
14.0617 10-yr 1223 174.7 181.85 176.43 181.87 0.00007 1.09 1120.71 182.85 0.07
14.0617 100-yr 2670 174.7 184.96 177.23 185 0.000092 1.62 1649.04 189.07 0.09

14.0428 7Q10 12.1 175.2 175.57 175.57 175.72 0.035543 3.02 4.01 14.11 1
14.0428 Summer Ave 49.1 175.2 176.01 176.01 176.31 0.028481 4.39 11.18 18.88 1.01
14.0428 10-yr 1223 175.2 181.8 181.84 0.000582 2.12 785.8 316.26 0.2
14.0428 100-yr 2670 175.2 184.95 184.98 0.000206 1.91 2076.23 490.29 0.13

13.8193 7Q10 12.1 172.3 175.06 175.06 0.000002 0.08 153.47 77.49 0.01
13.8193 Summer Ave 49.1 172.3 175.49 175.49 0.000016 0.26 186.64 78.6 0.03
13.8193 10-yr 1223 172.3 181.56 181.59 0.000107 1.5 1016.56 224.46 0.09
13.8193 100-yr 2670 172.3 184.75 184.8 0.000123 2.01 1761.44 259.25 0.11

13.5087 7Q10 12.1 172.1 175.06 175.06 0.000003 0.11 107.13 50.64 0.01
13.5087 Summer Ave 49.1 172.1 175.45 175.45 0.000034 0.39 127.38 53.03 0.04
13.5087 10-yr 1223 172.1 181.23 181.31 0.000293 2.4 546.73 90.65 0.15
13.5087 100-yr 2670 172.1 184.26 184.45 0.000412 3.56 839.83 102.51 0.19

13.3193 7Q10 12.1 171.6 175.05 175.05 0.000008 0.18 67.66 28.88 0.02
13.3193 Summer Ave 49.1 171.6 175.39 175.4 0.000088 0.63 77.73 30.48 0.07
13.3193 10-yr 1223 171.6 180.47 180.74 0.00145 4.16 294.23 54.82 0.32
13.3193 100-yr 2670 171.6 183.12 183.64 0.001979 5.8 495.68 153.03 0.39

13.092 7Q10 12.1 172.2 175.04 175.04 0.000004 0.12 99.59 50.42 0.02
13.092 Summer Ave 49.1 172.2 175.32 175.32 0.000049 0.43 113.41 51.41 0.05
13.092 10-yr 1223 172.2 179.12 179.3 0.000976 3.54 410.7 125.54 0.26
13.092 100-yr 2670 172.2 181.57 181.84 0.001085 4.61 768.8 150.39 0.28

12.6943 7Q10 13.8 171.6 175.04 175.04 0.000002 0.09 180.5 238.74 0.01
12.6943 Summer Ave 55.7 171.6 175.26 175.26 0.00002 0.32 244.72 353.28 0.03
12.6943 10-yr 1386 171.6 178.98 178.99 0.00005 0.86 3175.54 944.53 0.06
12.6943 100-yr 3030 171.6 181.54 181.55 0.00004 0.95 5740.51 1025.47 0.06

12.5049 7Q10 13.8 169.2 175.04 175.04 0 0.03 410.14 116.5 0
12.5049 Summer Ave 55.7 169.2 175.25 175.25 0.000002 0.13 435.33 119.74 0.01
12.5049 10-yr 1386 169.2 178.88 178.91 0.000112 1.4 1301.95 489.01 0.09
12.5049 100-yr 3030 169.2 181.45 181.48 0.000108 1.71 2977.1 751.38 0.1

12.3004 7Q10 13.8 170.4 175.04 175.04 0 0.03 550.72 221.64 0
12.3004 Summer Ave 55.7 170.4 175.25 175.25 0.000002 0.1 598.09 226.41 0.01
12.3004 10-yr 1386 170.4 178.81 178.82 0.000057 0.98 1817 598.73 0.07
12.3004 100-yr 3030 170.4 181.37 181.39 0.00006 1.24 3870.78 952.2 0.07

12.1261 7Q10 14.8 170 175.04 175.04 0 0.02 685.94 195.71 0
12.1261 Summer Ave 59.7 170 175.25 175.25 0.000001 0.08 727.16 195.92 0.01
12.1261 10-yr 1486 170 178.75 178.77 0.000059 1.04 1501.75 429.03 0.07
12.1261 100-yr 3250 170 181.31 181.33 0.000066 1.34 4048.18 1290.46 0.08

11.9064 7Q10 14.8 168.9 175.04 175.04 0 0.05 322.73 72.04 0
11.9064 Summer Ave 59.7 168.9 175.25 175.25 0.000002 0.18 337.79 72.25 0.01
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Table F-1
HEC-RAS Output

Base Conditions (Initial)
River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)
11.9064 10-yr 1486 168.9 178.53 178.63 0.000272 2.56 580.46 75.53 0.16
11.9064 100-yr 3250 168.9 180.85 181.14 0.000578 4.29 758.37 77.85 0.24

11.7019 7Q10 14.8 169.4 175.04 175.04 0 0.03 433.36 93.53 0
11.7019 Summer Ave 59.7 169.4 175.24 175.25 0.000002 0.13 452.79 94.4 0.01
11.7019 10-yr 1486 169.4 178.32 178.38 0.000188 1.91 881.4 238.4 0.12
11.7019 100-yr 3250 169.4 180.53 180.65 0.0003 2.86 1587.27 369.62 0.16

11.5769 7Q10 14.8 168.7 175.04 175.04 0 0.02 756.96 300.98 0
11.5769 Summer Ave 59.7 168.7 175.24 175.24 0.000001 0.09 820.31 313.56 0.01
11.5769 10-yr 1486 168.7 178.28 178.29 0.000061 0.96 2050.25 493.1 0.07
11.5769 100-yr 3250 168.7 180.49 180.51 0.000087 1.41 3277.04 622.87 0.09

11.558 7Q10 14.8 168.2 175.04 168.46 175.04 0 0.02 700.21 163.36 0
11.558 Summer Ave 59.7 168.2 175.24 168.91 175.24 0 0.08 727 164.65 0.01
11.558 10-yr 1486 168.2 178.25 171.16 178.28 0.000073 1.33 1118.14 183.45 0.08
11.558 100-yr 3250 168.2 180.4 172.34 180.48 0.000166 2.33 1396.81 328.14 0.13

11.5557 Bridge

11.5534 7Q10 14.8 168.1 175.04 168.36 175.04 0 0.02 713.21 163.99 0
11.5534 Summer Ave 59.7 168.1 175.24 168.81 175.24 0 0.08 740 165.27 0.01
11.5534 10-yr 1486 168.1 178.25 171.06 178.28 0.00007 1.31 1131.02 184.07 0.08
11.5534 100-yr 3250 168.1 180.39 172.24 180.48 0.000161 2.31 1409.41 339.7 0.12

11.5345 7Q10 14.8 168.7 175.04 175.04 0 0.03 534.36 136.77 0
11.5345 Summer Ave 59.7 168.7 175.24 175.24 0.000001 0.11 563.6 147.23 0.01
11.5345 10-yr 1486 168.7 178.24 178.27 0.000137 1.23 1215.87 276.44 0.1
11.5345 100-yr 3250 168.7 180.39 180.44 0.000186 1.84 1897.76 378.64 0.12

11.3678 7Q10 14.8 169.1 175.04 175.04 0 0.02 832.29 194.21 0
11.3678 Summer Ave 59.7 169.1 175.24 175.24 0 0.07 872.28 195.14 0.01
11.3678 10-yr 1486 169.1 178.18 178.19 0.000054 1.01 1573.14 334.36 0.07
11.3678 100-yr 3250 169.1 180.28 180.32 0.000103 1.66 2461.24 499.94 0.1

11.1405 7Q10 14.8 169 175.04 175.04 0 0.02 789 181.97 0
11.1405 Summer Ave 59.7 169 175.24 175.24 0.000001 0.07 826.34 182.68 0.01
11.1405 10-yr 1486 169 178.11 178.12 0.000062 1.06 1520.38 419.41 0.07
11.1405 100-yr 3250 169 180.16 180.19 0.000106 1.64 3064.46 1053.8 0.1

10.936 7Q10 14.8 168.2 175.04 175.04 0 0.01 1086.87 239.64 0
10.936 Summer Ave 59.7 168.2 175.24 175.24 0 0.05 1135.9 239.83 0
10.936 10-yr 1486 168.2 178.06 178.07 0.000039 0.79 1929.67 373.68 0.05
10.936 100-yr 3250 168.2 180.07 180.1 0.00007 1.27 3093.1 856.73 0.08

10.7011 7Q10 14.8 167.5 175.04 175.04 0 0.01 2514.91 535.19 0
10.7011 Summer Ave 59.7 167.5 175.24 175.24 0 0.02 2624.34 535.42 0
10.7011 10-yr 1486 167.5 178.05 178.05 0.000006 0.36 4217.02 605.59 0.02
10.7011 100-yr 3250 167.5 180.05 180.06 0.000014 0.62 5456.38 631.28 0.04

10.5193 7Q10 14.8 163.3 175.04 175.04 0 0.01 2681.12 465.85 0
10.5193 Summer Ave 59.7 163.3 175.24 175.24 0 0.02 2776.38 466.22 0
10.5193 10-yr 1486 163.3 178.04 178.05 0.000005 0.36 4090.63 474.54 0.02
10.5193 100-yr 3250 163.3 180.04 180.05 0.000013 0.65 5056.17 492.82 0.03

10.3261 7Q10 14.8 165.7 175.04 175.04 0 0.01 1365.73 227.54 0
10.3261 Summer Ave 59.7 165.7 175.24 175.24 0 0.04 1412.24 227.74 0
10.3261 10-yr 1486 165.7 178.03 178.04 0.000021 0.72 2051.8 235.2 0.04
10.3261 100-yr 3250 165.7 180 180.02 0.000052 1.3 2533.63 254.6 0.07

10.133 7Q10 14.8 167.5 175.04 175.04 0 0.01 1047.77 208.38 0
10.133 Summer Ave 59.7 167.5 175.24 175.24 0 0.05 1090.36 208.92 0
10.133 10-yr 1486 167.5 178 178.01 0.000037 0.89 1703.55 281.88 0.06
10.133 100-yr 3250 167.5 179.92 179.95 0.000083 1.53 2388.9 435.05 0.09

9.936 7Q10 14.8 167.4 175.04 175.04 0 0.02 850.99 171.03 0
9.936 Summer Ave 59.7 167.4 175.24 175.24 0 0.07 885.95 171.94 0.01
9.936 10-yr 1486 167.4 177.95 177.96 0.000044 1.08 1442.59 286.14 0.07
9.936 100-yr 3250 167.4 179.81 179.86 0.000098 1.84 2108.85 429.46 0.11

9.7428 7Q10 14.8 166.1 175.04 175.04 0 0.02 857.14 193.72 0
9.7428 Summer Ave 59.7 166.1 175.24 175.24 0 0.07 897.04 198.25 0.01
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Table F-1
HEC-RAS Output

Base Conditions (Initial)
River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)
9.7428 10-yr 1486 166.1 177.9 177.92 0.000051 1.09 1514.14 275.92 0.07
9.7428 100-yr 3250 166.1 179.7 179.75 0.00011 1.85 2076.62 347.02 0.11

9.5496 7Q10 14.8 166.8 175.04 175.04 0 0.01 1001.79 226.56 0
9.5496 Summer Ave 59.7 166.8 175.24 175.24 0 0.06 1048.41 232.04 0
9.5496 10-yr 1580 166.8 177.86 177.87 0.000037 0.91 1887.81 453.23 0.06
9.5496 100-yr 3250 166.8 179.63 179.66 0.000067 1.42 2861.39 644.84 0.09

9.311 7Q10 14.8 165.8 175.04 175.04 0 0 3642.84 474.47 0
9.311 Summer Ave 59.7 165.8 175.24 175.24 0 0.02 3739.47 475.98 0
9.311 10-yr 1580 165.8 177.86 177.86 0.000002 0.32 5050.1 532.9 0.02
9.311 100-yr 3250 165.8 179.63 179.64 0.000006 0.55 6037.21 623.88 0.03

9.292 7Q10 14.8 167.5 175.04 169.22 175.04 0 0.03 498.5 346.08 0
9.292 Summer Ave 59.7 167.5 175.24 169.22 175.24 0.000001 0.12 516.54 347.62 0.01
9.292 10-yr 1580 167.5 177.77 171.56 177.84 0.000149 2.13 740.89 454.55 0.13
9.292 100-yr 3250 167.5 179.36 172.89 179.57 0.000353 3.68 882.39 491.7 0.21

9.2896 Bridge

9.2871 7Q10 14.8 167.5 175.04 169.22 175.04 0 0.03 498.5 346.08 0
9.2871 Summer Ave 59.7 167.5 175.24 169.22 175.24 0.000001 0.12 516.53 347.62 0.01
9.2871 10-yr 1580 167.5 177.76 171.56 177.83 0.000149 2.13 740.64 454.51 0.13
9.2871 100-yr 3250 167.5 179.35 172.89 179.56 0.000354 3.69 881.41 491.44 0.21

9.2682 7Q10 14.8 165.5 175.04 175.04 0 0.01 2141.25 357.41 0
9.2682 Summer Ave 59.7 165.5 175.24 175.24 0 0.03 2214 358.94 0
9.2682 10-yr 1580 165.5 177.8 177.8 0.000008 0.5 3340.04 490.17 0.03
9.2682 100-yr 3250 165.5 179.44 179.46 0.000018 0.85 4180.35 528.94 0.05

9.0977 7Q10 14.8 168.7 175.04 175.04 0 0.01 1376.81 333.54 0
9.0977 Summer Ave 59.7 168.7 175.24 175.24 0 0.04 1444.8 336.2 0
9.0977 10-yr 1580 168.7 177.78 177.79 0.000044 0.68 2338.83 365.51 0.05
9.0977 100-yr 3250 168.7 179.41 179.42 0.000087 1.1 3009.23 486.9 0.07

8.8174 7Q10 15 168.7 175.04 175.04 0 0.03 515.32 116.24 0
8.8174 Summer Ave 60.4 168.7 175.24 175.24 0.000002 0.11 538.98 117.88 0.01
8.8174 10-yr 1580 168.7 177.59 177.64 0.000321 1.9 877.77 175.01 0.13
8.8174 100-yr 3290 168.7 178.97 179.13 0.000723 3.23 1123.04 179.79 0.2

8.808 7Q10 15 168.7 175.04 169.18 175.04 0 0.03 523.02 117.06 0
8.808 Summer Ave 60.4 168.7 175.24 169.53 175.24 0.000002 0.11 546.82 118.7 0.01
8.808 10-yr 1580 168.7 177.57 171.84 177.63 0.000312 1.89 888.66 175.59 0.13
8.808 100-yr 3290 168.7 178.93 173.22 179.09 0.000711 3.21 1130.77 180 0.2

8.8078 Inl Struct

8.8076 7Q10 15 167 167.63 167.63 167.79 0.055389 3.23 4.64 14.72 1.01
8.8076 Summer Ave 60.4 167 168.1 168.1 168.38 0.045929 4.27 14.15 25.71 1.01
8.8076 10-yr 1580 167 171.99 172.51 0.009212 5.82 271.27 92.29 0.6
8.8076 100-yr 3290 167 175.03 175.51 0.004142 5.58 589.83 117.01 0.44

8.7469 7Q10 15 163 165.03 165.03 0.000158 0.38 40 39.49 0.07
8.7469 Summer Ave 60.4 163 165.92 165.93 0.000365 0.73 83.02 56.9 0.11
8.7469 10-yr 1580 163 171.43 171.58 0.001034 3.14 516.18 94.6 0.22
8.7469 100-yr 3290 163 174.49 174.77 0.001182 4.27 857.32 130.98 0.25

8.728 7Q10 15 164.5 164.99 164.63 165 0.000872 0.55 27.46 200 0.14
8.728 Summer Ave 60.4 164.5 165.88 164.83 165.89 0.000456 0.79 76.91 200 0.12
8.728 10-yr 1580 164.5 171.14 167.41 171.42 0.001648 4.26 370.92 200 0.29
8.728 100-yr 3290 164.5 173.9 169.26 174.51 0.002236 6.26 525.53 200 0.36

8.7232 Bridge

8.7185 7Q10 15 163 164.99 163.13 164.99 0.000008 0.13 111.31 200 0.02
8.7185 Summer Ave 60.4 163 165.88 163.33 165.88 0.000039 0.38 160.76 200 0.04
8.7185 10-yr 1580 163 171.14 165.91 171.32 0.000835 3.47 454.77 200 0.21
8.7185 100-yr 3290 163 173.9 167.76 174.35 0.001365 5.4 609.38 200 0.29

8.6995 7Q10 15 163 164.99 164.99 0.000059 0.26 68.75 74.88 0.04
8.6995 Summer Ave 60.4 163 165.87 165.87 0.000133 0.54 152.47 112.62 0.07
8.6995 10-yr 1580 163 171.12 171.2 0.000629 2.78 987.99 205.74 0.18
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Table F-1
HEC-RAS Output

Base Conditions (Initial)
River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)
8.6995 100-yr 3290 163 173.97 174.09 0.00073 3.73 1644.71 255.12 0.21

8.5423 7Q10 15.1 164 164.74 164.6 164.8 0.027161 2.09 7.22 19.61 0.61
8.5423 Summer Ave 61 164 165.41 165.05 165.49 0.013833 2.3 26.49 37.57 0.48
8.5423 10-yr 1600 164 167.98 167.98 169.4 0.039155 9.57 167.15 58.78 1
8.5423 100-yr 3320 164 169.82 169.82 172.04 0.033146 11.97 282.53 75.66 0.98

8.5234 7Q10 15.1 162.5 162.71 162.62 162.72 0.016015 1.09 13.9 68.08 0.42
8.5234 Summer Ave 61 162.5 162.82 162.79 162.94 0.06087 2.82 21.62 68.78 0.89
8.5234 10-yr 1600 162.5 167.02 165.01 167.39 0.005331 4.9 326.74 172.26 0.41
8.5234 100-yr 3320 162.5 169.45 166.55 170.13 0.005392 6.58 504.57 212.39 0.44

8.5201 Bridge

8.5168 7Q10 15.1 162 162.31 162.12 162.32 0.00403 0.72 21.11 68.73 0.23
8.5168 Summer Ave 61 162 162.82 162.29 162.84 0.002589 1.07 56.78 71.88 0.21
8.5168 10-yr 1600 162 167.02 164.51 167.32 0.003746 4.4 363.23 183.44 0.35
8.5168 100-yr 3320 162 169.45 166.05 170.04 0.004273 6.14 541.05 216.05 0.4

8.4978 7Q10 15.1 161 161.88 161.51 161.89 0.004381 0.95 15.95 36.31 0.25
8.4978 Summer Ave 61 161 162.46 161.88 162.49 0.004742 1.38 44.13 60.4 0.28
8.4978 10-yr 1600 161 166.69 166.92 0.003549 3.97 492.3 175.82 0.33
8.4978 100-yr 3320 161 169.28 169.56 0.002597 4.61 1009.74 214.05 0.31

8.3141 7Q10 15.1 156 157.1 156.67 157.12 0.005557 1.23 12.24 22.3 0.29
8.3141 Summer Ave 61 156 157.92 157.96 0.004599 1.63 37.44 39 0.29
8.3141 10-yr 1600 156 163.51 163.77 0.002972 4.08 392.26 68.65 0.3
8.3141 100-yr 3320 156 166.06 166.55 0.00371 5.66 671.88 144.54 0.35

8.1683 7Q10 15.1 154.1 155.3 155.3 0.001295 0.63 23.89 39.9 0.14
8.1683 Summer Ave 61 154.1 156.02 156.04 0.001547 1.14 53.39 41.24 0.18
8.1683 10-yr 1600 154.1 161.39 161.61 0.002622 4.27 640.75 202.03 0.29
8.1683 100-yr 3320 154.1 163.85 164.13 0.002568 5.23 1204.1 248.76 0.31

8.0044 7Q10 15.1 151 151.61 151.61 151.76 0.080659 3.17 4.77 15.74 1.01
8.0044 Summer Ave 61 151 152.19 152.06 152.36 0.035623 3.3 18.46 30.97 0.75
8.0044 10-yr 1600 151 157.82 158.12 0.006913 4.38 370.29 128.56 0.43
8.0044 100-yr 3320 151 162.28 162.46 0.001454 3.5 1084.28 178.26 0.23

7.9855 7Q10 15.1 149.6 150.9 150.16 150.9 0.000861 0.54 27.79 42.88 0.12
7.9855 Summer Ave 61 149.6 151.16 150.57 151.2 0.005212 1.51 40.3 51.64 0.3
7.9855 10-yr 1600 149.6 157.56 153.23 157.75 0.001827 3.46 461.97 66.88 0.23
7.9855 100-yr 3320 149.6 161.97 154.89 162.27 0.001557 4.38 757.51 173.74 0.23

7.983 Bridge

7.9805 7Q10 15.1 149.6 150.87 150.16 150.87 0.000961 0.57 26.66 42 0.13
7.9805 Summer Ave 61 149.6 151.16 150.57 151.2 0.005212 1.51 40.3 51.64 0.3
7.9805 10-yr 1600 149.6 157.56 153.23 157.75 0.001827 3.46 461.97 66.88 0.23
7.9805 100-yr 3320 149.6 161.97 154.89 162.27 0.001557 4.38 757.5 173.74 0.23

7.9464 7Q10 15.1 148.4 150.86 150.86 0.000025 0.16 96.28 66.07 0.02
7.9464 Summer Ave 61 148.4 151.05 151.05 0.000271 0.56 108.72 66.09 0.08
7.9464 10-yr 1600 148.4 157.32 157.46 0.00122 3.04 526.12 70.52 0.19
7.9464 100-yr 3320 148.4 161.82 162 0.000917 3.57 1148.92 202.42 0.18

7.9275 7Q10 15.1 149.8 150.84 150.26 150.85 0.001177 0.66 22.88 34.4 0.14
7.9275 Summer Ave 61 149.8 150.8 150.61 150.93 0.022979 2.83 21.55 33.81 0.62
7.9275 10-yr 1600 149.8 156.41 153.98 157.07 0.00622 6.5 245.97 52.08 0.46
7.9275 100-yr 3320 149.8 160.98 156.27 161.68 0.003418 7 566.12 127.36 0.38

7.9248 Bridge

7.9222 7Q10 15.1 149.8 150.8 150.26 150.81 0.001405 0.7 21.56 33.82 0.15
7.9222 Summer Ave 61 149.8 150.8 150.61 150.93 0.022999 2.83 21.54 33.81 0.62
7.9222 10-yr 1600 149.8 156.41 153.98 157.07 0.006221 6.51 245.95 52.08 0.46
7.9222 100-yr 3320 149.8 160.46 156.27 161.24 0.004048 7.37 512.09 66.03 0.41

7.9032 7Q10 15.1 149 150.8 150.8 0.000037 0.28 53.65 46.67 0.05
7.9032 Summer Ave 61 149 150.53 150.57 0.001181 1.46 41.83 41.54 0.26
7.9032 10-yr 1600 149 156.3 156.67 0.00138 4.86 329.1 52.75 0.34
7.9032 100-yr 3320 149 160.37 160.92 0.001258 5.98 590.87 133.23 0.34
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Table F-1
HEC-RAS Output

Base Conditions (Initial)
River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)

7.8843 7Q10 15.1 148.5 150.79 149.2 150.79 0.000043 0.33 46 38.06 0.05
7.8843 Summer Ave 61 148.5 150.32 149.73 150.39 0.002666 2.05 29.8 32.71 0.38
7.8843 10-yr 1600 148.5 155.92 153.46 156.45 0.002203 5.85 273.62 58.77 0.45
7.8843 100-yr 3320 148.5 160.19 155.71 160.79 0.001169 6.3 645.84 144.55 0.37

7.8788 Bridge

7.8733 7Q10 15.1 148.5 149.2 149.2 149.38 0.025882 3.39 4.46 12.66 1.01
7.8733 Summer Ave 61 148.5 149.87 149.73 150.07 0.012154 3.62 16.87 24.62 0.77
7.8733 10-yr 1600 148.5 155.71 153.46 156.28 0.002485 6.1 262.42 57.92 0.48
7.8733 100-yr 3320 148.5 159.66 155.71 160.36 0.00147 6.79 569.07 142.31 0.41

7.8496 7Q10 15.1 147 148.51 148.52 0.001788 0.74 20.43 27.09 0.15
7.8496 Summer Ave 61 147 149.33 149.36 0.002713 1.27 48.14 38.29 0.2
7.8496 10-yr 1600 147 155.39 155.71 0.005451 4.54 353.58 60.78 0.33
7.8496 100-yr 3320 147 159.53 159.93 0.003611 5.21 768.91 148.05 0.29

7.8212 7Q10 15.1 147 148.19 147.59 148.2 0.002593 0.76 19.8 33.32 0.17
7.8212 Summer Ave 61 147 148.83 148.85 0.004282 1.31 46.74 51.2 0.24
7.8212 10-yr 1600 147 154.84 155.07 0.00319 3.85 416.11 63.65 0.27
7.8212 100-yr 3320 147 159.19 159.47 0.002301 4.4 932.81 163.62 0.24

7.7928 7Q10 15.1 146.3 146.85 146.85 146.99 0.106972 2.95 5.13 18.52 0.99
7.7928 Summer Ave 61 146.3 147.56 147.26 147.66 0.018558 2.51 24.3 42.27 0.49
7.7928 10-yr 1600 146.3 152.16 151.21 153.67 0.022767 9.86 162.3 105.48 0.75
7.7928 100-yr 3320 146.3 155.75 154 158.1 0.017998 12.3 269.87 123 0.72

7.7892 Bridge

7.7855 7Q10 15.1 146.3 146.85 146.85 146.99 0.108384 2.96 5.1 18.48 0.99
7.7855 Summer Ave 61 146.3 147.56 147.26 147.66 0.018568 2.51 24.3 42.27 0.49
7.7855 10-yr 1600 146.3 152.16 151.21 153.67 0.02281 9.86 162.2 105.44 0.75
7.7855 100-yr 3320 146.3 155.74 154 158.1 0.018028 12.31 269.73 123 0.72

7.7666 7Q10 15.1 145.2 146.43 145.75 146.43 0.001538 0.6 25.16 41.04 0.14
7.7666 Summer Ave 61 145.2 147.14 146.16 147.16 0.002024 1.03 59.5 53.05 0.17
7.7666 10-yr 1600 145.2 152.08 152.3 0.003536 3.87 485.07 118 0.29
7.7666 100-yr 3320 145.2 156.36 156.58 0.001998 4.08 1008.98 131.94 0.23

7.6454 7Q10 15.1 142.8 143.25 143.25 143.36 0.085771 2.69 5.61 24.85 1
7.6454 Summer Ave 61 142.8 143.71 143.82 0.033297 2.67 22.81 50.1 0.7
7.6454 10-yr 1600 142.8 150.35 150.56 0.002129 3.67 436.11 72.13 0.26
7.6454 100-yr 3320 142.8 155.53 155.69 0.000986 3.48 1320.13 215.09 0.19

7.5753 7Q10 15.1 141.1 142.56 142.56 0.00003 0.28 53.58 38.89 0.04
7.5753 Summer Ave 61 141.1 143.49 143.5 0.000233 0.63 96.26 97.04 0.11
7.5753 10-yr 1600 141.1 150.29 150.35 0.000191 2.09 764.34 99.15 0.13
7.5753 100-yr 3320 141.1 155.45 155.55 0.00016 2.58 1421.95 261.62 0.13

7.5374 7Q10 15.1 140.3 142.55 141.17 142.55 0.000156 0.57 26.68 23.75 0.09
7.5374 Summer Ave 61 140.3 143.41 141.82 143.43 0.000418 1.21 50.26 29.66 0.16
7.5374 10-yr 1600 140.3 149.76 146.17 150.17 0.001499 5.12 312.43 52.83 0.37
7.5374 100-yr 3320 140.3 155.09 148.61 155.42 0.00085 4.71 920.55 246.71 0.3

7.5319 Bridge

7.5264 7Q10 15.1 139.5 140.37 140.37 140.59 0.024878 3.79 3.98 9.17 1.01
7.5264 Summer Ave 61 139.5 141.03 141.02 141.41 0.02006 4.96 12.3 16.12 1
7.5264 10-yr 1600 139.5 145.99 147.34 0.007997 9.34 171.4 41.99 0.81
7.5264 100-yr 3320 139.5 148.03 147.81 150.47 0.010187 12.53 264.9 49.44 0.95

7.5075 7Q10 15.1 137.9 140.12 140.12 0.000167 0.58 25.98 23.43 0.1
7.5075 Summer Ave 61 137.9 141.09 141.11 0.000359 1.15 52.86 29.98 0.15
7.5075 10-yr 1600 137.9 145.81 146.53 0.003299 6.81 235.03 47.19 0.54
7.5075 100-yr 3320 137.9 147.76 149.3 0.005378 9.94 333.85 54.29 0.71

7.4791 7Q10 15.1 138.3 140.09 140.09 0.000221 0.58 25.93 29 0.11
7.4791 Summer Ave 61 138.3 141.04 141.06 0.000368 1 60.99 44.47 0.15
7.4791 10-yr 1600 138.3 145.9 146.14 0.00101 3.94 439.08 118 0.31
7.4791 100-yr 3320 138.3 148.2 144.64 148.64 0.001171 5.45 763.19 162.5 0.35
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Table F-1
HEC-RAS Output

Base Conditions (Initial)
River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)
7.2745 7Q10 15.1 138.6 139.14 139.14 139.28 0.028539 2.98 5.06 18.82 1.01
7.2745 Summer Ave 61 138.6 139.54 139.54 139.78 0.023703 3.95 15.46 32.89 1.01
7.2745 10-yr 1600 138.6 142.12 142.12 143.34 0.013778 8.87 180.37 75.17 1.01
7.2745 100-yr 3320 138.6 143.67 143.67 145.6 0.011291 11.18 305.54 87 0.99

7.0965 7Q10 15.1 134.9 135.93 135.94 0.000411 0.55 27.29 52.92 0.14
7.0965 Summer Ave 61 134.9 136.37 136.39 0.001017 1.1 55.38 75.39 0.23
7.0965 10-yr 1600 134.9 140.62 140.69 0.000459 2.2 728.77 193.39 0.2
7.0965 100-yr 3320 134.9 143.3 143.41 0.000332 2.63 1294.05 241.58 0.18

6.8465 7Q10 15.1 132.9 135.91 135.91 0.000005 0.13 119.75 79.5 0.02
6.8465 Summer Ave 61 132.9 136.2 136.2 0.000052 0.42 143.62 87.06 0.06
6.8465 10-yr 1600 132.9 139.98 140.06 0.000498 2.26 708.63 191.35 0.21
6.8465 100-yr 3320 132.9 142.87 142.98 0.000325 2.62 1266.88 195.57 0.18

6.7272 7Q10 15.1 131.4 135.91 135.91 0 0.05 331.44 148.98 0.01
6.7272 Summer Ave 61 131.4 136.19 136.19 0.000005 0.16 374.88 159.42 0.02
6.7272 10-yr 1600 131.4 139.88 139.9 0.000129 1.36 1175.62 247.29 0.11
6.7272 100-yr 3320 131.4 142.8 142.85 0.000109 1.71 2253.34 451.41 0.11

6.3866 7Q10 15.1 131 135.91 135.91 0 0.02 695.34 196.91 0
6.3866 Summer Ave 61 131 136.19 136.19 0.000001 0.08 751.27 204.79 0.01
6.3866 10-yr 1600 131 139.72 139.74 0.000064 1 1592.72 256.16 0.07
6.3866 100-yr 3320 131 142.65 142.67 0.00008 1.37 2642.5 472.71 0.08

6.3638 7Q10 15.1 131 135.91 131.15 135.91 0 0.04 352.45 221.4 0
6.3638 Summer Ave 61 131 136.19 131.38 136.19 0.000002 0.16 374.19 231.93 0.01
6.3638 10-yr 1600 131 139.61 133.75 139.7 0.000273 2.5 640.54 411.55 0.15
6.3638 100-yr 3320 131 142.36 135.22 142.59 0.000449 3.88 855.41 615.65 0.21

6.3637 Inl Struct

6.2507 7Q10 15.1 124.93 125.88 125.88 0.00044 0.59 25.72 39.15 0.13
6.2507 Summer Ave 61 124.93 126.7 126.71 0.000579 0.93 65.81 61.72 0.16
6.2507 10-yr 1600 124.93 130.96 131.24 0.002238 4.26 375.35 95.86 0.38
6.2507 100-yr 3320 124.93 133.21 133.68 0.002268 5.54 599.07 103.23 0.41

6.1271 7Q10 15.1 124.14 124.74 124.74 124.9 0.035937 3.16 4.78 15.83 1.01
6.1271 Summer Ave 61.1 124.14 125.2 125.2 125.47 0.029823 4.18 14.61 27.69 1.01
6.1271 10-yr 1598 124.14 130.79 130.8 0.000196 1.42 2449.86 1064.14 0.12
6.1271 100-yr 3323 124.14 133.25 133.27 0.000104 1.38 5129.29 1106.47 0.09

5.985 7Q10 15.1 122.6 124.02 122.95 124.03 0.000073 0.27 56.73 73.49 0.05
5.985 Summer Ave 61.1 122.6 125.01 123.28 125.01 0.000081 0.45 136.66 87.8 0.06
5.985 10-yr 1598 122.6 130.56 125.65 130.62 0.000285 1.99 804.03 414.38 0.15
5.985 100-yr 3323 122.6 132.99 127.05 133.12 0.00038 2.9 1144.69 423.09 0.18

5.9661 7Q10 15.1 122.6 124.02 122.95 124.02 0.000038 0.27 55.07 73.4 0.05
5.9661 Summer Ave 61.1 122.6 125 123.28 125 0.00005 0.51 120.21 87.73 0.07
5.9661 10-yr 1598 122.6 130.42 125.82 130.58 0.000306 3.2 499.51 413.89 0.21
5.9661 100-yr 3323 122.6 132.65 127.41 133.05 0.000534 5.07 655.65 421.88 0.29

5.9652 7Q10 15.1 122.6 124.02 122.95 124.02 0.000038 0.27 55.97 73.4 0.05
5.9652 Summer Ave 61.1 122.6 125 123.28 125 0.000048 0.5 126.01 87.73 0.07
5.9652 10-yr 1598 122.6 130.43 125.79 130.58 0.000291 3.12 532.72 413.91 0.21
5.9652 100-yr 3323 122.6 132.66 127.33 133.04 0.000507 4.94 700.56 421.92 0.28

5.9623 Bridge

5.9595 7Q10 15.1 122.8 124.01 123.26 124.02 0.000314 0.74 20.34 26.01 0.15
5.9595 Summer Ave 61.1 122.8 124.97 123.73 124.99 0.000402 1.2 50.98 38.15 0.18
5.9595 10-yr 1598 122.8 130.27 127.1 130.53 0.00071 4.07 400.82 78.93 0.3
5.9595 100-yr 3323 122.8 132.38 128.78 132.95 0.001049 6.12 558.51 98.21 0.39

5.9585 7Q10 15.1 122.8 124 123.26 124.01 0.000564 0.74 20.28 25.98 0.15
5.9585 Summer Ave 61.1 122.8 124.97 123.73 124.99 0.000719 1.2 50.87 38.09 0.18
5.9585 10-yr 1598 122.8 130.26 127.11 130.52 0.001282 4.1 390.05 78.84 0.31
5.9585 100-yr 3323 122.8 132.34 128.77 132.94 0.001925 6.2 535.7 97.14 0.4

5.9491 7Q10 15.1 122.8 123.97 123.98 0.000631 0.77 19.49 25.62 0.16
5.9491 Summer Ave 61.1 122.8 124.93 124.95 0.000769 1.24 49.42 37.28 0.19
5.9491 10-yr 1598 122.8 130.2 130.46 0.001321 4.12 395.98 78.26 0.31
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Table F-1
HEC-RAS Output

Base Conditions (Initial)
River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)
5.9491 100-yr 3323 122.8 132.26 132.84 0.001928 6.16 575.76 95.44 0.39

5.807 7Q10 15.1 121.8 122.86 122.91 0.005956 1.86 8.11 15.34 0.45
5.807 Summer Ave 61.1 121.8 123.59 123.69 0.005935 2.64 23.17 25.93 0.49
5.807 10-yr 1598 121.8 128.91 129.2 0.002193 4.36 404.62 185.69 0.38
5.807 100-yr 3323 121.8 131.4 131.65 0.001232 4.51 1257 460.46 0.31

5.6896 7Q10 15.1 120.8 121.9 121.91 0.000722 0.67 22.65 41.01 0.16
5.6896 Summer Ave 61.1 120.8 122.64 122.66 0.000747 0.97 62.75 66 0.18
5.6896 10-yr 1598 120.8 128.56 128.64 0.000413 2.29 698.85 123.98 0.17
5.6896 100-yr 3323 120.8 130.93 131.06 0.000754 2.97 1356.59 514.32 0.23

5.3581 7Q10 15.1 120.5 121.18 121.19 0.000273 0.37 40.75 86.82 0.1
5.3581 Summer Ave 61.1 120.5 121.66 121.67 0.000442 0.72 85.25 96.93 0.13
5.3581 10-yr 1598 120.5 128.15 128.19 0.000171 1.63 1255.13 471.5 0.12
5.3581 100-yr 3323 120.5 130.38 130.44 0.000198 2.16 2331.08 492.47 0.13

5.1498 7Q10 15.1 119.8 120.07 120.07 120.15 0.044259 2.27 6.65 42.53 1.01
5.1498 Summer Ave 61.1 119.8 120.79 120.81 0.001744 1.16 52.53 80.83 0.25
5.1498 10-yr 1598 119.8 127.99 128.02 0.000139 1.64 1385.29 313.55 0.11
5.1498 100-yr 3323 119.8 130.15 130.22 0.000211 2.4 2081.58 332.89 0.14

4.6858 7Q10 15.1 117.9 120.06 120.06 0.000004 0.1 146.86 85.96 0.01
4.6858 Summer Ave 61.1 117.9 120.6 120.6 0.000026 0.31 194.35 90.33 0.04
4.6858 10-yr 1598 117.9 127.78 127.79 0.000064 1.05 1771.69 425.22 0.07
4.6858 100-yr 3323 117.9 129.83 129.86 0.0001 1.57 2644.92 426.84 0.09

4.5627 7Q10 15.1 119.7 119.97 119.97 120.05 0.056077 2.2 7.24 57.53 1.1
4.5627 Summer Ave 61.1 119.7 120.53 120.54 0.001904 0.98 77.43 234.33 0.25
4.5627 10-yr 1598 119.7 127.75 127.76 0.000026 0.68 3444.1 506.74 0.05
4.5627 100-yr 3323 119.7 129.79 129.8 0.000048 1.1 4492.78 524.88 0.06

4.557 7Q10 15.1 119 119.88 119.2 119.88 0.000028 0.16 97.05 152.48 0.03
4.557 Summer Ave 61.1 119 120.53 119.34 120.54 0.000053 0.32 192.36 173.04 0.05
4.557 10-yr 1598 119 127.74 120.78 127.76 0.000051 1.06 1511.93 482.5 0.07
4.557 100-yr 3323 119 129.75 121.76 129.8 0.000104 1.75 1893.53 501.65 0.1

4.5534 7Q10 15.1 118.9 119.84 119.87 0.002352 1.41 10.69 22.73 0.36
4.5534 Summer Ave 61.1 118.9 120.45 120.53 0.002346 2.22 27.53 29 0.4
4.5534 10-yr 1598 118.9 127.67 127.75 0.000173 2.07 721.74 161 0.13
4.5534 100-yr 3323 118.9 129.62 129.78 0.000226 2.65 1034.53 161 0.15

4.5513 7Q10 18.1 118.9 119.76 119.57 119.82 0.005511 2.03 8.9 20.74 0.55
4.5513 Summer Ave 73.3 118.9 120.48 120.12 120.49 0.000309 0.83 91.08 161 0.15
4.5513 10-yr 1980 118.9 127.69 121.59 127.73 0.000038 1.04 1252.42 161 0.06
4.5513 100-yr 3988 118.9 129.64 122.61 129.75 0.000074 1.62 1566.86 161 0.09

4.5501 Inl Struct

4.5489 7Q10 18.1 118.9 119.57 119.57 119.74 0.020542 3.33 5.43 16.2 1.01
4.5489 Summer Ave 73.3 118.9 120.12 120.12 120.21 0.006499 2.83 33.59 161 0.63
4.5489 10-yr 1980 118.9 124.49 124.61 0.000212 1.88 737.94 161 0.15
4.5489 100-yr 3988 118.9 127.62 127.79 0.000157 2.11 1241.38 161 0.13

4.5362 7Q10 18.1 118.5 119.1 119.12 0.002965 1.21 14.98 49.97 0.39
4.5362 Summer Ave 73.3 118.5 119.53 119.57 0.002695 1.65 44.34 85.96 0.41
4.5362 10-yr 1980 118.5 124.45 124.59 0.000408 3 699.22 147.24 0.23
4.5362 100-yr 3988 118.5 127.55 127.77 0.000338 3.73 1180.8 162.77 0.23

4.522 7Q10 18.1 118.1 118.67 118.74 0.010173 2.15 8.41 29.76 0.71
4.522 Summer Ave 73.3 118.1 119.3 119.36 0.002999 1.93 37.98 63.23 0.44
4.522 10-yr 1980 118.1 124.34 124.54 0.000601 3.68 575.48 121.68 0.28
4.522 100-yr 3988 118.1 127.4 127.72 0.000514 4.62 972.26 137.01 0.28

4.5097 7Q10 18.1 117.7 118.56 118.57 0.000989 0.86 21.02 51.04 0.24
4.5097 Summer Ave 73.3 117.7 119.25 119.27 0.000637 1.24 59.2 59.73 0.22
4.5097 10-yr 1980 117.7 123.99 124.46 0.00141 5.48 362.75 67.26 0.41
4.5097 100-yr 3988 117.7 126.8 127.62 0.001465 7.31 593.93 123.01 0.44

4.4888 7Q10 18.1 117 118.52 118.53 0.00019 0.57 31.85 41.85 0.11
4.4888 Summer Ave 73.3 117 119.2 119.22 0.0004 1.11 66.06 57.94 0.18
4.4888 10-yr 1980 117 123.85 124.31 0.001246 5.67 441.47 93.85 0.41
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Table F-1
HEC-RAS Output

Base Conditions (Initial)
River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)
4.4888 100-yr 3988 117 126.69 127.46 0.001265 7.43 711.64 96.69 0.44

4.4756 7Q10 18.1 117.7 118.51 118.07 118.51 0.00028 0.53 33.83 64.7 0.13
4.4756 Summer Ave 73.3 117.7 119.18 118.33 119.19 0.000303 0.95 77.1 64.7 0.15
4.4756 10-yr 1980 117.7 123.78 121.06 124.21 0.001264 5.28 375.19 82.39 0.39
4.4756 100-yr 3988 117.7 126.56 122.89 127.36 0.001392 7.19 554.72 103.93 0.43

4.4746 7Q10 18.1 117.7 118.51 118.07 118.51 0.000283 0.54 33.74 64.7 0.13
4.4746 Summer Ave 73.3 117.7 119.17 118.33 119.19 0.000305 0.95 77 64.7 0.15
4.4746 10-yr 1980 117.7 123.78 121.06 124.2 0.001247 5.24 392.8 82.37 0.38
4.4746 100-yr 3988 117.7 126.58 122.92 127.32 0.001308 6.98 621.33 104.13 0.42

4.472 Bridge

4.4693 7Q10 18.1 117.7 118.5 118.07 118.5 0.000299 0.55 33.2 64.7 0.13
4.4693 Summer Ave 73.3 117.7 119.16 118.33 119.18 0.000312 0.96 76.42 64.7 0.16
4.4693 10-yr 1980 117.7 123.74 121.06 124.17 0.001279 5.28 389.44 82.04 0.39
4.4693 100-yr 3988 117.7 126.54 122.92 127.28 0.001333 7.02 617.51 103.77 0.42

4.4684 7Q10 18.1 117.7 118.49 118.07 118.5 0.002168 0.55 32.99 64.7 0.14
4.4684 Summer Ave 73.3 117.7 119.16 118.33 119.18 0.002243 0.96 76.2 64.7 0.16
4.4684 10-yr 1980 117.7 123.71 121.06 124.15 0.009398 5.35 370.19 81.79 0.39
4.4684 100-yr 3988 117.7 126.41 122.89 127.24 0.010473 7.31 545.46 102.82 0.44

4.4589 7Q10 18.1 117.3 118.02 118.02 118.2 0.03286 3.4 5.32 20.99 1
4.4589 Summer Ave 73.3 117.3 118.57 118.57 118.88 0.027166 4.5 16.3 38.55 1
4.4589 10-yr 1980 117.3 123.13 122.17 123.77 0.005677 6.41 309.1 170.38 0.71
4.4589 100-yr 3988 117.3 126.56 123.99 126.9 0.002074 4.65 856.78 262.12 0.36

4.4494 7Q10 18.1 115.8 117.39 116.4 117.4 0.000108 0.49 36.73 57.62 0.09
4.4494 Summer Ave 73.3 115.8 118.1 116.82 118.12 0.000298 1.08 67.74 65.64 0.16
4.4494 10-yr 1980 115.8 123.17 120.42 123.58 0.00132 5.2 381.02 122.29 0.45
4.4494 100-yr 3988 115.8 126.52 122.76 126.82 0.000947 4.36 913.8 231.77 0.33

4.4153 7Q10 18.1 116.5 117.15 117.15 117.31 0.033384 3.21 5.65 23.86 0.99
4.4153 Summer Ave 73.3 116.5 117.63 117.63 117.92 0.028585 4.29 17.09 41.51 1
4.4153 10-yr 1980 116.5 123.12 121.18 123.27 0.001292 3.92 1011.99 393.5 0.31
4.4153 100-yr 3988 116.5 126.55 122.14 126.64 0.000481 3.37 2657.49 575.65 0.2

4.1085 7Q10 18.1 112.8 114.47 114.47 0.000365 0.5 36.1 60.58 0.11
4.1085 Summer Ave 73.3 112.8 115.45 115.46 0.00024 0.73 99.86 68.95 0.11
4.1085 10-yr 1980 112.8 122.64 122.68 0.000166 1.86 2027.37 509.64 0.11
4.1085 100-yr 3988 112.8 126.28 126.31 0.000113 1.96 3952.46 540.06 0.1

3.814 7Q10 18.1 112.7 113.92 113.92 0.000344 0.59 30.43 37.74 0.12
3.814 Summer Ave 73.3 112.7 114.98 114.99 0.000385 0.91 80.52 57.32 0.14
3.814 10-yr 1980 112.7 122.32 122.37 0.000234 2.18 1678.8 444.24 0.14
3.814 100-yr 3988 112.7 126.06 126.11 0.000148 2.25 3361.93 454.31 0.12

3.492 7Q10 18.1 112 113.67 112.36 113.68 0.000079 0.39 46.84 36.6 0.06
3.492 Summer Ave 73.3 112 114.35 112.75 114.36 0.000354 1 73.42 42.39 0.13
3.492 10-yr 1980 112 121.57 116.71 121.63 0.001092 2.04 971.25 459.56 0.17
3.492 100-yr 3988 112 125.59 119.03 125.66 0.000579 2.16 1842.03 505.91 0.13

3.4722 7Q10 18.1 112.1 113.66 112.71 113.67 0.000106 0.52 34.95 33.85 0.09
3.4722 Summer Ave 73.3 112.1 114.3 113.09 114.32 0.000382 1.26 58.02 38.37 0.18
3.4722 10-yr 1980 112.1 121.08 117.1 121.44 0.000833 4.81 411.23 65.13 0.33
3.4722 100-yr 3988 112.1 124.96 119.39 125.47 0.000661 5.85 917.99 256.92 0.32

3.4701 Bridge

3.468 7Q10 18.1 112.9 113.64 113.36 113.66 0.001749 1.28 14.16 29.09 0.32
3.468 Summer Ave 73.3 112.9 114.21 113.74 114.29 0.002334 2.24 32.68 35.77 0.41
3.468 10-yr 1980 112.9 120.71 117.61 121.26 0.001245 5.97 331.74 62.33 0.41
3.468 100-yr 3988 112.9 124.17 119.95 125 0.001109 7.49 701.01 193.82 0.42

3.4188 7Q10 18.1 112 112.75 112.8 0.008616 1.79 10.13 26.95 0.51
3.4188 Summer Ave 73.3 112 113.64 113.67 0.002239 1.53 47.94 58.62 0.3
3.4188 10-yr 1980 112 120.89 120.92 0.000131 1.21 1727.89 410.13 0.1
3.4188 100-yr 3988 112 124.52 124.55 0.000076 1.34 3339.83 474.12 0.08

3.2795 7Q10 18.1 110.6 112.74 111.1 112.74 0.000016 0.15 116.99 109.18 0.03
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Table F-1
HEC-RAS Output

Base Conditions (Initial)
River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)
3.2795 Summer Ave 73.3 110.6 113.55 111.47 113.56 0.000047 0.33 222.33 150.5 0.05
3.2795 10-yr 1980 110.6 120.85 113.87 120.86 0.000045 0.94 2114.93 431.36 0.06
3.2795 100-yr 3988 110.6 124.48 114.92 124.5 0.000048 1.26 3167.96 459.79 0.07

3.2313 7Q10 18.1 110.2 112.74 110.65 112.74 0.000014 0.17 105.52 74.38 0.03
3.2313 Summer Ave 73.3 110.2 113.54 111.01 113.54 0.000053 0.44 168.48 81.22 0.05
3.2313 10-yr 1980 110.2 120.73 114.12 120.83 0.000313 2.58 768.02 83.5 0.15
3.2313 100-yr 3988 110.2 124.24 115.66 124.46 0.000474 3.76 1061.25 83.5 0.19

3.2303 7Q10 18.1 110.2 112.74 110.65 112.74 0.000008 0.17 105.52 74.37 0.03
3.2303 Summer Ave 73.3 110.2 113.54 111 113.54 0.00003 0.44 168.47 81.21 0.05
3.2303 10-yr 1980 110.2 120.72 114.12 120.83 0.000176 2.58 767.92 83.5 0.15
3.2303 100-yr 3988 110.2 124.24 115.64 124.45 0.000267 3.76 1061.1 83.5 0.19

3.2284 Bridge

3.2265 7Q10 18.1 110.3 112.74 112.74 0.000011 0.19 93.02 69.83 0.03
3.2265 Summer Ave 73.3 110.3 113.54 113.54 0.000039 0.48 151.2 75.7 0.06
3.2265 10-yr 1980 110.3 120.71 120.82 0.000192 2.65 746.1 83.5 0.16
3.2265 100-yr 3988 110.3 124.22 124.45 0.000283 3.84 1038.77 83.5 0.19

3.2256 7Q10 18.1 110.3 112.74 110.92 112.74 0.000019 0.19 93.01 69.83 0.03
3.2256 Summer Ave 73.3 110.3 113.54 111.35 113.54 0.000069 0.48 151.19 75.7 0.06
3.2256 10-yr 1980 110.3 120.71 114.35 120.82 0.000341 2.65 745.99 83.5 0.16
3.2256 100-yr 3988 110.3 124.22 115.91 124.44 0.000503 3.84 1038.61 83.5 0.19

3.1848 7Q10 18.1 110.3 112.73 110.92 112.73 0.000024 0.2 88.37 72.6 0.03
3.1848 Summer Ave 73.3 110.3 113.52 111.38 113.53 0.000087 0.47 154.79 96.09 0.07
3.1848 10-yr 1980 110.3 120.73 114.36 120.76 0.000109 1.46 1358.91 318.45 0.09
3.1848 100-yr 3988 110.3 124.29 115.66 124.35 0.000118 1.98 2017.65 335.36 0.11

3.1176 7Q10 18.1 110.3 112.72 111.13 112.72 0.000108 0.43 41.7 34.52 0.07
3.1176 Summer Ave 73.3 110.3 113.45 111.76 113.46 0.00043 1.04 70.8 44.98 0.15
3.1176 10-yr 1980 110.3 120.56 115.74 120.68 0.000487 2.81 704.73 174.74 0.2
3.1176 100-yr 3988 110.3 124.05 117.5 124.26 0.000463 3.66 1089.09 271.76 0.21

3.0996 7Q10 18.1 110.2 112.71 110.89 112.72 0.000016 0.26 68.49 44.9 0.04
3.0996 Summer Ave 73.3 110.2 113.44 111.42 113.45 0.000082 0.71 103.24 50.94 0.09
3.0996 10-yr 1980 110.2 120.38 115.01 120.63 0.000369 3.99 496.55 79.8 0.24
3.0996 100-yr 3988 110.2 123.65 117.01 124.18 0.000517 5.84 683.01 103.18 0.3

3.0987 7Q10 18.1 110.2 112.71 110.89 112.72 0.000016 0.26 68.49 44.9 0.04
3.0987 Summer Ave 73.3 110.2 113.44 111.42 113.45 0.000082 0.71 103.22 50.94 0.09
3.0987 10-yr 1980 110.2 120.38 115.01 120.62 0.000369 3.99 496.43 79.79 0.24
3.0987 100-yr 3988 110.2 123.68 117 124.14 0.000468 5.57 871.29 103.35 0.28

3.0962 Bridge

3.0938 7Q10 18.1 110.4 112.71 110.99 112.71 0.000021 0.3 60.53 40.2 0.04
3.0938 Summer Ave 73.3 110.4 113.43 111.44 113.44 0.000106 0.8 91.62 46.1 0.1
3.0938 10-yr 1980 110.4 120.27 115.31 120.54 0.000434 4.19 472.95 99.32 0.26
3.0938 100-yr 3988 110.4 123.06 117.31 123.57 0.000585 5.9 862.09 109.02 0.31

3.0928 7Q10 18.1 110.4 112.71 110.99 112.71 0.000038 0.3 60.52 40.2 0.04
3.0928 Summer Ave 73.3 110.4 113.43 111.44 113.44 0.000189 0.8 91.59 46.09 0.1
3.0928 10-yr 1980 110.4 120.26 115.31 120.53 0.000773 4.19 472.77 99.31 0.26
3.0928 100-yr 3988 110.4 122.89 117.31 123.53 0.001254 6.41 622.38 108.16 0.34

3.0436 7Q10 18.1 110.5 112.67 112.69 0.000743 1.04 17.34 15.99 0.18
3.0436 Summer Ave 73.3 110.5 113.18 113.3 0.003943 2.77 26.48 19.75 0.42
3.0436 10-yr 1980 110.5 119.46 120.1 0.004356 6.5 351.86 142.73 0.54
3.0436 100-yr 3988 110.5 122.78 123.08 0.001389 5.19 1382.7 351.72 0.33

3.0294 7Q10 18.1 107.5 112.68 112.68 0.000002 0.1 183.79 57.5 0.01
3.0294 Summer Ave 73.3 107.5 113.26 113.26 0.000016 0.34 218.75 63.49 0.03
3.0294 10-yr 1980 107.5 119.84 119.89 0.00016 1.95 1773.69 472.94 0.12
3.0294 100-yr 3988 107.5 122.94 122.98 0.000123 2.09 4264.69 856.15 0.11

3.0095 7Q10 18.1 108.4 112.68 108.75 112.68 0.000002 0.14 133.13 46.64 0.01
3.0095 Summer Ave 73.3 108.4 113.26 109.24 113.26 0.000019 0.46 160.73 49.43 0.04
3.0095 10-yr 1980 108.4 119.61 113.73 119.84 0.000418 3.83 516.76 56.9 0.22
3.0095 100-yr 3988 108.4 122.36 115.88 122.9 0.000778 5.93 672.87 56.9 0.3
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Table F-1
HEC-RAS Output

Base Conditions (Initial)
River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)

3.0085 7Q10 18.1 108.4 112.68 108.75 112.68 0.000002 0.14 133.13 46.64 0.01
3.0085 Summer Ave 73.3 108.4 113.26 109.24 113.26 0.000019 0.46 160.73 49.42 0.04
3.0085 10-yr 1980 108.4 119.61 113.71 119.84 0.000419 3.83 516.64 56.9 0.22
3.0085 100-yr 3988 108.4 122.35 115.86 122.9 0.000779 5.93 672.63 56.9 0.3

3.0063 Bridge

3.004 7Q10 18.1 111.9 112.62 112.45 112.67 0.00477 1.77 10.21 27.31 0.51
3.004 Summer Ave 73.3 111.9 113.14 112.85 113.23 0.005417 2.46 29.74 53.4 0.58
3.004 10-yr 1980 111.9 119.35 119.77 0.001111 5.17 383.1 56.9 0.35
3.004 100-yr 3988 111.9 121.88 122.77 0.001713 7.57 526.81 56.9 0.44

3.003 7Q10 18.1 111.9 112.45 112.45 112.59 0.035224 2.96 6.12 22.13 0.99
3.003 Summer Ave 73.3 111.9 112.86 112.86 113.13 0.029354 4.11 17.83 34.29 1
3.003 10-yr 1980 111.9 119.35 115.97 119.76 0.001983 5.17 382.66 56.9 0.35
3.003 100-yr 3988 111.9 121.87 117.96 122.76 0.003057 7.58 526.13 56.9 0.44

2.9273 7Q10 18.1 108.7 110.55 110.56 0.000468 0.76 23.89 25.84 0.14
2.9273 Summer Ave 73.3 108.7 111.81 111.83 0.000479 1.08 67.64 43.48 0.15
2.9273 10-yr 1980 108.7 119.29 119.37 0.000374 2.34 1185.57 464.08 0.17
2.9273 100-yr 3988 108.7 122.19 122.27 0.000257 2.53 2587.49 493.66 0.15

2.8061 7Q10 18.1 106.7 110.53 110.53 0.000013 0.19 92.85 51.72 0.03
2.8061 Summer Ave 73.3 106.7 111.75 111.75 0.000049 0.42 174.36 83.9 0.05
2.8061 10-yr 1980 106.7 119.23 119.25 0.000089 1.39 2240.57 548.97 0.09
2.8061 100-yr 3988 106.7 122.13 122.16 0.000092 1.73 3878.49 575.66 0.09

2.6214 7Q10 18.9 109.8 110.48 110.49 0.001249 0.81 23.43 48.62 0.2
2.6214 Summer Ave 76.4 109.8 111.64 111.65 0.000316 0.8 95.21 70.93 0.12
2.6214 10-yr 1975 109.8 119.14 119.16 0.000098 1.52 2541.36 567.67 0.09
2.6214 100-yr 4160 109.8 122.04 122.07 0.000105 1.92 4546.32 878.71 0.1

2.397 7Q10 18.9 107.7 110.43 108.32 110.43 0.000013 0.16 114.89 84.09 0.02
2.397 Summer Ave 76.4 107.7 111.56 108.79 111.56 0.000034 0.33 228.67 124.32 0.04
2.397 10-yr 1975 107.7 119.05 111.7 119.06 0.000067 1 1972.61 1049.25 0.07
2.397 100-yr 4160 107.7 121.93 113.08 121.96 0.000081 1.43 2909.11 1167.41 0.08

2.379 7Q10 18.9 107.3 110.43 107.96 110.43 0.000005 0.18 105.3 51.53 0.02
2.379 Summer Ave 76.4 107.3 111.55 108.43 111.55 0.000022 0.46 167.58 59.77 0.05
2.379 10-yr 1975 107.3 118.91 112.03 119.04 0.000174 2.93 673.76 92.8 0.17
2.379 100-yr 4160 107.3 121.55 114.05 121.91 0.000346 4.85 857.77 109.65 0.24

2.378 7Q10 18.9 107.3 110.43 107.96 110.43 0.000005 0.18 105.3 51.53 0.02
2.378 Summer Ave 76.4 107.3 111.55 108.43 111.55 0.000022 0.46 167.57 59.77 0.05
2.378 10-yr 1975 107.3 118.91 112.03 119.04 0.000171 2.92 707.11 92.8 0.16
2.378 100-yr 4160 107.3 121.55 114.06 121.91 0.000337 4.81 907.86 109.67 0.24

2.3732 Bridge

2.3684 7Q10 18.9 106.4 110.43 107.26 110.43 0.000002 0.14 139.55 59.29 0.02
2.3684 Summer Ave 76.4 106.4 111.55 107.91 111.55 0.000012 0.36 209.87 66.41 0.04
2.3684 10-yr 1975 106.4 118.89 111.39 118.99 0.000132 2.61 765.21 100.82 0.14
2.3684 100-yr 4160 106.4 121.43 113.41 121.73 0.000276 4.38 960.55 112.45 0.22

2.3674 7Q10 18.9 106.4 110.43 107.26 110.43 0.000002 0.14 139.55 59.29 0.02
2.3674 Summer Ave 76.4 106.4 111.55 107.91 111.55 0.000012 0.36 209.87 66.41 0.04
2.3674 10-yr 1975 106.4 118.89 111.39 118.99 0.000133 2.62 754.27 100.81 0.15
2.3674 100-yr 4160 106.4 121.42 113.4 121.73 0.000279 4.4 944.57 112.41 0.22

2.2917 7Q10 18.9 108.4 110.42 109.24 110.43 0.000303 0.65 29.19 36.78 0.11
2.2917 Summer Ave 76.4 108.4 111.52 109.88 111.54 0.000492 1.1 69.44 58.53 0.16
2.2917 10-yr 1975 108.4 118.77 113.82 118.9 0.000541 2.87 689.21 323.07 0.2
2.2917 100-yr 4160 108.4 121.25 115.76 121.54 0.000871 4.28 972.18 351.29 0.26

2.0331 7Q10 18.9 109 110.08 110.08 0.000214 0.45 42.01 55.66 0.09
2.0331 Summer Ave 76.4 109 111.09 111.1 0.000218 0.73 104.35 67.34 0.1
2.0331 10-yr 1975 109 118.58 118.6 0.000097 1.52 3290.5 1185.25 0.09
2.0331 100-yr 4160 109 121.19 121.21 0.000076 1.61 7217.8 1840.22 0.09

1.66 7Q10 18.9 108.2 109.46 109.46 0.000517 0.64 29.33 43.95 0.14
1.66 Summer Ave 76.4 108.2 110.58 110.59 0.000313 0.88 86.89 55.81 0.12
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Table F-1
HEC-RAS Output

Base Conditions (Initial)
River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)
1.66 10-yr 1975 108.2 118.17 118.28 0.000328 2.81 1134.63 314.12 0.17
1.66 100-yr 4160 108.2 120.74 120.91 0.000431 3.83 1976.34 352.52 0.2

1.215 7Q10 18.9 107.4 109.08 109.08 0.000077 0.34 56.38 53.83 0.06
1.215 Summer Ave 76.4 107.4 110.1 110.11 0.000141 0.66 116.33 63.47 0.09
1.215 10-yr 1975 107.4 117.55 117.61 0.000243 1.98 1541.94 651.72 0.14
1.215 100-yr 4160 107.4 120.26 120.3 0.00016 2.03 4700.32 1433.55 0.12

0.9479 7Q10 18.9 108.1 108.82 108.43 108.83 0.000819 0.63 30.2 66.67 0.16
0.9479 Summer Ave 76.4 108.1 109.85 108.7 109.86 0.00024 0.71 108.18 78.88 0.11
0.9479 10-yr 1975 108.1 117.15 111.18 117.23 0.000282 2.43 1004.66 217.02 0.15
0.9479 100-yr 4160 108.1 119.77 112.87 119.93 0.000425 3.52 1798.62 371.86 0.19

0.6591 7Q10 18.9 106.6 108.3 108.3 0.000193 0.45 42.16 51.5 0.09
0.6591 Summer Ave 76.4 106.6 109.58 109.58 0.000138 0.61 124.49 73.09 0.08
0.6591 10-yr 1975 106.6 116.87 116.91 0.000156 1.62 1706.65 403.9 0.11
0.6591 100-yr 4160 106.6 119.42 119.48 0.000195 2.25 3068.64 621.19 0.13

0.3409 7Q10 18.9 103.3 108.29 108.29 0.000001 0.08 240.93 81.75 0.01
0.3409 Summer Ave 76.4 103.3 109.55 109.55 0.000006 0.22 349.86 91.02 0.02
0.3409 10-yr 1975 103.3 116.66 116.7 0.000099 1.71 1565.34 546.28 0.09
0.3409 100-yr 4160 103.3 119.13 119.21 0.000146 2.4 3350.78 834.38 0.12

0 7Q10 18.9 105.2 108.29 105.99 108.29 0.000031 0.2 96.77 178.37 0.04
0 Summer Ave 76.4 105.2 109.53 106.59 109.53 0.000031 0.27 286.04 281.73 0.04
0 10-yr 1975 105.2 116.59 109.53 116.6 0.000031 0.54 3633.72 1763.21 0.05
0 100-yr 4160 105.2 119.08 110.54 119.09 0.000031 0.71 5858.76 2039.87 0.05
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Table F-2
HEC-RAS Output

Base Conditions (after 20 years)
River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)
32.314 7Q10 3.3 308 308.76 308.77 0.00087 0.76 4.33 11.4 0.22
32.314 Summer Ave 13.5 308 309.21 309.23 0.001213 1.23 10.97 18.02 0.28
32.314 10-yr 392 308 312.22 312.63 0.002773 5.12 76.55 25.55 0.52
32.314 100-yr 736 308 313.62 314.26 0.003102 6.42 114.64 29.04 0.57

32.295 7Q10 3.3 308 308.41 308.41 308.52 0.023108 2.61 1.27 6.16 1.01
32.295 Summer Ave 13.5 308 308.72 308.72 308.91 0.019208 3.46 3.9 10.82 1.01
32.295 10-yr 392 308 311.01 311.01 312.07 0.011117 8.25 47.54 22.53 1
32.295 100-yr 736 308 312.17 312.17 313.65 0.010243 9.77 75.32 25.43 1

32.1908 7Q10 3.3 301.4 301.83 301.74 301.87 0.007025 1.5 2.21 10.17 0.57
32.1908 Summer Ave 13.5 301.4 302.1 302.01 302.19 0.008172 2.34 5.78 15.27 0.67
32.1908 10-yr 392 301.4 304.25 304.25 305.33 0.011247 8.36 46.89 21.88 1.01
32.1908 100-yr 736 301.4 305.42 305.42 306.96 0.010395 9.98 73.78 24.09 1

32.0867 7Q10 3.3 294.8 294.96 294.96 295.01 0.027982 1.88 1.75 16.08 1.01
32.0867 Summer Ave 13.5 294.8 295.13 295.13 295.27 0.021752 3.04 4.44 16.31 1.03
32.0867 10-yr 392 294.8 297.4 297.4 298.57 0.011873 8.69 45.11 19.45 1.01
32.0867 100-yr 736 294.8 299.11 298.87 300.27 0.006166 8.86 114.87 74.54 0.78

32.0678 7Q10 3.3 293 293.37 293.14 293.38 0.000594 0.56 5.9 18.38 0.17
32.0678 Summer Ave 13.5 293 293.72 293.31 293.74 0.000904 1.1 12.32 18.89 0.24
32.0678 10-yr 392 293 297.2 295.42 297.54 0.001588 4.69 83.5 24.01 0.41
32.0678 100-yr 736 293 298.93 296.57 299.52 0.001695 6.16 119.5 102.1 0.45

32.0657 Culvert

32.0637 7Q10 3.3 293 293.37 293.14 293.38 0.000609 0.56 5.85 18.38 0.18
32.0637 Summer Ave 13.5 293 293.71 293.31 293.73 0.000946 1.11 12.15 18.88 0.24
32.0637 10-yr 392 293 296.95 295.42 297.34 0.001961 5 78.38 23.65 0.45
32.0637 100-yr 736 293 298.44 296.57 299.15 0.002278 6.73 109.36 34.12 0.52

32.0448 7Q10 3.3 293 293.18 293.14 293.21 0.011247 1.39 2.37 17.24 0.66
32.0448 Summer Ave 13.5 293 293.34 293.31 293.44 0.014159 2.55 5.29 18.34 0.84
32.0448 10-yr 392 293 295.42 295.42 296.52 0.011783 8.42 46.56 21.39 1.01
32.0448 100-yr 736 293 296.59 296.59 298.19 0.010969 10.12 72.72 23.12 1.01

31.9463 7Q10 3.3 284.3 284.48 284.48 284.55 0.027169 2.09 1.58 12.11 1.02
31.9463 Summer Ave 13.5 284.3 284.69 284.69 284.86 0.019445 3.27 4.13 12.39 1
31.9463 10-yr 392 284.3 287.97 287.97 288.67 0.005262 6.96 96.39 132.48 0.68
31.9463 100-yr 736 284.3 289.83 290.02 0.00137 4.8 445.63 244.17 0.38

31.9273 7Q10 3.3 283.3 284.1 283.53 284.1 0.000103 0.37 9.04 14.3 0.08
31.9273 Summer Ave 13.5 283.3 284.51 283.74 284.52 0.000351 0.88 15.27 15.9 0.16
31.9273 10-yr 392 283.3 287.16 286.17 287.78 0.003358 6.32 61.99 187.65 0.6
31.9273 100-yr 736 283.3 287.96 287.45 289.4 0.005899 9.63 76.4 234.95 0.82

31.9244 Bridge

31.9215 7Q10 3.3 283.3 284.09 283.53 284.09 0.000105 0.37 8.99 14.29 0.08
31.9215 Summer Ave 13.5 283.3 284.51 283.74 284.52 0.000351 0.88 15.27 15.9 0.16
31.9215 10-yr 392 283.3 287.15 286.17 287.77 0.003407 6.35 61.72 186.76 0.6
31.9215 100-yr 736 283.3 287.9 287.45 289.38 0.0062 9.78 75.27 231.23 0.84

31.9025 7Q10 3.3 283.7 284.04 284.06 0.003786 1.14 2.89 12.53 0.42
31.9025 Summer Ave 13.5 283.7 284.38 284.43 0.003259 1.83 7.36 13.84 0.44
31.9025 10-yr 392 283.7 287.06 287.29 0.002363 4.78 209.69 158.09 0.49
31.9025 100-yr 736 283.7 288.22 288.45 0.001828 5.24 431.57 226.31 0.46

31.8343 7Q10 3.3 282.6 282.95 282.97 0.002494 1.07 3.08 10.64 0.35
31.8343 Summer Ave 13.5 282.6 283.34 283.39 0.0026 1.82 7.41 11.64 0.4
31.8343 10-yr 392 282.6 285.97 286.29 0.003319 5.58 184.96 123.07 0.57
31.8343 100-yr 736 282.6 287.62 287.83 0.001584 5.17 395.15 132.74 0.42

31.8154 7Q10 3.3 282.2 282.8 282.54 282.81 0.001084 0.73 4.52 15.03 0.23
31.8154 Summer Ave 13.5 282.2 283.16 282.79 283.18 0.001525 1.18 11.44 23.91 0.3
31.8154 10-yr 392 282.2 285.08 284.67 285.76 0.00557 6.58 59.57 55.26 0.75
31.8154 100-yr 736 282.2 286.15 285.7 287.28 0.005724 8.54 86.23 72.4 0.81

31.8097 Bridge

31.804 7Q10 3.3 281.4 281.74 281.74 281.82 0.02361 2.32 1.42 8.44 0.99
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Table F-2
HEC-RAS Output

Base Conditions (after 20 years)
River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)
31.804 Summer Ave 13.5 281.4 281.99 281.99 282.14 0.020405 3.12 4.32 14.7 1.01
31.804 10-yr 392 281.4 284.1 283.87 284.89 0.007294 7.13 54.94 52.28 0.85
31.804 100-yr 736 281.4 285.58 284.9 286.57 0.004609 8 92.02 76.12 0.73

31.7434 7Q10 3.3 277 277.69 277.7 0.000319 0.57 5.76 10.45 0.14
31.7434 Summer Ave 13.5 277 278.05 278.08 0.001065 1.4 9.62 10.84 0.26
31.7434 10-yr 392 277 280.87 280.54 282.08 0.009825 8.82 44.46 13.89 0.87
31.7434 100-yr 736 277 282.4 282.4 284.22 0.010066 10.89 76.99 43.09 0.91

31.7245 7Q10 3.3 277.3 277.65 277.43 277.66 0.000513 0.52 6.33 28.61 0.16
31.7245 Summer Ave 13.5 277.3 277.96 277.58 277.98 0.000874 1.07 12.57 29.38 0.24
31.7245 10-yr 392 277.3 280.77 279.62 281.28 0.002551 5.7 68.78 36.26 0.54
31.7245 100-yr 736 277.3 282.24 280.8 283.12 0.002749 7.5 98.14 39.86 0.6

31.7244 Bridge

31.7055 7Q10 3.3 277.3 277.43 277.43 277.48 0.029485 1.8 1.84 23.05 1.02
31.7055 Summer Ave 13.5 277.3 277.58 277.58 277.7 0.021425 2.8 4.81 28.43 1.01
31.7055 10-yr 392 277.3 279.62 279.62 280.76 0.00994 8.57 45.74 33.44 1
31.7055 100-yr 736 277.3 280.8 280.8 282.55 0.008747 10.61 69.35 36.33 1

31.6866 7Q10 3.3 273.83 274.11 274.11 0.001085 0.52 6.39 28.33 0.19
31.6866 Summer Ave 13.5 273.83 274.46 274.48 0.00078 0.81 16.65 28.99 0.19
31.6866 10-yr 392 273.83 278.89 278.98 0.000518 2.4 163.05 37.22 0.2
31.6866 100-yr 736 273.83 280.19 280.38 0.000833 3.45 213.22 39.65 0.26

31.4972 7Q10 3.3 273.2 273.51 273.51 0.000387 0.43 7.73 26.23 0.14
31.4972 Summer Ave 13.5 273.2 273.85 273.86 0.000492 0.8 16.93 26.51 0.18
31.4972 10-yr 392 273.2 278.36 278.48 0.000479 2.71 150.65 92.41 0.22
31.4972 100-yr 736 273.2 279.52 279.67 0.000586 3.46 473.89 466.91 0.25

31.3835 7Q10 3.3 272.89 273.11 272.98 273.12 0.001341 0.64 5.15 24.18 0.24
31.3835 Summer Ave 13.5 272.89 273.47 273.49 0.000842 0.97 13.95 24.47 0.23
31.3835 10-yr 392 272.89 278.05 278.18 0.000523 2.85 175.51 150.23 0.23
31.3835 100-yr 736 272.89 279.14 279.3 0.000652 3.64 445.52 351.2 0.26

31.2699 7Q10 3.3 272.35 272.66 272.66 0.000471 0.48 6.83 22.18 0.15
31.2699 Summer Ave 13.5 272.35 272.94 272.95 0.000958 1.04 12.98 22.34 0.24
31.2699 10-yr 392 272.35 277.67 277.82 0.000661 3.1 157.23 413.45 0.24
31.2699 100-yr 736 272.35 278.86 278.95 0.000468 3.01 674.52 457.62 0.21

31.1335 7Q10 3.3 271.4 271.55 271.55 271.6 0.02715 1.92 1.71 14.87 1
31.1335 Summer Ave 13.5 271.4 272.07 272.1 0.00152 1.37 9.86 16 0.31
31.1335 10-yr 392 271.4 277.24 277.38 0.000567 3.03 220.03 276 0.24
31.1335 100-yr 736 271.4 278.63 278.69 0.000274 2.49 1120.99 991.7 0.18

30.9972 7Q10 3.3 270.1 270.9 270.91 0.000178 0.5 6.66 9.8 0.11
30.9972 Summer Ave 13.5 270.1 271.74 271.75 0.00023 0.85 15.96 12.37 0.13
30.9972 10-yr 392 270.1 276.82 276.96 0.000599 3.07 232.73 328.28 0.25
30.9972 100-yr 736 270.1 278.49 278.52 0.000186 2.1 1285.68 858.34 0.15

30.8609 7Q10 3.3 268.5 270.85 270.85 0.000039 0.32 10.44 8.88 0.05
30.8609 Summer Ave 13.5 268.5 271.61 271.62 0.000145 0.74 18.3 11.75 0.1
30.8609 10-yr 392 268.5 276.41 276.53 0.00058 2.98 258.99 307.11 0.25
30.8609 100-yr 736 268.5 278.37 278.4 0.000149 1.92 1396.08 850.18 0.13

30.6829 7Q10 3.3 269.9 270.76 270.76 0.000554 0.64 5.16 11.95 0.17
30.6829 Summer Ave 13.5 269.9 271.38 271.39 0.000482 0.93 14.47 17.05 0.18
30.6829 10-yr 392 269.9 275.76 275.91 0.00074 3.17 196.19 312.87 0.27
30.6829 100-yr 736 269.9 278.3 278.31 0.000063 1.27 2076.1 1010.17 0.09

30.5307 7Q10 3.3 269.5 270.44 269.91 270.45 0.000292 0.51 6.53 51.12 0.13
30.5307 Summer Ave 13.5 269.5 271.06 270.22 271.07 0.000337 0.82 16.55 99.79 0.15
30.5307 10-yr 392 269.5 275.78 272.56 275.78 0.000027 0.66 1592.69 639.75 0.05
30.5307 100-yr 736 269.5 278.28 273.83 278.28 0.000012 0.6 3703.61 1046.15 0.04

30.5178 Bridge

30.5049 7Q10 3.3 269.5 270.4 269.91 270.4 0.000379 0.56 5.94 47.48 0.14
30.5049 Summer Ave 13.5 269.5 271.01 270.22 271.02 0.0004 0.86 15.62 95.74 0.16
30.5049 10-yr 392 269.5 275.26 272.56 275.26 0.000044 0.79 1282.27 557.59 0.07
30.5049 100-yr 736 269.5 276.46 273.83 276.47 0.000051 1 2068.24 749.79 0.08
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Table F-2
HEC-RAS Output

Base Conditions (after 20 years)
River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)

30.3269 7Q10 3.3 269.1 270 270.01 0.000467 0.57 5.8 13.44 0.15
30.3269 Summer Ave 13.5 269.1 270.6 270.61 0.000463 0.87 15.45 18.64 0.17
30.3269 10-yr 392 269.1 275.03 275.13 0.000521 2.66 218.66 181.92 0.23
30.3269 100-yr 736 269.1 276.23 276.33 0.00048 3.01 628.47 527.16 0.23

30.1489 7Q10 3.3 268.7 269.57 269.58 0.000455 0.57 5.77 13.06 0.15
30.1489 Summer Ave 13.5 268.7 270.16 270.17 0.000467 0.86 15.68 19.49 0.17
30.1489 10-yr 392 268.7 274.56 274.65 0.000493 2.56 222.5 185.28 0.22
30.1489 100-yr 736 268.7 275.82 275.91 0.000405 2.77 701.18 583.68 0.21

29.9709 7Q10 3.3 268.3 269.12 269.12 0.00052 0.58 5.67 13.15 0.16
29.9709 Summer Ave 13.5 268.3 269.7 269.71 0.000526 0.87 15.52 19.87 0.17
29.9709 10-yr 392 268.3 274.08 274.17 0.000529 2.53 217.56 210.68 0.22
29.9709 100-yr 736 268.3 275.48 275.55 0.000347 2.49 771.33 562.99 0.19

29.7929 7Q10 3.3 267.8 268.62 268.63 0.000542 0.57 5.75 13.46 0.15
29.7929 Summer Ave 13.5 267.8 269.19 269.21 0.000543 0.85 15.85 20.49 0.17
29.7929 10-yr 392 267.8 273.6 273.69 0.000504 2.4 222.15 197.82 0.21
29.7929 100-yr 736 267.8 275.19 275.25 0.000292 2.27 807.13 530.01 0.17

29.6149 7Q10 3.3 267.3 268.09 268.1 0.000588 0.59 5.59 13.34 0.16
29.6149 Summer Ave 13.5 267.3 268.66 268.67 0.000595 0.87 15.48 20.74 0.18
29.6149 10-yr 392 267.3 273.14 273.22 0.000496 2.32 238.47 219.65 0.21
29.6149 100-yr 736 267.3 274.97 275.01 0.000222 2 1090.91 1021.34 0.15

29.5785 7Q10 3.3 267.23 267.97 267.59 267.97 0.00072 0.63 5.23 14.9 0.18
29.5785 Summer Ave 13.5 267.23 268.54 267.87 268.55 0.000643 0.89 15.22 33.95 0.18
29.5785 10-yr 392 267.23 273.01 269.97 273.12 0.000455 2.6 150.84 361.81 0.21
29.5785 100-yr 736 267.23 274.96 270.84 274.97 0.000071 1.3 1827.87 972.39 0.09

29.5765 Bridge

29.5745 7Q10 3.3 267.23 267.95 267.59 267.96 0.000808 0.66 5.01 14.46 0.19
29.5745 Summer Ave 13.5 267.23 268.53 267.87 268.54 0.000682 0.91 14.91 33.21 0.19
29.5745 10-yr 392 267.23 273 269.97 273.11 0.000458 2.6 150.52 361.05 0.21
29.5745 100-yr 736 267.23 274.74 270.84 274.74 0.00006 1.16 1639.79 679.49 0.08

29.5342 7Q10 3.3 266.96 267.83 267.34 267.84 0.000394 0.49 6.8 15.44 0.13
29.5342 Summer Ave 13.5 266.96 268.41 267.65 268.42 0.000448 0.73 18.54 25.24 0.15
29.5342 10-yr 392 266.96 272.96 269.6 273.01 0.000265 1.89 237.1 327.46 0.15
29.5342 100-yr 736 266.96 274.6 270.45 274.69 0.00032 2.54 335.93 765.34 0.18

29.53 Bridge

29.5257 7Q10 3.3 266.96 267.81 267.34 267.82 0.000456 0.51 6.45 15.13 0.14
29.5257 Summer Ave 13.5 266.96 268.39 267.65 268.4 0.00047 0.75 17.89 23.94 0.15
29.5257 10-yr 392 266.96 272.93 269.6 272.98 0.000271 1.9 235.58 325.2 0.16
29.5257 100-yr 736 266.96 274.57 270.45 274.66 0.000326 2.56 333.82 709.05 0.18

29.4369 7Q10 3.3 266.8 267.58 267.58 0.000538 0.55 5.98 14.19 0.15
29.4369 Summer Ave 13.5 266.8 268.15 268.16 0.000556 0.82 16.5 22.15 0.17
29.4369 10-yr 392 266.8 272.75 272.82 0.000409 2.15 210.25 106.17 0.18
29.4369 100-yr 736 266.8 274.41 274.49 0.000377 2.51 484.95 255.81 0.18

29.2589 7Q10 3.3 266.3 267.04 267.04 0.00061 0.56 5.9 14.41 0.15
29.2589 Summer Ave 13.5 266.3 267.6 267.61 0.000619 0.83 16.27 22.21 0.17
29.2589 10-yr 392 266.3 272.33 272.4 0.000492 2.2 184.44 78.61 0.19
29.2589 100-yr 736 266.3 274.07 274.14 0.000356 2.38 593.15 671.71 0.17

29.0809 7Q10 3.3 265.7 266.45 266.45 0.000648 0.57 5.78 14.33 0.16
29.0809 Summer Ave 13.5 265.7 267.02 267.04 0.0006 0.82 16.56 22.68 0.17
29.0809 10-yr 392 265.7 271.89 271.96 0.000451 2.1 207.63 131.01 0.19
29.0809 100-yr 736 265.7 273.84 273.88 0.000214 1.89 969.7 748.63 0.14

28.9029 7Q10 3.3 265.1 265.89 265.89 0.000561 0.53 6.24 14.93 0.14
28.9029 Summer Ave 13.5 265.1 266.43 266.44 0.000674 0.83 16.35 23 0.17
28.9029 10-yr 392 265.1 271.46 271.53 0.000459 2.05 209.04 130.29 0.18
28.9029 100-yr 736 265.1 273.69 273.71 0.000139 1.52 1230.26 753.51 0.11

28.7249 7Q10 3.3 264.5 265.17 265.18 0.001101 0.67 4.96 13.99 0.2
28.7249 Summer Ave 13.5 264.5 265.72 265.73 0.000853 0.92 14.68 20.98 0.19
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Table F-2
HEC-RAS Output

Base Conditions (after 20 years)
River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)
28.7249 10-yr 392 264.5 271.1 271.15 0.000351 1.83 277.65 183.71 0.16
28.7249 100-yr 736 264.5 273.61 273.62 0.000068 1.11 1703.25 772.67 0.08

28.5564 7Q10 3.3 263.86 264.65 264.2 264.65 0.000368 0.44 7.49 18.35 0.12
28.5564 Summer Ave 13.5 263.86 265.28 264.43 265.29 0.000328 0.64 20.95 32.71 0.12
28.5564 10-yr 392 263.86 270.7 266.43 270.81 0.000383 2.6 150.97 356.01 0.18
28.5564 100-yr 736 263.86 273.26 267.49 273.45 0.000433 3.47 212.3 741.37 0.21

28.5517 Bridge

28.5469 7Q10 3.3 263.86 264.63 264.2 264.63 0.000418 0.46 7.16 17.98 0.12
28.5469 Summer Ave 13.5 263.86 265.26 264.43 265.27 0.000351 0.66 20.53 32.58 0.13
28.5469 10-yr 392 263.86 270.68 266.43 270.79 0.000387 2.61 150.48 346.72 0.18
28.5469 100-yr 736 263.86 273.24 267.49 273.42 0.000437 3.48 211.75 739.18 0.21

28.3689 7Q10 3.3 263.3 264.55 264.55 0.000035 0.2 16.79 20.47 0.04
28.3689 Summer Ave 13.5 263.3 265.09 265.09 0.000118 0.48 28.4 22.46 0.07
28.3689 10-yr 392 263.3 270.27 270.34 0.00055 2.16 181.43 43.39 0.19
28.3689 100-yr 736 263.3 272.93 273 0.000346 2.14 540.96 500.51 0.16

28.1909 7Q10 3.3 262.5 264.54 264.54 0.000007 0.12 26.97 20.29 0.02
28.1909 Summer Ave 13.5 262.5 265.02 265.02 0.00005 0.36 37.63 23.62 0.05
28.1909 10-yr 392 262.5 269.85 269.9 0.000388 1.81 216.78 54.3 0.16
28.1909 100-yr 736 262.5 272.81 272.83 0.000099 1.3 1190.82 551.86 0.09

28.019 7Q10 3.3 259.8 264.54 260.08 264.54 0 0.02 156.8 40.7 0
28.019 Summer Ave 13.5 259.8 265.02 260.29 265.02 0.000001 0.08 175.12 41.06 0.01
28.019 10-yr 392 259.8 269.78 261.9 269.8 0.000045 1.1 356.16 372.48 0.06
28.019 100-yr 736 259.8 272.78 262.67 272.79 0.000019 0.85 1920.48 395.08 0.04

28.016 Culvert

28.013 7Q10 3.3 259.8 262.68 260.08 262.68 0 0.04 86.07 39.19 0
28.013 Summer Ave 13.5 259.8 263.26 260.29 263.26 0.000003 0.12 108.15 39.66 0.01
28.013 10-yr 392 259.8 268.59 261.9 268.61 0.000071 1.26 310.77 174.05 0.08
28.013 100-yr 736 259.8 271.04 262.67 271.09 0.000104 1.82 403.77 381.92 0.1

27.8613 7Q10 3.3 261.9 262.67 262.67 0.000567 0.49 6.78 16.49 0.13
27.8613 Summer Ave 13.5 261.9 263.24 263.24 0.000586 0.73 18.38 24.64 0.15
27.8613 10-yr 392 261.9 268.43 268.48 0.000444 1.85 216.42 104.19 0.16
27.8613 100-yr 736 261.9 270.94 270.97 0.000152 1.5 887.52 342.46 0.1

27.7096 7Q10 3.3 261.4 262.26 262.26 0.000456 0.45 7.41 17.48 0.12
27.7096 Summer Ave 13.5 261.4 262.85 262.86 0.000399 0.65 20.69 24.81 0.13
27.7096 10-yr 392 261.4 268.04 268.1 0.000504 2.03 192.95 46.64 0.18
27.7096 100-yr 736 261.4 270.75 270.81 0.000264 2.01 533.85 218.53 0.14

27.5579 7Q10 3.3 261.1 262.02 262.03 0.000206 0.33 9.86 19.66 0.08
27.5579 Summer Ave 13.5 261.1 262.56 262.57 0.000333 0.61 22 25.3 0.12
27.5579 10-yr 392 261.1 267.64 267.71 0.000474 2.06 201.48 90.67 0.17
27.5579 100-yr 736 261.1 270.58 270.62 0.000192 1.81 653.91 210.67 0.12

27.4062 7Q10 3.3 260.8 261.9 261.91 0.000115 0.28 11.59 19.01 0.06
27.4062 Summer Ave 13.5 260.8 262.23 262.24 0.000516 0.73 18.43 22.49 0.14
27.4062 10-yr 392 260.8 267.38 267.42 0.000269 1.67 344.46 142.47 0.13
27.4062 100-yr 736 260.8 270.49 270.51 0.000105 1.44 885.86 206.8 0.09

27.2546 7Q10 3.3 257.56 261.9 257.84 261.9 0 0.06 55.48 21.57 0.01
27.2546 Summer Ave 13.5 257.56 262.22 258.11 262.22 0.000005 0.23 59.94 23.23 0.02
27.2546 10-yr 392 257.56 266.95 260.84 267.1 0.000377 3.11 126.12 93.86 0.18
27.2546 100-yr 736 257.56 269.88 262.36 270.18 0.00052 4.4 167.09 156.34 0.22

27.2452 Culvert

27.2357 7Q10 3.3 257.56 261.9 257.84 261.9 0 0.06 55.43 21.56 0.01
27.2357 Summer Ave 13.5 257.56 262.19 258.11 262.19 0.000005 0.23 59.5 23.07 0.02
27.2357 10-yr 392 257.56 266.1 260.84 266.28 0.000524 3.43 114.25 84.27 0.21
27.2357 100-yr 736 257.56 268.85 262.36 269.21 0.000701 4.82 152.79 132.96 0.26

27.0934 7Q10 3.3 259.8 261.9 261.9 0.000003 0.08 39.49 28.43 0.01
27.0934 Summer Ave 13.5 259.8 262.18 262.18 0.000032 0.28 47.77 30.16 0.04
27.0934 10-yr 392 259.8 265.81 265.85 0.000354 1.86 287.87 117.53 0.15
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Table F-2
HEC-RAS Output

Base Conditions (after 20 years)
River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)
27.0934 100-yr 736 259.8 268.71 268.74 0.000151 1.69 703.4 168.52 0.11

26.9512 7Q10 3.3 260.4 261.9 261.9 0.00001 0.12 28.01 27.11 0.02
26.9512 Summer Ave 13.5 260.4 262.14 262.15 0.000086 0.39 34.99 29.12 0.06
26.9512 10-yr 392 260.4 265.46 265.52 0.000576 2.09 245.04 144.19 0.19
26.9512 100-yr 736 260.4 268.6 268.63 0.000149 1.6 763.73 216.8 0.11

26.809 7Q10 7.9 257.6 261.89 261.89 0.000001 0.06 139.74 50.68 0.01
26.809 Summer Ave 31.8 257.6 262.13 262.14 0.000008 0.21 152.21 52.96 0.02
26.809 10-yr 820 257.6 265.16 265.22 0.000335 2.16 542.53 172.91 0.16
26.809 100-yr 1732 257.6 268.42 268.48 0.000221 2.36 1200.48 230.07 0.14

26.7901 7Q10 7.9 261.74 261.87 261.84 261.89 0.016077 1.18 6.68 53.02 0.59
26.7901 Summer Ave 31.8 261.74 262.06 261.96 262.12 0.011279 1.86 17.13 53.06 0.58
26.7901 10-yr 820 261.74 264.54 263.69 265.01 0.005605 5.52 149.13 53.53 0.58
26.7901 100-yr 1732 261.74 267.89 264.95 268.32 0.001794 5.28 348.51 97.19 0.38

26.7899 Inl Struct

26.773 7Q10 7.9 250.37 250.96 250.58 250.97 0.001449 0.99 7.98 19.38 0.23
26.773 Summer Ave 31.8 250.37 251.57 250.93 251.63 0.002165 1.95 16.31 25.41 0.31
26.773 10-yr 820 250.37 258.31 255.2 259.2 0.002638 7.59 108.04 91.82 0.47
26.773 100-yr 1732 250.37 267.88 258.34 267.92 0.000087 2.34 1755.76 208.83 0.1

26.7669 Bridge

26.7608 7Q10 7.9 250.37 250.58 250.58 250.7 0.041301 2.71 2.92 15.71 1.03
26.7608 Summer Ave 31.8 250.37 250.93 250.93 251.2 0.028084 4.21 7.56 19.07 0.99
26.7608 10-yr 820 250.37 255.2 255.2 257.62 0.013781 12.47 65.79 61.23 1
26.7608 100-yr 1732 250.37 258.34 258.34 262.3 0.011634 15.98 108.41 92.09 1

26.7419 7Q10 7.9 248.37 248.9 248.91 0.001222 0.82 9.66 23.08 0.22
26.7419 Summer Ave 31.8 248.37 249.33 249.37 0.001949 1.62 19.66 23.2 0.31
26.7419 10-yr 820 248.37 254.23 254.79 0.003155 5.99 140.44 74.76 0.45
26.7419 100-yr 1732 248.37 257.41 257.96 0.002299 6.52 393.83 84.59 0.39

26.6661 7Q10 7.9 246.99 247.44 247.44 247.55 0.030139 2.71 2.91 13.02 1.01
26.6661 Summer Ave 31.8 246.99 247.96 248.05 0.006739 2.37 13.4 23.56 0.55
26.6661 10-yr 820 246.99 253.15 253.64 0.00256 5.59 146.67 27.14 0.42
26.6661 100-yr 1732 246.99 256 256.86 0.003112 7.53 261.59 66.85 0.47

26.5903 7Q10 7.9 245.62 246.76 246.77 0.000514 0.66 11.98 21 0.15
26.5903 Summer Ave 31.8 245.62 247.45 247.47 0.000586 1.08 29.43 26.59 0.18
26.5903 10-yr 820 245.62 252.4 252.76 0.001744 4.83 169.83 29.87 0.36
26.5903 100-yr 1732 245.62 254.92 255.68 0.002669 7.03 246.4 31 0.44

26.5146 7Q10 8.4 244.33 246.75 246.75 0.000016 0.21 40.43 29.22 0.03
26.5146 Summer Ave 34 244.33 247.4 247.4 0.000077 0.57 59.53 29.64 0.07
26.5146 10-yr 860 244.33 251.86 252.15 0.001274 4.34 198.04 32.46 0.31
26.5146 100-yr 1850 244.33 253.88 254.64 0.002547 6.98 265.01 33.74 0.44

26.4957 7Q10 8.4 245.1 246.74 245.66 246.74 0.000056 0.3 28.43 31.1 0.05
26.4957 Summer Ave 34 245.1 247.38 246.13 247.39 0.000166 0.69 48.96 33.19 0.1
26.4957 10-yr 860 245.1 251.78 248.69 252 0.001042 3.79 226.81 100.08 0.3
26.4957 100-yr 1850 245.1 253.8 250.47 254.32 0.001631 5.78 320.16 116.78 0.39

26.4923 Bridge

26.4889 7Q10 8.4 245.1 246.74 245.66 246.74 0.000056 0.3 28.43 31.1 0.05
26.4889 Summer Ave 34 245.1 247.38 246.13 247.39 0.000166 0.69 48.94 33.19 0.1
26.4889 10-yr 860 245.1 251.75 248.69 251.97 0.001063 3.82 225.38 99.83 0.3
26.4889 100-yr 1850 245.1 253.71 250.47 254.24 0.001702 5.86 315.82 115.97 0.4

26.4699 7Q10 8.4 245.21 246.74 246.74 0.000044 0.28 30.41 30.96 0.05
26.4699 Summer Ave 34 245.21 247.37 247.37 0.000149 0.67 50.56 33.27 0.1
26.4699 10-yr 860 245.21 251.67 251.85 0.000859 3.53 337.34 103.92 0.27
26.4699 100-yr 1850 245.21 253.66 254 0.001217 5.06 556.2 117.36 0.34

26.2805 7Q10 8.4 244.7 246.72 246.72 0.000008 0.15 56.65 30.38 0.02
26.2805 Summer Ave 34 244.7 247.28 247.29 0.000054 0.46 73.87 31.1 0.05
26.2805 10-yr 860 244.7 251.1 251.17 0.000512 2.62 600.78 203.12 0.19
26.2805 100-yr 1850 244.7 252.97 253.07 0.000635 3.49 1022.86 248.65 0.22
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Table F-2
HEC-RAS Output

Base Conditions (after 20 years)
River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)

26.173 7Q10 8.4 246.39 246.7 246.71 0.003486 0.77 10.85 51.69 0.3
26.173 Summer Ave 34 246.39 247.19 247.21 0.001027 0.93 36.69 53.02 0.2
26.173 10-yr 860 246.39 250.44 250.65 0.001896 3.69 262.46 121.08 0.34
26.173 100-yr 1850 246.39 252.13 252.45 0.002057 4.86 476.48 133.45 0.38

26.0656 7Q10 8.4 245.9 246.61 246.61 0.000052 0.18 45.92 80.8 0.04
26.0656 Summer Ave 34 245.9 247.03 247.04 0.000137 0.42 80.53 83.61 0.08
26.0656 10-yr 860 245.9 249.9 249.98 0.000734 2.35 423.26 151.95 0.22
26.0656 100-yr 1850 245.9 251.5 251.65 0.000912 3.3 676.51 163.57 0.26

25.9292 7Q10 8.4 246.13 246.48 246.49 0.004738 0.8 10.56 60.82 0.34
25.9292 Summer Ave 34 246.13 246.74 246.76 0.003515 1.04 32.7 100.77 0.32
25.9292 10-yr 860 246.13 249.08 249.19 0.001802 2.63 326.84 150.82 0.31
25.9292 100-yr 1850 246.13 250.68 250.83 0.001468 3.11 595.71 183.53 0.3

25.9103 7Q10 8.4 246.16 246.46 246.21 246.46 0.000063 0.13 64.52 219.27 0.04
25.9103 Summer Ave 34 246.16 246.71 246.25 246.71 0.000132 0.28 119.56 219.91 0.07
25.9103 10-yr 860 246.16 249.06 246.95 249.08 0.000326 1.35 639.12 225.89 0.14
25.9103 100-yr 1850 246.16 250.67 247.47 250.72 0.000343 1.85 1002.6 230.01 0.15

25.9084 Bridge

25.9065 7Q10 8.4 246.16 246.46 246.21 246.46 0.000064 0.13 64.02 219.27 0.04
25.9065 Summer Ave 34 246.16 246.71 246.25 246.71 0.000136 0.29 118.39 219.9 0.07
25.9065 10-yr 860 246.16 249.02 246.95 249.05 0.000338 1.36 631.92 225.81 0.14
25.9065 100-yr 1850 246.16 250.61 247.47 250.67 0.000357 1.87 990.5 229.87 0.16

25.8826 7Q10 8.4 246.1 246.41 246.33 246.43 0.01051 1.09 7.67 49.77 0.49
25.8826 Summer Ave 34 246.1 246.59 246.64 0.014714 1.76 19.3 78.94 0.63
25.8826 10-yr 860 246.1 248.76 248.92 0.003213 3.17 271.59 146.65 0.41
25.8826 100-yr 1850 246.1 250.34 250.54 0.001963 3.56 532.94 213.98 0.35

25.8637 7Q10 8.4 242.97 246.42 243.03 246.42 0 0.02 453.14 175.07 0
25.8637 Summer Ave 34 242.97 246.61 243.1 246.61 0.000001 0.07 478.74 177.52 0.01
25.8637 10-yr 860 242.97 248.8 244.07 248.82 0.000087 1.12 767.21 210.44 0.08
25.8637 100-yr 1850 242.97 250.37 244.8 250.43 0.000182 1.9 973.35 250.93 0.12

25.8619 Bridge

25.8601 7Q10 8.4 242.97 246.42 243.03 246.42 0 0.02 453.13 175.07 0
25.8601 Summer Ave 34 242.97 246.61 243.1 246.61 0.000001 0.07 478.64 177.51 0.01
25.8601 10-yr 860 242.97 248.8 244.07 248.82 0.000087 1.12 767.21 210.44 0.08
25.8601 100-yr 1850 242.97 250.37 244.8 250.43 0.000182 1.9 973.34 250.93 0.12

25.8525 7Q10 8.4 246.29 246.39 246.36 246.41 0.019021 1.12 7.83 76.89 0.62
25.8525 Summer Ave 34 246.29 246.55 246.48 246.6 0.014721 1.82 19.9 79.72 0.63
25.8525 10-yr 860 246.29 248.16 247.87 248.66 0.011814 5.94 172.18 109.27 0.77
25.8525 100-yr 1850 246.29 248.72 248.72 250.02 0.022238 9.63 236.26 126.68 1.1

25.8523 Inl Struct

25.8408 7Q10 8.4 233.38 235.16 235.16 0.000005 0.11 78.48 51.08 0.02
25.8408 Summer Ave 34 233.38 235.6 235.6 0.000034 0.34 100.75 51.68 0.04
25.8408 10-yr 860 233.38 239.94 240.05 0.000445 2.68 338.41 57.73 0.19
25.8408 100-yr 1850 233.38 243.19 243.41 0.000509 3.78 534.23 66.77 0.22

25.8237 7Q10 8.4 234.87 235.14 235.01 235.16 0.004761 1.03 8.13 31.65 0.36
25.8237 Summer Ave 34 234.87 235.54 235.22 235.58 0.003577 1.64 20.77 32.22 0.36
25.8237 10-yr 860 234.87 239.29 237.69 239.83 0.004545 5.88 146.36 34.59 0.5
25.8237 100-yr 1850 234.87 242.76 239.53 243.25 0.002218 6 455.45 119.27 0.38

25.8207 Bridge

25.8176 7Q10 8.4 234.87 235.14 235.01 235.15 0.004985 1.05 8.02 31.64 0.37
25.8176 Summer Ave 34 234.87 235.53 235.22 235.57 0.003743 1.66 20.48 32.21 0.37
25.8176 10-yr 860 234.87 239.11 237.69 239.7 0.005212 6.15 139.93 34.47 0.54
25.8176 100-yr 1850 234.87 241.28 239.53 242.27 0.005473 8.17 288.09 107.19 0.58

25.7987 7Q10 8.4 234.37 234.63 234.51 234.65 0.005275 1.07 7.88 31.63 0.38
25.7987 Summer Ave 34 234.37 234.82 234.71 234.91 0.013663 2.46 13.82 32.09 0.66
25.7987 10-yr 860 234.37 238.56 239.16 0.005379 6.21 138.51 34.5 0.55
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Table F-2
HEC-RAS Output

Base Conditions (after 20 years)
River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)
25.7987 100-yr 1850 234.37 240.34 239.03 241.57 0.007274 9 244.51 103.61 0.66

25.6506 7Q10 8.4 229.37 229.84 229.67 229.86 0.007213 1.12 7.52 25.33 0.36
25.6506 Summer Ave 34 229.37 230.43 230.47 0.003082 1.47 23.13 26.53 0.28
25.6506 10-yr 860 229.37 236.04 236.3 0.002494 4.29 299.88 181.35 0.31
25.6506 100-yr 1850 229.37 238.1 238.36 0.002269 4.97 801.93 306.11 0.31

25.5369 7Q10 8.4 227.97 228.61 228.24 228.61 0.000967 0.59 14.23 27.4 0.14
25.5369 Summer Ave 34 227.97 229.13 229.15 0.001629 1.19 28.6 27.77 0.21
25.5369 10-yr 860 227.97 234.42 234.72 0.002775 4.47 247.06 146.48 0.32
25.5369 100-yr 1850 227.97 236.57 236.89 0.002602 5.31 693.95 266.45 0.33

25.4233 7Q10 8.4 226.6 226.79 226.77 226.85 0.044223 1.85 4.55 28.1 0.81
25.4233 Summer Ave 34 226.6 227.27 226.99 227.33 0.007601 1.88 18.1 28.45 0.42
25.4233 10-yr 860 226.6 232.31 229.66 232.7 0.004069 5.03 176.56 91.95 0.38
25.4233 100-yr 1850 226.6 234.42 231.64 234.93 0.004141 6.33 524.26 237.74 0.41

25.2591 7Q10 8.4 221.16 221.63 221.33 221.64 0.002249 0.78 10.8 26.3 0.21
25.2591 Summer Ave 34 221.16 221.98 222.02 0.005005 1.62 21.04 31.12 0.35
25.2591 10-yr 860 221.16 223.94 223.94 225.11 0.029559 8.71 98.73 42.5 1.01
25.2591 100-yr 1850 221.16 225.51 225.51 227.43 0.026381 11.11 166.58 43.71 1

25.095 7Q10 8.4 215.75 215.86 215.86 215.92 0.079605 1.91 4.4 40.44 1.02
25.095 Summer Ave 34 215.75 216.23 216.28 0.009186 1.72 19.77 41.93 0.44
25.095 10-yr 860 215.75 221.31 221.46 0.001403 3.07 279.8 57.14 0.24
25.095 100-yr 1850 215.75 223.35 223.56 0.001479 3.97 881.31 543.59 0.27

24.9309 7Q10 8.4 214.48 215.01 215.01 0.000193 0.27 31.64 60.97 0.06
24.9309 Summer Ave 34 214.48 215.6 215.6 0.000262 0.5 67.48 62.04 0.09
24.9309 10-yr 860 214.48 220.76 220.81 0.000429 1.92 803.22 977.86 0.14
24.9309 100-yr 1850 214.48 223.28 223.28 0.000099 1.17 4766.34 1682.71 0.07

24.7506 7Q10 8.4 214.3 214.62 214.63 0.001303 0.53 15.75 49.16 0.17
24.7506 Summer Ave 34 214.3 215.21 215.22 0.000683 0.75 45.18 51.56 0.14
24.7506 10-yr 860 214.3 220.38 220.42 0.000393 1.91 1085.13 1199.59 0.14
24.7506 100-yr 1850 214.3 223.2 223.2 0.000073 1.07 4961.35 1421 0.06

24.5703 7Q10 8.4 213.49 214.03 214.03 0.000374 0.42 20.11 39.13 0.1
24.5703 Summer Ave 34 213.49 214.77 214.78 0.000337 0.66 51.69 46.91 0.11
24.5703 10-yr 860 213.49 220.14 220.16 0.000193 1.52 1586.55 1039.69 0.11
24.5703 100-yr 1850 213.49 223.14 223.14 0.000056 1.06 4858.16 1142.62 0.06

24.39 7Q10 8.4 212.99 213.8 213.8 0.000171 0.37 22.54 32.13 0.08
24.39 Summer Ave 34 212.99 214.42 214.43 0.000404 0.75 45.06 42.42 0.13
24.39 10-yr 860 212.99 219.97 219.99 0.000165 1.58 1502.28 780.81 0.11
24.39 100-yr 1850 212.99 223.08 223.09 0.000062 1.26 4054.73 860.75 0.07

24.3466 7Q10 8.4 212.8 213.77 212.97 213.77 0.000108 0.33 25.6 32.33 0.06
24.3466 Summer Ave 34 212.8 214.34 213.23 214.34 0.000343 0.74 46.15 41.27 0.12
24.3466 10-yr 860 212.8 219.94 215.6 219.96 0.000101 1.28 1881.82 735.25 0.09
24.3466 100-yr 1850 212.8 223.07 217.02 223.07 0.000049 1.16 4279.1 800.67 0.07

24.3261 Bridge

24.3055 7Q10 8.4 212.7 213.74 213.75 0.0001 0.32 25.9 31.49 0.06
24.3055 Summer Ave 34 212.7 214.25 214.26 0.000376 0.77 44.11 39.58 0.13
24.3055 10-yr 860 212.7 219.52 219.56 0.000246 1.95 1121.33 615.86 0.14
24.3055 100-yr 1850 212.7 223.03 223.04 0.000072 1.43 3549.36 735.78 0.08

24.2097 7Q10 8.4 211.66 213.74 213.74 0.000008 0.14 59.2 40.28 0.02
24.2097 Summer Ave 34 211.66 214.2 214.2 0.000056 0.43 78.45 42.59 0.06
24.2097 10-yr 860 211.66 219.44 219.46 0.000147 1.69 1223.84 446.55 0.11
24.2097 100-yr 1850 211.66 222.99 223 0.00007 1.54 3188.04 600.44 0.08

24.0294 7Q10 8.4 213.5 213.67 213.61 213.7 0.011002 1.35 6.2 36.63 0.58
24.0294 Summer Ave 34 213.5 213.93 213.8 214 0.00853 2.14 15.86 38.58 0.59
24.0294 10-yr 860 213.5 218.85 215.99 219.09 0.0012 3.98 255.03 126.93 0.31
24.0294 100-yr 1850 213.5 222.77 217.63 222.86 0.000329 3.03 1363.4 315.79 0.18

24.0293 Inl Struct

23.9226 7Q10 8.4 210.2 211.71 210.72 211.71 0.000024 0.2 41.92 45.59 0.04
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Table F-2
HEC-RAS Output

Base Conditions (after 20 years)
River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)
23.9226 Summer Ave 34 210.2 212.35 210.95 212.36 0.000072 0.48 70.71 47.67 0.07
23.9226 10-yr 860 210.2 218.85 213.03 218.91 0.000168 2.08 539.53 105.34 0.13
23.9226 100-yr 1850 210.2 222.76 214.52 222.85 0.00016 2.67 1305.23 333.26 0.14

23.9206 Bridge

23.9185 7Q10 8.4 210.2 211.71 210.72 211.71 0.000024 0.2 41.89 45.59 0.04
23.9185 Summer Ave 34 210.2 212.35 210.95 212.35 0.000072 0.48 70.64 47.67 0.07
23.9185 10-yr 860 210.2 218.72 213.03 218.78 0.000178 2.12 526.13 103.81 0.14
23.9185 100-yr 1850 210.2 222.35 214.52 222.46 0.000188 2.83 1174.21 309.32 0.15

23.7761 7Q10 8.4 210.85 211.64 211.65 0.001953 0.88 9.58 29.75 0.27
23.7761 Summer Ave 34 210.85 212.18 212.21 0.001238 1.29 26.3 32.22 0.25
23.7761 10-yr 860 210.85 218.53 218.61 0.00031 2.23 386.25 70.6 0.17
23.7761 100-yr 1850 210.85 222.21 222.28 0.000233 2.16 1117.3 336.75 0.15

23.6337 7Q10 8.4 210 210.99 210.99 0.000501 0.58 14.44 29.98 0.15
23.6337 Summer Ave 34 210 211.68 211.7 0.000423 0.91 37.23 34.33 0.15
23.6337 10-yr 860 210 218.31 218.37 0.000297 2.04 421.66 87.05 0.16
23.6337 100-yr 1850 210 222.07 222.13 0.000172 2.1 1245.38 332.74 0.13

23.4913 7Q10 8.4 209.53 210.46 210.11 210.47 0.001036 0.85 9.83 22.92 0.21
23.4913 Summer Ave 34 209.53 211.26 210.41 211.29 0.000706 1.3 26.17 26.31 0.2
23.4913 10-yr 860 209.53 217.74 213.6 217.99 0.000687 4.05 212.55 221.6 0.27
23.4913 100-yr 1850 209.53 221.98 215.56 222.02 0.0001 1.84 1806.98 385.22 0.11

23.4571 Bridge

23.4243 7Q10 8.4 208.5 210.17 209.11 210.17 0.000051 0.29 28.62 32.26 0.05
23.4243 Summer Ave 34 208.5 211.14 209.41 211.14 0.000082 0.59 57.62 36.24 0.08
23.4243 10-yr 860 208.5 217.41 212.17 217.6 0.000414 3.5 245.93 91.42 0.22
23.4243 100-yr 1850 208.5 220.22 214.12 220.42 0.0004 4.18 1083.33 312.27 0.22

23.3571 7Q10 8.4 209 210.12 209.56 210.13 0.000486 0.65 12.87 21.93 0.15
23.3571 Summer Ave 34 209 211.08 209.92 211.09 0.00031 0.89 38.33 29.08 0.14
23.3571 10-yr 860 209 217.37 212.81 217.43 0.000248 2.04 731.02 289.48 0.15
23.3571 100-yr 1850 209 220.2 214.57 220.26 0.000189 2.34 1656.79 362.73 0.14

23.347 Bridge

23.3364 7Q10 8.4 208.99 210.06 209.55 210.06 0.000713 0.75 11.15 20.46 0.18
23.3364 Summer Ave 34 208.99 211.04 209.92 211.05 0.000365 0.91 37.2 30.7 0.15
23.3364 10-yr 860 208.99 217.14 212.78 217.25 0.000373 2.72 378.67 145.64 0.19
23.3364 100-yr 1850 208.99 219.15 214.42 219.37 0.000549 3.97 821.51 299.63 0.24

23.2205 7Q10 8.4 208.27 209.76 209.77 0.000355 0.65 12.89 17.29 0.13
23.2205 Summer Ave 34 208.27 210.83 210.84 0.000328 0.9 37.93 29.66 0.14
23.2205 10-yr 860 208.27 216.92 217.02 0.000365 2.7 496.13 192.81 0.19
23.2205 100-yr 1850 208.27 218.84 219.02 0.000532 3.87 925.78 254.9 0.24

23.069 7Q10 8.4 207.97 209.45 209.46 0.000421 0.71 11.91 16.07 0.14
23.069 Summer Ave 34 207.97 210.55 210.57 0.000355 0.94 36.22 28.03 0.15
23.069 10-yr 860 207.97 216.61 216.72 0.00038 2.77 479.72 263.66 0.19
23.069 100-yr 1850 207.97 218.43 218.6 0.00051 3.79 1004.93 313.43 0.23

22.8683 7Q10 8.4 207.4 209.1 209.11 0.000264 0.61 13.76 16.19 0.12
22.8683 Summer Ave 34 207.4 210.21 210.23 0.000295 0.9 37.71 26.81 0.13
22.8683 10-yr 860 207.4 216.22 216.31 0.00038 2.66 648.6 526.71 0.19
22.8683 100-yr 1850 207.4 218.07 218.15 0.000322 2.91 1886.36 807.86 0.18

22.6637 7Q10 8.4 207.31 208.65 208.66 0.000724 0.86 9.71 14.5 0.19
22.6637 Summer Ave 34 207.31 209.84 209.86 0.000396 0.98 34.77 27.43 0.15
22.6637 10-yr 860 207.31 215.87 215.94 0.000306 2.44 816.33 392.07 0.17
22.6637 100-yr 1850 207.31 217.69 217.78 0.000358 3.13 1583.85 425 0.19

22.4668 7Q10 8.4 205.97 208.27 208.27 0.000224 0.47 17.7 15.39 0.08
22.4668 Summer Ave 34 205.97 209.46 209.47 0.000345 0.8 49.15 38.05 0.1
22.4668 10-yr 860 205.97 215.37 215.41 0.000953 1.82 646.45 369.98 0.19
22.4668 100-yr 1850 205.97 217.24 217.28 0.000631 2.05 1750.87 680.62 0.16

22.2395 7Q10 8.4 206.23 207.95 207.95 0.000323 0.48 17.55 20.41 0.09
22.2395 Summer Ave 34 206.23 209.03 209.04 0.000372 0.74 46.17 31.19 0.11
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Table F-2
HEC-RAS Output

Base Conditions (after 20 years)
River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)
22.2395 10-yr 860 206.23 214.61 214.65 0.000447 2.01 832.13 394.83 0.15
22.2395 100-yr 1850 206.23 216.59 216.64 0.000448 2.44 1718.62 482.22 0.15

22.1107 7Q10 8.4 205.85 207.81 207.82 0.000138 0.43 19.75 20.12 0.08
22.1107 Summer Ave 34 205.85 208.84 208.84 0.000235 0.75 45.35 29.42 0.11
22.1107 10-yr 860 205.85 214.3 214.37 0.000392 2.3 645.2 250.09 0.17
22.1107 100-yr 1850 205.85 216.2 216.31 0.000503 3.16 1169.16 300.15 0.2

22.0918 7Q10 8.4 206.29 207.78 206.97 207.79 0.000497 0.67 12.45 16.67 0.14
22.0918 Summer Ave 34 206.29 208.79 207.47 208.81 0.000518 0.97 34.97 27.93 0.15
22.0918 10-yr 860 206.29 214.18 210.59 214.3 0.000631 2.8 306.76 66.05 0.21
22.0918 100-yr 1850 206.29 215.85 212.05 216.18 0.001169 4.58 403.71 180.91 0.31

22.0891 Bridge

22.0865 7Q10 8.4 206.29 207.77 206.97 207.78 0.000527 0.69 12.18 16.48 0.14
22.0865 Summer Ave 34 206.29 208.79 207.47 208.81 0.000518 0.97 34.97 27.93 0.15
22.0865 10-yr 860 206.29 214.18 210.59 214.3 0.000631 2.8 306.76 66.05 0.21
22.0865 100-yr 1850 206.29 215.85 212.05 216.18 0.001169 4.58 403.71 180.88 0.31

22.0675 7Q10 8.4 206.2 207.71 207.72 0.000642 0.62 13.58 17.96 0.13
22.0675 Summer Ave 34 206.2 208.74 208.75 0.000663 0.89 38.26 30.16 0.14
22.0675 10-yr 860 206.2 214.14 214.21 0.000637 2.18 574.13 300.79 0.17
22.0675 100-yr 1850 206.2 215.89 215.97 0.000661 2.71 1278.3 482.38 0.18

22.0296 7Q10 8.4 206.5 207.52 207.53 0.001462 0.72 11.59 22.66 0.18
22.0296 Summer Ave 34 206.5 208.63 208.64 0.000439 0.75 45.15 33.32 0.11
22.0296 10-yr 860 206.5 214.06 214.1 0.000426 2 865.28 314.58 0.14
22.0296 100-yr 1850 206.5 215.78 215.84 0.000561 2.69 1484.3 404.59 0.17

21.8383 7Q10 8.4 205.93 207.16 207.17 0.000159 0.37 22.68 22.79 0.07
21.8383 Summer Ave 34 205.93 208.33 208.34 0.00022 0.63 54.13 31.11 0.08
21.8383 10-yr 860 205.93 213.64 213.68 0.000406 1.84 1100.85 768.38 0.14
21.8383 100-yr 1850 205.93 215.44 215.46 0.000258 1.77 2695.46 967.82 0.12

21.63 7Q10 8.4 205.72 206.89 206.9 0.000432 0.52 16.05 20.38 0.1
21.63 Summer Ave 34 205.72 208 208.01 0.000414 0.74 45.69 33.05 0.11
21.63 10-yr 860 205.72 213.17 213.21 0.000451 1.71 1065.57 847.73 0.14
21.63 100-yr 1850 205.72 215.19 215.21 0.000203 1.47 2839.84 913.35 0.1

21.4785 7Q10 8.4 205.51 206.78 206.78 0.00007 0.27 31.26 27.2 0.04
21.4785 Summer Ave 34 205.51 207.82 207.83 0.000146 0.55 61.81 31.47 0.07
21.4785 10-yr 860 205.51 212.9 212.92 0.000284 1.67 1280.35 602.01 0.12
21.4785 100-yr 1850 205.51 215.03 215.05 0.000196 1.68 2578.87 616.41 0.1

21.2986 7Q10 8.4 206.3 206.47 206.47 206.53 0.052077 1.9 4.41 29.67 0.87
21.2986 Summer Ave 34 206.3 207.56 207.57 0.000678 0.79 43.05 41.55 0.14
21.2986 10-yr 860 206.3 212.65 212.67 0.000326 1.51 1223.54 800.93 0.12
21.2986 100-yr 1850 206.3 214.91 214.92 0.000147 1.31 3095.1 863.32 0.09

21.1187 7Q10 8.4 203.24 206.05 206.05 0.000111 0.38 22.29 15.87 0.06
21.1187 Summer Ave 34 203.24 207.15 207.16 0.0003 0.78 47.75 41.75 0.1
21.1187 10-yr 860 203.24 212.39 212.41 0.000252 1.41 1380.57 560.55 0.11
21.1187 100-yr 1850 203.24 214.77 214.78 0.000161 1.44 2713.78 563.5 0.09

20.9293 7Q10 8.4 204.95 205.86 205.86 0.000404 0.46 18.33 26.59 0.1
20.9293 Summer Ave 34 204.95 206.81 206.82 0.000387 0.76 44.59 28.48 0.11
20.9293 10-yr 860 204.95 212.08 212.11 0.000348 1.89 853.38 202.63 0.13
20.9293 100-yr 1850 204.95 214.49 214.53 0.000414 2.53 1348.95 210.21 0.15

20.7586 7Q10 8.4 204.68 205.65 205.66 0.000149 0.42 20 26.57 0.09
20.7586 Summer Ave 34 204.68 206.59 206.6 0.000175 0.74 45.64 28.26 0.1
20.7586 10-yr 860 204.68 211.86 211.89 0.000183 1.95 806.74 199.95 0.13
20.7586 100-yr 1850 204.68 214.22 214.27 0.000215 2.58 1288.85 208.53 0.15

20.4783 7Q10 8.4 204.08 205.29 205.3 0.000467 0.65 12.88 21.3 0.15
20.4783 Summer Ave 34 204.08 206.22 206.23 0.000367 0.9 37.93 32.49 0.15
20.4783 10-yr 860 204.08 211.48 211.55 0.000299 2.14 464.99 130.46 0.17
20.4783 100-yr 1850 204.08 213.75 213.87 0.000347 2.96 805.97 170.27 0.19

20.4594 7Q10 8.4 204.04 205.23 204.61 205.24 0.000698 0.69 12.14 20.37 0.16
20.4594 Summer Ave 34 204.04 206.18 205.04 206.19 0.000506 0.87 39.07 36.55 0.15
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Table F-2
HEC-RAS Output

Base Conditions (after 20 years)
River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)
20.4594 10-yr 860 204.04 211.45 207.67 211.51 0.00038 1.9 452.86 105.04 0.16
20.4594 100-yr 1850 204.04 213.72 208.97 213.82 0.000459 2.65 698.65 112.32 0.19

20.4539 Bridge

20.4484 7Q10 8.4 204.04 205.18 204.61 205.19 0.00088 0.75 11.13 19.51 0.18
20.4484 Summer Ave 34 204.04 206.14 205.04 206.16 0.000552 0.9 37.84 35.97 0.15
20.4484 10-yr 860 204.04 211.43 207.67 211.49 0.000387 1.91 450.22 104.96 0.16
20.4484 100-yr 1850 204.04 213.72 208.97 213.82 0.000459 2.65 698.65 112.32 0.19

20.4294 7Q10 8.4 203.91 205.13 204.42 205.14 0.000317 0.52 16.1 22.8 0.11
20.4294 Summer Ave 34 203.91 206.1 204.79 206.11 0.000343 0.77 43.99 36.49 0.12
20.4294 10-yr 860 203.91 211.34 207.47 211.43 0.000491 2.44 352.96 79.25 0.19
20.4294 100-yr 1850 203.91 213.53 208.75 213.74 0.000756 3.64 508.13 91.17 0.24

20.424 Bridge

20.4185 7Q10 8.4 203.91 205.11 204.42 205.12 0.000346 0.54 15.63 22.59 0.11
20.4185 Summer Ave 34 203.91 206.08 204.79 206.09 0.000359 0.79 43.17 36.1 0.13
20.4185 10-yr 860 203.91 211.3 207.47 211.4 0.000501 2.45 350.62 79.06 0.19
20.4185 100-yr 1850 203.91 213.53 208.75 213.74 0.000756 3.64 508.13 91.17 0.24

20.3995 7Q10 8.4 204.02 205.07 205.07 0.000558 0.7 12.05 20.65 0.16
20.3995 Summer Ave 34 204.02 206.04 206.05 0.000412 0.91 37.29 33.94 0.15
20.3995 10-yr 860 204.02 211.26 211.35 0.000383 2.41 375.53 81.3 0.19
20.3995 100-yr 1850 204.02 213.48 213.66 0.000555 3.52 569.51 93.98 0.24

20.1874 7Q10 8.8 203.2 204.52 204.53 0.000433 0.7 12.6 17.69 0.15
20.1874 Summer Ave 35.6 203.2 205.62 205.64 0.000333 0.9 39.6 31.29 0.14
20.1874 10-yr 888 203.2 210.9 210.97 0.000302 2.52 800.27 291.87 0.18
20.1874 100-yr 1935 203.2 213.07 213.16 0.000336 3.23 1615.68 471.51 0.19

19.9791 7Q10 8.8 203 204.22 204.22 0.000194 0.53 16.72 19.63 0.1
19.9791 Summer Ave 35.6 203 205.33 205.34 0.000213 0.81 43.76 28.52 0.12
19.9791 10-yr 888 203 210.6 210.65 0.000262 2.22 955.51 405.34 0.16
19.9791 100-yr 1935 203 212.81 212.85 0.00022 2.51 2114.41 609.41 0.15

19.7821 7Q10 8.8 202.24 204.07 204.08 0.000107 0.44 19.85 19.14 0.08
19.7821 Summer Ave 35.6 202.24 205.12 205.13 0.000195 0.81 44.01 26.91 0.11
19.7821 10-yr 888 202.24 210.33 210.37 0.00028 2.1 893.38 317.21 0.16
19.7821 100-yr 1935 202.24 212.55 212.6 0.000266 2.59 1737.5 424.68 0.17

19.5889 7Q10 8.8 202.22 204.01 204.01 0.000037 0.3 28.97 22.27 0.05
19.5889 Summer Ave 35.6 202.22 204.98 204.99 0.000107 0.68 52.41 26.23 0.08
19.5889 10-yr 888 202.22 210.04 210.09 0.000276 2.3 896.59 308.74 0.16
19.5889 100-yr 1935 202.22 212.25 212.31 0.000292 2.89 1689.27 401.65 0.18

19.4147 7Q10 8.8 202.98 203.93 203.93 0.000453 0.61 14.52 25.96 0.14
19.4147 Summer Ave 35.6 202.98 204.82 204.83 0.000303 0.81 44.18 37.85 0.13
19.4147 10-yr 888 202.98 209.82 209.86 0.000217 1.98 1023.88 351.2 0.14
19.4147 100-yr 1935 202.98 212.03 212.08 0.000219 2.46 1843.59 390.14 0.15

19.3957 7Q10 8.8 201.99 203.91 202.62 203.92 0.000067 0.34 26.13 33.13 0.06
19.3957 Summer Ave 35.6 201.99 204.8 203.09 204.81 0.000143 0.64 55.91 56.32 0.09
19.3957 10-yr 888 201.99 209.61 205.88 209.78 0.000566 3.36 264.35 196.25 0.24
19.3957 100-yr 1935 201.99 211.41 207.48 211.9 0.001133 5.65 342.59 314.04 0.35

19.3903 Bridge

19.3849 7Q10 8.8 201.99 203.91 202.62 203.91 0.000067 0.34 26.02 33.02 0.06
19.3849 Summer Ave 35.6 201.99 204.8 203.09 204.8 0.000146 0.64 55.55 56.08 0.1
19.3849 10-yr 888 201.99 209.61 205.88 209.78 0.000566 3.36 264.35 196.25 0.24
19.3849 100-yr 1935 201.99 211.41 207.48 211.9 0.001133 5.65 342.58 314.02 0.35

19.366 7Q10 8.8 202.56 203.89 203.9 0.000388 0.63 13.9 20.87 0.14
19.366 Summer Ave 35.6 202.56 204.76 204.78 0.000434 0.94 38.02 34.53 0.16
19.366 10-yr 888 202.56 209.61 209.66 0.000599 1.82 498.78 277.29 0.21
19.366 100-yr 1935 202.56 211.57 211.63 0.000325 2.01 1190.85 410.48 0.17

19.1387 7Q10 8.8 202.12 203.81 203.81 0.000028 0.25 34.84 28.83 0.04
19.1387 Summer Ave 35.6 202.12 204.54 204.54 0.000109 0.61 57.99 34.98 0.08
19.1387 10-yr 888 202.12 209 209.08 0.000395 2.67 614.74 270.39 0.2
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Table F-2
HEC-RAS Output

Base Conditions (after 20 years)
River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)
19.1387 100-yr 1935 202.12 211.09 211.19 0.000399 3.3 1535.31 607.42 0.21

18.9721 7Q10 8.8 201.7 203.79 203.79 0.000024 0.22 40.3 37.04 0.04
18.9721 Summer Ave 35.6 201.7 204.45 204.46 0.000085 0.54 65.79 39.84 0.07
18.9721 10-yr 888 201.7 208.63 208.71 0.000439 2.64 649.83 271.93 0.2
18.9721 100-yr 1935 201.7 210.72 210.82 0.000454 3.23 1390.02 443.34 0.21

18.7486 7Q10 8.8 202.32 203.74 203.74 0.000098 0.33 26.34 37.16 0.07
18.7486 Summer Ave 35.6 202.32 204.28 204.29 0.000287 0.71 50.3 51.34 0.13
18.7486 10-yr 888 202.32 208.05 208.11 0.000586 2.07 429.47 150.03 0.22
18.7486 100-yr 1935 202.32 210.18 210.27 0.000467 2.4 848.23 248.76 0.21

18.5819 7Q10 8.8 202.22 203.68 203.68 0.000048 0.21 42.09 57.67 0.04
18.5819 Summer Ave 35.6 202.22 204.06 204.07 0.000222 0.44 81.24 115.26 0.09
18.5819 10-yr 888 202.22 207.76 207.79 0.000232 1.46 686.88 215.52 0.13
18.5819 100-yr 1935 202.22 209.93 209.98 0.000236 1.95 1192.44 252.05 0.14

18.563 7Q10 8.8 203.48 203.66 203.53 203.67 0.001068 0.39 22.39 129.8 0.16
18.563 Summer Ave 35.6 203.48 204.03 203.62 204.04 0.000454 0.53 66.98 146.33 0.13
18.563 10-yr 888 203.48 207.72 204.66 207.76 0.000315 1.73 514.91 194.13 0.15
18.563 100-yr 1935 203.48 209.84 205.47 209.93 0.000386 2.51 772.65 197.36 0.18

18.5622 Bridge

18.5615 7Q10 8.8 203.48 203.65 203.53 203.66 0.001306 0.42 21.08 129.32 0.18
18.5615 Summer Ave 35.6 203.48 204.03 203.62 204.03 0.000466 0.54 66.43 146.13 0.13
18.5615 10-yr 888 203.48 207.7 204.66 207.75 0.000318 1.73 513.52 194.11 0.15
18.5615 100-yr 1935 203.48 209.81 205.47 209.91 0.000392 2.52 769.07 197.31 0.18

18.5425 7Q10 8.8 203.07 203.62 203.62 0.000173 0.22 40.71 98.93 0.06
18.5425 Summer Ave 35.6 203.07 203.99 203.99 0.000343 0.45 79.98 109.98 0.09
18.5425 10-yr 888 203.07 207.68 207.71 0.000338 1.42 748.1 237.39 0.12
18.5425 100-yr 1935 203.07 209.8 209.84 0.000352 1.91 1263.29 249.98 0.13

18.3418 7Q10 9.1 200.69 203.61 203.61 0.000003 0.07 139.6 95.69 0.01
18.3418 Summer Ave 36.7 200.69 203.92 203.92 0.000028 0.21 170.89 105.88 0.03
18.3418 10-yr 927 200.69 207.3 207.33 0.000386 1.29 716.49 216.79 0.13
18.3418 100-yr 1998 200.69 209.43 209.47 0.000343 1.64 1264.32 308.76 0.13

18.2016 7Q10 9.1 203.38 203.53 203.53 203.59 0.074398 1.96 4.63 38.83 1
18.2016 Summer Ave 36.7 203.38 203.72 203.72 203.83 0.059271 2.71 13.56 59.29 1
18.2016 10-yr 927 203.38 206.8 206.86 0.001211 1.96 473.8 181.75 0.21
18.2016 100-yr 1998 203.38 209.04 209.08 0.000887 1.73 1166 468.72 0.18

18.0615 7Q10 9.1 196.48 203.55 203.55 0 0.02 409.21 84.01 0
18.0615 Summer Ave 36.7 196.48 203.78 203.78 0.000001 0.09 428.42 85.04 0.01
18.0615 10-yr 927 196.48 206.58 206.61 0.000142 1.46 695.75 106.58 0.09
18.0615 100-yr 1998 196.48 208.63 208.72 0.000305 2.48 931.45 125.1 0.13

18.0482 7Q10 9.1 203.4 203.52 203.48 203.54 0.029738 1.23 7.4 63.01 0.63
18.0482 Summer Ave 36.7 203.4 203.7 203.62 203.76 0.021758 1.96 18.77 63.02 0.63
18.0482 10-yr 927 203.4 205.9 205.29 206.43 0.011401 5.85 160.81 66.13 0.65
18.0482 100-yr 1998 203.4 207.52 206.53 208.42 0.010006 7.64 267.58 66.15 0.66

18.048 Inl Struct

18.0416 7Q10 9.1 195.1 195.79 195.22 195.79 0.000056 0.21 43.65 67.4 0.05
18.0416 Summer Ave 36.7 195.1 196.62 195.35 196.62 0.00006 0.37 99.24 68.74 0.05
18.0416 10-yr 927 195.1 202.31 196.96 202.37 0.000198 1.95 481.85 76.65 0.13
18.0416 100-yr 1998 195.1 206.04 198.18 206.15 0.000221 2.72 816.45 96.1 0.15

18.0371 Bridge

18.0327 7Q10 9.1 195.1 195.79 195.22 195.79 0.000057 0.21 43.3 67.38 0.05
18.0327 Summer Ave 36.7 195.1 196.61 195.35 196.61 0.000061 0.38 98.74 68.73 0.05
18.0327 10-yr 927 195.1 202.31 196.96 202.37 0.000198 1.95 481.85 76.65 0.13
18.0327 100-yr 1998 195.1 205.73 198.18 205.86 0.000251 2.84 711.7 91.51 0.15

18.0137 7Q10 9.1 194.04 195.77 195.78 0.000203 0.43 20.96 19.59 0.07
18.0137 Summer Ave 36.7 194.04 196.58 196.6 0.000615 0.93 39.71 29.06 0.14
18.0137 10-yr 927 194.04 202.23 202.32 0.000857 2.71 444.73 108.89 0.2
18.0137 100-yr 1998 194.04 205.7 205.82 0.000639 3.15 879.85 134.44 0.18
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Table F-2
HEC-RAS Output

Base Conditions (after 20 years)
River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)

17.8168 7Q10 9.6 194.36 195.69 195.69 0.000049 0.22 44.56 41.69 0.04
17.8168 Summer Ave 39 194.36 196.25 196.25 0.00021 0.57 68.98 45.36 0.08
17.8168 10-yr 974 194.36 201.41 201.5 0.00074 2.47 445.28 118.37 0.19
17.8168 100-yr 2120 194.36 205.12 205.23 0.000498 2.83 920.93 130.02 0.17

17.7978 7Q10 9.6 194.96 195.67 195.25 195.67 0.000669 0.58 16.63 35.6 0.15
17.7978 Summer Ave 39 194.96 196.19 195.53 196.21 0.000967 1.05 37.08 42.47 0.2
17.7978 10-yr 974 194.96 201.34 197.82 201.43 0.000559 2.53 430.55 149.55 0.2
17.7978 100-yr 2120 194.96 205.09 199.17 205.19 0.000305 2.72 1040.92 176.12 0.16

17.7948 Bridge

17.7918 7Q10 9.6 194.96 195.25 195.25 195.34 0.038644 2.49 3.85 19.24 0.98
17.7918 Summer Ave 39 194.96 195.56 195.53 195.7 0.023534 2.99 13.05 34.25 0.85
17.7918 10-yr 974 194.96 200.86 197.82 200.99 0.000841 2.9 335.51 108.64 0.24
17.7918 100-yr 2120 194.96 203.72 199.17 203.88 0.000592 3.38 806.56 166.1 0.22

17.7728 7Q10 9.6 193.97 194.74 194.75 0.000767 0.54 17.93 34.07 0.13
17.7728 Summer Ave 39 193.97 195.29 195.3 0.001299 1.01 38.69 42.18 0.19
17.7728 10-yr 974 193.97 200.81 200.89 0.000667 2.32 476.74 152.72 0.18
17.7728 100-yr 2120 193.97 203.68 203.8 0.000614 2.97 940.86 171.56 0.18

17.7444 7Q10 9.6 193.97 194.27 194.27 194.35 0.092605 2.38 4.03 22.63 1
17.7444 Summer Ave 39 193.97 194.63 194.75 0.036508 2.74 14.24 32.28 0.73
17.7444 10-yr 974 193.97 200.68 200.77 0.001083 2.41 448.54 142.09 0.19
17.7444 100-yr 2120 193.97 203.56 203.68 0.000938 3.02 911.29 170.67 0.19

17.7255 7Q10 9.6 193.17 193.86 193.32 193.87 0.000496 0.39 24.87 42.38 0.09
17.7255 Summer Ave 39 193.17 194.29 193.54 194.3 0.001421 0.88 44.42 48.53 0.16
17.7255 10-yr 974 193.17 200.6 195.69 200.67 0.000805 2.18 446.76 79.09 0.16
17.7255 100-yr 2120 193.17 203.43 197.18 203.57 0.001118 3.07 690.26 92.82 0.2

17.7243 Bridge

17.7232 7Q10 9.6 193.17 193.86 193.87 0.000499 0.39 24.82 42.36 0.09
17.7232 Summer Ave 39 193.17 194.28 194.3 0.001453 0.88 44.11 48.5 0.16
17.7232 10-yr 974 193.17 200.57 200.64 0.000815 2.19 444.77 78.97 0.16
17.7232 100-yr 2120 193.17 203.38 203.53 0.001138 3.09 685.84 92.59 0.2

17.7043 7Q10 9.6 192.68 193.85 193.85 0.000094 0.22 43.06 47.66 0.04
17.7043 Summer Ave 39 192.68 194.2 194.21 0.000523 0.65 60.38 49.01 0.1
17.7043 10-yr 974 192.68 200.49 200.57 0.000719 2.2 449.24 89.61 0.15
17.7043 100-yr 2120 192.68 203.28 203.43 0.00089 3.12 824.16 166.74 0.18

17.6588 7Q10 9.6 192.3 193.84 193.84 0.000016 0.17 58.12 49.68 0.03
17.6588 Summer Ave 39 192.3 194.15 194.16 0.000125 0.53 73.92 51.26 0.08
17.6588 10-yr 974 192.3 200.41 200.47 0.000244 1.98 527.36 126.45 0.14
17.6588 100-yr 2120 192.3 203.18 203.3 0.00031 2.83 1093.31 306 0.16

17.6399 7Q10 9.6 193.28 193.81 193.65 193.83 0.003813 1.01 9.54 32.71 0.33
17.6399 Summer Ave 39 193.28 193.98 193.88 194.08 0.014111 2.57 15.16 33.89 0.68
17.6399 10-yr 974 193.28 200.32 196.33 200.42 0.000666 2.57 379.44 117.05 0.21
17.6399 100-yr 2120 193.28 203.1 197.95 203.25 0.000547 3.21 889.52 234.58 0.21

17.636 Bridge

17.6321 7Q10 9.6 193.28 193.81 193.65 193.83 0.003814 1.01 9.54 32.71 0.33
17.6321 Summer Ave 39 193.28 193.98 193.88 194.08 0.014131 2.57 15.15 33.89 0.68
17.6321 10-yr 974 193.28 200.32 196.33 200.42 0.000666 2.57 379.44 117.05 0.21
17.6321 100-yr 2120 193.28 202.94 197.95 203.1 0.000596 3.3 852.11 228.35 0.22

17.6132 7Q10 10.8 192.19 192.57 192.57 192.65 0.104108 2.27 4.77 31.48 1.03
17.6132 Summer Ave 43.7 192.19 193.33 193.37 0.004249 1.43 30.57 36.37 0.27
17.6132 10-yr 1090 192.19 200.24 200.34 0.000932 2.48 511.21 169.46 0.18
17.6132 100-yr 2380 192.19 202.87 203.01 0.000993 3.25 1087.3 268.9 0.19

17.3366 7Q10 10.8 190.67 191.78 191.78 0.00009 0.22 48.27 51 0.04
17.3366 Summer Ave 43.7 190.67 192.76 192.76 0.000143 0.44 98.94 52.22 0.06
17.3366 10-yr 1090 190.67 199.56 199.59 0.000307 1.67 1179.72 403.98 0.1
17.3366 100-yr 2380 190.67 202.22 202.26 0.000294 1.96 2284.56 425.59 0.1
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Table F-2
HEC-RAS Output

Base Conditions (after 20 years)
River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)
17.3177 7Q10 10.8 191.02 191.75 191.33 191.75 0.001464 0.64 16.83 39.69 0.17
17.3177 Summer Ave 43.7 191.02 192.73 191.64 192.74 0.000334 0.62 70.28 56.51 0.1
17.3177 10-yr 1090 191.02 199.48 193.77 199.55 0.000359 2.12 513.69 142.39 0.14
17.3177 100-yr 2380 191.02 201.98 195.28 202.17 0.00066 3.48 683.67 193.64 0.19

17.3148 Bridge

17.3119 7Q10 10.8 191.02 191.69 191.33 191.7 0.002128 0.74 14.65 37.1 0.21
17.3119 Summer Ave 43.7 191.02 192.72 191.64 192.73 0.000344 0.63 69.64 56.47 0.1
17.3119 10-yr 1090 191.02 199.48 193.77 199.55 0.000359 2.12 513.69 142.39 0.14
17.3119 100-yr 2380 191.02 201.98 195.28 202.17 0.00066 3.48 683.67 193.64 0.19

17.293 7Q10 11.4 190.18 191.67 191.67 0.000094 0.25 45.29 41.39 0.04
17.293 Summer Ave 46.1 190.18 192.7 192.7 0.000177 0.52 88.72 42.83 0.06
17.293 10-yr 1150 190.18 199.45 199.5 0.00043 1.97 1091.24 424.72 0.12
17.293 100-yr 2510 190.18 202.01 202.05 0.00039 2.23 2313.31 496.38 0.12

17.1226 7Q10 11.4 190.45 191.43 191.44 0.001815 0.84 13.64 25.33 0.2
17.1226 Summer Ave 46.1 190.45 192.35 192.38 0.001111 1.17 39.45 30.36 0.18
17.1226 10-yr 1150 190.45 198.86 198.97 0.000806 2.89 687.48 322.26 0.2
17.1226 100-yr 2510 190.45 201.56 201.64 0.000523 2.93 1862.29 482.19 0.17

16.9256 7Q10 11.4 189.95 191.12 191.12 0.00012 0.27 41.64 53.6 0.05
16.9256 Summer Ave 46.1 189.95 192.02 192.03 0.000156 0.5 91.43 56.79 0.07
16.9256 10-yr 1150 189.95 198.34 198.41 0.000376 2.13 676.39 174.62 0.14
16.9256 100-yr 2510 189.95 200.96 201.08 0.000536 3.12 1286.23 346.63 0.17

16.7173 7Q10 11.4 189.29 190.95 190.95 0.0002 0.47 24.5 19.79 0.07
16.7173 Summer Ave 46.1 189.29 191.67 191.69 0.000792 1.16 39.61 22.4 0.15
16.7173 10-yr 1150 189.29 197.76 197.82 0.000806 2.62 969.24 448.35 0.19
16.7173 100-yr 2510 189.29 200.52 200.56 0.000385 2.33 2289.47 489.72 0.14

16.5506 7Q10 11.4 187.82 190.94 190.94 0.000007 0.12 95.29 48.71 0.02
16.5506 Summer Ave 46.1 187.82 191.58 191.58 0.000046 0.36 127.48 50.97 0.04
16.5506 10-yr 1150 187.82 197.47 197.5 0.000199 1.62 1371.96 394.53 0.1
16.5506 100-yr 2510 187.82 200.28 200.32 0.000205 2 2742.81 571.33 0.11

16.5316 7Q10 11.4 187.81 190.93 188.13 190.93 0.000008 0.12 91.59 48.63 0.02
16.5316 Summer Ave 46.1 187.81 191.58 188.55 191.58 0.000054 0.37 125.33 56.56 0.04
16.5316 10-yr 1150 187.81 197.44 191.72 197.47 0.000323 1.51 763.18 167.73 0.12
16.5316 100-yr 2510 187.81 200.21 193.4 200.28 0.000334 2.08 1207.71 178.88 0.13

16.5303 Bridge

16.529 7Q10 11.4 187.81 190.93 188.13 190.93 0.000008 0.12 91.57 48.62 0.02
16.529 Summer Ave 46.1 187.81 191.57 188.55 191.58 0.000054 0.37 125.19 56.53 0.04
16.529 10-yr 1150 187.81 197.42 191.72 197.46 0.000326 1.51 761.02 167.68 0.12
16.529 100-yr 2510 187.81 200.19 193.4 200.26 0.000337 2.08 1204.36 178.8 0.13

16.5243 7Q10 11.4 189.9 190.92 190.38 190.93 0.001133 0.86 13.21 22.94 0.2
16.5243 Summer Ave 46.1 189.9 191.53 190.83 191.56 0.001928 1.5 30.79 34.84 0.28
16.5243 10-yr 1150 189.9 197.26 193.53 197.41 0.000677 3.19 407.37 87.22 0.23
16.5243 100-yr 2510 189.9 199.85 195.15 200.17 0.000908 4.7 659.25 107.07 0.28

16.5205 Bridge

16.5167 7Q10 11.4 189.9 190.38 190.38 190.53 0.034786 3.08 3.7 12.4 1
16.5167 Summer Ave 46.1 189.9 190.83 190.83 191.09 0.029114 4.13 11.16 21.11 1
16.5167 10-yr 1150 189.9 197.24 193.53 197.4 0.000683 3.2 405.92 87.09 0.23
16.5167 100-yr 2510 189.9 199.82 195.15 200.14 0.00092 4.71 656.05 106.83 0.28

16.5096 7Q10 11.4 184.9 189.71 189.71 0.000001 0.05 215.42 54.79 0
16.5096 Summer Ave 46.1 184.9 190.69 190.69 0.000005 0.17 269.48 56.23 0.01
16.5096 10-yr 1150 184.9 197.29 197.33 0.000156 1.7 727.25 92.7 0.09
16.5096 100-yr 2510 184.9 199.9 200.03 0.000341 2.9 997.18 113.34 0.14

16.4927 7Q10 11.4 187.68 189.71 188.13 189.71 0.000059 0.32 35.79 30.06 0.05
16.4927 Summer Ave 46.1 187.68 190.68 188.62 190.68 0.000156 0.65 70.6 41.88 0.09
16.4927 10-yr 1150 187.68 197.26 191.94 197.31 0.000236 1.8 639.31 259.16 0.13
16.4927 100-yr 2510 187.68 199.88 193.64 199.99 0.000316 2.68 935.22 297.02 0.16

16.4914 Bridge
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Table F-2
HEC-RAS Output

Base Conditions (after 20 years)
River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)

16.4901 7Q10 11.4 187.68 189.71 188.13 189.71 0.000059 0.32 35.73 30.03 0.05
16.4901 Summer Ave 46.1 187.68 190.67 188.62 190.68 0.000158 0.65 70.39 41.82 0.09
16.4901 10-yr 1150 187.68 197.25 191.94 197.3 0.000237 1.8 637.94 258.98 0.13
16.4901 100-yr 2510 187.68 199.86 193.64 199.97 0.000319 2.69 932.44 296.67 0.17

16.4711 7Q10 11.4 186.8 189.7 189.71 0.000023 0.26 43.87 30.22 0.04
16.4711 Summer Ave 46.1 186.8 190.66 190.67 0.000084 0.59 77.57 40.18 0.08
16.4711 10-yr 1150 186.8 197.22 197.28 0.000222 1.9 677.28 215.43 0.15
16.4711 100-yr 2510 186.8 199.84 199.93 0.000232 2.54 1341.76 278.91 0.16

16.2704 7Q10 11.4 188 189.67 189.67 0.000055 0.32 35.57 27.64 0.05
16.2704 Summer Ave 46.1 188 190.53 190.54 0.00018 0.75 61.59 32.48 0.1
16.2704 10-yr 1150 188 196.94 197 0.000316 2.31 1043.81 402.13 0.15
16.2704 100-yr 2510 188 199.61 199.66 0.000257 2.46 2177.58 446.7 0.14

16.081 7Q10 11.4 187.96 189.63 189.63 0.000024 0.22 51.79 37.39 0.03
16.081 Summer Ave 46.1 187.96 190.41 190.41 0.000092 0.57 81.42 38.93 0.07
16.081 10-yr 1150 187.96 196.72 196.76 0.000182 1.99 1101.15 232.78 0.12
16.081 100-yr 2510 187.96 199.33 199.4 0.000257 2.84 1759.19 270.73 0.15

16.062 7Q10 11.4 188.37 189.63 188.67 189.63 0.000046 0.24 47.83 52 0.04
16.062 Summer Ave 46.1 188.37 190.4 188.92 190.4 0.000105 0.52 89.42 55.98 0.07
16.062 10-yr 1150 188.37 196.62 191.19 196.72 0.000303 2.49 460.97 90.54 0.16
16.062 100-yr 2510 188.37 199.19 192.73 199.35 0.000392 3.44 1544.48 622.22 0.19

16.0598 Bridge

16.0575 7Q10 11.4 188.37 189.63 188.67 189.63 0.000046 0.24 47.83 52 0.04
16.0575 Summer Ave 46.1 188.37 190.4 188.92 190.4 0.000105 0.52 89.4 55.98 0.07
16.0575 10-yr 1150 188.37 196.61 191.19 196.71 0.000304 2.5 460.59 89.67 0.16
16.0575 100-yr 2510 188.37 198.84 192.73 199.02 0.000475 3.7 1334.04 573.83 0.21

16.0385 7Q10 11.5 188.6 189.62 189.62 0.000104 0.34 34.29 49.91 0.07
16.0385 Summer Ave 46.3 188.6 190.39 190.39 0.000144 0.63 73.1 51.83 0.09
16.0385 10-yr 1153 188.6 196.62 196.66 0.000165 1.97 1436.42 601.07 0.13
16.0385 100-yr 2520 188.6 198.88 198.93 0.000178 2.45 3050.07 827.4 0.14

15.8567 7Q10 11.5 186.93 189.6 189.6 0.000011 0.18 64.51 36.11 0.02
15.8567 Summer Ave 46.3 186.93 190.3 190.3 0.000067 0.51 91.65 41.77 0.06
15.8567 10-yr 1153 186.93 196.36 196.44 0.00032 2.46 913.28 356.71 0.16
15.8567 100-yr 2520 186.93 198.52 198.66 0.000463 3.51 1952.78 647.67 0.2

15.6863 7Q10 11.5 187.42 189.58 189.58 0.000069 0.36 31.57 24.24 0.06
15.6863 Summer Ave 46.3 187.42 190.17 190.18 0.000358 0.99 46.74 27.24 0.13
15.6863 10-yr 1153 187.42 195.75 195.95 0.001049 3.85 591.86 346.6 0.28
15.6863 100-yr 2520 187.42 197.83 198.05 0.001003 4.59 1659.39 658.91 0.28

15.4514 7Q10 11.5 187.27 189.56 189.56 0.000006 0.13 89.33 51.82 0.02
15.4514 Summer Ave 46.3 187.27 190.05 190.06 0.000045 0.4 116.1 56.72 0.05
15.4514 10-yr 1153 187.27 195.18 195.26 0.000315 2.31 796.76 394.91 0.16
15.4514 100-yr 2520 187.27 197.09 197.22 0.000453 3.28 1775.79 562.09 0.2

15.3151 7Q10 12.1 187.6 189.56 189.56 0.000007 0.14 88.93 55.22 0.02
15.3151 Summer Ave 48.9 187.6 190.02 190.02 0.000053 0.43 114.88 57 0.05
15.3151 10-yr 1221 187.6 194.91 194.95 0.000564 1.7 741.25 284.28 0.18
15.3151 100-yr 2664 187.6 196.78 196.84 0.000547 1.95 1405.62 421.84 0.19

15.1181 7Q10 12.1 186.91 189.55 189.55 0.000008 0.14 88.2 56.01 0.02
15.1181 Summer Ave 48.9 186.91 189.96 189.96 0.00006 0.44 111.88 59.12 0.06
15.1181 10-yr 1221 186.91 194.44 194.5 0.000343 2.24 835.21 382.7 0.16
15.1181 100-yr 2664 186.91 196.34 196.41 0.000322 2.61 1878.96 675.26 0.16

14.9249 7Q10 12.1 187 189.54 189.54 0.000003 0.11 110.01 47.89 0.01
14.9249 Summer Ave 48.9 187 189.92 189.92 0.000031 0.38 127.99 48.39 0.04
14.9249 10-yr 1221 187 194.07 194.13 0.00038 2.44 985.4 686.74 0.17
14.9249 100-yr 2664 187 196.13 196.16 0.000178 2 3304.79 1548.78 0.12

14.7204 7Q10 12.1 185.64 189.54 189.54 0.000002 0.09 138.08 63.33 0.01
14.7204 Summer Ave 48.9 185.64 189.89 189.89 0.000021 0.3 160.79 66.74 0.03
14.7204 10-yr 1221 185.64 193.72 193.76 0.000286 1.94 1034.34 585.64 0.15
14.7204 100-yr 2664 185.64 195.94 195.96 0.000166 1.85 2799.12 1005.42 0.12
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Table F-2
HEC-RAS Output

Base Conditions (after 20 years)
River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)

14.5272 7Q10 12.1 188.78 189.54 188.88 189.54 0.000038 0.17 71.03 111 0.04
14.5272 Summer Ave 48.9 188.78 189.84 189.84 0.000177 0.46 105.81 116.73 0.09
14.5272 10-yr 1221 188.78 193.35 193.41 0.000434 1.9 690.12 232.19 0.17
14.5272 100-yr 2664 188.78 195.64 195.72 0.00037 2.39 1268.21 274.28 0.17

14.3264 7Q10 12.1 186.2 189.53 189.53 0.000003 0.09 132.28 81.3 0.01
14.3264 Summer Ave 48.9 186.2 189.77 189.77 0.000035 0.32 152.79 87.54 0.04
14.3264 10-yr 1221 186.2 192.84 192.91 0.000504 2.29 621.17 183.38 0.19
14.3264 100-yr 2664 186.2 195.14 195.26 0.000501 3 1080 214.55 0.2

14.2431 7Q10 12.1 182.7 189.53 189.53 0 0.04 421.6 150.08 0
14.2431 Summer Ave 48.9 182.7 189.77 189.77 0.000002 0.14 459.89 166.51 0.01
14.2431 10-yr 1221 182.7 192.78 192.8 0.000118 1.6 1128.45 256.83 0.1
14.2431 100-yr 2664 182.7 195.07 195.12 0.00017 2.25 1770.33 296.27 0.12

14.2241 7Q10 12.1 189.37 189.48 189.47 189.52 0.031762 1.52 7.95 72.04 0.81
14.2241 Summer Ave 48.9 189.37 189.65 189.61 189.74 0.023399 2.43 20.17 72.09 0.81
14.2241 10-yr 1221 189.37 191.74 191.44 192.53 0.012198 7.14 171.74 72.8 0.82
14.2241 100-yr 2664 189.37 193.33 192.85 194.68 0.010773 9.31 288 73.34 0.82

14.2223 Inl Struct

14.2014 7Q10 12.1 180.53 180.95 180.89 181 0.017373 1.73 6.99 33.27 0.67
14.2014 Summer Ave 48.9 180.53 181.14 181.14 181.32 0.034656 3.35 14.6 43.27 1.02
14.2014 10-yr 1221 180.53 183.51 183.51 184.75 0.018026 8.94 136.56 55.49 1
14.2014 100-yr 2664 180.53 186.26 187.48 0.007664 8.83 301.62 64.38 0.72

14.1749 7Q10 12.1 177.7 178.15 178.1 178.22 0.022864 2.08 5.83 25.93 0.77
14.1749 Summer Ave 48.9 177.7 178.61 178.7 0.008459 2.41 20.33 34.29 0.55
14.1749 10-yr 1221 177.7 183.67 183.9 0.001442 3.88 328.35 88.78 0.32
14.1749 100-yr 2664 177.7 186.54 186.87 0.001177 4.83 638.51 127.42 0.31

14.156 7Q10 12.1 177.12 177.69 177.42 177.71 0.002032 0.95 12.73 29.68 0.26
14.156 Summer Ave 48.9 177.12 178.22 177.71 178.26 0.002492 1.66 29.44 34.51 0.32
14.156 10-yr 1221 177.12 183.52 180.59 183.76 0.001262 3.92 311.55 113.06 0.3
14.156 100-yr 2664 177.12 186.2 182.27 186.69 0.001504 5.64 472.02 184.48 0.35

14.1548 Bridge

14.1537 7Q10 12.1 177.12 177.69 177.42 177.7 0.002155 0.97 12.5 29.61 0.26
14.1537 Summer Ave 48.9 177.12 178.19 177.71 178.23 0.002751 1.72 28.49 34.26 0.33
14.1537 10-yr 1221 177.12 183.46 180.59 183.7 0.001314 3.97 307.75 111.71 0.31
14.1537 100-yr 2664 177.12 186.04 182.27 186.56 0.001606 5.76 462.75 179.45 0.37

14.1348 7Q10 12.1 176.7 177.02 177.02 177.12 0.040832 2.42 5 27.23 1
14.1348 Summer Ave 48.9 176.7 177.3 177.3 177.53 0.031577 3.78 12.94 29.75 1.01
14.1348 10-yr 1221 176.7 183.39 183.56 0.000925 3.46 407.25 118.03 0.26
14.1348 100-yr 2664 176.7 186.06 186.31 0.000878 4.4 813.4 192.96 0.27

14.0893 7Q10 12.1 174.7 176.69 176.69 0.000011 0.16 76.08 50.02 0.02
14.0893 Summer Ave 49.1 174.7 177.23 177.24 0.00007 0.48 102.99 50.03 0.06
14.0893 10-yr 1223 174.7 183.23 183.38 0.000587 3.03 406.5 55.88 0.19
14.0893 100-yr 2670 174.7 185.67 186.05 0.001174 4.99 559.37 69.39 0.27

14.0704 7Q10 12.1 176.28 176.67 176.59 176.69 0.008375 0.97 12.42 80.92 0.44
14.0704 Summer Ave 49.1 176.28 177.21 176.75 177.22 0.000647 0.7 70.46 111.48 0.15
14.0704 10-yr 1223 176.28 183.26 178.13 183.29 0.000155 1.38 886.39 180.85 0.11
14.0704 100-yr 2670 176.28 185.79 179.19 185.86 0.000197 2.03 1316.38 187.68 0.13

14.066 Bridge

14.0617 7Q10 12.1 176.28 176.59 176.59 176.64 0.043247 1.81 6.67 58.48 0.95
14.0617 Summer Ave 49.1 176.28 177.21 176.75 177.22 0.000649 0.7 70.4 111.48 0.15
14.0617 10-yr 1223 176.28 183.26 178.13 183.29 0.000155 1.38 886.08 180.84 0.11
14.0617 100-yr 2670 176.28 185.79 179.19 185.85 0.000198 2.03 1315.73 187.67 0.13

14.0428 7Q10 12.1 174.73 176.13 176.14 0.000237 0.57 21.3 21.05 0.1
14.0428 Summer Ave 49.1 174.73 177.14 177.16 0.000444 1.05 46.56 29 0.15
14.0428 10-yr 1223 174.73 183.21 183.26 0.000621 2.12 770.45 307.71 0.2
14.0428 100-yr 2670 174.73 185.77 185.82 0.000321 2.19 1802.24 489.87 0.16
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Table F-2
HEC-RAS Output

Base Conditions (after 20 years)
River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)
13.8193 7Q10 12.1 174.97 175.74 175.75 0.000506 0.55 21.93 40.8 0.13
13.8193 Summer Ave 49.1 174.97 176.79 176.79 0.000228 0.61 80.25 70.33 0.1
13.8193 10-yr 1223 174.97 182.81 182.86 0.000208 1.86 820.93 226.19 0.13
13.8193 100-yr 2670 174.97 185.42 185.49 0.000238 2.47 1456.9 279.72 0.14

13.5087 7Q10 12.1 174 175.48 175.48 0.00008 0.31 38.48 41.41 0.06
13.5087 Summer Ave 49.1 174 176.52 176.52 0.000122 0.57 85.42 50.91 0.08
13.5087 10-yr 1223 174 182.35 182.44 0.000325 2.44 555.56 97.5 0.16
13.5087 100-yr 2670 174 184.7 184.91 0.000548 3.84 794.95 106.04 0.22

13.3193 7Q10 12.1 170.4 175.47 175.47 0.000002 0.1 120.42 36.16 0.01
13.3193 Summer Ave 49.1 170.4 176.49 176.49 0.000012 0.31 159.67 41.35 0.03
13.3193 10-yr 1223 170.4 182.02 182.1 0.000339 2.46 603.75 192.17 0.16
13.3193 100-yr 2670 170.4 184.24 184.38 0.000473 3.35 1187.12 344.43 0.2

13.092 7Q10 12.1 172.7 175.47 175.47 0.000005 0.13 93.99 49.93 0.02
13.092 Summer Ave 49.1 172.7 176.47 176.47 0.000023 0.34 145.83 53.55 0.04
13.092 10-yr 1223 172.7 181.65 181.72 0.00029 2.3 700.83 150.33 0.15
13.092 100-yr 2670 172.7 183.62 183.77 0.000539 3.57 996.82 150.89 0.2

12.6943 7Q10 13.8 174.01 175.43 175.44 0.000174 0.39 35.65 50.3 0.08
12.6943 Summer Ave 55.7 174.01 176.36 176.36 0.000177 0.65 85.69 55.85 0.09
12.6943 10-yr 1386 174.01 181.06 181.09 0.000301 2.03 1483.55 786.14 0.15
12.6943 100-yr 3030 174.01 183.14 183.16 0.000174 1.85 3523.61 1033.41 0.12

12.5049 7Q10 13.8 173.27 175.41 175.41 0.000011 0.16 86.95 60.85 0.02
12.5049 Summer Ave 55.7 173.27 176.28 176.28 0.000043 0.38 146.74 75.45 0.05
12.5049 10-yr 1386 173.27 180.84 180.86 0.000179 1.47 1540.47 701.49 0.11
12.5049 100-yr 3030 173.27 182.98 183 0.000142 1.66 3182.43 832.39 0.11

12.3004 7Q10 13.8 174.33 175.34 175.36 0.002281 1.12 12.29 24.3 0.28
12.3004 Summer Ave 55.7 174.33 176.11 176.14 0.001837 1.47 37.94 42.71 0.27
12.3004 10-yr 1386 174.33 180.48 180.53 0.000631 1.9 1103.14 839.91 0.2
12.3004 100-yr 3030 174.33 182.81 182.83 0.00018 1.5 3342.4 1087.73 0.12

12.1261 7Q10 14.8 174.14 175.08 175.08 0.000117 0.29 51.11 83.32 0.07
12.1261 Summer Ave 59.7 174.14 175.57 175.57 0.00031 0.61 98.3 109.84 0.11
12.1261 10-yr 1486 174.14 180.32 180.34 0.000101 1.07 2374.5 1183.66 0.09
12.1261 100-yr 3250 174.14 182.73 182.74 0.000058 1.06 5567.32 1469.24 0.07

11.9064 7Q10 14.8 172.5 175.06 175.06 0.000009 0.17 86.18 53.88 0.02
11.9064 Summer Ave 59.7 172.5 175.4 175.41 0.000082 0.56 105.83 59.24 0.07
11.9064 10-yr 1486 172.5 179.88 180.07 0.000725 3.49 425.82 75.48 0.26
11.9064 100-yr 3250 172.5 182.04 182.51 0.001257 5.49 592.38 78.61 0.35

11.7019 7Q10 14.8 170.97 175.06 175.06 0 0.05 292.78 88.38 0
11.7019 Summer Ave 59.7 170.97 175.39 175.39 0.000005 0.18 323.07 90.73 0.02
11.7019 10-yr 1486 170.97 179.65 179.7 0.000168 1.8 1096.19 339.65 0.12
11.7019 100-yr 3250 170.97 181.81 181.89 0.000239 2.55 1893.66 374.52 0.14

11.5769 7Q10 14.8 172.1 175.05 175.05 0.000013 0.16 94.04 74.5 0.02
11.5769 Summer Ave 59.7 172.1 175.38 175.38 0.000127 0.49 121.55 95.13 0.08
11.5769 10-yr 1486 172.1 179.5 179.54 0.000289 1.57 1227.61 450.17 0.14
11.5769 100-yr 3250 172.1 181.66 181.7 0.00025 1.93 2437.6 664.17 0.14

11.558 7Q10 14.8 170.15 175.05 170.41 175.05 0 0.03 456.56 156.04 0
11.558 Summer Ave 59.7 170.15 175.38 170.87 175.38 0.000002 0.12 499.22 158.55 0.01
11.558 10-yr 1486 170.15 179.49 173.01 179.52 0.000095 1.44 1033.08 216.23 0.09
11.558 100-yr 3250 170.15 181.61 174.23 181.67 0.00016 2.19 2032.19 484.1 0.12

11.5557 Bridge

11.5534 7Q10 14.8 170.15 175.05 170.41 175.05 0 0.03 456.56 156.04 0
11.5534 Summer Ave 59.7 170.15 175.38 170.87 175.38 0.000002 0.12 499.21 158.55 0.01
11.5534 10-yr 1486 170.15 179.49 173.01 179.52 0.000095 1.44 1032.93 216.06 0.09
11.5534 100-yr 3250 170.15 181.55 174.23 181.65 0.000211 2.5 1301.39 477.49 0.14

11.5345 7Q10 14.8 171.35 175.05 175.05 0.000001 0.06 249.49 90.42 0.01
11.5345 Summer Ave 59.7 171.35 175.38 175.38 0.000008 0.21 279.24 91.39 0.02
11.5345 10-yr 1486 171.35 179.47 179.51 0.000245 1.47 1033.32 295.5 0.13
11.5345 100-yr 3250 171.35 181.55 181.61 0.000277 2.06 1790.99 466.42 0.15
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Table F-2
HEC-RAS Output

Base Conditions (after 20 years)
River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)
11.3678 7Q10 14.8 172.83 175.05 175.05 0.000003 0.08 188.43 132.81 0.01
11.3678 Summer Ave 59.7 172.83 175.37 175.37 0.000025 0.26 232.29 144.1 0.04
11.3678 10-yr 1486 172.83 179.27 179.31 0.000209 1.52 1095.34 365.77 0.12
11.3678 100-yr 3250 172.83 181.3 181.37 0.000273 2.2 2031.87 528.3 0.15

11.1405 7Q10 14.8 172.62 175.05 175.05 0.000004 0.08 175.69 144.66 0.01
11.1405 Summer Ave 59.7 172.62 175.33 175.34 0.000035 0.27 219.21 158.78 0.04
11.1405 10-yr 1486 172.62 178.99 179.03 0.000252 1.61 1150.86 626.28 0.13
11.1405 100-yr 3250 172.62 181 181.05 0.000239 2 3049.22 1121.59 0.14

10.936 7Q10 14.8 171.69 175.05 175.05 0.000001 0.05 311.71 173.07 0.01
10.936 Summer Ave 59.7 171.69 175.32 175.32 0.000008 0.17 360.24 184.43 0.02
10.936 10-yr 1486 171.69 178.78 178.8 0.000175 1.25 1217.03 368.91 0.11
10.936 100-yr 3250 171.69 180.78 180.82 0.000187 1.69 2640.89 1006.89 0.12

10.7011 7Q10 14.8 173.57 175.04 175.04 0.000042 0.2 75.42 102.34 0.04
10.7011 Summer Ave 59.7 173.57 175.28 175.29 0.000308 0.59 101.88 119.61 0.11
10.7011 10-yr 1486 173.57 178.48 178.5 0.000355 1.21 1258.46 576.27 0.14
10.7011 100-yr 3250 173.57 180.56 180.59 0.000191 1.37 2515.3 633.83 0.12

10.5193 7Q10 14.8 168.7 175.04 175.04 0.000001 0.04 362.17 275.29 0.01
10.5193 Summer Ave 59.7 168.7 175.26 175.26 0.000009 0.14 425.26 299.36 0.02
10.5193 10-yr 1486 168.7 178.33 178.34 0.000096 0.87 1714.35 466.67 0.08
10.5193 100-yr 3250 168.7 180.43 180.45 0.000103 1.2 2714.3 487.29 0.09

10.3261 7Q10 14.8 168.67 175.04 175.04 0 0.02 715.81 195.93 0
10.3261 Summer Ave 59.7 168.67 175.26 175.26 0.000001 0.08 758.91 199.44 0.01
10.3261 10-yr 1486 168.67 178.24 178.25 0.000071 1.05 1420.77 233.27 0.07
10.3261 100-yr 3250 168.67 180.29 180.33 0.000129 1.71 1920.78 254.45 0.11

10.133 7Q10 14.8 168.92 175.04 175.04 0 0.02 755.91 204.95 0
10.133 Summer Ave 59.7 168.92 175.26 175.26 0.000001 0.07 800.54 205.79 0.01
10.133 10-yr 1486 168.92 178.17 178.18 0.000065 1.05 1444.91 292.38 0.07
10.133 100-yr 3250 168.92 180.16 180.2 0.000123 1.71 2188.47 455.65 0.1

9.936 7Q10 14.8 168.08 175.04 175.04 0 0.02 735.85 168.32 0
9.936 Summer Ave 59.7 168.08 175.26 175.26 0 0.08 772.46 169.4 0.01
9.936 10-yr 1486 168.08 178.1 178.12 0.000056 1.16 1354.21 295.65 0.08
9.936 100-yr 3250 168.08 180.03 180.08 0.000114 1.91 2068.85 445.34 0.11

9.7428 7Q10 14.8 166.6 175.04 175.04 0 0.02 769.89 185.39 0
9.7428 Summer Ave 59.7 166.6 175.26 175.26 0 0.08 810.57 190.59 0.01
9.7428 10-yr 1486 166.6 178.04 178.06 0.000059 1.14 1450.81 281.35 0.08
9.7428 100-yr 3250 166.6 179.91 179.96 0.000119 1.89 2045.14 355.12 0.12

9.5496 7Q10 14.8 167.76 175.04 175.04 0 0.02 796.18 201.26 0
9.5496 Summer Ave 59.7 167.76 175.26 175.26 0 0.07 840.3 207.26 0.01
9.5496 10-yr 1580 167.76 177.98 178 0.000059 1.05 1575.09 404.15 0.08
9.5496 100-yr 3250 167.76 179.81 179.85 0.000093 1.58 2544.88 657.17 0.1

9.311 7Q10 14.8 166.18 175.04 175.04 0 0 3464.15 472.12 0
9.311 Summer Ave 59.7 166.18 175.26 175.26 0 0.02 3566.32 473.74 0
9.311 10-yr 1580 166.18 177.99 177.99 0.000003 0.32 4923.33 532.25 0.02
9.311 100-yr 3250 166.18 179.81 179.82 0.000006 0.56 5959.83 696.24 0.03

9.292 7Q10 14.8 165.96 175.04 167.68 175.04 0 0.02 635.04 346.12 0
9.292 Summer Ave 59.7 165.96 175.26 167.68 175.26 0 0.09 654.21 347.75 0.01
9.292 10-yr 1580 165.96 177.92 170.03 177.97 0.000081 1.77 891.01 457.92 0.1
9.292 100-yr 3250 165.96 179.62 171.35 179.77 0.000203 3.12 1041.8 497.85 0.16

9.2896 Bridge

9.2871 7Q10 14.8 165.96 175.04 167.68 175.04 0 0.02 635.04 346.12 0
9.2871 Summer Ave 59.7 165.96 175.26 167.68 175.26 0 0.09 654.21 347.74 0.01
9.2871 10-yr 1580 165.96 177.92 170.03 177.97 0.000081 1.77 890.85 457.88 0.1
9.2871 100-yr 3250 165.96 179.62 171.35 179.77 0.000203 3.12 1041.19 497.69 0.16

9.2682 7Q10 14.8 165.7 175.04 175.04 0 0.01 2065.74 356.16 0
9.2682 Summer Ave 59.7 165.7 175.26 175.26 0 0.03 2142.81 357.8 0
9.2682 10-yr 1580 165.7 177.94 177.95 0.000008 0.5 3314.19 491.66 0.03
9.2682 100-yr 3250 165.7 179.68 179.69 0.000018 0.85 4205.43 533.75 0.05

Table F-2
17



Table F-2
HEC-RAS Output

Base Conditions (after 20 years)
River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)
9.0977 7Q10 14.8 169.74 175.04 175.04 0 0.01 1055.13 299.96 0
9.0977 Summer Ave 59.7 169.74 175.26 175.26 0.000001 0.05 1120.65 307.2 0
9.0977 10-yr 1580 169.74 177.92 177.93 0.00007 0.78 2029.2 364.25 0.06
9.0977 100-yr 3250 169.74 179.63 179.66 0.00012 1.22 2749.52 503.27 0.08

9.0043 7Q10 14.8 168.95 175.04 175.04 0 0.01 1054.65 259.94 0
9.0043 Summer Ave 59.7 168.95 175.26 175.26 0 0.05 1110.99 262.77 0
9.0043 10-yr 1580 168.95 177.88 177.9 0.00007 0.86 1845.46 303.33 0.06
9.0043 100-yr 3250 168.95 179.56 179.59 0.000135 1.39 2399.61 357.51 0.09

8.9108 7Q10 14.8 168.84 175.04 175.04 0 0.02 804.48 189.21 0
8.9108 Summer Ave 59.7 168.84 175.26 175.26 0.000001 0.07 845.46 191.56 0.01
8.9108 10-yr 1580 168.84 177.83 177.85 0.000121 1.16 1377.52 226.44 0.08
8.9108 100-yr 3250 168.84 179.45 179.5 0.000246 1.91 1768.78 259.51 0.12

8.8174 7Q10 15 167.25 175.04 175.04 0 0.02 698.4 142.11 0
8.8174 Summer Ave 60.4 167.25 175.26 175.26 0.000001 0.08 729.44 146.9 0.01
8.8174 10-yr 1580 167.25 177.75 177.78 0.000153 1.51 1150.98 179.55 0.09
8.8174 100-yr 3290 167.25 179.25 179.35 0.000368 2.62 1424.3 184.08 0.15

8.808 7Q10 15 174.9 175.02 174.98 175.04 0.025135 1.12 13.41 116.01 0.58
8.808 Summer Ave 60.4 174.9 175.19 175.1 175.24 0.01863 1.77 34.07 117.85 0.58
8.808 10-yr 1580 174.9 177.16 176.66 177.63 0.012141 5.61 310.15 166.3 0.66
8.808 100-yr 3290 174.9 178.3 177.73 179.09 0.012179 7.4 510.83 177.96 0.71

8.8078 Inl Struct

8.7469 7Q10 15 162.38 164.38 164.38 0.00017 0.39 38.8 38.79 0.07
8.7469 Summer Ave 60.4 162.38 165.29 165.3 0.000372 0.73 82.33 56.51 0.11
8.7469 10-yr 1580 162.38 170.88 171.03 0.00101 3.12 517.22 92.34 0.22
8.7469 100-yr 3290 162.38 174.04 174.31 0.001137 4.23 855.46 126.04 0.24

8.728 7Q10 15 162.06 164.38 162.19 164.38 0.000005 0.12 129.68 200 0.01
8.728 Summer Ave 60.4 162.06 165.29 162.39 165.29 0.000027 0.33 180.59 200 0.03
8.728 10-yr 1580 162.06 170.78 164.97 170.95 0.000662 3.24 487.71 200 0.19
8.728 100-yr 3290 162.06 173.77 166.82 174.16 0.001075 5.03 654.62 200 0.26

8.7232 Bridge

8.7185 7Q10 15 162.06 164.38 162.19 164.38 0.000005 0.12 129.66 200 0.01
8.7185 Summer Ave 60.4 162.06 165.29 162.39 165.29 0.000027 0.33 180.46 200 0.03
8.7185 10-yr 1580 162.06 170.67 164.97 170.84 0.000691 3.28 481.39 200 0.2
8.7185 100-yr 3290 162.06 173.47 166.82 173.88 0.001174 5.16 637.63 200 0.27

8.6995 7Q10 15 162.73 164.38 164.38 0.000157 0.37 46.13 60.57 0.07
8.6995 Summer Ave 60.4 162.73 165.28 165.28 0.000255 0.67 118.79 101.1 0.09
8.6995 10-yr 1580 162.73 170.64 170.73 0.000711 2.9 935.34 198.34 0.19
8.6995 100-yr 3290 162.73 173.51 173.65 0.000801 3.86 1574.43 247.57 0.22

8.5423 7Q10 15.1 163.06 163.72 163.72 163.88 0.078244 3.28 4.6 14.04 1.01
8.5423 Summer Ave 61 163.06 164.2 164.2 164.5 0.065381 4.35 14.02 24.51 1.01
8.5423 10-yr 1600 163.06 167.31 167.31 168.74 0.039012 9.6 166.7 58.34 1
8.5423 100-yr 3320 163.06 169.1 169.1 171.41 0.035428 12.19 272.48 61.33 1.01

8.5234 7Q10 15.1 161.06 161.57 161.17 161.57 0.000802 0.44 34.48 69.73 0.11
8.5234 Summer Ave 61 161.06 162.15 161.36 162.16 0.001007 0.8 75.89 73.06 0.14
8.5234 10-yr 1600 161.06 166.37 163.55 166.64 0.003109 4.16 384.21 168.91 0.32
8.5234 100-yr 3320 161.06 168.93 165.11 169.45 0.003574 5.81 570.97 212.19 0.37

8.5201 Bridge

8.5168 7Q10 15.1 161.06 161.46 161.17 161.46 0.001826 0.56 26.84 69.09 0.16
8.5168 Summer Ave 61 161.06 161.99 161.36 162.01 0.001667 0.94 64.94 72.21 0.17
8.5168 10-yr 1600 161.06 166.37 163.55 166.64 0.003109 4.16 384.2 168.9 0.32
8.5168 100-yr 3320 161.06 168.93 165.11 169.45 0.003574 5.81 570.95 212.19 0.37

8.4978 7Q10 15.1 160.32 160.96 160.82 161.01 0.022772 1.75 8.61 26.76 0.54
8.4978 Summer Ave 61 160.32 161.64 161.2 161.69 0.007949 1.68 36.41 55.03 0.36
8.4978 10-yr 1600 160.32 166.02 166.28 0.003982 4.16 433.9 160.98 0.35
8.4978 100-yr 3320 160.32 168.72 169.03 0.002773 4.78 945.31 210.04 0.32

8.3141 7Q10 15.1 155.17 156.52 156.53 0.00192 0.83 18.18 27.01 0.18
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Table F-2
HEC-RAS Output

Base Conditions (after 20 years)
River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)
8.3141 Summer Ave 61 155.17 157.27 157.3 0.002908 1.38 44.33 42.17 0.24
8.3141 10-yr 1600 155.17 162.88 163.12 0.00272 3.97 403.25 68.43 0.29
8.3141 100-yr 3320 155.17 165.64 166.09 0.003298 5.46 684.34 140.33 0.33

8.1683 7Q10 15.1 153.28 154.2 153.83 154.21 0.005373 1.08 14.01 30.56 0.28
8.1683 Summer Ave 61 153.28 154.95 154.24 154.98 0.003128 1.42 42.93 40.77 0.24
8.1683 10-yr 1600 153.28 160.73 160.98 0.002824 4.45 578.96 184.04 0.3
8.1683 100-yr 3320 153.28 163.69 163.96 0.002234 5.06 1231.94 246.31 0.29

8.0044 7Q10 15.1 150.42 151.67 151.68 0.001837 0.77 19.49 31.17 0.17
8.0044 Summer Ave 61 150.42 152.33 152.36 0.002929 1.35 45.06 44.2 0.24
8.0044 10-yr 1600 150.42 157.45 157.82 0.004865 4.92 325.38 64.88 0.39
8.0044 100-yr 3320 150.42 162.12 162.31 0.001598 3.61 1037.92 176.96 0.24

7.9855 7Q10 15.1 150.42 151.01 150.98 151.12 0.059905 2.67 5.66 19.31 0.87
7.9855 Summer Ave 61 150.42 151.67 151.39 151.76 0.017224 2.37 25.72 41.18 0.53
7.9855 10-yr 1600 150.42 157.09 154.07 157.37 0.003461 4.25 376.06 68.45 0.32
7.9855 100-yr 3320 150.42 161.72 155.71 162.08 0.002007 4.84 686.2 170.77 0.27

7.983 Bridge

7.9805 7Q10 15.1 150.42 151 150.98 151.12 0.060373 2.68 5.64 19.28 0.87
7.9805 Summer Ave 61 150.42 151.67 151.39 151.76 0.017234 2.37 25.71 41.18 0.53
7.9805 10-yr 1600 150.42 157.09 154.07 157.37 0.003461 4.25 376.05 68.45 0.32
7.9805 100-yr 3320 150.42 161.72 155.71 162.08 0.002007 4.84 686.19 170.77 0.27

7.9464 7Q10 15.1 148.89 150.01 150.02 0.002026 0.76 19.97 35.67 0.18
7.9464 Summer Ave 61 148.89 150.66 150.69 0.002855 1.22 50.03 56.46 0.23
7.9464 10-yr 1600 148.89 156.66 156.86 0.002023 3.58 446.87 66.95 0.24
7.9464 100-yr 3320 148.89 161.53 161.74 0.001135 3.84 1056.47 191.92 0.2

7.9275 7Q10 15.1 148.9 149.75 149.36 149.77 0.003012 0.91 16.68 31.13 0.22
7.9275 Summer Ave 61 148.9 149.93 149.7 150.05 0.020422 2.73 22.32 33.53 0.58
7.9275 10-yr 1600 148.9 155.84 153.08 156.43 0.005268 6.19 258.55 51.51 0.43
7.9275 100-yr 3320 148.9 160.79 155.38 161.43 0.002854 6.67 581.47 119.61 0.35

7.9248 Bridge

7.9222 7Q10 15.1 148.9 149.36 149.36 149.47 0.086492 2.73 5.54 24.15 1
7.9222 Summer Ave 61 148.9 149.93 149.7 150.05 0.020437 2.73 22.31 33.53 0.58
7.9222 10-yr 1600 148.9 155.84 153.08 156.43 0.005269 6.19 258.53 51.51 0.43
7.9222 100-yr 3320 148.9 160.37 155.38 161.05 0.003149 6.84 546.07 55.96 0.36

7.9032 7Q10 15.1 148.14 149 149.01 0.000983 0.88 17.17 31.84 0.21
7.9032 Summer Ave 61 148.14 149.65 149.68 0.001275 1.5 40.77 41.29 0.27
7.9032 10-yr 1600 148.14 155.75 156.08 0.001199 4.65 344.42 52.64 0.32
7.9032 100-yr 3320 148.14 160.3 160.78 0.001016 5.57 628.51 131.6 0.3

7.8843 7Q10 15.1 147.61 148.9 148.22 148.92 0.000887 1.03 14.64 19.59 0.21
7.8843 Summer Ave 61 147.61 149.38 148.81 149.47 0.003239 2.38 25.61 25.78 0.42
7.8843 10-yr 1600 147.61 155.37 152.69 155.88 0.001981 5.72 279.96 56.91 0.43
7.8843 100-yr 3320 147.61 160.13 154.95 160.67 0.000975 5.96 672.43 144.3 0.34

7.8788 Bridge

7.8733 7Q10 15.1 147.61 148.22 148.22 148.41 0.024296 3.52 4.29 10.92 0.99
7.8733 Summer Ave 61 147.61 149.14 148.81 149.29 0.00656 3.1 19.67 22.64 0.59
7.8733 10-yr 1600 147.61 155.18 152.69 155.72 0.002204 5.93 269.91 56.24 0.46
7.8733 100-yr 3320 147.61 158.99 154.95 159.74 0.001565 6.96 477.28 70.49 0.42

7.8496 7Q10 15.1 146.15 148.09 148.09 0.000482 0.46 33.18 34.01 0.08
7.8496 Summer Ave 61 146.15 148.94 148.95 0.001067 0.94 64.92 39.37 0.13
7.8496 10-yr 1600 146.15 154.9 155.2 0.004954 4.38 366.11 60.76 0.31
7.8496 100-yr 3320 146.15 158.86 159.29 0.003834 5.32 721.72 145.68 0.3

7.8212 7Q10 15.1 147 147.82 147.6 147.87 0.020684 1.69 8.95 21.73 0.46
7.8212 Summer Ave 61 147 148.48 148.55 0.015114 2.13 28.69 38.9 0.44
7.8212 10-yr 1600 147 154.2 154.49 0.004563 4.32 370.21 63.09 0.31
7.8212 100-yr 3320 147 158.36 158.74 0.003344 5 780.91 163.61 0.28

7.7928 7Q10 15.1 145.41 146.35 145.96 146.37 0.005821 1.03 14.72 30 0.25
7.7928 Summer Ave 61 145.41 146.92 146.36 146.98 0.007633 1.92 31.73 37.65 0.33
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Table F-2
HEC-RAS Output

Base Conditions (after 20 years)
River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)
7.7928 10-yr 1600 145.41 151.61 150.31 152.95 0.018644 9.28 172.32 98.13 0.68
7.7928 100-yr 3320 145.41 154.61 153.12 157.09 0.019778 12.66 262.33 120.78 0.75

7.7892 Bridge

7.7855 7Q10 15.1 145.41 146.35 145.96 146.37 0.005821 1.03 14.72 30 0.25
7.7855 Summer Ave 61 145.41 146.92 146.36 146.98 0.007634 1.92 31.72 37.65 0.33
7.7855 10-yr 1600 145.41 151.6 150.31 152.94 0.018669 9.29 172.25 98.1 0.68
7.7855 100-yr 3320 145.41 154.6 153.12 157.09 0.019817 12.66 262.18 120.77 0.75

7.7666 7Q10 15.1 144.68 145.5 145.23 145.53 0.013292 1.35 11.21 27.39 0.37
7.7666 Summer Ave 61 144.68 146.28 146.31 0.0057 1.46 41.9 48.16 0.28
7.7666 10-yr 1600 144.68 151.41 151.65 0.004004 4.05 455.07 112.01 0.31
7.7666 100-yr 3320 144.68 155.15 155.42 0.002615 4.47 905.51 124.26 0.26

7.6454 7Q10 15.1 142.24 143.19 142.69 143.19 0.001659 0.61 24.65 52.08 0.16
7.6454 Summer Ave 61 142.24 143.61 143.03 143.64 0.00319 1.26 48.27 55.82 0.24
7.6454 10-yr 1600 142.24 149.3 149.55 0.002736 3.99 400.65 68.19 0.29
7.6454 100-yr 3320 142.24 153.89 154.14 0.001559 4.14 1042.33 198.74 0.24

7.5753 7Q10 15.1 141.23 141.45 141.45 141.54 0.032789 2.37 6.37 37.08 1.01
7.5753 Summer Ave 61 141.23 141.94 142.04 0.006204 2.49 24.54 37.4 0.54
7.5753 10-yr 1600 141.23 148.74 148.94 0.001049 3.54 452 98.43 0.29
7.5753 100-yr 3320 141.23 153.65 153.84 0.000444 3.54 938.4 99.82 0.2

7.5374 7Q10 15.1 139.43 140.86 139.84 140.86 0.000248 0.65 23.07 23.57 0.12
7.5374 Summer Ave 61 139.43 141.72 140.37 141.75 0.000527 1.31 46.67 29.44 0.18
7.5374 10-yr 1600 139.43 148.19 144.6 148.62 0.001534 5.22 306.3 50.79 0.37
7.5374 100-yr 3320 139.43 153.16 147.07 153.64 0.000894 5.57 717.09 196.76 0.31

7.5319 Bridge

7.5264 7Q10 15.1 139.43 139.84 139.84 140.02 0.0258 3.34 4.52 13.08 1
7.5264 Summer Ave 61 139.43 140.37 140.37 140.72 0.020758 4.76 12.83 18.52 1.01
7.5264 10-yr 1600 139.43 145.23 146.6 0.007981 9.41 170.11 41 0.81
7.5264 100-yr 3320 139.43 147.32 147.07 149.79 0.010077 12.62 263.08 47.9 0.95

7.5075 7Q10 15.1 137.1 139.31 139.32 0.000163 0.57 26.35 23.83 0.1
7.5075 Summer Ave 61 137.1 140.28 140.3 0.000352 1.15 53.14 29.94 0.15
7.5075 10-yr 1600 137.1 145.07 145.79 0.003203 6.79 235.47 46.08 0.53
7.5075 100-yr 3320 137.1 147.09 148.61 0.005178 9.91 335.14 52.86 0.69

7.4791 7Q10 15.1 137.5 139.29 139.29 0.000199 0.55 27.31 30.6 0.1
7.4791 Summer Ave 61 137.5 140.23 140.24 0.000337 0.95 63.9 46.81 0.14
7.4791 10-yr 1600 137.5 145.2 145.42 0.000861 3.75 464.64 117.03 0.29
7.4791 100-yr 3320 137.5 147.58 147.99 0.001018 5.23 788.17 155.28 0.33

7.2745 7Q10 15.1 137.75 138.79 138.37 138.81 0.001716 1.14 13.29 25.53 0.28
7.2745 Summer Ave 61 137.75 139.49 138.83 139.53 0.001827 1.65 37 42.6 0.31
7.2745 10-yr 1600 137.75 141.72 141.72 142.95 0.013488 8.88 180.2 73.71 1
7.2745 100-yr 3320 137.75 143.25 143.25 145.22 0.011571 11.26 299.45 83.75 1

7.0965 7Q10 15.1 135.29 135.92 135.96 0.006789 1.61 9.37 29.93 0.51
7.0965 Summer Ave 61 135.29 136.32 136.41 0.007742 2.4 25.41 49.3 0.59
7.0965 10-yr 1600 135.29 140.7 140.79 0.000631 2.42 661.63 192.88 0.23
7.0965 100-yr 3320 135.29 143.17 143.3 0.00045 2.88 1175.21 235.79 0.21

6.8465 7Q10 15.1 132.78 135.93 135.93 0.000003 0.11 141.77 90.13 0.01
6.8465 Summer Ave 61 132.78 136.22 136.22 0.000035 0.36 169.37 98.56 0.05
6.8465 10-yr 1600 132.78 140.12 140.18 0.000342 2.01 795.2 191.91 0.17
6.8465 100-yr 3320 132.78 142.71 142.81 0.000301 2.56 1296.58 195.53 0.18

6.7272 7Q10 15.1 131.46 135.93 135.93 0 0.05 324.85 153.84 0.01
6.7272 Summer Ave 61 131.46 136.21 136.21 0.000005 0.16 371.22 168.87 0.02
6.7272 10-yr 1600 131.46 140.03 140.06 0.000106 1.28 1281.57 320.71 0.1
6.7272 100-yr 3320 131.46 142.64 142.68 0.000109 1.71 2280.89 454.78 0.11

6.6421 7Q10 15.1 131.39 135.93 135.93 0 0.04 400.17 159.12 0
6.6421 Summer Ave 61 131.39 136.21 136.21 0.000003 0.14 446.78 167.56 0.01
6.6421 10-yr 1600 131.39 139.99 140.01 0.000106 1.25 1284.23 254.94 0.1
6.6421 100-yr 3320 131.39 142.59 142.63 0.000115 1.69 2086 411.12 0.11
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Table F-2
HEC-RAS Output

Base Conditions (after 20 years)
River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)
6.5569 7Q10 15.1 131.59 135.93 135.93 0 0.03 435.86 164.59 0
6.5569 Summer Ave 61 131.59 136.21 136.21 0.000003 0.13 483.65 171.09 0.01
6.5569 10-yr 1600 131.59 139.94 139.96 0.000112 1.23 1297.39 251.92 0.1
6.5569 100-yr 3320 131.59 142.54 142.58 0.000131 1.67 2037.51 373.44 0.11

6.4718 7Q10 15.1 132.4 135.93 135.93 0 0.04 368.27 160.99 0
6.4718 Summer Ave 61 132.4 136.21 136.21 0.000004 0.15 414.59 166.1 0.02
6.4718 10-yr 1600 132.4 139.87 139.9 0.000157 1.36 1179.01 244.71 0.11
6.4718 100-yr 3320 132.4 142.46 142.51 0.000173 1.78 1955.32 406.83 0.12

6.3866 7Q10 15.1 127.9 135.93 135.93 0 0.01 1409.27 245.74 0
6.3866 Summer Ave 61 127.9 136.21 136.21 0 0.04 1479.13 247.48 0
6.3866 10-yr 1600 127.9 139.87 139.88 0.000017 0.66 2499.84 349.17 0.04
6.3866 100-yr 3320 127.9 142.46 142.47 0.000032 1.03 3588.43 508.36 0.05

6.3638 7Q10 15.1 135.74 135.89 135.85 135.92 0.014385 1.27 11.9 78 0.57
6.3638 Summer Ave 61 135.74 136.13 136.01 136.19 0.010804 2.03 30.04 78 0.58
6.3638 10-yr 1600 135.74 139.14 138.09 139.7 0.005778 6.04 265.05 78 0.58
6.3638 100-yr 3320 135.74 141.27 139.58 142.19 0.005248 7.7 431.11 78 0.58

6.3637 Inl Struct

6.2507 7Q10 15.1 124.1 125.06 125.07 0.000487 0.61 24.83 38.72 0.13
6.2507 Summer Ave 61 124.1 125.9 125.91 0.000605 0.94 64.91 61.58 0.16
6.2507 10-yr 1600 124.1 130.66 130.91 0.001686 4.01 399.49 89.45 0.33
6.2507 100-yr 3320 124.1 133.2 133.6 0.001749 5.11 650.14 103.18 0.36

6.1271 7Q10 15.1 123.36 124.52 124.53 0.001616 1.03 14.6 25.21 0.24
6.1271 Summer Ave 61.1 123.36 124.99 125.06 0.004206 2.1 29.09 35.59 0.41
6.1271 10-yr 1598 123.36 130.38 130.41 0.000302 1.75 1937.43 1052.26 0.15
6.1271 100-yr 3323 123.36 133.21 133.23 0.000107 1.45 4992.09 1103.65 0.09

5.985 7Q10 15.1 122.57 123.28 122.92 123.29 0.001689 0.88 17.15 39.12 0.23
5.985 Summer Ave 61.1 122.57 124.3 123.26 124.31 0.000426 0.77 79.38 78.66 0.14
5.985 10-yr 1598 122.57 130.09 125.63 130.16 0.000353 2.12 754.44 412.91 0.16
5.985 100-yr 3323 122.57 132.96 126.98 133.08 0.000368 2.87 1155.94 423.06 0.18

5.9652 7Q10 15.1 122.02 123.21 122.49 123.22 0.000332 0.76 19.97 25.88 0.15
5.9652 Summer Ave 61.1 122.02 124.25 122.96 124.27 0.000365 1.15 53.25 39.53 0.17
5.9652 10-yr 1598 122.02 129.87 126.34 130.09 0.00061 3.77 423.32 76.92 0.28
5.9652 100-yr 3323 122.02 132.56 128.05 133 0.00072 5.32 624.92 104.36 0.32

5.9623 Bridge

5.9595 7Q10 15.1 122.02 123.2 122.49 123.21 0.000345 0.77 19.7 25.76 0.15
5.9595 Summer Ave 61.1 122.02 124.23 122.96 124.26 0.000372 1.16 52.8 39.3 0.18
5.9595 10-yr 1598 122.02 129.85 126.34 130.08 0.000617 3.79 421.79 76.76 0.28
5.9595 100-yr 3323 122.02 132.54 128.05 132.98 0.000727 5.33 623.07 103.53 0.33

5.9491 7Q10 15.1 122.02 123.17 123.18 0.000671 0.79 19.11 25.52 0.16
5.9491 Summer Ave 61.1 122.02 124.21 124.23 0.000688 1.18 51.76 38.51 0.18
5.9491 10-yr 1598 122.02 129.79 130.03 0.001111 3.91 415.43 75.98 0.29
5.9491 100-yr 3323 122.02 132.45 132.92 0.001345 5.52 645.09 100.7 0.33

5.807 7Q10 15.1 121.02 122.56 121.83 122.57 0.001031 0.99 15.2 19.76 0.2
5.807 Summer Ave 61.1 121.02 123.48 122.43 123.52 0.00139 1.58 38.77 31.55 0.25
5.807 10-yr 1598 121.02 128.61 128.9 0.002106 4.32 386.17 152.23 0.38
5.807 100-yr 3323 121.02 131.97 132.14 0.000727 3.79 1558.69 492.77 0.24

5.6896 7Q10 15.1 120 120.54 120.54 120.67 0.038195 2.94 5.13 19.61 1.02
5.6896 Summer Ave 61.1 120 120.94 120.93 121.17 0.02989 3.81 16.04 34.69 0.99
5.6896 10-yr 1598 120 128.37 128.44 0.000306 2.08 768.31 123.91 0.15
5.6896 100-yr 3323 120 131.76 131.84 0.000343 2.3 1864.66 522.37 0.16

5.3581 7Q10 15.1 118.79 119.86 119.86 0.000041 0.2 74.42 94.85 0.04
5.3581 Summer Ave 61.1 118.79 120.64 120.64 0.000071 0.4 151.18 102.53 0.06
5.3581 10-yr 1598 118.79 128.13 128.16 0.00009 1.35 1446.93 471.05 0.09
5.3581 100-yr 3323 118.79 131.54 131.57 0.00008 1.63 3104.26 499.92 0.09

5.1498 7Q10 15.1 117.78 119.85 119.85 0.000004 0.1 145.45 91.9 0.01
5.1498 Summer Ave 61.1 117.78 120.6 120.6 0.00002 0.28 217.52 100.03 0.03
5.1498 10-yr 1598 117.78 128.06 128.08 0.000063 1.3 1722.33 314.51 0.08
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Table F-2
HEC-RAS Output

Base Conditions (after 20 years)
River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)
5.1498 100-yr 3323 117.78 131.45 131.48 0.000079 1.79 2838.19 346.75 0.09

4.9951 7Q10 15.1 117.97 119.85 119.85 0.000009 0.14 108.03 76.45 0.02
4.9951 Summer Ave 61.1 117.97 120.58 120.58 0.000044 0.35 174.02 101.95 0.05
4.9951 10-yr 1598 117.97 128 128.02 0.000067 1.23 1537.13 272.45 0.08
4.9951 100-yr 3323 117.97 131.38 131.42 0.000079 1.68 2686.64 373.42 0.09

4.8405 7Q10 15.1 118.01 119.84 119.84 0.000009 0.14 110.24 77.62 0.02
4.8405 Summer Ave 61.1 118.01 120.54 120.55 0.000039 0.36 167.72 85.48 0.05
4.8405 10-yr 1598 118.01 127.95 127.97 0.00006 1.11 1636.88 310.32 0.07
4.8405 100-yr 3323 118.01 131.33 131.36 0.000068 1.5 2845.35 418.68 0.08

4.6858 7Q10 15.1 117.56 119.84 119.84 0.000003 0.1 156.07 86.66 0.01
4.6858 Summer Ave 61.1 117.56 120.52 120.52 0.000018 0.28 217.47 91.66 0.03
4.6858 10-yr 1598 117.56 127.91 127.92 0.000054 0.99 1851.26 425.24 0.07
4.6858 100-yr 3323 117.56 131.28 131.31 0.000053 1.28 3290.95 427.97 0.07

4.5627 7Q10 15.1 118.88 119.83 119.83 0.000113 0.29 54.67 92.19 0.06
4.5627 Summer Ave 61.1 118.88 120.49 120.5 0.000169 0.53 131.63 140.29 0.09
4.5627 10-yr 1598 118.88 127.88 127.89 0.000039 0.81 2944.37 504.98 0.06
4.5627 100-yr 3323 118.88 131.26 131.27 0.000039 1.07 4706.43 539.14 0.06

4.557 7Q10 15.1 118 119.83 118.19 119.83 0.000001 0.05 288.88 369.64 0.01
4.557 Summer Ave 61.1 118 120.49 118.32 120.5 0.000006 0.15 415.43 408.16 0.02
4.557 10-yr 1598 118 127.87 119.61 127.89 0.000028 0.88 1817.36 570.29 0.05
4.557 100-yr 3323 118 131.24 120.43 131.27 0.000044 1.35 2456.35 614.29 0.07

4.5513 7Q10 18.1 118.9 119.76 119.57 119.82 0.005512 2.03 8.9 20.73 0.55
4.5513 Summer Ave 73.3 118.9 120.34 120.08 120.48 0.00503 3.01 24.35 29 0.58
4.5513 10-yr 1980 118.9 126 124.75 127.71 0.006089 10.51 188.4 29 0.73
4.5513 100-yr 3988 118.9 129.1 129.1 131.07 0.005585 12.17 549.55 161 0.69

4.5501 Inl Struct

4.5362 7Q10 18.1 117.7 118.26 118.19 118.33 0.01031 2.14 8.46 30.45 0.72
4.5362 Summer Ave 73.3 117.7 118.59 118.55 118.77 0.013981 3.4 21.54 48.6 0.9
4.5362 10-yr 1980 117.7 123.7 123.86 0.000515 3.22 642.3 143.56 0.26
4.5362 100-yr 3988 117.7 127.09 127.3 0.000349 3.78 1156.55 160.44 0.23

4.5097 7Q10 18.1 116.92 117.67 117.69 0.002389 1.14 15.91 49.22 0.35
4.5097 Summer Ave 73.3 116.92 118.25 118.29 0.001333 1.61 45.53 53.86 0.31
4.5097 10-yr 1980 116.92 123.24 123.72 0.00146 5.53 357.96 64.65 0.41
4.5097 100-yr 3988 116.92 126.38 127.16 0.00134 7.1 590.76 104.94 0.42

4.4888 7Q10 18.1 116.22 117.61 117.62 0.000306 0.68 26.68 38.41 0.14
4.4888 Summer Ave 73.3 116.22 118.13 118.17 0.000911 1.45 50.6 52.9 0.26
4.4888 10-yr 1980 116.22 123.07 123.56 0.001303 5.8 417.66 93.07 0.42
4.4888 100-yr 3988 116.22 126.27 127.01 0.001133 7.23 721.01 96.27 0.42

4.4746 7Q10 18.1 116.92 117.57 117.28 117.58 0.000856 0.75 24.16 64.7 0.22
4.4746 Summer Ave 73.3 116.92 118.07 117.54 118.1 0.000843 1.3 56.52 64.7 0.24
4.4746 10-yr 1980 116.92 123.02 120.27 123.45 0.001277 5.25 384.55 76.49 0.38
4.4746 100-yr 3988 116.92 126.23 122.12 126.91 0.001155 6.69 642.88 101.36 0.39

4.472 Bridge

4.4693 7Q10 18.1 116.92 117.54 117.28 117.55 0.001121 0.81 22.27 64.7 0.24
4.4693 Summer Ave 73.3 116.92 118.05 117.54 118.07 0.000935 1.34 54.77 64.7 0.26
4.4693 10-yr 1980 116.92 122.98 120.27 123.41 0.00131 5.29 381.23 76.04 0.39
4.4693 100-yr 3988 116.92 126.19 122.12 126.88 0.001173 6.72 639.6 101.05 0.39

4.4153 7Q10 18.1 115.72 116.42 116.42 116.59 0.032791 3.32 5.46 21.6 0.99
4.4153 Summer Ave 73.3 115.72 116.93 116.93 117.23 0.028086 4.44 16.51 37.56 1.01
4.4153 10-yr 1980 115.72 122.7 120.63 122.89 0.001491 4.24 911.1 380.94 0.33
4.4153 100-yr 3988 115.72 126.27 122.16 126.37 0.000503 3.49 2561.12 565.28 0.21

4.1085 7Q10 18.1 112.07 113.73 113.73 0.0004 0.52 35.08 60.44 0.12
4.1085 Summer Ave 73.3 112.07 114.72 114.73 0.000244 0.74 99.53 69.2 0.11
4.1085 10-yr 1980 112.07 122.21 122.25 0.00017 1.91 1936.18 502.57 0.12
4.1085 100-yr 3988 112.07 126.01 126.04 0.000111 1.97 3930 539.13 0.1

3.814 7Q10 18.1 111.95 113.18 113.19 0.000314 0.58 31.42 38.14 0.11

Table F-2
22



Table F-2
HEC-RAS Output

Base Conditions (after 20 years)
River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)
3.814 Summer Ave 73.3 111.95 114.27 114.28 0.000339 0.87 84.01 57.83 0.13
3.814 10-yr 1980 111.95 121.88 121.94 0.000243 2.25 1580.25 442.57 0.14
3.814 100-yr 3988 111.95 125.8 125.84 0.000145 2.26 3339.21 454.33 0.12

3.492 7Q10 18.1 111.22 112.98 111.57 112.98 0.000065 0.36 50.25 37.44 0.05
3.492 Summer Ave 73.3 111.22 113.79 111.97 113.8 0.000243 0.88 83.45 43.95 0.11
3.492 10-yr 1980 111.22 121.31 115.92 121.42 0.000395 2.86 981.67 456.46 0.18
3.492 100-yr 3988 111.22 125.38 118 125.5 0.000291 3.24 1858.13 503.76 0.17

3.4722 7Q10 18.1 112.12 112.94 112.57 112.96 0.001078 1.1 16.42 29.22 0.26
3.4722 Summer Ave 73.3 112.12 113.7 112.96 113.75 0.001082 1.76 41.68 36.78 0.29
3.4722 10-yr 1980 112.12 120.81 116.9 121.26 0.000877 5.35 370.15 62.74 0.35
3.4722 100-yr 3988 112.12 124.64 119.27 125.29 0.000775 6.67 831.27 219.38 0.35

3.4701 Bridge

3.468 7Q10 18.1 112.12 112.92 112.57 112.94 0.001195 1.14 15.87 29.02 0.27
3.468 Summer Ave 73.3 112.12 113.65 112.96 113.7 0.001237 1.84 39.94 36.56 0.31
3.468 10-yr 1980 112.12 120.48 116.9 120.97 0.001025 5.61 353.23 61.48 0.38
3.468 100-yr 3988 112.12 123.97 119.27 124.76 0.000989 7.23 697.38 183.23 0.39

3.4188 7Q10 18.1 111.5 112.44 112.46 0.003247 1.26 14.32 30.74 0.33
3.4188 Summer Ave 73.3 111.5 113.29 113.32 0.001637 1.39 52.85 59.06 0.26
3.4188 10-yr 1980 111.5 120.64 120.66 0.000142 1.24 1670.96 404.45 0.1
3.4188 100-yr 3988 111.5 124.3 124.33 0.000079 1.36 3284.71 470.28 0.08

3.2795 7Q10 18.1 110.57 112 111.14 112 0.000253 0.47 38.52 53.97 0.1
3.2795 Summer Ave 73.3 110.57 112.78 111.56 112.79 0.000404 0.79 92.28 83.54 0.13
3.2795 10-yr 1980 110.57 120.56 114.25 120.58 0.000078 1.1 1794.38 429.82 0.08
3.2795 100-yr 3988 110.57 124.25 115.45 124.28 0.000067 1.39 2862.23 457.81 0.08

3.2303 7Q10 18.1 109.56 111.99 110.19 111.99 0.000009 0.18 102.76 82.58 0.03
3.2303 Summer Ave 73.3 109.56 112.76 110.62 112.77 0.000031 0.44 167.33 83.85 0.05
3.2303 10-yr 1980 109.56 120.46 113.34 120.55 0.000118 2.44 824.06 86.88 0.14
3.2303 100-yr 3988 109.56 124.03 114.9 124.23 0.000168 3.59 1137.18 88.29 0.17

3.2284 Bridge

3.2265 7Q10 18.1 109.56 111.99 111.99 0.000009 0.18 102.75 82.58 0.03
3.2265 Summer Ave 73.3 109.56 112.76 112.77 0.000031 0.44 167.28 83.85 0.05
3.2265 10-yr 1980 109.56 120.45 120.55 0.000118 2.44 823.85 86.88 0.14
3.2265 100-yr 3988 109.56 124.03 124.23 0.000168 3.59 1136.87 88.29 0.17

3.1848 7Q10 18.1 109.61 111.99 110.29 111.99 0.000042 0.27 67.42 56.71 0.04
3.1848 Summer Ave 73.3 109.61 112.75 110.8 112.75 0.000158 0.62 117.32 74.81 0.09
3.1848 10-yr 1980 109.61 120.46 114.04 120.49 0.000129 1.53 1293.92 320.47 0.1
3.1848 100-yr 3988 109.61 124.06 115.48 124.13 0.000131 2.03 1961.47 336.28 0.11

3.1176 7Q10 18.1 109.5 111.96 110.36 111.97 0.000118 0.46 39.4 32.01 0.07
3.1176 Summer Ave 73.3 109.5 112.64 111.01 112.66 0.00053 1.15 63.97 40.79 0.16
3.1176 10-yr 1980 109.5 120.29 115.15 120.41 0.000451 2.74 721.54 170.39 0.19
3.1176 100-yr 3988 109.5 123.84 116.98 124.04 0.000433 3.59 1111.86 262.07 0.2

3.0987 7Q10 18.1 109.6 111.96 110.2 111.96 0.00002 0.27 66.31 47.31 0.04
3.0987 Summer Ave 73.3 109.6 112.63 110.65 112.63 0.000098 0.73 100.91 55.92 0.1
3.0987 10-yr 1980 109.6 120.14 114.2 120.36 0.000295 3.74 529.26 98.97 0.22
3.0987 100-yr 3988 109.6 123.6 116.2 123.98 0.000361 5.11 1009.16 111.66 0.25

3.0962 Bridge

3.0938 7Q10 18.1 109.6 111.96 110.2 111.96 0.00002 0.27 66.29 47.31 0.04
3.0938 Summer Ave 73.3 109.6 112.62 110.65 112.63 0.000098 0.73 100.77 55.9 0.1
3.0938 10-yr 1980 109.6 120.07 114.2 120.29 0.000302 3.77 525.26 98.77 0.22
3.0938 100-yr 3988 109.6 123.1 116.2 123.52 0.000416 5.34 953.81 109.2 0.27

3.0294 7Q10 18.1 107.8 111.96 111.96 0.000003 0.12 156.98 70.44 0.01
3.0294 Summer Ave 73.3 107.8 112.61 112.61 0.000028 0.34 231.18 202.41 0.04
3.0294 10-yr 1980 107.8 120.16 120.17 0.000025 0.85 5103.65 839.44 0.05
3.0294 100-yr 3988 107.8 123.28 123.29 0.000029 1.09 7773.71 872.39 0.05

3.0085 7Q10 18.1 111.12 111.92 111.67 111.95 0.002501 1.42 12.73 29.2 0.38
3.0085 Summer Ave 73.3 111.12 112.54 112.07 112.6 0.002167 1.87 39.18 53.29 0.38
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Table F-2
HEC-RAS Output

Base Conditions (after 20 years)
River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)
3.0085 10-yr 1980 111.12 119.83 115.2 120.13 0.000662 4.37 453.26 56.9 0.27
3.0085 100-yr 3988 111.12 122.54 117.21 123.21 0.001116 6.56 607.5 56.9 0.35

3.0063 Bridge

3.004 7Q10 18.1 111.12 111.67 111.67 111.8 0.020342 2.97 6.09 22.31 1
3.004 Summer Ave 73.3 111.12 112.46 112.53 0.003094 2.1 34.98 52.51 0.45
3.004 10-yr 1980 111.12 119.81 120.11 0.000667 4.38 452.26 56.9 0.27
3.004 100-yr 3988 111.12 122.51 123.18 0.001126 6.58 605.71 56.9 0.36

2.9273 7Q10 18.1 107.94 111.01 111.01 0.000036 0.29 61.71 40.17 0.04
2.9273 Summer Ave 73.3 107.94 112.4 112.4 0.00008 0.56 129.91 58.28 0.07
2.9273 10-yr 1980 107.94 119.8 119.85 0.00021 1.93 1518.95 475.37 0.13
2.9273 100-yr 3988 107.94 122.67 122.73 0.00018 2.26 2918.98 497.66 0.13

2.8061 7Q10 18.1 106.43 111.01 111.01 0.000005 0.13 138.16 69.52 0.02
2.8061 Summer Ave 73.3 106.43 112.38 112.38 0.000017 0.28 261.9 105.75 0.03
2.8061 10-yr 1980 106.43 119.75 119.77 0.000072 1.31 2329.23 547.89 0.08
2.8061 100-yr 3988 106.43 122.61 122.65 0.000082 1.7 3953.14 577.9 0.09

2.6214 7Q10 18.9 109.18 111 111 0.000021 0.2 93.13 70.57 0.03
2.6214 Summer Ave 76.4 109.18 112.36 112.36 0.000035 0.38 203.06 90.31 0.04
2.6214 10-yr 1975 109.18 119.68 119.7 0.000074 1.44 2748.17 583.56 0.08
2.6214 100-yr 4160 109.18 122.52 122.56 0.00011 2.08 4882.6 1040.17 0.1

2.397 7Q10 18.9 108.8 110.96 109.47 110.96 0.000069 0.32 58.9 54.65 0.05
2.397 Summer Ave 76.4 108.8 112.29 109.98 112.3 0.000086 0.49 154.67 89.75 0.07
2.397 10-yr 1975 108.8 119.58 113.12 119.6 0.000102 1.14 1735.21 1079.6 0.09
2.397 100-yr 4160 108.8 122.39 114.62 122.43 0.00011 1.57 2649.28 1167.93 0.1

2.379 7Q10 18.9 105.89 110.96 106.54 110.96 0.000001 0.08 226.75 77.19 0.01
2.379 Summer Ave 76.4 105.89 112.29 107.02 112.29 0.000003 0.24 319.99 93.55 0.02
2.379 10-yr 1975 105.89 119.49 110.58 119.58 0.000089 2.4 821.54 117.97 0.12
2.379 100-yr 4160 105.89 122.12 112.5 122.39 0.000203 4.14 1005.11 126.91 0.19

2.378 7Q10 18.9 105.67 110.96 106.53 110.96 0.000001 0.08 231.94 73.48 0.01
2.378 Summer Ave 76.4 105.67 112.29 107.17 112.29 0.000003 0.23 334.22 80.58 0.02
2.378 10-yr 1975 105.67 119.5 110.57 119.57 0.000079 2.23 887.61 104.46 0.12
2.378 100-yr 4160 105.67 122.14 112.45 122.37 0.000176 3.81 1091 116.16 0.18

2.3732 Bridge

2.3684 7Q10 18.9 105.67 110.96 106.53 110.96 0.000001 0.08 231.94 73.48 0.01
2.3684 Summer Ave 76.4 105.67 112.29 107.17 112.29 0.000003 0.23 334.21 80.58 0.02
2.3684 10-yr 1975 105.67 119.47 110.57 119.55 0.00008 2.23 885.61 104.37 0.12
2.3684 100-yr 4160 105.67 122.02 112.45 122.25 0.000181 3.85 1081.92 115.6 0.18

2.2917 7Q10 18.9 106.9 110.96 107.75 110.96 0.000007 0.16 117.46 77.13 0.02
2.2917 Summer Ave 76.4 106.9 112.29 108.38 112.29 0.000025 0.38 202.67 94.5 0.04
2.2917 10-yr 1975 106.9 119.41 112.29 119.49 0.00023 2.31 868.12 328.26 0.14
2.2917 100-yr 4160 106.9 121.93 114.29 122.14 0.000423 3.73 1155.9 355.94 0.2

2.0331 7Q10 18.9 108.71 110.94 110.94 0.00001 0.17 114.04 68.97 0.02
2.0331 Summer Ave 76.4 108.71 112.25 112.26 0.000027 0.36 214.34 84.06 0.04
2.0331 10-yr 1975 108.71 119.32 119.33 0.000059 1.27 4007.56 1242.69 0.07
2.0331 100-yr 4160 108.71 121.91 121.92 0.000053 1.42 8284.96 1872.73 0.07

1.66 7Q10 18.9 106.77 110.94 110.94 0.000002 0.1 195.92 66.5 0.01
1.66 Summer Ave 76.4 106.77 112.23 112.23 0.000008 0.27 285.66 71.86 0.02
1.66 10-yr 1975 106.77 119.14 119.18 0.000106 1.88 1854.89 324.91 0.1
1.66 100-yr 4160 106.77 121.66 121.74 0.000189 2.88 2848.13 704.27 0.14

1.215 7Q10 18.9 107.36 110.93 110.93 0.000003 0.11 174.25 71.61 0.01
1.215 Summer Ave 76.4 107.36 112.21 112.21 0.000012 0.28 273.11 83.65 0.03
1.215 10-yr 1975 107.36 118.94 118.96 0.000083 1.34 3115.34 1236.79 0.08
1.215 100-yr 4160 107.36 121.45 121.47 0.000071 1.49 6607.35 1513.06 0.08

0.9479 7Q10 18.9 107.51 110.93 107.84 110.93 0.000001 0.08 245.27 85.18 0.01
0.9479 Summer Ave 76.4 107.51 112.19 108.11 112.2 0.000005 0.21 356.02 93.83 0.02
0.9479 10-yr 1975 107.51 118.78 110.59 118.82 0.000112 1.77 1668.37 356.5 0.1
0.9479 100-yr 4160 107.51 121.22 112.28 121.31 0.000194 2.64 2596.91 404.45 0.13
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Table F-2
HEC-RAS Output

Base Conditions (after 20 years)
River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)
0.6591 7Q10 18.9 107.07 110.93 110.93 0.000002 0.1 192.58 82.25 0.01
0.6591 Summer Ave 76.4 107.07 112.18 112.18 0.000011 0.25 305.49 99.08 0.03
0.6591 10-yr 1975 107.07 118.65 118.67 0.000077 1.29 2458.03 595.97 0.08
0.6591 100-yr 4160 107.07 121.04 121.07 0.000109 1.83 4137.87 893.13 0.1

0.3409 7Q10 18.9 104.88 110.93 110.93 0 0.06 331.92 90.77 0.01
0.3409 Summer Ave 76.4 104.88 112.18 112.18 0.000003 0.17 451.57 100.79 0.01
0.3409 10-yr 1975 104.88 118.54 118.56 0.000063 1.39 2678.4 793.6 0.08
0.3409 100-yr 4160 104.88 120.87 120.91 0.000093 1.94 4725.23 981.6 0.1

0 7Q10 18.9 107.84 110.92 108.63 110.92 0.000031 0.2 96.91 178.62 0.04
0 Summer Ave 76.4 107.84 112.16 109.22 112.16 0.000031 0.27 284.82 278.75 0.04
0 10-yr 1975 107.84 118.48 112.17 118.48 0.000031 0.53 3729.7 1976.53 0.05
0 100-yr 4160 107.84 120.81 113.18 120.82 0.000031 0.71 5866.94 2149 0.05
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Table F-3
HEC-RAS Output

Remove 6 Dams (Initial)
River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)
32.314 7Q10 3.3 308 308.76 308.77 0.00087 0.76 4.33 11.4 0.22
32.314 Summer Ave 13.5 308 309.21 309.23 0.001213 1.23 10.97 18.02 0.28
32.314 10-yr 392 308 312.22 312.63 0.002773 5.12 76.55 25.55 0.52
32.314 100-yr 736 308 313.62 314.26 0.003102 6.42 114.64 29.04 0.57

32.295 7Q10 3.3 308 308.41 308.41 308.52 0.023108 2.61 1.27 6.16 1.01
32.295 Summer Ave 13.5 308 308.72 308.72 308.91 0.019208 3.46 3.9 10.82 1.01
32.295 10-yr 392 308 311.01 311.01 312.07 0.011117 8.25 47.54 22.53 1
32.295 100-yr 736 308 312.17 312.17 313.65 0.010243 9.77 75.32 25.43 1

32.1908 7Q10 3.3 301.4 301.83 301.74 301.87 0.007025 1.5 2.21 10.17 0.57
32.1908 Summer Ave 13.5 301.4 302.1 302.01 302.19 0.008172 2.34 5.78 15.27 0.67
32.1908 10-yr 392 301.4 304.25 304.25 305.33 0.011247 8.36 46.89 21.88 1.01
32.1908 100-yr 736 301.4 305.42 305.42 306.96 0.010395 9.98 73.78 24.09 1

32.0867 7Q10 3.3 294.8 294.96 294.96 295.01 0.027982 1.88 1.75 16.08 1.01
32.0867 Summer Ave 13.5 294.8 295.13 295.13 295.27 0.021752 3.04 4.44 16.31 1.03
32.0867 10-yr 392 294.8 297.4 297.4 298.57 0.011873 8.69 45.11 19.45 1.01
32.0867 100-yr 736 294.8 299.11 298.87 300.27 0.006166 8.86 114.87 74.54 0.78

32.0678 7Q10 3.3 293 293.37 293.14 293.38 0.000594 0.56 5.9 18.38 0.17
32.0678 Summer Ave 13.5 293 293.72 293.31 293.74 0.000904 1.1 12.32 18.89 0.24
32.0678 10-yr 392 293 297.2 295.42 297.54 0.001588 4.69 83.5 24.01 0.41
32.0678 100-yr 736 293 298.93 296.57 299.52 0.001695 6.16 119.5 102.1 0.45

32.0657 Culvert

32.0637 7Q10 3.3 293 293.37 293.14 293.38 0.000609 0.56 5.85 18.38 0.18
32.0637 Summer Ave 13.5 293 293.71 293.31 293.73 0.000946 1.11 12.15 18.88 0.24
32.0637 10-yr 392 293 296.95 295.42 297.34 0.001961 5 78.38 23.65 0.45
32.0637 100-yr 736 293 298.44 296.57 299.15 0.002278 6.73 109.36 34.12 0.52

32.0448 7Q10 3.3 293 293.18 293.14 293.21 0.011247 1.39 2.37 17.24 0.66
32.0448 Summer Ave 13.5 293 293.34 293.31 293.44 0.014159 2.55 5.29 18.34 0.84
32.0448 10-yr 392 293 295.42 295.42 296.52 0.011783 8.42 46.56 21.39 1.01
32.0448 100-yr 736 293 296.59 296.59 298.19 0.010969 10.12 72.72 23.12 1.01

31.9463 7Q10 3.3 284.3 284.48 284.48 284.55 0.027169 2.09 1.58 12.11 1.02
31.9463 Summer Ave 13.5 284.3 284.69 284.69 284.86 0.019445 3.27 4.13 12.39 1
31.9463 10-yr 392 284.3 287.97 287.97 288.67 0.005262 6.96 96.39 132.48 0.68
31.9463 100-yr 736 284.3 289.83 290.02 0.00137 4.8 445.63 244.17 0.38

31.9273 7Q10 3.3 283.3 284.1 283.53 284.1 0.000103 0.37 9.04 14.3 0.08
31.9273 Summer Ave 13.5 283.3 284.51 283.74 284.52 0.000351 0.88 15.27 15.9 0.16
31.9273 10-yr 392 283.3 287.16 286.17 287.78 0.003358 6.32 61.99 187.65 0.6
31.9273 100-yr 736 283.3 287.96 287.45 289.4 0.005899 9.63 76.4 234.95 0.82

31.9244 Bridge

31.9215 7Q10 3.3 283.3 284.09 283.53 284.09 0.000105 0.37 8.99 14.29 0.08
31.9215 Summer Ave 13.5 283.3 284.51 283.74 284.52 0.000351 0.88 15.27 15.9 0.16
31.9215 10-yr 392 283.3 287.15 286.17 287.77 0.003407 6.35 61.72 186.76 0.6
31.9215 100-yr 736 283.3 287.9 287.45 289.38 0.0062 9.78 75.27 231.23 0.84

31.9025 7Q10 3.3 283.7 284.04 284.06 0.003786 1.14 2.89 12.53 0.42
31.9025 Summer Ave 13.5 283.7 284.38 284.43 0.003259 1.83 7.36 13.84 0.44
31.9025 10-yr 392 283.7 287.06 287.29 0.002363 4.78 209.69 158.09 0.49
31.9025 100-yr 736 283.7 288.22 288.45 0.001828 5.24 431.57 226.31 0.46

31.8343 7Q10 3.3 282.6 282.95 282.97 0.002494 1.07 3.08 10.64 0.35
31.8343 Summer Ave 13.5 282.6 283.34 283.39 0.0026 1.82 7.41 11.64 0.4
31.8343 10-yr 392 282.6 285.97 286.29 0.003319 5.58 184.96 123.07 0.57
31.8343 100-yr 736 282.6 287.62 287.83 0.001584 5.17 395.15 132.74 0.42

31.8154 7Q10 3.3 282.2 282.8 282.54 282.81 0.001084 0.73 4.52 15.03 0.23
31.8154 Summer Ave 13.5 282.2 283.16 282.79 283.18 0.001525 1.18 11.44 23.91 0.3
31.8154 10-yr 392 282.2 285.08 284.67 285.76 0.00557 6.58 59.57 55.26 0.75
31.8154 100-yr 736 282.2 286.15 285.7 287.28 0.005724 8.54 86.23 72.4 0.81

31.8097 Bridge

31.804 7Q10 3.3 281.4 281.74 281.74 281.82 0.02361 2.32 1.42 8.44 0.99
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Table F-3
HEC-RAS Output

Remove 6 Dams (Initial)
River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)
31.804 Summer Ave 13.5 281.4 281.99 281.99 282.14 0.020405 3.12 4.32 14.7 1.01
31.804 10-yr 392 281.4 284.1 283.87 284.89 0.007294 7.13 54.94 52.28 0.85
31.804 100-yr 736 281.4 285.58 284.9 286.57 0.004609 8 92.02 76.12 0.73

31.7434 7Q10 3.3 277 277.69 277.7 0.000319 0.57 5.76 10.45 0.14
31.7434 Summer Ave 13.5 277 278.05 278.08 0.001065 1.4 9.62 10.84 0.26
31.7434 10-yr 392 277 280.87 280.54 282.08 0.009825 8.82 44.46 13.89 0.87
31.7434 100-yr 736 277 282.4 282.4 284.22 0.010066 10.89 76.99 43.09 0.91

31.7245 7Q10 3.3 277.3 277.65 277.43 277.66 0.000513 0.52 6.33 28.61 0.16
31.7245 Summer Ave 13.5 277.3 277.96 277.58 277.98 0.000874 1.07 12.57 29.38 0.24
31.7245 10-yr 392 277.3 280.77 279.62 281.28 0.002551 5.7 68.78 36.26 0.54
31.7245 100-yr 736 277.3 282.24 280.8 283.12 0.002749 7.5 98.14 39.86 0.6

31.7244 Bridge

31.7055 7Q10 3.3 277.3 277.43 277.43 277.48 0.029485 1.8 1.84 23.05 1.02
31.7055 Summer Ave 13.5 277.3 277.58 277.58 277.7 0.021425 2.8 4.81 28.43 1.01
31.7055 10-yr 392 277.3 279.62 279.62 280.76 0.00994 8.57 45.74 33.44 1
31.7055 100-yr 736 277.3 280.8 280.8 282.55 0.008747 10.61 69.35 36.33 1

31.6866 7Q10 3.3 274 274.28 274.11 274.28 0.001057 0.51 6.45 28.43 0.19
31.6866 Summer Ave 13.5 274 274.58 274.6 0.001048 0.88 15.26 29.18 0.22
31.6866 10-yr 392 274 277.89 278.04 0.00119 3.13 125.11 37.28 0.3
31.6866 100-yr 736 274 279.07 279.36 0.001663 4.31 177.48 141.7 0.37

31.4972 7Q10 3.3 273 273.22 273.22 0.001044 0.58 5.73 26.29 0.22
31.4972 Summer Ave 13.5 273 273.5 273.52 0.001126 1.02 13.17 26.67 0.26
31.4972 10-yr 392 273 276.39 276.64 0.001639 4.06 107.17 88.6 0.4
31.4972 100-yr 736 273 277.85 278.05 0.001011 4.1 395.93 307.37 0.34

31.3835 7Q10 3.3 271.5 271.6 271.58 271.63 0.016046 1.36 2.43 24.08 0.75
31.3835 Summer Ave 13.5 271.5 271.74 271.71 271.82 0.016177 2.38 5.68 24.18 0.86
31.3835 10-yr 392 271.5 275.56 275.78 0.001247 3.78 103.79 27.16 0.34
31.3835 100-yr 736 271.5 277.08 277.38 0.00122 4.59 280.35 272.39 0.35

31.2699 7Q10 3.3 270 270.26 270.26 0.000864 0.58 5.68 22.13 0.2
31.2699 Summer Ave 13.5 270 270.65 270.66 0.000689 0.94 14.36 22.32 0.21
31.2699 10-yr 392 270 274.97 275.15 0.000855 3.39 115.59 24.49 0.28
31.2699 100-yr 736 270 276.33 276.64 0.001229 4.62 278.51 417.48 0.33

31.1335 7Q10 3.3 269.33 269.66 269.67 0.000799 0.66 5.03 15.42 0.2
31.1335 Summer Ave 13.5 269.33 270.24 270.25 0.000472 0.94 14.31 16.74 0.18
31.1335 10-yr 392 269.33 274.13 274.38 0.001335 4.05 98.03 46.03 0.37
31.1335 100-yr 736 269.33 275.19 275.6 0.001694 5.38 237.48 215.83 0.43

30.9972 7Q10 3.3 268.67 269.24 269.24 0.000469 0.65 5.06 10.47 0.17
30.9972 Summer Ave 13.5 268.67 269.89 269.9 0.000506 1.04 13 14.03 0.19
30.9972 10-yr 392 268.67 273.17 273.39 0.001406 4.01 177.71 184.12 0.39
30.9972 100-yr 736 268.67 274.76 274.86 0.000565 3.3 640.45 399 0.26

30.8609 7Q10 3.3 268 268.92 268.93 0.00041 0.59 5.55 12.01 0.15
30.8609 Summer Ave 13.5 268 269.56 269.57 0.000425 0.86 15.75 20.23 0.17
30.8609 10-yr 392 268 273.03 273.05 0.000178 1.66 689.05 411.85 0.15
30.8609 100-yr 736 268 274.68 274.69 0.000096 1.53 1542.04 622.06 0.11

30.6829 7Q10 3.3 267.62 268.5 268.5 0.00051 0.62 5.3 12.01 0.17
30.6829 Summer Ave 13.5 267.62 269.14 269.15 0.000468 0.87 15.56 20.12 0.17
30.6829 10-yr 392 267.62 272.86 272.88 0.000174 1.63 659.85 385.2 0.14
30.6829 100-yr 736 267.62 274.59 274.6 0.000093 1.5 1501.26 591.15 0.11

30.5307 7Q10 3.3 267.24 268.19 267.66 268.19 0.000307 0.51 6.47 13.53 0.13
30.5307 Summer Ave 13.5 267.24 268.81 267.98 268.82 0.00035 0.78 17.31 21.13 0.15
30.5307 10-yr 392 267.24 272.52 270.13 272.63 0.000527 2.82 164.65 341.87 0.24
30.5307 100-yr 736 267.24 274.52 270.97 274.53 0.000087 1.49 1474.49 561.65 0.11

30.5178 Bridge

30.5049 7Q10 3.3 267.24 268.14 267.66 268.14 0.000409 0.57 5.83 12.92 0.15
30.5049 Summer Ave 13.5 267.24 268.76 267.98 268.77 0.000419 0.83 16.2 20.45 0.17
30.5049 10-yr 392 267.24 272.44 270.13 272.56 0.000564 2.88 161.14 333.17 0.25
30.5049 100-yr 736 267.24 274.21 270.97 274.4 0.000568 3.68 239.31 527.13 0.27
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Table F-3
HEC-RAS Output

Remove 6 Dams (Initial)
River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)

30.3269 7Q10 3.3 266.86 267.75 267.75 0.000417 0.55 5.99 13.39 0.15
30.3269 Summer Ave 13.5 266.86 268.36 268.37 0.000434 0.82 16.38 20.6 0.16
30.3269 10-yr 392 266.86 272.14 272.18 0.000248 1.86 492.3 300.94 0.16
30.3269 100-yr 736 266.86 274.1 274.12 0.000111 1.61 1275.76 499.76 0.12

30.1489 7Q10 3.3 266.48 267.35 267.36 0.000409 0.54 6.06 13.61 0.14
30.1489 Summer Ave 13.5 266.48 267.96 267.97 0.000417 0.81 16.66 20.86 0.16
30.1489 10-yr 392 266.48 271.91 271.95 0.000237 1.84 467.98 279.28 0.16
30.1489 100-yr 736 266.48 274 274.02 0.000102 1.58 1255.58 475.95 0.11

29.9709 7Q10 3.3 266.11 266.96 266.97 0.000418 0.54 6.16 13.77 0.14
29.9709 Summer Ave 13.5 266.11 267.57 267.58 0.000416 0.79 17.15 21.41 0.15
29.9709 10-yr 392 266.11 271.69 271.73 0.00023 1.78 450.96 261.03 0.15
29.9709 100-yr 736 266.11 273.91 273.92 0.000096 1.52 1242.85 455.09 0.11

29.7929 7Q10 3.3 265.73 266.57 266.58 0.000431 0.53 6.25 14.01 0.14
29.7929 Summer Ave 13.5 265.73 267.18 267.19 0.000424 0.77 17.52 21.9 0.15
29.7929 10-yr 392 265.73 271.48 271.52 0.000218 1.71 441.12 245.66 0.14
29.7929 100-yr 736 265.73 273.82 273.84 0.00009 1.46 1236.5 435.87 0.1

29.6149 7Q10 3.3 265.35 266.19 266.19 0.000402 0.51 6.45 14.37 0.13
29.6149 Summer Ave 13.5 265.35 266.8 266.81 0.0004 0.75 18 22.44 0.15
29.6149 10-yr 392 265.35 271.29 271.32 0.000194 1.64 437.89 232.97 0.14
29.6149 100-yr 736 265.35 273.74 273.76 0.000081 1.41 1234.69 418.44 0.09

29.5785 7Q10 3.3 265.28 266.11 265.65 266.11 0.0004 0.51 6.47 14.41 0.13
29.5785 Summer Ave 13.5 265.28 266.72 265.92 266.73 0.000397 0.75 18.08 22.57 0.15
29.5785 10-yr 392 265.28 271.15 268 271.25 0.000422 2.54 154.09 223.03 0.2
29.5785 100-yr 736 265.28 273.53 268.88 273.68 0.000391 3.2 230.08 400.23 0.21

29.5765 Bridge

29.5745 7Q10 3.3 265.27 266.1 265.64 266.1 0.000394 0.51 6.5 14.45 0.13
29.5745 Summer Ave 13.5 265.27 266.71 265.91 266.72 0.000394 0.74 18.14 22.6 0.15
29.5745 10-yr 392 265.27 271.14 268 271.24 0.000422 2.54 154.17 222.36 0.2
29.5745 100-yr 736 265.27 273.52 268.86 273.68 0.000391 3.2 230.18 399.51 0.21

29.5342 7Q10 3.3 265.18 266.02 265.55 266.02 0.000408 0.5 6.59 14.63 0.13
29.5342 Summer Ave 13.5 265.18 266.63 265.83 266.64 0.000408 0.74 18.31 22.76 0.14
29.5342 10-yr 392 265.18 271.09 267.91 271.15 0.000302 1.97 227.14 219.21 0.16
29.5342 100-yr 736 265.18 273.5 268.77 273.57 0.000233 2.31 371.59 395.76 0.16

29.53 Bridge

29.5257 7Q10 3.3 265.16 265.99 265.53 266 0.000416 0.5 6.54 14.59 0.13
29.5257 Summer Ave 13.5 265.16 266.6 265.81 266.61 0.000414 0.74 18.22 22.72 0.15
29.5257 10-yr 392 265.16 271.06 267.89 271.12 0.000304 1.98 226.47 217.38 0.16
29.5257 100-yr 736 265.16 273.47 268.75 273.55 0.000234 2.31 371.17 393.36 0.16

29.4369 7Q10 3.3 264.97 265.8 265.81 0.000401 0.5 6.65 14.81 0.13
29.4369 Summer Ave 13.5 264.97 266.41 266.42 0.000404 0.73 18.46 23.06 0.14
29.4369 10-yr 392 264.97 270.96 270.99 0.000208 1.64 405.37 211.29 0.14
29.4369 100-yr 736 264.97 273.44 273.46 0.000088 1.43 1146.23 385.8 0.1

29.2589 7Q10 3.3 264.59 265.41 265.41 0.00042 0.49 6.73 15.14 0.13
29.2589 Summer Ave 13.5 264.59 266.02 266.03 0.000411 0.72 18.86 23.62 0.14
29.2589 10-yr 392 264.59 270.77 270.8 0.000189 1.55 409.04 202.03 0.13
29.2589 100-yr 736 264.59 273.36 273.38 0.000081 1.37 1152.21 442.4 0.09

29.0809 7Q10 3.3 264.21 265.02 265.02 0.00042 0.49 6.76 15.33 0.13
29.0809 Summer Ave 13.5 264.21 265.65 265.66 0.000371 0.68 19.72 24.46 0.13
29.0809 10-yr 392 264.21 270.61 270.64 0.000162 1.47 419.13 194.93 0.12
29.0809 100-yr 736 264.21 273.28 273.3 0.00008 1.38 1337.95 717.68 0.09

28.9029 7Q10 3.3 263.83 264.7 264.7 0.000283 0.41 7.99 16.64 0.1
28.9029 Summer Ave 13.5 263.83 265.35 265.36 0.000283 0.61 22.24 25.85 0.12
28.9029 10-yr 392 263.83 270.47 270.49 0.000143 1.37 433.14 188.7 0.11
28.9029 100-yr 736 263.83 273.22 273.23 0.00006 1.19 1544.15 700.55 0.08

28.7249 7Q10 3.3 263.46 264.58 264.58 0.000071 0.25 13.24 20.78 0.06
28.7249 Summer Ave 13.5 263.46 265.17 265.17 0.000144 0.48 28.25 28.33 0.08
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Table F-3
HEC-RAS Output

Remove 6 Dams (Initial)
River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)
28.7249 10-yr 392 263.46 270.35 270.37 0.000119 1.28 449.96 183.07 0.1
28.7249 100-yr 736 263.46 273.17 273.18 0.000046 1.06 1738.2 713.7 0.07

28.5564 7Q10 3.3 263.08 264.55 263.42 264.55 0.000017 0.15 21.91 26.9 0.03
28.5564 Summer Ave 13.5 263.08 265.09 263.66 265.09 0.00006 0.39 34.83 31.28 0.06
28.5564 10-yr 392 263.08 270.08 265.66 270.18 0.000355 2.54 154.48 169.59 0.18
28.5564 100-yr 736 263.08 272.88 266.72 273.05 0.000376 3.32 221.6 690.85 0.19

28.5517 Bridge

28.5469 7Q10 3.3 263.08 264.55 263.42 264.55 0.000017 0.15 21.89 26.9 0.03
28.5469 Summer Ave 13.5 263.08 265.09 263.66 265.09 0.000061 0.39 34.76 31.25 0.06
28.5469 10-yr 392 263.08 270.06 265.66 270.16 0.000358 2.54 154.04 168.76 0.18
28.5469 100-yr 736 263.08 272.86 266.72 273.03 0.000378 3.33 221.14 688.12 0.19

28.3689 7Q10 3.3 262.7 264.54 264.54 0.000006 0.1 33.72 30.73 0.02
28.3689 Summer Ave 13.5 262.7 265.05 265.05 0.000031 0.27 50.21 34.43 0.04
28.3689 10-yr 392 262.7 269.93 269.95 0.000105 1.17 469.53 271.57 0.09
28.3689 100-yr 736 262.7 272.86 272.87 0.000034 0.9 1936.16 684.6 0.05

28.1909 7Q10 3.3 262.32 264.54 264.54 0.000002 0.07 46.85 34.12 0.01
28.1909 Summer Ave 13.5 262.32 265.03 265.03 0.000015 0.21 64.44 37.72 0.03
28.1909 10-yr 392 262.32 269.85 269.86 0.000084 1.08 555.9 289.43 0.08
28.1909 100-yr 736 262.32 272.84 272.84 0.000026 0.79 2024.48 561.23 0.05

28.019 7Q10 3.3 261.94 264.54 262.27 264.54 0.000001 0.05 61.29 37.51 0.01
28.019 Summer Ave 13.5 261.94 265.02 262.5 265.02 0.000008 0.17 79.26 40.63 0.02
28.019 10-yr 392 261.94 269.72 264.37 269.76 0.000132 1.52 257.93 372.01 0.1
28.019 100-yr 736 261.94 272.81 265.21 272.82 0.000024 0.76 1832.04 395.31 0.05

28.016 Culvert

28.013 7Q10 3.3 261.94 262.7 262.27 262.7 0.000427 0.43 7.62 17.87 0.12
28.013 Summer Ave 13.5 261.94 263.3 262.5 263.31 0.000439 0.65 20.77 27.03 0.13
28.013 10-yr 392 261.94 268.47 264.37 268.52 0.000262 1.86 210.21 155.01 0.14
28.013 100-yr 736 261.94 271.08 265.21 271.17 0.000254 2.38 309.64 382.26 0.15

27.8613 7Q10 3.3 261.56 262.36 262.36 0.000422 0.44 7.57 17.43 0.12
27.8613 Summer Ave 13.5 261.56 262.96 262.97 0.000408 0.64 21.12 26.68 0.13
27.8613 10-yr 392 261.56 268.3 268.33 0.000177 1.39 375.01 182.16 0.11
27.8613 100-yr 736 261.56 270.99 271.01 0.000078 1.23 1100.4 342.56 0.08

27.7096 7Q10 3.3 261.18 262 262 0.000491 0.46 7.21 17.3 0.12
27.7096 Summer Ave 13.5 261.18 262.68 262.69 0.000299 0.59 22.95 25.92 0.11
27.7096 10-yr 392 261.18 268.17 268.2 0.000151 1.34 422.85 174.54 0.1
27.7096 100-yr 736 261.18 270.93 270.95 0.000076 1.26 1047.67 279.04 0.08

27.5579 7Q10 3.3 260.79 261.74 261.74 0.000224 0.35 9.55 19.38 0.09
27.5579 Summer Ave 13.5 260.79 262.51 262.51 0.000171 0.5 27 25.58 0.09
27.5579 10-yr 392 260.79 268.06 268.08 0.000134 1.31 447.56 155.71 0.1
27.5579 100-yr 736 260.79 270.87 270.89 0.000076 1.29 993.3 233.71 0.08

27.4062 7Q10 3.3 260.41 261.67 261.67 0.000051 0.22 15.28 20.57 0.04
27.4062 Summer Ave 13.5 260.41 262.41 262.41 0.000094 0.42 32.24 25.18 0.07
27.4062 10-yr 392 260.41 267.95 267.97 0.00013 1.33 442 133.06 0.1
27.4062 100-yr 736 260.41 270.8 270.82 0.000083 1.38 917.28 200.88 0.08

27.2546 7Q10 3.3 260.03 261.64 260.31 261.64 0.00002 0.19 17.21 20.27 0.03
27.2546 Summer Ave 13.5 260.03 262.34 260.58 262.34 0.000077 0.5 26.95 23.85 0.06
27.2546 10-yr 392 260.03 267.37 263.31 267.62 0.000896 4.03 97.34 98.9 0.27
27.2546 100-yr 736 260.03 269.91 264.83 270.38 0.001118 5.54 132.92 157.08 0.32

27.2452 Culvert

27.2357 7Q10 3.3 260.03 261.64 260.31 261.64 0.000021 0.19 17.14 20.25 0.03
27.2357 Summer Ave 13.5 260.03 262.32 260.58 262.32 0.00008 0.51 26.64 23.73 0.06
27.2357 10-yr 392 260.03 266.9 263.31 267.19 0.001128 4.32 90.83 93.4 0.3
27.2357 100-yr 736 260.03 269.16 264.83 269.72 0.001472 6.01 122.39 139.86 0.36

27.0934 7Q10 3.3 260.32 261.62 261.62 0.000031 0.18 18.71 23.34 0.03
27.0934 Summer Ave 13.5 260.32 262.26 262.26 0.00008 0.39 34.94 27.5 0.06
27.0934 10-yr 392 260.32 266.5 266.56 0.000364 1.93 250.4 92.59 0.16
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Table F-3
HEC-RAS Output

Remove 6 Dams (Initial)
River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)
27.0934 100-yr 736 260.32 268.9 268.95 0.000235 2.03 549.88 158.65 0.13

26.9512 7Q10 3.3 260.61 261.59 261.59 0.000059 0.22 15.06 22.35 0.05
26.9512 Summer Ave 13.5 260.61 262.18 262.18 0.000137 0.45 29.96 28.1 0.08
26.9512 10-yr 392 260.61 266.2 266.26 0.000434 1.96 224.26 99.69 0.17
26.9512 100-yr 736 260.61 268.74 268.78 0.000207 1.86 635.1 221.1 0.13

26.818 7Q10 3.3 260.9 261.52 261.52 0.000174 0.31 10.74 21.53 0.08
26.818 Summer Ave 13.5 260.9 262.04 262.04 0.000291 0.57 23.69 27.64 0.11
26.818 10-yr 392 260.9 265.88 265.93 0.000485 1.87 280.02 171.67 0.18
26.818 100-yr 736 260.9 268.64 268.66 0.000134 1.44 831.09 228.82 0.1

26.809 7Q10 7.9 260.9 261.48 261.49 0.001262 0.8 9.91 21 0.2
26.809 Summer Ave 31.8 260.9 261.95 261.99 0.002227 1.49 21.34 27.06 0.3
26.809 10-yr 820 260.9 265.44 265.77 0.003685 4.7 208.91 143.43 0.47
26.809 100-yr 1732 260.9 268.46 268.6 0.000838 3.54 792.01 225.25 0.25

26.8 7Q10 7.9 260.9 261.39 261.4 0.002323 0.98 8.05 19.76 0.27
26.8 Summer Ave 31.8 260.9 261.76 261.82 0.004782 1.94 16.39 24.85 0.42
26.8 10-yr 820 260.9 264.11 264.11 265.19 0.018875 8.34 98.3 46.24 1.01
26.8 100-yr 1732 260.9 268.42 268.56 0.000867 3.59 781.31 224.26 0.26

26.7901 7Q10 7.9 260.9 261.04 261.04 261.08 0.055588 1.72 4.6 53.01 1.03
26.7901 Summer Ave 31.8 260.9 261.17 261.17 261.29 0.038454 2.68 11.85 53.03 1
26.7901 10-yr 820 260.9 262.89 262.89 263.88 0.018888 7.95 103.37 53.32 1.01
26.7901 100-yr 1732 260.9 268.15 268.46 0.001052 4.49 418.13 110.05 0.3

26.7815 7Q10 7.9 256.8 257.42 257.42 257.58 0.035917 3.21 2.46 7.88 1.01
26.7815 Summer Ave 31.8 256.8 257.89 257.89 258.17 0.029915 4.25 7.48 13.74 1.01
26.7815 10-yr 820 256.8 261.36 261.98 0.008747 6.28 130.52 53.06 0.71
26.7815 100-yr 1732 256.8 268.21 268.4 0.000457 3.48 533.52 112.99 0.2

26.773 7Q10 7.9 251.2 251.48 251.42 251.55 0.016301 2.05 3.86 16.53 0.68
26.773 Summer Ave 31.8 251.2 251.83 251.75 252.04 0.018569 3.72 8.56 20.1 0.83
26.773 10-yr 820 251.2 261.6 256.03 261.64 0.000186 2.41 698.74 120.82 0.13
26.773 100-yr 1732 251.2 268.27 259.16 268.31 0.000096 2.41 1753.46 227.25 0.1

26.7669 Bridge

26.7608 7Q10 7.9 251.2 251.48 251.42 251.55 0.016345 2.05 3.86 16.53 0.68
26.7608 Summer Ave 31.8 251.2 251.83 251.75 252.04 0.018675 3.72 8.54 20.08 0.83
26.7608 10-yr 820 251.2 256.03 256.03 258.45 0.013785 12.47 65.77 63.45 1
26.7608 100-yr 1732 251.2 259.16 259.16 263.13 0.011659 15.99 108.32 95.69 1

26.7419 7Q10 7.9 249.2 249.47 249.47 249.53 0.025641 2.05 3.84 23.02 0.89
26.7419 Summer Ave 31.8 249.2 249.69 249.69 249.88 0.025017 3.53 9 23.09 1
26.7419 10-yr 820 249.2 254.63 255.23 0.003681 6.31 153.64 76.1 0.49
26.7419 100-yr 1732 249.2 257.68 258.21 0.002439 6.61 399.91 85.46 0.41

26.5146 7Q10 8.4 245 246.71 246.71 0.000115 0.41 20.66 24.2 0.08
26.5146 Summer Ave 34 245 247.24 247.25 0.00041 0.96 35.27 29.12 0.15
26.5146 10-yr 860 245 252.05 252.39 0.001601 4.69 183.23 32.4 0.35
26.5146 100-yr 1850 245 254.12 254.96 0.00295 7.35 251.81 33.81 0.47

26.4957 7Q10 8.4 245.8 246.67 246.26 246.68 0.000963 0.76 11.09 25.36 0.2
26.4957 Summer Ave 34 245.8 247.15 246.61 247.18 0.00134 1.36 24.98 30.15 0.26
26.4957 10-yr 860 245.8 251.94 249.23 252.21 0.001376 4.14 207.81 101.18 0.34
26.4957 100-yr 1850 245.8 254.02 251.06 254.59 0.001926 6.09 303.72 118.6 0.42

26.4923 Bridge

26.4889 7Q10 8.4 245.8 246.67 246.26 246.68 0.000967 0.76 11.07 25.34 0.2
26.4889 Summer Ave 34 245.8 247.15 246.61 247.18 0.001361 1.37 24.86 30.14 0.27
26.4889 10-yr 860 245.8 251.9 249.23 252.17 0.00142 4.18 205.78 100.82 0.35
26.4889 100-yr 1850 245.8 253.9 251.06 254.5 0.002041 6.2 298.15 117.56 0.43

26.4699 7Q10 8.4 245.8 246.26 246.26 246.38 0.028909 2.71 3.1 13.4 0.99
26.4699 Summer Ave 34 245.8 246.7 246.83 0.013392 2.88 11.79 26.15 0.76
26.4699 10-yr 860 245.8 251.75 252.02 0.001431 4.23 247.95 99.69 0.35
26.4699 100-yr 1850 245.8 253.78 254.24 0.00174 5.76 466.56 116.52 0.4

26.2805 7Q10 8.4 243.2 246.29 246.29 0.000002 0.1 87.05 29.84 0.01
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Table F-3
HEC-RAS Output

Remove 6 Dams (Initial)
River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)
26.2805 Summer Ave 34 243.2 246.71 246.72 0.000021 0.34 99.81 30.1 0.03
26.2805 10-yr 860 243.2 250.5 250.72 0.001158 3.83 272.44 140.92 0.26
26.2805 100-yr 1850 243.2 251.58 252.13 0.002601 6.33 441.99 172.7 0.4

26.173 7Q10 8.4 243.1 246.29 246.29 0 0.05 173.12 59.44 0.01
26.173 Summer Ave 34 243.1 246.71 246.71 0.000005 0.17 198.35 60.06 0.02
26.173 10-yr 860 243.1 250.34 250.4 0.000265 2 453.78 113.25 0.14
26.173 100-yr 1850 243.1 251.01 251.24 0.000871 3.85 532.91 121.4 0.25

26.0656 7Q10 8.4 243 246.29 246.29 0 0.03 259.47 86.5 0
26.0656 Summer Ave 34 243 246.71 246.71 0.000002 0.11 296.13 87.69 0.01
26.0656 10-yr 860 243 250.27 250.3 0.000117 1.37 663.17 147.14 0.09
26.0656 100-yr 1850 243 250.76 250.87 0.000422 2.71 736.53 151.02 0.18

25.9292 7Q10 8.4 242 246.29 246.29 0 0.01 739.62 182.99 0
25.9292 Summer Ave 34 242 246.71 246.71 0 0.04 816.76 183.63 0
25.9292 10-yr 860 242 250.26 250.26 0.000017 0.58 1482.7 202.2 0.04
25.9292 100-yr 1850 242 250.73 250.75 0.000063 1.18 1579.97 212.31 0.07

25.9103 7Q10 8.4 241 246.29 241.04 246.29 0 0.01 1168.18 226.46 0
25.9103 Summer Ave 34 241 246.71 241.09 246.71 0 0.03 1262.28 227.09 0
25.9103 10-yr 860 241 250.26 241.78 250.26 0.000007 0.42 2062.8 232.43 0.02
25.9103 100-yr 1850 241 250.73 242.3 250.74 0.000031 0.85 2175.78 260.11 0.05

25.9084 Bridge

25.9065 7Q10 8.4 241 246.29 241.04 246.29 0 0.01 1168.18 226.46 0
25.9065 Summer Ave 34 241 246.71 241.09 246.71 0 0.03 1262.27 227.09 0
25.9065 10-yr 860 241 250.26 241.78 250.26 0.000007 0.42 2062.37 232.42 0.02
25.9065 100-yr 1850 241 250.72 242.3 250.73 0.000031 0.85 2173.7 260.1 0.05

25.8875 7Q10 8.4 243 246.29 246.29 0 0.02 472.68 153.27 0
25.8875 Summer Ave 34 243 246.71 246.71 0.000001 0.06 537.37 154.28 0.01
25.8875 10-yr 860 243 250.25 250.26 0.000036 0.78 1098.41 162.77 0.05
25.8875 100-yr 1850 243 250.68 250.72 0.000138 1.58 1169.19 165.91 0.1

25.8826 7Q10 8.4 243 246.29 246.29 0 0.02 472.68 153.27 0
25.8826 Summer Ave 34 243 246.71 246.71 0.000001 0.06 537.37 154.28 0.01
25.8826 10-yr 860 243 250.25 250.26 0.000036 0.78 1098.26 162.77 0.05
25.8826 100-yr 1850 243 250.68 250.71 0.000138 1.58 1177.27 214.82 0.1

25.8637 7Q10 8.4 246.1 246.25 246.21 246.28 0.015439 1.3 6.46 42.27 0.59
25.8637 Summer Ave 34 246.1 246.67 246.37 246.7 0.003443 1.42 23.97 42.28 0.33
25.8637 10-yr 860 246.1 250.1 248.76 250.21 0.001801 2.68 321.44 244.03 0.3
25.8637 100-yr 1850 246.1 249.5 249.5 250.41 0.021461 7.64 242.03 228.43 0.99

25.8619 Bridge

25.8601 7Q10 8.4 246.1 246.25 246.21 246.28 0.015449 1.3 6.46 42.27 0.59
25.8601 Summer Ave 34 246.1 246.37 246.37 246.51 0.038554 2.98 11.43 42.28 1.01
25.8601 10-yr 860 246.1 248.76 248.76 249.31 0.025987 5.96 144.32 209.24 1
25.8601 100-yr 1850 246.1 249.5 249.5 250.41 0.021579 7.66 241.63 228.35 1

25.8525 7Q10 8.4 244 243.51 243.51 243.77 0.195577 2.08 4.12 0
25.8525 Summer Ave 34 244 244.16 244.16 244.27 0.047645 2.4 12.98 55.03 1.05
25.8525 10-yr 860 244 245.91 245.91 246.85 0.021705 7.93 116.57 63.54 1.05
25.8525 100-yr 1850 244 247.15 247.15 248.64 0.018784 9.96 198.83 69.56 1.05

25.8465 7Q10 8.4 236.6 236.7 236.7 236.74 0.052167 1.76 4.76 50.17 1.01
25.8465 Summer Ave 34 236.6 236.84 236.84 236.96 0.037558 2.79 12.2 50.44 1
25.8465 10-yr 860 236.6 240.47 240.74 0.002419 4.15 207.11 57.01 0.38
25.8465 100-yr 1850 236.6 244.1 244.39 0.001235 4.34 430.21 67.83 0.3

25.8408 7Q10 8.4 234 235.79 235.79 0.000005 0.11 78.79 51.14 0.02
25.8408 Summer Ave 34 234 236.21 236.21 0.000034 0.34 100.55 51.76 0.04
25.8408 10-yr 860 234 240.5 240.61 0.00046 2.71 335.72 57.99 0.19
25.8408 100-yr 1850 234 244.1 244.3 0.000459 3.66 559.09 67.78 0.21

25.8237 7Q10 8.4 235.5 235.76 235.63 235.78 0.00467 1.03 8.18 31.68 0.36
25.8237 Summer Ave 34 235.5 236.15 235.83 236.19 0.003784 1.66 20.42 32.26 0.37
25.8237 10-yr 860 235.5 239.83 238.31 240.38 0.004752 5.97 144.17 37.31 0.52
25.8237 100-yr 1850 235.5 243.86 240.14 244.19 0.001448 5.17 573.28 128.24 0.32
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Table F-3
HEC-RAS Output

Remove 6 Dams (Initial)
River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)

25.8207 Bridge

25.8176 7Q10 8.4 235.5 235.76 235.63 235.78 0.00489 1.04 8.07 31.67 0.36
25.8176 Summer Ave 34 235.5 236.14 235.83 236.18 0.003978 1.69 20.11 32.25 0.38
25.8176 10-yr 860 235.5 239.62 238.31 240.23 0.005567 6.27 137.07 34.83 0.56
25.8176 100-yr 1850 235.5 241.76 240.14 242.66 0.005086 7.95 322.4 111.12 0.57

25.7987 7Q10 8.4 235 235.25 235.13 235.27 0.005446 1.08 7.81 31.65 0.38
25.7987 Summer Ave 34 235 235.47 235.34 235.55 0.011094 2.31 14.72 32.13 0.6
25.7987 10-yr 860 235 238.96 239.62 0.006344 6.55 131.35 34.71 0.59
25.7987 100-yr 1850 235 240.58 240.08 241.89 0.008335 9.4 248.61 105.55 0.71

25.6506 7Q10 8.4 230 230.47 230.3 230.48 0.006941 1.11 7.59 25.22 0.36
25.6506 Summer Ave 34 230 231.02 231.06 0.003483 1.53 22.29 26.58 0.29
25.6506 10-yr 860 230 236.37 236.61 0.002416 4.2 344.34 200.97 0.31
25.6506 100-yr 1850 230 238.29 238.53 0.002244 4.88 842.55 317.56 0.31

25.5369 7Q10 8.4 228.6 229.24 228.85 229.24 0.000977 0.59 14.18 27.34 0.14
25.5369 Summer Ave 34 228.6 229.83 229.08 229.85 0.001294 1.11 30.71 27.85 0.19
25.5369 10-yr 860 228.6 234.8 235.07 0.002694 4.39 291.18 169.37 0.32
25.5369 100-yr 1850 228.6 236.82 237.1 0.002494 5.16 747.54 279.27 0.33

25.4233 7Q10 8.4 227.2 227.41 227.39 227.47 0.044058 1.85 4.55 28.09 0.81
25.4233 Summer Ave 34 227.2 227.71 227.61 227.82 0.023333 2.65 12.85 28.34 0.69
25.4233 10-yr 860 227.2 231.84 232.45 0.007994 6.27 137.15 31.75 0.53
25.4233 100-yr 1850 227.2 234.53 232.96 235.07 0.004744 6.6 517.33 241.7 0.44

25.2591 7Q10 8.4 221.8 222.27 221.97 222.28 0.002242 0.77 10.87 26.62 0.21
25.2591 Summer Ave 34 221.8 222.79 222.22 222.81 0.00254 1.27 26.74 34.05 0.25
25.2591 10-yr 860 221.8 226.09 226.51 0.005855 5.2 165.44 44.06 0.47
25.2591 100-yr 1850 221.8 226.83 226.12 228.18 0.01545 9.34 199.04 56.33 0.78

25.095 7Q10 8.4 216.4 216.51 216.51 216.57 0.080311 1.91 4.39 40.56 1.02
25.095 Summer Ave 34 216.4 216.68 216.68 216.82 0.055977 2.97 11.43 41.44 1
25.095 10-yr 860 216.4 219.56 220.06 0.009764 5.66 151.91 55.39 0.6
25.095 100-yr 1850 216.4 222.87 223.2 0.002715 4.87 633.5 433.07 0.35

24.9309 7Q10 8.4 211 213.71 213.71 0.000001 0.05 169.76 65.41 0.01
24.9309 Summer Ave 34 211 214.09 214.09 0.000009 0.17 195.1 66.18 0.02
24.9309 10-yr 860 211 219.77 219.78 0.000041 0.76 3403.19 1560.98 0.05
24.9309 100-yr 1850 211 223.05 223.06 0.000016 0.58 8874.36 1695.81 0.03

24.7506 7Q10 8.4 211.02 213.71 213.71 0.000001 0.06 142.62 58.28 0.01
24.7506 Summer Ave 34 211.02 214.08 214.08 0.000011 0.21 164.79 59.54 0.02
24.7506 10-yr 860 211.02 219.72 219.73 0.000065 1 2488.12 1250.03 0.06
24.7506 100-yr 1850 211.02 223.03 223.04 0.000023 0.75 7041.45 1422.68 0.04

24.5703 7Q10 8.4 211.03 213.71 213.71 0.000002 0.07 118.83 52.69 0.01
24.5703 Summer Ave 34 211.03 214.07 214.07 0.000016 0.25 138.28 53.9 0.03
24.5703 10-yr 860 211.03 219.63 219.65 0.000107 1.32 1723.37 979.84 0.08
24.5703 100-yr 1850 211.03 223 223.01 0.000037 0.98 5373.79 1139.35 0.05

24.39 7Q10 8.4 211.05 213.7 213.7 0.000002 0.09 98.51 47.45 0.01
24.39 Summer Ave 34 211.05 214.05 214.05 0.000022 0.29 115.33 48.9 0.03
24.39 10-yr 860 211.05 219.48 219.52 0.000185 1.78 1080.13 700.91 0.11
24.39 100-yr 1850 211.05 222.95 222.96 0.000061 1.32 3896.15 857.14 0.07

24.3466 7Q10 8.4 211.05 213.7 211.22 213.7 0.000002 0.09 94.39 46.34 0.01
24.3466 Summer Ave 34 211.05 214.05 211.47 214.05 0.000023 0.31 110.59 47.63 0.04
24.3466 10-yr 860 211.05 219.42 213.87 219.47 0.000209 1.91 941.5 627.31 0.12
24.3466 100-yr 1850 211.05 222.93 215.34 222.95 0.00007 1.43 3564.23 792.87 0.08

24.3261 Bridge

24.3055 7Q10 8.4 211.05 213.7 213.7 0.000003 0.09 90.65 45.31 0.01
24.3055 Summer Ave 34 211.05 214.04 214.04 0.000025 0.32 106.24 46.31 0.04
24.3055 10-yr 860 211.05 219.13 219.19 0.000289 2.17 699.94 449.24 0.14
24.3055 100-yr 1850 211.05 222.89 222.91 0.000082 1.54 3242.12 732.51 0.08

24.2097 7Q10 8.4 211.06 213.7 213.7 0.000003 0.1 82.76 42.72 0.01
24.2097 Summer Ave 34 211.06 214.03 214.03 0.000029 0.35 96.8 43.26 0.04
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Table F-3
HEC-RAS Output

Remove 6 Dams (Initial)
River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)
24.2097 10-yr 860 211.06 218.92 219.02 0.000383 2.53 492.99 281 0.17
24.2097 100-yr 1850 211.06 222.83 222.86 0.000117 1.89 2561.76 598.35 0.1

24.0294 7Q10 8.4 211.08 213.7 211.56 213.7 0.000003 0.12 71.08 36.64 0.01
24.0294 Summer Ave 34 211.08 214 211.87 214 0.000037 0.41 82.32 38.62 0.05
24.0294 10-yr 860 211.08 218.34 214.34 218.51 0.000694 3.37 264.47 82.35 0.24
24.0294 100-yr 1850 211.08 222.59 216.01 222.68 0.000262 2.93 1372.4 314.84 0.16

24.0293 Inl Struct

23.9226 7Q10 8.4 210.36 211.3 210.89 211.3 0.00037 0.48 17.53 38.85 0.13
23.9226 Summer Ave 34 210.36 211.98 211.12 211.98 0.000289 0.73 46.38 47.05 0.13
23.9226 10-yr 860 210.36 218.29 213.19 218.34 0.000219 1.78 483.99 99.14 0.14
23.9226 100-yr 1850 210.36 222.58 214.67 222.63 0.000135 1.76 1249.05 323.05 0.12

23.9206 Bridge

23.9185 7Q10 8.4 210.36 211.29 210.89 211.29 0.000393 0.49 17.2 38.76 0.13
23.9185 Summer Ave 34 210.36 211.97 211.12 211.98 0.000295 0.74 46.08 47.03 0.13
23.9185 10-yr 860 210.36 218.15 213.19 218.2 0.000237 1.83 470.18 97.78 0.15
23.9185 100-yr 1850 210.36 222.13 214.67 222.18 0.000168 1.9 1107.7 296.25 0.13

23.7761 7Q10 8.4 210.02 211 211.01 0.000369 0.5 16.76 34.65 0.13
23.7761 Summer Ave 34 210.02 211.76 211.77 0.000261 0.74 46.15 41.03 0.12
23.7761 10-yr 860 210.02 217.97 218.02 0.000256 1.85 464.09 100.7 0.15
23.7761 100-yr 1850 210.02 222.01 222.07 0.000139 1.87 1242.72 332.36 0.12

23.6337 7Q10 8.4 209.69 210.74 210.74 0.000345 0.51 16.35 30.94 0.12
23.6337 Summer Ave 34 209.69 211.57 211.58 0.000243 0.76 44.5 35.25 0.12
23.6337 10-yr 860 209.69 217.78 217.83 0.000246 1.86 462.75 96.94 0.15
23.6337 100-yr 1850 209.69 221.92 221.97 0.000121 1.9 1376.54 329.14 0.12

23.4913 7Q10 8.4 209.35 210.48 209.93 210.49 0.000323 0.59 14.15 26.11 0.13
23.4913 Summer Ave 34 209.35 211.32 210.22 211.34 0.000435 1.03 33.01 33.51 0.16
23.4913 10-yr 860 209.35 217.21 213.22 217.47 0.000723 4.13 208.33 82.35 0.28
23.4913 100-yr 1850 209.35 221.82 215.17 221.88 0.000116 2 1519.51 376.68 0.11

23.4571 Bridge

23.4243 7Q10 8.4 209.19 210.32 209.76 210.33 0.000351 0.61 13.77 23.56 0.13
23.4243 Summer Ave 34 209.19 211.11 210.08 211.12 0.000485 1.06 32.12 31.66 0.17
23.4243 10-yr 860 209.19 216.7 213.01 216.99 0.000843 4.32 198.9 73.48 0.3
23.4243 100-yr 1850 209.19 219.63 214.97 219.76 0.000333 2.96 882.98 280.41 0.19

23.3571 7Q10 8.4 209.03 210.19 209.59 210.19 0.000422 0.62 13.61 22.73 0.14
23.3571 Summer Ave 34 209.03 210.93 209.95 210.94 0.000522 1.02 33.45 30.83 0.17
23.3571 10-yr 860 209.03 216.59 212.64 216.69 0.0004 2.5 346.93 78.08 0.19
23.3571 100-yr 1850 209.03 219.49 214.04 219.63 0.000361 3.16 917.9 310 0.2

23.347 Bridge

23.3364 7Q10 8.4 208.98 210.14 209.54 210.15 0.000449 0.63 13.31 22.53 0.14
23.3364 Summer Ave 34 208.98 210.87 209.92 210.88 0.000569 1.04 32.59 30.83 0.18
23.3364 10-yr 860 208.98 216.45 212.59 216.56 0.000437 2.61 333.29 77.31 0.2
23.3364 100-yr 1850 208.98 218.74 213.98 218.93 0.000543 3.68 728.98 261.28 0.24

23.2205 7Q10 8.4 208.7 209.5 209.53 0.00393 1.44 5.83 14.54 0.4
23.2205 Summer Ave 34 208.7 210.29 210.32 0.001698 1.49 22.78 28.75 0.3
23.2205 10-yr 860 208.7 216.06 216.22 0.000646 3.27 290.4 114.57 0.24
23.2205 100-yr 1850 208.7 218.22 218.5 0.000826 4.56 676.07 223.23 0.29

23.069 7Q10 8.4 207.7 209 209.01 0.000256 0.51 16.52 25.38 0.11
23.069 Summer Ave 34 207.7 209.93 209.94 0.000214 0.71 47.76 38.55 0.11
23.069 10-yr 860 207.7 215.7 215.82 0.000384 2.79 386.13 121.25 0.19
23.069 100-yr 1850 207.7 217.78 217.97 0.000498 3.82 947.56 303.82 0.23

22.8683 7Q10 8.4 207.3 208.52 208.53 0.000979 0.95 8.89 14.61 0.21
22.8683 Summer Ave 34 207.3 209.56 209.58 0.000588 1.11 30.7 27.15 0.18
22.8683 10-yr 860 207.3 215.18 215.32 0.000569 3.09 457.04 391.73 0.23
22.8683 100-yr 1850 207.3 217.42 217.5 0.000346 2.99 1893.36 799.89 0.19

22.6637 7Q10 8.4 206.5 208.06 208.07 0.00024 0.55 15.19 19.46 0.11
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Table F-3
HEC-RAS Output

Remove 6 Dams (Initial)
River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)
22.6637 Summer Ave 34 206.5 209.23 209.24 0.000191 0.73 46.45 32.79 0.11
22.6637 10-yr 860 206.5 214.68 214.79 0.000418 2.77 597.5 307.51 0.2
22.6637 100-yr 1850 206.5 217.01 217.12 0.000364 3.21 1508.42 425 0.2

22.4668 7Q10 8.4 205.7 207.75 207.75 0.000382 0.57 14.62 14.27 0.1
22.4668 Summer Ave 34 205.7 208.91 208.93 0.000549 0.93 40.51 44.38 0.13
22.4668 10-yr 860 205.7 214.43 214.45 0.000228 1.22 1307.11 502.08 0.1
22.4668 100-yr 1850 205.7 216.83 216.84 0.000167 1.38 2778.26 677.91 0.09

22.2395 7Q10 8.4 205.6 207.23 207.23 0.000509 0.58 14.53 17.87 0.11
22.2395 Summer Ave 34 205.6 208.13 208.14 0.000794 0.97 35.05 27.64 0.15
22.2395 10-yr 860 205.6 213.81 213.93 0.001059 2.9 418.22 146.57 0.22
22.2395 100-yr 1850 205.6 216.28 216.42 0.001019 3.53 983.38 432.42 0.22

22.1107 7Q10 8.4 205.6 206.57 206.59 0.002343 1.1 7.61 15.68 0.28
22.1107 Summer Ave 34 205.6 207.24 207.28 0.002301 1.56 21.85 26.58 0.3
22.1107 10-yr 860 205.6 213.25 213.37 0.000648 2.81 392.39 149.27 0.22
22.1107 100-yr 1850 205.6 215.7 215.87 0.000648 3.63 857.49 233.3 0.23

22.0918 7Q10 8.4 205.5 206.3 206 206.32 0.003252 1.14 7.35 18.46 0.32
22.0918 Summer Ave 34 205.5 207.07 206.38 207.1 0.001404 1.18 28.73 36.51 0.24
22.0918 10-yr 860 205.5 213.23 208.65 213.31 0.000316 2.29 375.71 66.36 0.16
22.0918 100-yr 1850 205.5 215.6 209.91 215.81 0.000516 3.6 513.5 124.13 0.21

22.0891 Bridge

22.0865 7Q10 8.4 205.5 206.3 206 206.32 0.003253 1.14 7.35 18.46 0.32
22.0865 Summer Ave 34 205.5 207.07 206.38 207.1 0.001404 1.18 28.73 36.51 0.24
22.0865 10-yr 860 205.5 213.23 208.65 213.31 0.000316 2.29 375.71 66.36 0.16
22.0865 100-yr 1850 205.5 215.6 209.91 215.81 0.000516 3.6 513.5 124.13 0.21

22.0675 7Q10 8.4 204.5 206.28 206.29 0.000068 0.23 36.94 41.4 0.04
22.0675 Summer Ave 34 204.5 207.05 207.05 0.000165 0.45 75.19 58.07 0.07
22.0675 10-yr 860 204.5 213.21 213.26 0.000338 1.86 463.46 67.93 0.13
22.0675 100-yr 1850 204.5 215.59 215.71 0.000568 2.86 796.24 350.39 0.17

22.0296 7Q10 8.4 205.5 206.22 206.24 0.005282 1.09 7.69 21.33 0.32
22.0296 Summer Ave 34 205.5 206.95 206.97 0.001837 1.18 28.7 31.47 0.22
22.0296 10-yr 860 205.5 212.92 213.12 0.001655 3.62 237.61 38.54 0.26
22.0296 100-yr 1850 205.5 215.01 215.46 0.002796 5.52 454.8 270.36 0.34

21.8383 7Q10 8.4 202 206.23 206.23 0.000002 0.08 104.94 35.66 0.01
21.8383 Summer Ave 34 202 206.91 206.91 0.000016 0.26 130.39 39.15 0.03
21.8383 10-yr 860 202 212.87 212.87 0.000067 0.93 2401.47 935.11 0.06
21.8383 100-yr 1850 202 215.15 215.16 0.000055 1 4695.75 1071.31 0.06

21.63 7Q10 8.4 204 206.22 206.22 0.000026 0.18 45.55 34.02 0.03
21.63 Summer Ave 34 204 206.86 206.87 0.000137 0.49 69.93 41.84 0.07
21.63 10-yr 860 204 212.79 212.8 0.000066 0.79 2421.97 880.84 0.06
21.63 100-yr 1850 204 215.09 215.1 0.000053 0.88 4517.23 941.21 0.05

21.4785 7Q10 8.4 202 206.22 206.22 0.000001 0.07 112.83 31.49 0.01
21.4785 Summer Ave 34 202 206.84 206.84 0.000013 0.26 132.86 32.89 0.02
21.4785 10-yr 860 202 212.69 212.72 0.000169 1.51 1370.24 604.33 0.09
21.4785 100-yr 1850 202 215.02 215.03 0.000136 1.58 2790.78 618.85 0.08

21.2986 7Q10 8.4 206 206.14 206.14 206.21 0.070787 2.08 4.03 29.81 1
21.2986 Summer Ave 34 206 206.77 206.35 206.79 0.003543 1.35 25.27 37.96 0.29
21.2986 10-yr 860 206 212.59 212.6 0.000121 0.99 1916.8 811.81 0.08
21.2986 100-yr 1850 206 214.95 214.96 0.000077 1.01 3892.99 871.63 0.06

21.1187 7Q10 8.4 201 205.2 205.2 0.000044 0.29 28.91 13.77 0.04
21.1187 Summer Ave 34 201 206.24 206.25 0.00022 0.75 45.06 17.19 0.08
21.1187 10-yr 860 201 212.43 212.45 0.000236 1.38 1437.41 560.54 0.1
21.1187 100-yr 1850 201 214.85 214.86 0.00015 1.38 2794.31 563.56 0.08

20.9293 7Q10 8.4 202.1 205.19 205.19 0.000004 0.11 76.31 27.7 0.01
20.9293 Summer Ave 34 202.1 206.19 206.19 0.000027 0.33 104.42 28.6 0.03
20.9293 10-yr 860 202.1 212.16 212.2 0.000263 1.86 841.48 195.82 0.11
20.9293 100-yr 1850 202.1 214.58 214.63 0.000369 2.57 1328.48 207.88 0.13

20.7586 7Q10 8.4 202.1 205.19 205.19 0.000002 0.11 76.24 27.69 0.01
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Table F-3
HEC-RAS Output

Remove 6 Dams (Initial)
River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)
20.7586 Summer Ave 34 202.1 206.17 206.18 0.000013 0.33 103.95 28.58 0.03
20.7586 10-yr 860 202.1 212 212.03 0.000137 1.9 808.57 194.93 0.11
20.7586 100-yr 1850 202.1 214.34 214.4 0.000191 2.6 1279.87 206.71 0.13

20.4783 7Q10 8.4 202.4 205.18 205.18 0.000004 0.11 76.11 47.32 0.02
20.4783 Summer Ave 34 202.4 206.15 206.16 0.000014 0.27 126.29 56.21 0.03
20.4783 10-yr 860 202.4 211.83 211.86 0.000099 1.54 640.14 135.08 0.1
20.4783 100-yr 1850 202.4 214.06 214.14 0.000167 2.41 983.42 188.39 0.14

20.4594 7Q10 8.4 203.3 205.18 203.97 205.18 0.000108 0.42 20.09 21.37 0.08
20.4594 Summer Ave 34 203.3 206.14 204.47 206.15 0.000195 0.74 45.85 32.28 0.11
20.4594 10-yr 860 203.3 211.77 207.58 211.83 0.000369 2.11 407.17 96.2 0.18
20.4594 100-yr 1850 203.3 213.97 209.1 214.1 0.000463 2.91 635.2 109.33 0.21

20.4539 Bridge

20.4484 7Q10 8.4 203.3 205.17 203.97 205.17 0.000144 0.42 19.91 21.27 0.08
20.4484 Summer Ave 34 203.3 206.13 204.47 206.13 0.000262 0.75 45.37 32.11 0.11
20.4484 10-yr 860 203.3 211.77 207.58 211.83 0.000482 2.11 407.17 96.2 0.18
20.4484 100-yr 1850 203.3 213.97 209.1 214.1 0.000605 2.91 635.2 109.33 0.21

20.4294 7Q10 8.4 203.3 205.17 203.82 205.17 0.000036 0.27 30.61 26.78 0.05
20.4294 Summer Ave 34 203.3 206.11 204.2 206.12 0.00009 0.57 59.97 35.26 0.08
20.4294 10-yr 860 203.3 211.71 207.14 211.79 0.000311 2.28 377.66 77.07 0.17
20.4294 100-yr 1850 203.3 213.83 208.76 214.02 0.000514 3.49 529.94 88.94 0.23

20.424 Bridge

20.4185 7Q10 8.4 203.3 205.16 203.82 205.17 0.000047 0.28 30.55 26.76 0.05
20.4185 Summer Ave 34 203.3 206.11 204.2 206.11 0.000119 0.57 59.74 35.2 0.08
20.4185 10-yr 860 203.3 211.71 207.14 211.79 0.000406 2.28 377.66 77.07 0.17
20.4185 100-yr 1850 203.3 213.83 208.76 214.02 0.000672 3.49 529.94 88.94 0.23

20.3995 7Q10 8.4 203 205.16 205.16 0.000018 0.22 38.89 29.39 0.03
20.3995 Summer Ave 34 203 206.1 206.1 0.000058 0.48 70.42 37.83 0.06
20.3995 10-yr 860 203 211.68 211.76 0.000265 2.16 408.75 78.59 0.16
20.3995 100-yr 1850 203 213.79 213.96 0.00045 3.32 586.64 90.37 0.22

20.1874 7Q10 8.8 203.4 205.11 205.12 0.000156 0.53 16.73 16.43 0.09
20.1874 Summer Ave 35.6 203.4 205.94 205.96 0.0004 1.1 32.47 21.37 0.16
20.1874 10-yr 888 203.4 211.23 211.34 0.000542 3.09 665.43 342.04 0.23
20.1874 100-yr 1935 203.4 213.35 213.44 0.000433 3.4 1608.74 544.91 0.21

19.9791 7Q10 8.8 203.1 205.05 205.05 0.000033 0.29 30.1 22.38 0.04
19.9791 Summer Ave 35.6 203.1 205.68 205.69 0.00017 0.78 45.53 26.32 0.1
19.9791 10-yr 888 203.1 210.71 210.8 0.00044 2.74 743.99 420.51 0.2
19.9791 100-yr 1935 203.1 213.01 213.06 0.000264 2.67 2020.88 615.11 0.17

19.7821 7Q10 8.8 200.5 205.04 205.04 0.000002 0.11 79.96 29.25 0.01
19.7821 Summer Ave 35.6 200.5 205.64 205.64 0.000018 0.36 98.36 32.15 0.04
19.7821 10-yr 888 200.5 210.35 210.42 0.000302 2.37 706 290.25 0.17
19.7821 100-yr 1935 200.5 212.7 212.78 0.000279 2.83 1581.32 426.13 0.17

19.5889 7Q10 8.8 202.5 205.04 205.04 0.00001 0.19 45.42 24.38 0.03
19.5889 Summer Ave 35.6 202.5 205.6 205.61 0.000071 0.59 59.85 26.51 0.07
19.5889 10-yr 888 202.5 209.88 209.99 0.000588 3.14 604.72 275.78 0.23
19.5889 100-yr 1935 202.5 212.33 212.43 0.000429 3.4 1447.53 402.93 0.21

19.4147 7Q10 8.8 201.8 205.03 205.03 0.000002 0.09 96.44 38.65 0.01
19.4147 Summer Ave 35.6 201.8 205.58 205.59 0.000013 0.3 117.84 39.29 0.03
19.4147 10-yr 888 201.8 209.42 209.53 0.000434 2.83 481 195.69 0.19
19.4147 100-yr 1935 201.8 211.88 212.02 0.000451 3.56 1114.96 320.2 0.21

19.3957 7Q10 8.8 203.9 205.02 204.65 205.03 0.001558 0.96 9.12 39.91 0.26
19.3957 Summer Ave 35.6 203.9 205.53 205.03 205.57 0.002134 1.54 23.12 58.44 0.33
19.3957 10-yr 888 203.9 208.91 207.4 209.35 0.002562 5.29 167.97 172.56 0.47
19.3957 100-yr 1935 203.9 210.72 209 211.68 0.003376 7.84 246.75 267.08 0.58

19.3903 Bridge

19.3849 7Q10 8.8 203.9 204.65 204.65 204.78 0.028415 2.87 3.07 26.78 1
19.3849 Summer Ave 35.6 203.9 205.03 205.03 205.25 0.022913 3.75 9.49 40.55 0.99
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Table F-3
HEC-RAS Output

Remove 6 Dams (Initial)
River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)
19.3849 10-yr 888 203.9 208.91 207.4 209.35 0.002563 5.29 167.96 172.55 0.47
19.3849 100-yr 1935 203.9 210.72 209 211.68 0.003378 7.84 246.72 267.01 0.58

19.366 7Q10 8.8 202 203.57 203.57 0.000103 0.37 24.09 30.7 0.07
19.366 Summer Ave 35.6 202 204.4 204.41 0.000205 0.62 57.13 54.81 0.11
19.366 10-yr 888 202 209.09 209.11 0.000119 1.12 830.51 286.01 0.1
19.366 100-yr 1935 202 211.15 211.18 0.00012 1.5 1546 394.85 0.11

19.1387 7Q10 8.8 202.7 203.01 203.01 203.12 0.03115 2.59 3.4 16.65 1.01
19.1387 Summer Ave 35.6 202.7 203.65 203.73 0.004473 2.27 15.7 21.71 0.47
19.1387 10-yr 888 202.7 208.44 208.73 0.001635 4.44 268.65 142.71 0.37
19.1387 100-yr 1935 202.7 210.59 210.84 0.0011 4.76 996.77 537.5 0.33

18.9721 7Q10 8.8 200.1 203 203 0.000004 0.12 71.01 38.5 0.02
18.9721 Summer Ave 35.6 200.1 203.63 203.63 0.000025 0.37 95.62 39.59 0.04
18.9721 10-yr 888 200.1 207.66 207.83 0.000652 3.28 290.69 109.67 0.24
18.9721 100-yr 1935 200.1 209.59 209.9 0.001008 4.8 663.23 285.36 0.31

18.7486 7Q10 8.8 201.2 202.99 202.99 0.000023 0.19 46.14 51.51 0.04
18.7486 Summer Ave 35.6 201.2 203.58 203.58 0.000084 0.44 81.5 68.45 0.07
18.7486 10-yr 888 201.2 207.19 207.23 0.000361 1.73 516.69 179 0.17
18.7486 100-yr 1935 201.2 209.08 209.15 0.00037 2.26 922.66 239.14 0.19

18.5819 7Q10 8.8 201.8 202.94 202.95 0.000194 0.36 24.74 43.24 0.08
18.5819 Summer Ave 35.6 201.8 203.4 203.41 0.000995 0.7 50.58 108.34 0.18
18.5819 10-yr 888 201.8 206.79 206.85 0.000521 1.95 455.29 129.04 0.18
18.5819 100-yr 1935 201.8 208.62 208.73 0.000625 2.75 727.68 180.89 0.21

18.563 7Q10 8.8 202.6 202.93 202.65 202.93 0.000157 0.22 39.84 130.9 0.07
18.563 Summer Ave 35.6 202.6 203.37 202.74 203.37 0.000149 0.38 93.56 143.5 0.08
18.563 10-yr 888 202.6 206.76 203.79 206.8 0.000335 1.76 505.2 192.67 0.15
18.563 100-yr 1935 202.6 208.57 204.59 208.68 0.000477 2.67 725.24 195.42 0.19

18.5622 Bridge

18.5615 7Q10 8.8 202.6 202.93 202.65 202.93 0.000159 0.22 39.67 130.86 0.07
18.5615 Summer Ave 35.6 202.6 203.37 202.74 203.37 0.00015 0.38 93.39 143.46 0.08
18.5615 10-yr 888 202.6 206.75 203.79 206.8 0.000338 1.76 504.06 192.66 0.15
18.5615 100-yr 1935 202.6 208.57 204.59 208.68 0.000477 2.67 725.24 195.42 0.19

18.5425 7Q10 8.8 200.3 202.93 202.93 0 0.03 259.45 110.2 0
18.5425 Summer Ave 35.6 200.3 203.37 203.37 0.000004 0.12 308.55 112.18 0.01
18.5425 10-yr 888 200.3 206.73 206.76 0.000182 1.25 711.78 129.84 0.09
18.5425 100-yr 1935 200.3 208.55 208.61 0.000343 2.03 986.79 178.81 0.13

18.3418 7Q10 9.1 202.2 202.92 202.92 0.00131 0.54 16.73 46.49 0.16
18.3418 Summer Ave 36.7 202.2 203.34 203.35 0.001838 0.88 41.93 73.59 0.2
18.3418 10-yr 927 202.2 206.31 206.36 0.00114 1.73 537.65 245.97 0.2
18.3418 100-yr 1998 202.2 208.01 208.08 0.00079 2.1 1004.26 301.19 0.19

18.2016 7Q10 9.1 201.7 202.17 202.17 0.000793 0.37 24.35 81.55 0.12
18.2016 Summer Ave 36.7 201.7 202.65 202.65 0.000573 0.47 77.32 141.79 0.11
18.2016 10-yr 927 201.7 205.88 205.89 0.000379 1.02 909.57 388.93 0.12
18.2016 100-yr 1998 201.7 207.74 207.76 0.000252 1.18 1710.83 474.64 0.1

18.0615 7Q10 9.1 200.7 201.25 200.91 201.26 0.002161 0.83 10.9 23.1 0.21
18.0615 Summer Ave 36.7 200.7 201.72 201.2 201.76 0.003929 1.6 22.95 28.68 0.32
18.0615 10-yr 927 200.7 204.46 203.88 205.01 0.013641 5.94 156.14 69.18 0.7
18.0615 100-yr 1998 200.7 206.51 207.17 0.007185 6.53 314.59 83.89 0.56

18.0482 7Q10 9.1 200.7 200.79 200.79 200.83 0.0611 1.53 5.96 63 0.87
18.0482 Summer Ave 36.7 200.7 200.92 200.92 201.03 0.060527 2.66 13.81 63.01 1
18.0482 10-yr 927 200.7 202.58 202.58 203.53 0.029861 7.82 118.53 63.06 1.01
18.0482 100-yr 1998 200.7 206.23 206.74 0.003789 5.72 352.91 66.15 0.43

18.0448 7Q10 9.1 196 196.6 196.6 0.000128 0.24 37.99 63.01 0.05
18.0448 Summer Ave 36.7 196 197.45 197.45 0.000113 0.4 91.06 63.02 0.06
18.0448 10-yr 927 196 202.72 202.79 0.000428 2.19 423.75 63.11 0.15
18.0448 100-yr 1998 196 206.41 206.56 0.000461 3.04 661.32 66.16 0.17

18.0416 7Q10 9.1 196 196.6 196.09 196.6 0.000115 0.23 40.25 68.42 0.05
18.0416 Summer Ave 36.7 196 197.44 196.21 197.44 0.0001 0.38 96.89 69.85 0.06
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Table F-3
HEC-RAS Output

Remove 6 Dams (Initial)
River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)
18.0416 10-yr 927 196 202.71 197.81 202.78 0.000378 2.06 450.99 77.21 0.14
18.0416 100-yr 1998 196 206.41 199.02 206.53 0.000382 2.77 795.51 101.83 0.15

18.0371 Bridge

18.0327 7Q10 9.1 196 196.59 196.09 196.59 0.000076 0.23 39.86 68.41 0.05
18.0327 Summer Ave 36.7 196 197.44 196.21 197.44 0.000065 0.38 96.46 69.84 0.06
18.0327 10-yr 927 196 202.71 197.81 202.78 0.000242 2.06 450.99 77.21 0.14
18.0327 100-yr 1998 196 206.17 199.02 206.29 0.000268 2.86 771 98.11 0.16

18.0137 7Q10 9.1 194.9 196.58 196.58 0.000244 0.46 19.73 19.37 0.08
18.0137 Summer Ave 36.7 194.9 197.4 197.42 0.000673 0.95 38.75 29.21 0.14
18.0137 10-yr 927 194.9 202.62 202.72 0.001014 2.82 432.29 114.39 0.21
18.0137 100-yr 1998 194.9 206.13 206.25 0.000663 3.16 880.96 136.14 0.19

17.8168 7Q10 9.6 195.2 196.48 196.48 0.000056 0.22 43.26 42.92 0.04
17.8168 Summer Ave 39 195.2 197.04 197.05 0.000224 0.57 68.91 47.53 0.08
17.8168 10-yr 974 195.2 201.63 201.73 0.000905 2.6 432.62 118.75 0.2
17.8168 100-yr 2120 195.2 205.55 205.65 0.000497 2.81 937.35 130.02 0.17

17.7978 7Q10 9.6 195.6 196.46 195.89 196.46 0.00048 0.45 21.31 36.93 0.1
17.7978 Summer Ave 39 195.6 196.99 196.16 197 0.001007 0.89 43.72 47.35 0.16
17.7978 10-yr 974 195.6 201.53 198.37 201.63 0.001024 2.63 425.05 151.21 0.22
17.7978 100-yr 2120 195.6 205.51 199.71 205.6 0.000444 2.62 1082.35 181.37 0.16

17.7948 Bridge

17.7918 7Q10 9.6 195.6 195.89 195.89 195.98 0.041981 2.39 4.02 22.79 1
17.7918 Summer Ave 39 195.6 196.35 196.16 196.43 0.009 2.22 17.53 34.87 0.55
17.7918 10-yr 974 195.6 201.13 198.37 201.26 0.000913 2.93 367.33 134.72 0.25
17.7918 100-yr 2120 195.6 204.08 199.71 204.23 0.000588 3.34 833.34 168.7 0.22

17.7728 7Q10 9.6 194.8 195.57 195.57 0.00078 0.53 18.06 35.17 0.13
17.7728 Summer Ave 39 194.8 196.11 196.13 0.001288 0.97 40.07 45.82 0.18
17.7728 10-yr 974 194.8 201.07 201.16 0.000794 2.43 477.36 153.56 0.19
17.7728 100-yr 2120 194.8 204.04 204.15 0.000631 2.96 962.89 173.88 0.18

17.7444 7Q10 9.6 194.8 195.1 195.1 195.18 0.09272 2.38 4.04 22.82 1
17.7444 Summer Ave 39 194.8 195.46 195.57 0.037217 2.73 14.28 32.99 0.73
17.7444 10-yr 974 194.8 200.91 201.01 0.001277 2.52 453.52 152.5 0.2
17.7444 100-yr 2120 194.8 203.92 204.04 0.000936 2.98 942.96 173.09 0.19

17.7255 7Q10 9.6 194 194.67 194.15 194.67 0.000537 0.4 24.21 42.09 0.09
17.7255 Summer Ave 39 194 195.1 194.36 195.12 0.00146 0.89 44.06 48.53 0.16
17.7255 10-yr 974 194 200.8 196.51 200.89 0.001104 2.42 402.13 77.28 0.19
17.7255 100-yr 2120 194 203.75 198 203.91 0.001332 3.25 652.22 92.19 0.22

17.7243 Bridge

17.7232 7Q10 9.6 194 194.67 194.67 0.000541 0.4 24.15 42.06 0.09
17.7232 Summer Ave 39 194 195.1 195.11 0.001494 0.89 43.74 48.5 0.17
17.7232 10-yr 974 194 200.76 200.86 0.001124 2.44 399.56 77.11 0.19
17.7232 100-yr 2120 194 203.69 203.86 0.001362 3.28 647.09 91.91 0.22

17.7043 7Q10 9.6 193.5 194.65 194.65 0.000097 0.22 42.67 47.72 0.04
17.7043 Summer Ave 39 193.5 195.02 195.02 0.000523 0.65 60.41 49.14 0.1
17.7043 10-yr 974 193.5 200.66 200.75 0.001012 2.44 400.28 80.24 0.18
17.7043 100-yr 2120 193.5 203.58 203.74 0.001055 3.28 791.24 169.47 0.2

17.6588 7Q10 9.6 193.1 194.64 194.65 0.000016 0.16 60.4 53.51 0.03
17.6588 Summer Ave 39 193.1 194.97 194.97 0.000118 0.5 78.19 56.46 0.07
17.6588 10-yr 974 193.1 200.58 200.64 0.000234 1.95 600.1 142.55 0.14
17.6588 100-yr 2120 193.1 203.5 203.6 0.000277 2.72 1207.33 317.77 0.16

17.6399 7Q10 9.6 194.1 194.62 194.47 194.63 0.003859 1 9.58 33.41 0.33
17.6399 Summer Ave 39 194.1 194.82 194.68 194.91 0.011066 2.36 16.55 35.21 0.61
17.6399 10-yr 974 194.1 200.47 197.06 200.58 0.000766 2.68 362.98 128.81 0.23
17.6399 100-yr 2120 194.1 203.41 198.61 203.56 0.000528 3.16 944.64 247.21 0.21

17.636 Bridge

17.6321 7Q10 9.6 194.1 194.62 194.47 194.63 0.003859 1 9.58 33.41 0.33
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Table F-3
HEC-RAS Output

Remove 6 Dams (Initial)
River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)
17.6321 Summer Ave 39 194.1 194.82 194.68 194.91 0.011076 2.36 16.54 35.21 0.61
17.6321 10-yr 974 194.1 200.47 197.06 200.58 0.000766 2.68 362.98 128.81 0.23
17.6321 100-yr 2120 194.1 203.2 198.61 203.36 0.000592 3.28 893.45 239.17 0.22

17.6132 7Q10 10.8 193 193.38 193.38 193.45 0.099029 2.21 4.88 32.14 1
17.6132 Summer Ave 43.7 193 194.01 194.05 0.006647 1.61 27.1 37.78 0.34
17.6132 10-yr 1090 193 200.39 200.48 0.000948 2.47 540.97 173.98 0.18
17.6132 100-yr 2380 193 203.14 203.27 0.000916 3.13 1163.32 278.96 0.19

17.3366 7Q10 10.8 191.3 192.39 192.39 0.000094 0.23 47.68 51.34 0.04
17.3366 Summer Ave 43.7 191.3 193.53 193.53 0.000112 0.41 106.96 53.21 0.05
17.3366 10-yr 1090 191.3 199.74 199.77 0.000285 1.6 1252.54 384.24 0.1
17.3366 100-yr 2380 191.3 202.56 202.59 0.000259 1.86 2411.42 425.64 0.1

17.3177 7Q10 10.8 190.8 192.39 191.1 192.39 0.000036 0.16 69.13 63.55 0.03
17.3177 Summer Ave 43.7 190.8 193.52 191.4 193.52 0.000055 0.3 144.75 74.71 0.04
17.3177 10-yr 1090 190.8 199.67 193.38 199.73 0.000369 1.94 562.58 155.64 0.12
17.3177 100-yr 2380 190.8 202.36 194.75 202.52 0.000691 3.2 744.9 216.04 0.17

17.3148 Bridge

17.3119 7Q10 10.8 190.8 192.38 191.1 192.39 0.000025 0.16 69.07 63.54 0.03
17.3119 Summer Ave 43.7 190.8 193.52 191.4 193.52 0.000038 0.3 144.64 74.69 0.04
17.3119 10-yr 1090 190.8 199.64 193.38 199.69 0.00026 1.95 560.1 155.16 0.12
17.3119 100-yr 2380 190.8 202.36 194.76 202.52 0.00048 3.2 744.9 216.04 0.17

17.293 7Q10 11.4 190.9 192.38 192.38 0.000096 0.25 45.05 41.31 0.04
17.293 Summer Ave 46.1 190.9 193.51 193.51 0.000154 0.5 92.65 43.17 0.06
17.293 10-yr 1150 190.9 199.62 199.65 0.000314 1.66 1415.68 444.92 0.1
17.293 100-yr 2510 190.9 202.39 202.41 0.000265 1.86 2746.45 499.86 0.1

17.1226 7Q10 11.4 191.2 192.12 192.14 0.002769 0.96 11.84 24.42 0.24
17.1226 Summer Ave 46.1 191.2 193.21 193.23 0.000887 1.06 43.56 32.95 0.16
17.1226 10-yr 1150 191.2 199.2 199.27 0.000579 2.44 940.21 395.56 0.17
17.1226 100-yr 2510 191.2 202.11 202.15 0.000325 2.35 2295.87 486.6 0.14

16.9256 7Q10 11.4 190.6 191.92 191.92 0.000067 0.23 49.99 54.43 0.04
16.9256 Summer Ave 46.1 190.6 193.02 193.03 0.000082 0.41 112.23 58.61 0.05
16.9256 10-yr 1150 190.6 198.7 198.77 0.000408 2.18 676.35 181.07 0.14
16.9256 100-yr 2510 190.6 201.62 201.73 0.000483 2.98 1451.56 416.35 0.17

16.7173 7Q10 11.4 190 191.82 191.82 0.000135 0.41 27.85 20.36 0.06
16.7173 Summer Ave 46.1 190 192.84 192.85 0.000417 0.88 52.55 28.47 0.11
16.7173 10-yr 1150 190 198.46 198.47 0.000171 1.32 1837.01 482.17 0.09
16.7173 100-yr 2510 190 201.44 201.45 0.000135 1.5 3298.63 500.87 0.09

16.5506 7Q10 11.4 188.3 191.81 191.81 0.000004 0.1 113.74 49.27 0.01
16.5506 Summer Ave 46.1 188.3 192.8 192.8 0.000021 0.28 163.71 51.79 0.03
16.5506 10-yr 1150 188.3 198.29 198.32 0.000179 1.58 1448.83 425.16 0.1
16.5506 100-yr 2510 188.3 201.29 201.32 0.000167 1.87 3015.64 612.69 0.1

16.5316 7Q10 11.4 188.5 191.81 189.08 191.81 0.000005 0.09 121.6 73.51 0.01
16.5316 Summer Ave 46.1 188.5 192.8 189.52 192.8 0.000021 0.22 205.03 95.46 0.03
16.5316 10-yr 1150 188.5 198.28 192.17 198.3 0.000126 1.14 1009.91 172.53 0.08
16.5316 100-yr 2510 188.5 201.25 193.54 201.3 0.000167 1.69 1485.13 183.87 0.1

16.5303 Bridge

16.529 7Q10 11.4 188.5 191.81 189.08 191.81 0.000005 0.09 121.59 73.51 0.01
16.529 Summer Ave 46.1 188.5 192.8 189.52 192.8 0.000021 0.22 204.98 95.45 0.03
16.529 10-yr 1150 188.5 198.28 192.17 198.3 0.000127 1.14 1009.04 172.51 0.08
16.529 100-yr 2510 188.5 201.24 193.54 201.28 0.000167 1.69 1483.41 183.83 0.1

16.5243 7Q10 11.4 190.6 191.8 191.16 191.81 0.000983 0.66 17.25 28.77 0.15
16.5243 Summer Ave 46.1 190.6 192.78 191.58 192.79 0.00066 0.81 57.11 52.36 0.14
16.5243 10-yr 1150 190.6 198.13 194.12 198.26 0.000847 2.95 452.18 94.03 0.21
16.5243 100-yr 2510 190.6 200.97 195.72 201.22 0.001033 4.18 744.44 152.06 0.24

16.5205 Bridge

16.5167 7Q10 11.4 190.6 191.8 191.16 191.8 0.000637 0.66 17.16 28.7 0.15
16.5167 Summer Ave 46.1 190.6 192.78 191.58 192.79 0.000425 0.81 57 52.31 0.14
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Table F-3
HEC-RAS Output

Remove 6 Dams (Initial)
River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)
16.5167 10-yr 1150 190.6 198.12 194.12 198.25 0.00056 3 451.09 93.94 0.21
16.5167 100-yr 2510 190.6 200.96 195.71 201.22 0.0007 4.29 742.44 150.72 0.25

16.5096 7Q10 11.4 185.3 191.8 191.8 0 0.04 310.74 57.7 0
16.5096 Summer Ave 46.1 185.3 192.78 192.78 0.000002 0.13 368.34 59.46 0.01
16.5096 10-yr 1150 185.3 198.16 198.19 0.000133 1.62 772.08 94.6 0.08
16.5096 100-yr 2510 185.3 201.02 201.12 0.000281 2.73 1073.3 116.01 0.13

16.4954 7Q10 11.4 185.3 191.8 191.8 0 0.04 310.79 57.7 0
16.4954 Summer Ave 46.1 185.3 192.78 192.78 0.000002 0.13 368.38 59.46 0.01
16.4954 10-yr 1150 185.3 198.15 198.18 0.000134 1.62 771.95 94.83 0.08
16.4954 100-yr 2510 185.3 200.99 201.1 0.000282 2.73 1072.78 116.33 0.13

16.4927 7Q10 11.4 186.5 191.8 186.93 191.8 0 0.03 424.18 105.13 0
16.4927 Summer Ave 46.1 186.5 192.78 187.25 192.78 0.000001 0.09 529.35 108.5 0.01
16.4927 10-yr 1150 186.5 198.16 189.15 198.17 0.000056 1.01 1133.4 272.08 0.06
16.4927 100-yr 2510 186.5 201.02 190.29 201.07 0.000115 1.72 1457.45 313.54 0.08

16.4914 Bridge

16.4901 7Q10 11.4 186.5 191.8 186.93 191.8 0 0.03 424.18 105.13 0
16.4901 Summer Ave 46.1 186.5 192.78 187.25 192.78 0.000001 0.09 529.35 108.5 0.01
16.4901 10-yr 1150 186.5 198.15 189.15 198.17 0.000036 1.01 1133.13 272.04 0.06
16.4901 100-yr 2510 186.5 201.02 190.29 201.06 0.000074 1.72 1456.67 313.44 0.08

16.4711 7Q10 11.4 186.7 191.8 191.8 0 0.03 403.22 104.45 0
16.4711 Summer Ave 46.1 186.7 192.78 192.78 0.000001 0.09 507.71 107.81 0.01
16.4711 10-yr 1150 186.7 198.15 198.17 0.000026 0.97 1533.44 269.12 0.05
16.4711 100-yr 2510 186.7 201.02 201.05 0.000045 1.52 2364.28 310.57 0.08

16.2704 7Q10 11.4 189.7 191.8 191.8 0.000023 0.24 46.72 28.63 0.03
16.2704 Summer Ave 46.1 189.7 192.78 192.78 0.000089 0.6 77.01 33.32 0.07
16.2704 10-yr 1150 189.7 198.05 198.1 0.000317 2.15 1163.74 422.36 0.15
16.2704 100-yr 2510 189.7 200.92 200.96 0.000232 2.24 2468.63 527 0.14

16.081 7Q10 11.4 189.2 191.79 191.79 0.000005 0.13 84.49 36.62 0.02
16.081 Summer Ave 46.1 189.2 192.73 192.74 0.000026 0.39 119.41 37.34 0.04
16.081 10-yr 1150 189.2 197.38 197.58 0.000891 3.71 371.37 123.47 0.24
16.081 100-yr 2510 189.2 200.21 200.51 0.001007 4.88 873.98 230.99 0.27

16.062 7Q10 11.4 190.8 191.79 191.13 191.79 0.000157 0.35 32.59 49.77 0.08
16.062 Summer Ave 46.1 190.8 192.72 191.38 192.73 0.000137 0.57 80.33 51.92 0.08
16.062 10-yr 1150 190.8 197.3 193.67 197.48 0.000882 3.38 340.66 292.27 0.25
16.062 100-yr 2510 190.8 200.26 195.35 200.35 0.000375 2.91 2082.64 769.27 0.17

16.0598 Bridge

16.0575 7Q10 11.4 190.8 191.79 191.13 191.79 0.000157 0.35 32.58 49.77 0.08
16.0575 Summer Ave 46.1 190.8 192.72 191.38 192.73 0.000137 0.57 80.31 51.92 0.08
16.0575 10-yr 1150 190.8 197.25 193.67 197.43 0.00091 3.41 337.39 265.3 0.25
16.0575 100-yr 2510 190.8 199.24 195.35 199.45 0.000925 4.21 1370.3 629.19 0.27

16.0385 7Q10 11.5 189.3 191.79 191.79 0.000002 0.1 109.82 53.21 0.01
16.0385 Summer Ave 46.3 189.3 192.72 192.72 0.000012 0.29 160.72 55.36 0.03
16.0385 10-yr 1153 189.3 197.26 197.33 0.000225 2.27 1086.59 563.79 0.15
16.0385 100-yr 2520 189.3 199.26 199.34 0.000271 2.93 2482.62 837.72 0.17

15.8567 7Q10 11.5 189 191.78 191.78 0.000008 0.15 74.45 41.51 0.02
15.8567 Summer Ave 46.3 189 192.7 192.71 0.000038 0.4 116.91 50.74 0.05
15.8567 10-yr 1153 189 197.02 197.07 0.000317 2.26 1374.38 565.67 0.16
15.8567 100-yr 2520 189 198.95 199.03 0.000393 3 2678.68 783.96 0.18

15.6863 7Q10 11.5 190.4 191.75 191.08 191.76 0.000886 0.85 13.57 20.06 0.18
15.6863 Summer Ave 46.3 190.4 192.58 191.58 192.61 0.0011 1.33 34.89 30.89 0.22
15.6863 10-yr 1153 190.4 196.29 196.48 0.001842 4.19 729.59 454.36 0.36
15.6863 100-yr 2520 190.4 198.28 198.43 0.001191 4.34 1906.17 725.99 0.3

15.4514 7Q10 11.5 188 188.26 188.26 188.34 0.046591 2.34 4.92 31.2 1.04
15.4514 Summer Ave 46.3 188 188.51 188.51 188.71 0.032031 3.56 12.99 33 1
15.4514 10-yr 1153 188 194.76 194.93 0.000901 3.24 373.46 114.34 0.25
15.4514 100-yr 2520 188 196.6 196.91 0.001235 4.67 1029.33 538.48 0.31
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Table F-3
HEC-RAS Output

Remove 6 Dams (Initial)
River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)
15.3151 7Q10 12.1 185.2 187.58 187.58 0.000003 0.11 110.67 54.5 0.01
15.3151 Summer Ave 48.9 185.2 188.21 188.21 0.000024 0.34 145.41 56.02 0.04
15.3151 10-yr 1221 185.2 194.4 194.43 0.000474 1.6 783.07 296.74 0.17
15.3151 100-yr 2664 185.2 196.28 196.33 0.000461 1.83 1499.07 441.17 0.17

15.1181 7Q10 12.1 186.3 187.56 186.95 187.57 0.001107 0.69 17.49 41.41 0.19
15.1181 Summer Ave 48.9 186.3 188.11 188.13 0.001104 1.15 42.7 47.23 0.21
15.1181 10-yr 1221 186.3 193.72 193.84 0.000667 2.95 506.28 225.39 0.22
15.1181 100-yr 2664 186.3 195.54 195.71 0.000755 3.79 1202.51 575.24 0.25

14.9249 7Q10 12.1 186 186.62 186.63 0.00077 0.6 20.2 45.23 0.16
14.9249 Summer Ave 48.9 186 187.28 187.3 0.000632 0.97 50.16 45.81 0.16
14.9249 10-yr 1221 186 192.78 192.99 0.001051 3.75 390.5 233.06 0.26
14.9249 100-yr 2664 186 194.88 194.99 0.000625 3.5 1748.79 1062.89 0.21

14.7204 7Q10 12.1 183.5 186.6 186.6 0.000008 0.14 86.23 53.18 0.02
14.7204 Summer Ave 48.9 183.5 187.16 187.16 0.000049 0.42 117.06 57.01 0.05
14.7204 10-yr 1221 183.5 192.17 192.26 0.000432 2.43 603.31 360.87 0.18
14.7204 100-yr 2664 183.5 194.44 194.51 0.000312 2.58 1859.14 748.08 0.16

14.5272 7Q10 12.1 186.4 186.51 186.51 186.56 0.057412 1.85 6.54 68.97 1.06
14.5272 Summer Ave 48.9 186.4 187.01 186.66 187.02 0.00141 0.9 54.5 105.61 0.22
14.5272 10-yr 1221 186.4 191.84 191.89 0.000294 1.71 725.07 217.32 0.14
14.5272 100-yr 2664 186.4 194.11 194.19 0.000316 2.34 1248.44 245.11 0.16

14.3264 7Q10 12.1 183.6 186.11 186.11 0.000014 0.18 66.72 44.87 0.03
14.3264 Summer Ave 48.9 183.6 186.81 186.81 0.000071 0.49 100.7 51.68 0.06
14.3264 10-yr 1221 183.6 191.27 191.4 0.000806 2.86 427.4 95.56 0.24
14.3264 100-yr 2664 183.6 193.34 193.6 0.0011 4.16 669.96 142.29 0.29

14.2431 7Q10 12.1 185 186.05 186.08 0.003652 1.45 8.34 15.89 0.35
14.2431 Summer Ave 48.9 185 186.61 186.2 186.7 0.006143 2.5 19.55 24.34 0.49
14.2431 10-yr 1221 185 189.37 189.32 190.39 0.013514 8.36 163.94 83.28 0.89
14.2431 100-yr 2664 185 191.25 192.44 0.009254 9.52 358.94 139.3 0.79

14.2241 7Q10 12.1 185 185.12 185.12 185.19 0.04712 2.01 6.03 48.55 1
14.2241 Summer Ave 48.9 185 185.32 185.32 185.47 0.034608 3.17 15.41 49.41 1
14.2241 10-yr 1221 185 187.6 187.6 188.78 0.018166 8.73 139.84 59.55 1
14.2241 100-yr 2664 185 189.3 189.3 191.1 0.015011 10.75 249.82 81.42 0.98

14.2204 7Q10 12.1 183 183.43 183.47 0.016618 1.71 7.08 33.24 0.65
14.2204 Summer Ave 48.9 183 183.74 183.62 183.83 0.013394 2.45 20 46.52 0.66
14.2204 10-yr 1221 183 185.98 185.98 187.22 0.018105 8.92 136.81 56.03 1.01
14.2204 100-yr 2664 183 187.7 187.7 189.64 0.015811 11.18 238.18 62.02 1.01

14.2014 7Q10 12.1 181 181.4 181.36 181.46 0.024775 1.98 6.1 30.84 0.79
14.2014 Summer Ave 48.9 181 181.62 181.62 181.79 0.033441 3.33 14.69 42.79 1
14.2014 10-yr 1221 181 183.98 183.98 185.22 0.018119 8.93 136.78 56.03 1.01
14.2014 100-yr 2664 181 185.7 185.7 187.64 0.015822 11.19 238.13 62.02 1.01

14.1749 7Q10 12.1 178.2 178.68 178.6 178.72 0.015739 1.79 6.77 28.51 0.65
14.1749 Summer Ave 48.9 178.2 179.09 179.18 0.008698 2.4 20.34 35.09 0.56
14.1749 10-yr 1221 178.2 182.99 183.38 0.003364 5.02 248.18 79.79 0.47
14.1749 100-yr 2664 178.2 186.06 186.49 0.001762 5.48 555.8 121 0.37

14.156 7Q10 12.1 177.6 178.14 177.91 178.16 0.002695 1.03 11.73 29.91 0.29
14.156 Summer Ave 48.9 177.6 178.69 178.19 178.74 0.002511 1.64 29.81 35.84 0.32
14.156 10-yr 1221 177.6 182.65 180.97 183.06 0.003057 5.12 238.58 94.74 0.45
14.156 100-yr 2664 177.6 185.59 182.62 186.23 0.002302 6.42 414.86 164.71 0.43

14.1548 Bridge

14.1537 7Q10 12.1 177.6 178.13 177.91 178.15 0.002951 1.06 11.4 29.79 0.3
14.1537 Summer Ave 48.9 177.6 178.67 178.19 178.71 0.002757 1.69 28.9 35.57 0.33
14.1537 10-yr 1221 177.6 182.4 180.97 182.86 0.003791 5.46 223.68 89.48 0.5
14.1537 100-yr 2664 177.6 185.29 182.62 185.99 0.002661 6.71 397.21 155.15 0.46

14.1348 7Q10 12.1 177.2 177.61 177.51 177.65 0.009633 1.54 7.85 28.48 0.52
14.1348 Summer Ave 48.9 177.2 177.79 177.79 178.01 0.031419 3.74 13.06 30.39 1.01
14.1348 10-yr 1221 177.2 182.08 182.48 0.003306 5.17 254.32 91.1 0.47
14.1348 100-yr 2664 177.2 185.26 185.63 0.001517 5.25 655.2 167.17 0.35
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Table F-3
HEC-RAS Output

Remove 6 Dams (Initial)
River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)
14.0893 7Q10 12.1 175.2 175.88 175.9 0.005652 1.04 11.6 50 0.38
14.0893 Summer Ave 49.1 175.2 176.45 176.48 0.001532 1.22 40.11 50.01 0.24
14.0893 10-yr 1223 175.2 181.68 181.93 0.001457 4.06 301.58 50.09 0.29
14.0893 100-yr 2670 175.2 184.68 185.2 0.001912 5.86 467.69 63.42 0.34

14.0704 7Q10 12.1 175.2 175.77 175.51 175.77 0.000517 0.37 32.52 111.27 0.12
14.0704 Summer Ave 49.1 175.2 176.41 175.65 176.41 0.00025 0.44 111.09 170.98 0.1
14.0704 10-yr 1223 175.2 181.77 176.93 181.79 0.000095 1.2 1021.86 181.69 0.09
14.0704 100-yr 2670 175.2 184.89 177.73 184.93 0.000113 1.72 1552.16 187.93 0.1

14.066 Bridge

14.0617 7Q10 12.1 174.7 175.77 175.01 175.77 0.000019 0.14 88.26 113.05 0.03
14.0617 Summer Ave 49.1 174.7 176.41 175.15 176.41 0.000038 0.25 196.08 171.98 0.04
14.0617 10-yr 1223 174.7 181.77 176.43 181.79 0.000073 1.11 1106.68 182.69 0.08
14.0617 100-yr 2670 174.7 184.89 177.23 184.93 0.000094 1.63 1636.79 188.92 0.09

14.0428 7Q10 12.1 175.2 175.57 175.57 175.72 0.036116 3.03 3.99 14.1 1
14.0428 Summer Ave 49.1 175.2 176.01 176.01 176.31 0.028554 4.4 11.17 18.88 1.01
14.0428 10-yr 1223 175.2 181.71 181.76 0.000639 2.19 758.45 310.97 0.2
14.0428 100-yr 2670 175.2 184.88 184.91 0.000216 1.94 2040.62 487.2 0.13

13.8193 7Q10 12.1 172.3 173.84 173.84 0.000028 0.19 62.66 64.56 0.03
13.8193 Summer Ave 49.1 172.3 174.92 174.93 0.000038 0.34 142.98 77.13 0.04
13.8193 10-yr 1223 172.3 181.46 181.49 0.000113 1.53 993.55 224.02 0.1
13.8193 100-yr 2670 172.3 184.67 184.72 0.000126 2.03 1740.91 256.66 0.11

13.5087 7Q10 12.1 172.1 173.78 173.78 0.000041 0.25 47.58 42.73 0.04
13.5087 Summer Ave 49.1 172.1 174.84 174.84 0.000079 0.51 96.09 49.28 0.06
13.5087 10-yr 1223 172.1 181.11 181.2 0.00031 2.44 535.82 90.18 0.16
13.5087 100-yr 2670 172.1 184.17 184.36 0.000425 3.6 830.33 102.14 0.2

13.3193 7Q10 12.1 171.6 173.73 173.73 0.00006 0.36 33.43 22.98 0.05
13.3193 Summer Ave 49.1 171.6 174.71 174.72 0.000201 0.85 58.01 27.34 0.1
13.3193 10-yr 1223 171.6 180.29 180.58 0.001585 4.3 284.62 53.97 0.33
13.3193 100-yr 2670 171.6 182.96 183.51 0.002144 5.96 472.32 137.29 0.4

13.092 7Q10 12.1 172.2 173.62 172.77 173.62 0.000162 0.38 31.95 44.13 0.08
13.092 Summer Ave 49.1 172.2 174.46 173.22 174.47 0.000213 0.69 70.85 48.14 0.1
13.092 10-yr 1223 172.2 178.42 178.68 0.001573 4.16 329.76 106.23 0.33
13.092 100-yr 2670 172.2 180.95 181.3 0.001516 5.2 674.81 150.24 0.33

12.6943 7Q10 13.8 171.6 172.12 172.12 172.25 0.038047 2.93 4.71 18.2 1.01
12.6943 Summer Ave 55.7 171.6 172.5 172.5 172.74 0.031574 3.87 14.39 31.81 1.01
12.6943 10-yr 1386 171.6 177.97 177.98 0.000133 1.26 2250.24 877.23 0.1
12.6943 100-yr 3030 171.6 180.87 180.87 0.00006 1.1 5053.11 1019.59 0.07

12.5049 7Q10 13.8 169.2 171.36 171.36 0.000011 0.16 86.07 59.24 0.02
12.5049 Summer Ave 55.7 169.2 172.1 172.1 0.000053 0.41 134.61 70.97 0.05
12.5049 10-yr 1386 169.2 177.75 177.8 0.000233 1.79 851.97 305.33 0.13
12.5049 100-yr 3030 169.2 180.73 180.78 0.000166 2 2451.41 710.94 0.12

12.3004 7Q10 13.8 170.4 171.31 171.31 0.000929 0.67 20.65 45.5 0.17
12.3004 Summer Ave 55.7 170.4 171.94 171.95 0.000905 0.94 59.38 77.15 0.19
12.3004 10-yr 1386 170.4 177.58 177.61 0.000129 1.27 1219.75 376.14 0.1
12.3004 100-yr 3030 170.4 180.61 180.64 0.000092 1.46 3176.48 876.25 0.09

12.1261 7Q10 14.8 170 170.67 170.67 0.000551 0.5 29.35 66.64 0.13
12.1261 Summer Ave 59.7 170 171.63 171.63 0.000187 0.51 116.74 115.43 0.09
12.1261 10-yr 1486 170 177.47 177.5 0.000114 1.28 1165.12 198.06 0.09
12.1261 100-yr 3250 170 180.51 180.55 0.000106 1.61 3057.07 1192.67 0.1

11.9064 7Q10 14.8 168.9 170.49 170.49 0.000072 0.37 40.14 38.75 0.06
11.9064 Summer Ave 59.7 168.9 171.43 171.43 0.000156 0.72 82.48 51.43 0.1
11.9064 10-yr 1486 168.9 177.09 177.24 0.000512 3.15 472.35 74.09 0.22
11.9064 100-yr 3250 168.9 179.9 180.25 0.000786 4.74 685 76.9 0.28

11.7019 7Q10 14.8 169.4 170.39 170.39 0.00011 0.31 48.14 68.34 0.06
11.7019 Summer Ave 59.7 169.4 171.28 171.28 0.000123 0.53 112.25 76.11 0.08
11.7019 10-yr 1486 169.4 176.59 176.69 0.000468 2.54 584.3 106.61 0.19
11.7019 100-yr 3250 169.4 179.32 179.5 0.000548 3.54 1156.8 315.06 0.21
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Table F-3
HEC-RAS Output

Remove 6 Dams (Initial)
River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)
11.5769 7Q10 14.8 168.7 170.25 170.26 0.000491 0.68 21.75 28.75 0.14
11.5769 Summer Ave 59.7 168.7 171.1 171.12 0.000754 1.03 57.77 56.39 0.18
11.5769 10-yr 1486 168.7 176.42 176.45 0.000236 1.5 1229.49 385.02 0.13
11.5769 100-yr 3250 168.7 179.21 179.25 0.000168 1.75 2535.7 545.75 0.12

11.558 7Q10 14.8 168.2 170.25 168.46 170.25 0.000011 0.14 107.08 93.58 0.02
11.558 Summer Ave 59.7 168.2 171.1 168.91 171.1 0.000034 0.31 190 118.38 0.04
11.558 10-yr 1486 168.2 176.38 171.16 176.42 0.000166 1.7 874.22 171.73 0.12
11.558 100-yr 3250 168.2 179.1 172.34 179.21 0.000255 2.65 1228.44 188.76 0.15

11.5557 Bridge

11.5534 7Q10 14.8 168.1 170.25 168.36 170.25 0.000008 0.13 115.93 96.52 0.02
11.5534 Summer Ave 59.7 168.1 171.1 168.81 171.1 0.000029 0.3 201.06 121.31 0.04
11.5534 10-yr 1486 168.1 176.37 171.06 176.42 0.000158 1.68 887.01 172.34 0.11
11.5534 100-yr 3250 168.1 179.1 172.24 179.2 0.000247 2.62 1240.88 189.36 0.15

11.5345 7Q10 14.8 168.7 170.25 170.25 0.000033 0.21 69.1 68.15 0.04
11.5345 Summer Ave 59.7 168.7 171.09 171.09 0.00008 0.45 133.12 84.4 0.06
11.5345 10-yr 1486 168.7 176.33 176.39 0.000498 1.97 752.92 202.29 0.18
11.5345 100-yr 3250 168.7 179.08 179.16 0.000381 2.29 1459.43 306.68 0.17

11.3678 7Q10 14.8 169.1 170.21 170.21 0.000071 0.24 61.73 92 0.05
11.3678 Summer Ave 59.7 169.1 171.02 171.02 0.000091 0.4 147.57 121.13 0.06
11.3678 10-yr 1486 169.1 176.12 176.15 0.000163 1.42 1044.22 199.07 0.11
11.3678 100-yr 3250 169.1 178.86 178.93 0.000188 2.01 1822.7 392.6 0.13

11.1405 7Q10 14.8 169 170.05 170.05 0.000348 0.45 32.85 62.55 0.11
11.1405 Summer Ave 59.7 169 170.83 170.84 0.000292 0.6 99.76 109.01 0.11
11.1405 10-yr 1486 169 175.89 175.93 0.000206 1.57 945.12 184.9 0.12
11.1405 100-yr 3250 169 178.61 178.68 0.000229 2.13 1771.42 583.53 0.14

10.936 7Q10 14.8 168.2 170 170 0.000018 0.15 97.45 102.54 0.03
10.936 Summer Ave 59.7 168.2 170.72 170.72 0.000051 0.33 183.36 135.45 0.05
10.936 10-yr 1486 168.2 175.74 175.76 0.000114 1.18 1255.02 240.3 0.09
10.936 100-yr 3250 168.2 178.43 178.47 0.000153 1.63 2071.16 397.66 0.11

10.7011 7Q10 14.8 167.5 169.99 169.99 0.000002 0.06 235.8 211.48 0.01
10.7011 Summer Ave 59.7 167.5 170.7 170.7 0.00001 0.14 412.74 295.42 0.02
10.7011 10-yr 1486 167.5 175.7 175.7 0.000021 0.52 2869.54 535.95 0.04
10.7011 100-yr 3250 167.5 178.39 178.39 0.000026 0.75 4420.94 609.89 0.05

10.5193 7Q10 14.8 163.3 169.99 169.99 0 0.03 474.51 316.51 0
10.5193 Summer Ave 59.7 163.3 170.7 170.7 0.000002 0.08 723.19 391.15 0.01
10.5193 10-yr 1486 163.3 175.68 175.69 0.000015 0.5 2982.1 467.02 0.03
10.5193 100-yr 3250 163.3 178.36 178.37 0.000023 0.77 4241.68 477.45 0.05

10.3261 7Q10 14.8 165.7 169.99 169.99 0 0.04 360.9 146.51 0
10.3261 Summer Ave 59.7 165.7 170.69 170.69 0.000003 0.13 469.44 163.36 0.01
10.3261 10-yr 1486 165.7 175.64 175.66 0.000058 0.99 1503.69 228.14 0.07
10.3261 100-yr 3250 165.7 178.29 178.33 0.000092 1.54 2113.64 237.78 0.09

10.133 7Q10 14.8 167.5 169.99 169.99 0.000002 0.08 180.98 98.22 0.01
10.133 Summer Ave 59.7 167.5 170.69 170.69 0.000014 0.23 254.23 112.51 0.03
10.133 10-yr 1486 167.5 175.55 175.57 0.000125 1.29 1154.33 209.73 0.1
10.133 100-yr 3250 167.5 178.14 178.2 0.000168 1.9 1746.37 293.8 0.12

9.936 7Q10 14.8 167.4 169.99 169.99 0.000003 0.11 137.22 77.43 0.01
9.936 Summer Ave 59.7 167.4 170.67 170.67 0.000023 0.3 196.13 105.69 0.04
9.936 10-yr 1486 167.4 175.38 175.42 0.000163 1.63 910.21 172.57 0.13
9.936 100-yr 3250 167.4 177.91 178 0.000216 2.38 1432.9 283.52 0.15

9.7428 7Q10 14.8 166.1 169.99 169.99 0.000002 0.09 164.54 85.3 0.01
9.7428 Summer Ave 59.7 166.1 170.65 170.65 0.000014 0.26 227.68 104.79 0.03
9.7428 10-yr 1486 166.1 175.19 175.24 0.000195 1.76 887.79 197.21 0.14
9.7428 100-yr 3250 166.1 177.66 177.75 0.000269 2.48 1449.99 266.46 0.17

9.5496 7Q10 14.8 166.8 169.99 169.99 0.000001 0.08 180.69 89.74 0.01
9.5496 Summer Ave 59.7 166.8 170.64 170.64 0.000011 0.25 243.5 106.45 0.03
9.5496 10-yr 1580 166.8 175 175.04 0.000196 1.59 993.42 225.56 0.13
9.5496 100-yr 3250 166.8 177.45 177.51 0.000197 2.02 1711.73 409.1 0.14
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Table F-3
HEC-RAS Output

Remove 6 Dams (Initial)
River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)
9.311 7Q10 14.8 165.8 169.99 169.99 0 0.01 1340.58 436.99 0
9.311 Summer Ave 59.7 165.8 170.64 170.64 0 0.04 1627.82 441.84 0
9.311 10-yr 1580 165.8 175 175 0.000007 0.44 3625.41 474.2 0.03
9.311 100-yr 3250 165.8 177.45 177.46 0.000012 0.68 4834.64 522.63 0.04

9.292 7Q10 14.8 167.5 169.98 169.22 169.99 0.000106 0.3 49.74 155.66 0.07
9.292 Summer Ave 59.7 167.5 170.63 169.22 170.64 0.000133 0.56 107.4 219.87 0.09
9.292 10-yr 1580 167.5 174.78 171.56 174.95 0.000654 3.32 475.59 344.14 0.25
9.292 100-yr 3250 167.5 176.98 172.89 177.35 0.000878 4.84 671.12 360.76 0.31

9.2896 Bridge

9.2871 7Q10 14.8 167.5 169.98 169.22 169.99 0.000106 0.3 49.74 155.65 0.07
9.2871 Summer Ave 59.7 167.5 170.63 169.22 170.64 0.000133 0.56 107.38 219.86 0.09
9.2871 10-yr 1580 167.5 174.77 171.56 174.94 0.000659 3.33 474.67 344.06 0.25
9.2871 100-yr 3250 167.5 176.95 172.89 177.32 0.000889 4.86 668.62 360.55 0.31

9.2682 7Q10 14.8 165.5 169.98 169.98 0 0.03 435.59 294.12 0
9.2682 Summer Ave 59.7 165.5 170.63 170.63 0.000002 0.09 640.83 324.17 0.01
9.2682 10-yr 1580 165.5 174.84 174.85 0.000031 0.76 2071.55 355.93 0.06
9.2682 100-yr 3250 165.5 177.11 177.13 0.000044 1.12 3011.84 474.16 0.07

9.0977 7Q10 14.8 168.7 169.98 169.98 0.000087 0.19 76.37 131.02 0.04
9.0977 Summer Ave 59.7 168.7 170.63 170.63 0.000107 0.3 200.97 211.46 0.05
9.0977 10-yr 1580 168.7 174.76 174.79 0.000273 1.23 1286.6 324.86 0.11
9.0977 100-yr 3250 168.7 177.01 177.05 0.000275 1.58 2061.19 359.48 0.12

8.8174 7Q10 15 168.7 169.62 169.63 0.002106 0.81 18.52 40.42 0.21
8.8174 Summer Ave 60.4 168.7 170.15 170.18 0.00294 1.3 46.45 64.01 0.27
8.8174 10-yr 1580 168.7 173.31 173.67 0.005702 4.84 326.31 102.19 0.48
8.8174 100-yr 3290 168.7 175.37 175.92 0.005195 5.93 554.35 118.94 0.48

8.808 7Q10 15 168.7 169.18 169.18 169.3 0.058125 2.77 5.41 22.49 1
8.808 Summer Ave 60.4 168.7 169.53 169.53 169.75 0.050255 3.72 16.25 38.96 1.01
8.808 10-yr 1580 168.7 171.84 171.84 172.91 0.029286 8.29 190.56 91.12 1.01
8.808 100-yr 3290 168.7 174.97 175.6 0.006464 6.39 514.76 116.48 0.54

8.8076 7Q10 15 167 167.63 167.63 167.79 0.055389 3.23 4.64 14.72 1.01
8.8076 Summer Ave 60.4 167 168.1 168.1 168.38 0.045929 4.27 14.15 25.71 1.01
8.8076 10-yr 1580 167 171.99 172.51 0.009212 5.82 271.27 92.29 0.6
8.8076 100-yr 3290 167 175.03 175.51 0.004142 5.58 589.83 117.01 0.44

8.7469 7Q10 15 163 165.03 165.03 0.000158 0.38 40 39.49 0.07
8.7469 Summer Ave 60.4 163 165.92 165.93 0.000365 0.73 83.02 56.9 0.11
8.7469 10-yr 1580 163 171.43 171.58 0.001034 3.14 516.18 94.6 0.22
8.7469 100-yr 3290 163 174.49 174.77 0.001182 4.27 857.32 130.98 0.25

8.728 7Q10 15 164.5 164.99 164.63 165 0.000872 0.55 27.46 200 0.14
8.728 Summer Ave 60.4 164.5 165.88 164.83 165.89 0.000456 0.79 76.91 200 0.12
8.728 10-yr 1580 164.5 171.14 167.41 171.42 0.001648 4.26 370.92 200 0.29
8.728 100-yr 3290 164.5 173.9 169.26 174.51 0.002236 6.26 525.53 200 0.36

8.7232 Bridge

8.7185 7Q10 15 163 164.99 163.13 164.99 0.000008 0.13 111.31 200 0.02
8.7185 Summer Ave 60.4 163 165.88 163.33 165.88 0.000039 0.38 160.76 200 0.04
8.7185 10-yr 1580 163 171.14 165.91 171.32 0.000835 3.47 454.77 200 0.21
8.7185 100-yr 3290 163 173.9 167.76 174.35 0.001365 5.4 609.38 200 0.29

8.6995 7Q10 15 163 164.99 164.99 0.000059 0.26 68.75 74.88 0.04
8.6995 Summer Ave 60.4 163 165.87 165.87 0.000133 0.54 152.47 112.62 0.07
8.6995 10-yr 1580 163 171.12 171.2 0.000629 2.78 987.99 205.74 0.18
8.6995 100-yr 3290 163 173.97 174.09 0.00073 3.73 1644.71 255.12 0.21

8.5423 7Q10 15.1 164 164.74 164.6 164.8 0.027161 2.09 7.22 19.61 0.61
8.5423 Summer Ave 61 164 165.41 165.05 165.49 0.013833 2.3 26.49 37.57 0.48
8.5423 10-yr 1600 164 167.98 167.98 169.4 0.039155 9.57 167.15 58.78 1
8.5423 100-yr 3320 164 169.82 169.82 172.04 0.033146 11.97 282.53 75.66 0.98

8.5234 7Q10 15.1 162.5 162.71 162.62 162.72 0.016015 1.09 13.9 68.08 0.42
8.5234 Summer Ave 61 162.5 162.82 162.79 162.94 0.06087 2.82 21.62 68.78 0.89
8.5234 10-yr 1600 162.5 167.02 165.01 167.39 0.005331 4.9 326.74 172.26 0.41
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Table F-3
HEC-RAS Output

Remove 6 Dams (Initial)
River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)
8.5234 100-yr 3320 162.5 169.45 166.55 170.13 0.005392 6.58 504.57 212.39 0.44

8.5201 Bridge

8.5168 7Q10 15.1 162 162.31 162.12 162.32 0.00403 0.72 21.11 68.73 0.23
8.5168 Summer Ave 61 162 162.82 162.29 162.84 0.002589 1.07 56.78 71.88 0.21
8.5168 10-yr 1600 162 167.02 164.51 167.32 0.003746 4.4 363.23 183.44 0.35
8.5168 100-yr 3320 162 169.45 166.05 170.04 0.004273 6.14 541.05 216.05 0.4

8.4978 7Q10 15.1 161 161.88 161.51 161.89 0.004381 0.95 15.95 36.31 0.25
8.4978 Summer Ave 61 161 162.46 161.88 162.49 0.004742 1.38 44.13 60.4 0.28
8.4978 10-yr 1600 161 166.69 166.92 0.003549 3.97 492.3 175.82 0.33
8.4978 100-yr 3320 161 169.28 169.56 0.002597 4.61 1009.74 214.05 0.31

8.3141 7Q10 15.1 156 157.1 156.67 157.12 0.005557 1.23 12.24 22.3 0.29
8.3141 Summer Ave 61 156 157.92 157.96 0.004599 1.63 37.44 39 0.29
8.3141 10-yr 1600 156 163.51 163.77 0.002972 4.08 392.26 68.65 0.3
8.3141 100-yr 3320 156 166.06 166.55 0.00371 5.66 671.88 144.54 0.35

8.1683 7Q10 15.1 154.1 155.3 155.3 0.001295 0.63 23.89 39.9 0.14
8.1683 Summer Ave 61 154.1 156.02 156.04 0.001547 1.14 53.39 41.24 0.18
8.1683 10-yr 1600 154.1 161.39 161.61 0.002622 4.27 640.75 202.03 0.29
8.1683 100-yr 3320 154.1 163.85 164.13 0.002568 5.23 1204.1 248.76 0.31

8.0044 7Q10 15.1 151 151.61 151.61 151.76 0.080659 3.17 4.77 15.74 1.01
8.0044 Summer Ave 61 151 152.19 152.06 152.36 0.035623 3.3 18.46 30.97 0.75
8.0044 10-yr 1600 151 157.82 158.12 0.006913 4.38 370.29 128.56 0.43
8.0044 100-yr 3320 151 162.28 162.46 0.001454 3.5 1084.28 178.26 0.23

7.9855 7Q10 15.1 149.6 150.9 150.16 150.9 0.000861 0.54 27.79 42.88 0.12
7.9855 Summer Ave 61 149.6 151.16 150.57 151.2 0.005212 1.51 40.3 51.64 0.3
7.9855 10-yr 1600 149.6 157.56 153.23 157.75 0.001827 3.46 461.97 66.88 0.23
7.9855 100-yr 3320 149.6 161.97 154.89 162.27 0.001557 4.38 757.51 173.74 0.23

7.983 Bridge

7.9805 7Q10 15.1 149.6 150.87 150.16 150.87 0.000961 0.57 26.66 42 0.13
7.9805 Summer Ave 61 149.6 151.16 150.57 151.2 0.005212 1.51 40.3 51.64 0.3
7.9805 10-yr 1600 149.6 157.56 153.23 157.75 0.001827 3.46 461.97 66.88 0.23
7.9805 100-yr 3320 149.6 161.97 154.89 162.27 0.001557 4.38 757.5 173.74 0.23

7.9464 7Q10 15.1 148.4 150.86 150.86 0.000025 0.16 96.28 66.07 0.02
7.9464 Summer Ave 61 148.4 151.05 151.05 0.000271 0.56 108.72 66.09 0.08
7.9464 10-yr 1600 148.4 157.32 157.46 0.00122 3.04 526.12 70.52 0.19
7.9464 100-yr 3320 148.4 161.82 162 0.000917 3.57 1148.92 202.42 0.18

7.9275 7Q10 15.1 149.8 150.84 150.26 150.85 0.001177 0.66 22.88 34.4 0.14
7.9275 Summer Ave 61 149.8 150.8 150.61 150.93 0.022979 2.83 21.55 33.81 0.62
7.9275 10-yr 1600 149.8 156.41 153.98 157.07 0.00622 6.5 245.97 52.08 0.46
7.9275 100-yr 3320 149.8 160.98 156.27 161.68 0.003418 7 566.12 127.36 0.38

7.9248 Bridge

7.9222 7Q10 15.1 149.8 150.8 150.26 150.81 0.001405 0.7 21.56 33.82 0.15
7.9222 Summer Ave 61 149.8 150.8 150.61 150.93 0.022999 2.83 21.54 33.81 0.62
7.9222 10-yr 1600 149.8 156.41 153.98 157.07 0.006221 6.51 245.95 52.08 0.46
7.9222 100-yr 3320 149.8 160.46 156.27 161.24 0.004048 7.37 512.09 66.03 0.41

7.9032 7Q10 15.1 149 150.8 150.8 0.000037 0.28 53.65 46.67 0.05
7.9032 Summer Ave 61 149 150.53 150.57 0.001181 1.46 41.83 41.54 0.26
7.9032 10-yr 1600 149 156.3 156.67 0.00138 4.86 329.1 52.75 0.34
7.9032 100-yr 3320 149 160.37 160.92 0.001258 5.98 590.87 133.23 0.34

7.8843 7Q10 15.1 148.5 150.79 149.2 150.79 0.000043 0.33 46 38.06 0.05
7.8843 Summer Ave 61 148.5 150.32 149.73 150.39 0.002666 2.05 29.8 32.71 0.38
7.8843 10-yr 1600 148.5 155.92 153.46 156.45 0.002203 5.85 273.62 58.77 0.45
7.8843 100-yr 3320 148.5 160.19 155.71 160.79 0.001169 6.3 645.84 144.55 0.37

7.8788 Bridge

7.8733 7Q10 15.1 148.5 149.2 149.2 149.38 0.025882 3.39 4.46 12.66 1.01
7.8733 Summer Ave 61 148.5 149.87 149.73 150.07 0.012154 3.62 16.87 24.62 0.77
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Table F-3
HEC-RAS Output

Remove 6 Dams (Initial)
River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)
7.8733 10-yr 1600 148.5 155.71 153.46 156.28 0.002485 6.1 262.42 57.92 0.48
7.8733 100-yr 3320 148.5 159.66 155.71 160.36 0.00147 6.79 569.07 142.31 0.41

7.8496 7Q10 15.1 147 148.51 148.52 0.001788 0.74 20.43 27.09 0.15
7.8496 Summer Ave 61 147 149.33 149.36 0.002713 1.27 48.14 38.29 0.2
7.8496 10-yr 1600 147 155.39 155.71 0.005451 4.54 353.58 60.78 0.33
7.8496 100-yr 3320 147 159.53 159.93 0.003611 5.21 768.91 148.05 0.29

7.8212 7Q10 15.1 147 148.19 147.59 148.2 0.002593 0.76 19.8 33.32 0.17
7.8212 Summer Ave 61 147 148.83 148.85 0.004282 1.31 46.74 51.2 0.24
7.8212 10-yr 1600 147 154.84 155.07 0.00319 3.85 416.11 63.65 0.27
7.8212 100-yr 3320 147 159.19 159.47 0.002301 4.4 932.81 163.62 0.24

7.7928 7Q10 15.1 146.3 146.85 146.85 146.99 0.106972 2.95 5.13 18.52 0.99
7.7928 Summer Ave 61 146.3 147.56 147.26 147.66 0.018558 2.51 24.3 42.27 0.49
7.7928 10-yr 1600 146.3 152.16 151.21 153.67 0.022767 9.86 162.3 105.48 0.75
7.7928 100-yr 3320 146.3 155.75 154 158.1 0.017998 12.3 269.87 123 0.72

7.7892 Bridge

7.7855 7Q10 15.1 146.3 146.85 146.85 146.99 0.108384 2.96 5.1 18.48 0.99
7.7855 Summer Ave 61 146.3 147.56 147.26 147.66 0.018568 2.51 24.3 42.27 0.49
7.7855 10-yr 1600 146.3 152.16 151.21 153.67 0.02281 9.86 162.2 105.44 0.75
7.7855 100-yr 3320 146.3 155.74 154 158.1 0.018028 12.31 269.73 123 0.72

7.7666 7Q10 15.1 145.2 146.43 145.75 146.43 0.001538 0.6 25.16 41.04 0.14
7.7666 Summer Ave 61 145.2 147.14 146.16 147.16 0.002024 1.03 59.5 53.05 0.17
7.7666 10-yr 1600 145.2 152.08 152.3 0.003536 3.87 485.07 118 0.29
7.7666 100-yr 3320 145.2 156.36 156.58 0.001998 4.08 1008.98 131.94 0.23

7.6454 7Q10 15.1 142.8 143.25 143.25 143.36 0.085771 2.69 5.61 24.85 1
7.6454 Summer Ave 61 142.8 143.71 143.82 0.033297 2.67 22.81 50.1 0.7
7.6454 10-yr 1600 142.8 150.35 150.56 0.002129 3.67 436.11 72.13 0.26
7.6454 100-yr 3320 142.8 155.53 155.69 0.000986 3.48 1320.13 215.09 0.19

7.5753 7Q10 15.1 141.1 142.56 142.56 0.00003 0.28 53.58 38.89 0.04
7.5753 Summer Ave 61 141.1 143.49 143.5 0.000233 0.63 96.26 97.04 0.11
7.5753 10-yr 1600 141.1 150.29 150.35 0.000191 2.09 764.34 99.15 0.13
7.5753 100-yr 3320 141.1 155.45 155.55 0.00016 2.58 1421.95 261.62 0.13

7.5374 7Q10 15.1 140.3 142.55 141.17 142.55 0.000156 0.57 26.68 23.75 0.09
7.5374 Summer Ave 61 140.3 143.41 141.82 143.43 0.000418 1.21 50.26 29.66 0.16
7.5374 10-yr 1600 140.3 149.76 146.17 150.17 0.001499 5.12 312.43 52.83 0.37
7.5374 100-yr 3320 140.3 155.09 148.63 155.42 0.00085 4.71 920.55 246.71 0.3

7.5319 Bridge

7.5264 7Q10 15.1 139.5 140.37 140.37 140.59 0.024878 3.79 3.98 9.17 1.01
7.5264 Summer Ave 61 139.5 141.03 141.02 141.41 0.020003 4.96 12.31 16.13 1
7.5264 10-yr 1600 139.5 145.99 147.34 0.007991 9.33 171.44 41.99 0.81
7.5264 100-yr 3320 139.5 148.03 147.82 150.47 0.010202 12.54 264.76 49.43 0.95

7.5075 7Q10 15.1 137.9 140.12 140.12 0.000168 0.58 25.96 23.43 0.1
7.5075 Summer Ave 61 137.9 141.09 141.11 0.000359 1.15 52.88 29.98 0.15
7.5075 10-yr 1600 137.9 145.82 146.54 0.003297 6.81 235.1 47.2 0.54
7.5075 100-yr 3320 137.9 147.76 149.3 0.005387 9.95 333.66 54.28 0.71

7.4791 7Q10 15.1 138.3 140.09 140.09 0.000221 0.58 25.91 28.99 0.11
7.4791 Summer Ave 61 138.3 141.04 141.06 0.000368 1 61.01 44.48 0.15
7.4791 10-yr 1600 138.3 145.9 146.14 0.001009 3.94 439.24 118.02 0.31
7.4791 100-yr 3320 138.3 148.2 148.64 0.001173 5.45 762.69 162.46 0.35

7.2745 7Q10 15.1 138.6 139.14 139.14 139.28 0.028539 2.98 5.06 18.82 1.01
7.2745 Summer Ave 61 138.6 139.54 139.54 139.78 0.023611 3.94 15.48 32.92 1.01
7.2745 10-yr 1600 138.6 142.13 142.13 143.34 0.013707 8.86 180.65 75.19 1.01
7.2745 100-yr 3320 138.6 143.66 143.66 145.6 0.01132 11.19 305.28 86.98 0.99

7.0965 7Q10 15.1 134.9 135.88 135.88 0.000544 0.61 24.58 50.23 0.15
7.0965 Summer Ave 61 134.9 136.48 136.5 0.000681 0.95 64.36 81.27 0.19
7.0965 10-yr 1600 134.9 140.11 140.21 0.000728 2.54 630.83 190.69 0.25
7.0965 100-yr 3320 134.9 141.8 141.99 0.00082 3.45 961.6 201.86 0.28
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Table F-3
HEC-RAS Output

Remove 6 Dams (Initial)
River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)
6.8465 7Q10 15.1 132.9 133.5 133.5 133.66 0.027434 3.15 4.79 15.9 1.01
6.8465 Summer Ave 61 132.9 134.17 134.29 0.008552 2.89 21.12 33.39 0.64
6.8465 10-yr 1600 132.9 138.25 138.51 0.00284 4.1 390.57 159.95 0.46
6.8465 100-yr 3320 132.9 139.97 140.31 0.002179 4.71 705.33 191.32 0.43

6.7272 7Q10 15.1 131.4 132.59 132.59 0.000483 0.66 22.93 38.61 0.15
6.7272 Summer Ave 61 131.4 133.35 133.37 0.000555 0.98 62.04 63.5 0.18
6.7272 10-yr 1600 131.4 137.34 137.45 0.001028 2.75 581.2 201.75 0.29
6.7272 100-yr 3320 131.4 139.28 139.44 0.000852 3.23 1029.41 244.44 0.28

6.3866 7Q10 15.1 131 131.52 131.52 0.000758 0.56 27.05 67.05 0.15
6.3866 Summer Ave 61 131 131.96 131.98 0.001143 0.97 62.83 92.41 0.21
6.3866 10-yr 1600 131 135.47 135.58 0.001056 2.62 610 189.95 0.26
6.3866 100-yr 3320 131 137.78 137.92 0.000834 2.99 1111.92 238.58 0.24

6.3638 7Q10 15.1 131 131.15 131.15 131.22 0.043948 2.16 7.01 71.17 1
6.3638 Summer Ave 61 131 131.38 131.38 131.55 0.033084 3.3 18.49 80.27 1
6.3638 10-yr 1600 131 133.75 133.75 134.93 0.017655 8.72 183.45 152.87 1
6.3638 100-yr 3320 131 135.28 135.22 137.14 0.014232 10.95 303.25 193.69 0.98

6.2507 7Q10 15.1 124.93 125.88 125.88 0.00044 0.59 25.72 39.15 0.13
6.2507 Summer Ave 61 124.93 126.7 126.71 0.000579 0.93 65.81 61.72 0.16
6.2507 10-yr 1600 124.93 130.96 131.24 0.002238 4.26 375.35 95.86 0.38
6.2507 100-yr 3320 124.93 133.21 133.68 0.002268 5.54 599.07 103.23 0.41

6.1271 7Q10 15.1 124.14 124.74 124.74 124.9 0.035937 3.16 4.78 15.83 1.01
6.1271 Summer Ave 61.1 124.14 125.2 125.2 125.47 0.029823 4.18 14.61 27.69 1.01
6.1271 10-yr 1598 124.14 130.79 130.8 0.000196 1.42 2449.86 1064.14 0.12
6.1271 100-yr 3323 124.14 133.25 133.27 0.000104 1.38 5129.29 1106.47 0.09

5.985 7Q10 15.1 122.6 124.02 122.95 124.03 0.000073 0.27 56.73 73.49 0.05
5.985 Summer Ave 61.1 122.6 125.01 123.28 125.01 0.000081 0.45 136.66 87.8 0.06
5.985 10-yr 1598 122.6 130.56 125.65 130.62 0.000285 1.99 804.03 414.38 0.15
5.985 100-yr 3323 122.6 132.99 127.05 133.12 0.00038 2.9 1144.69 423.09 0.18

5.9661 7Q10 15.1 122.6 124.02 122.95 124.02 0.000038 0.27 55.07 73.4 0.05
5.9661 Summer Ave 61.1 122.6 125 123.28 125 0.00005 0.51 120.21 87.73 0.07
5.9661 10-yr 1598 122.6 130.42 125.82 130.58 0.000306 3.2 499.51 413.89 0.21
5.9661 100-yr 3323 122.6 132.65 127.41 133.05 0.000534 5.07 655.65 421.88 0.29

5.9652 7Q10 15.1 122.6 124.02 122.95 124.02 0.000038 0.27 55.97 73.4 0.05
5.9652 Summer Ave 61.1 122.6 125 123.28 125 0.000048 0.5 126.01 87.73 0.07
5.9652 10-yr 1598 122.6 130.43 125.79 130.58 0.000291 3.12 532.72 413.91 0.21
5.9652 100-yr 3323 122.6 132.66 127.33 133.04 0.000507 4.94 700.56 421.92 0.28

5.9623 Bridge

5.9595 7Q10 15.1 122.8 124.01 123.26 124.02 0.000314 0.74 20.34 26.01 0.15
5.9595 Summer Ave 61.1 122.8 124.97 123.73 124.99 0.000402 1.2 50.98 38.15 0.18
5.9595 10-yr 1598 122.8 130.27 127.1 130.53 0.00071 4.07 400.82 78.93 0.3
5.9595 100-yr 3323 122.8 132.38 128.78 132.95 0.001049 6.12 558.51 98.21 0.39

5.9585 7Q10 15.1 122.8 124 123.26 124.01 0.000564 0.74 20.28 25.98 0.15
5.9585 Summer Ave 61.1 122.8 124.97 123.73 124.99 0.000719 1.2 50.87 38.09 0.18
5.9585 10-yr 1598 122.8 130.26 127.11 130.52 0.001282 4.1 390.05 78.84 0.31
5.9585 100-yr 3323 122.8 132.34 128.77 132.94 0.001925 6.2 535.7 97.14 0.4

5.9491 7Q10 15.1 122.8 123.97 123.98 0.000631 0.77 19.49 25.62 0.16
5.9491 Summer Ave 61.1 122.8 124.93 124.95 0.000769 1.24 49.42 37.28 0.19
5.9491 10-yr 1598 122.8 130.2 130.46 0.001321 4.12 395.98 78.26 0.31
5.9491 100-yr 3323 122.8 132.26 132.84 0.001928 6.16 575.76 95.44 0.39

5.807 7Q10 15.1 121.8 122.86 122.91 0.005956 1.86 8.11 15.34 0.45
5.807 Summer Ave 61.1 121.8 123.59 123.69 0.005935 2.64 23.17 25.93 0.49
5.807 10-yr 1598 121.8 128.91 129.2 0.002193 4.36 404.62 185.69 0.38
5.807 100-yr 3323 121.8 131.4 131.65 0.001232 4.51 1257 460.46 0.31

5.6896 7Q10 15.1 120.8 121.9 121.91 0.000722 0.67 22.65 41.01 0.16
5.6896 Summer Ave 61.1 120.8 122.64 122.66 0.000747 0.97 62.75 66 0.18
5.6896 10-yr 1598 120.8 128.56 128.64 0.000413 2.29 698.85 123.98 0.17
5.6896 100-yr 3323 120.8 130.93 131.06 0.000754 2.97 1356.59 514.32 0.23
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Table F-3
HEC-RAS Output

Remove 6 Dams (Initial)
River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)
5.3581 7Q10 15.1 120.5 121.18 121.19 0.000273 0.37 40.75 86.82 0.1
5.3581 Summer Ave 61.1 120.5 121.66 121.67 0.000442 0.72 85.25 96.93 0.13
5.3581 10-yr 1598 120.5 128.15 128.19 0.000171 1.63 1255.13 471.5 0.12
5.3581 100-yr 3323 120.5 130.38 130.44 0.000198 2.16 2331.08 492.47 0.13

5.1498 7Q10 15.1 119.8 120.07 120.07 120.15 0.044259 2.27 6.65 42.53 1.01
5.1498 Summer Ave 61.1 119.8 120.79 120.81 0.001744 1.16 52.53 80.83 0.25
5.1498 10-yr 1598 119.8 127.99 128.02 0.000139 1.64 1385.29 313.55 0.11
5.1498 100-yr 3323 119.8 130.15 130.22 0.000211 2.4 2081.58 332.89 0.14

4.6858 7Q10 15.1 117.9 120.06 120.06 0.000004 0.1 146.86 85.96 0.01
4.6858 Summer Ave 61.1 117.9 120.6 120.6 0.000026 0.31 194.35 90.33 0.04
4.6858 10-yr 1598 117.9 127.78 127.79 0.000064 1.05 1771.69 425.22 0.07
4.6858 100-yr 3323 117.9 129.83 129.86 0.0001 1.57 2644.92 426.84 0.09

4.5627 7Q10 15.1 119.7 119.97 119.97 120.05 0.056077 2.2 7.24 57.53 1.1
4.5627 Summer Ave 61.1 119.7 120.53 120.54 0.001904 0.98 77.43 234.33 0.25
4.5627 10-yr 1598 119.7 127.75 127.76 0.000026 0.68 3444.1 506.74 0.05
4.5627 100-yr 3323 119.7 129.79 129.8 0.000048 1.1 4492.78 524.88 0.06

4.557 7Q10 15.1 119 119.88 119.2 119.88 0.000028 0.16 97.05 152.48 0.03
4.557 Summer Ave 61.1 119 120.53 119.34 120.54 0.000053 0.32 192.36 173.04 0.05
4.557 10-yr 1598 119 127.74 120.78 127.76 0.000051 1.06 1511.93 482.5 0.07
4.557 100-yr 3323 119 129.75 121.76 129.8 0.000104 1.75 1893.53 501.65 0.1

4.5534 7Q10 15.1 118.9 119.84 119.87 0.002352 1.41 10.69 22.73 0.36
4.5534 Summer Ave 61.1 118.9 120.45 120.53 0.002346 2.22 27.53 29 0.4
4.5534 10-yr 1598 118.9 127.67 127.75 0.000173 2.07 721.74 161 0.13
4.5534 100-yr 3323 118.9 129.62 129.78 0.000226 2.65 1034.53 161 0.15

4.5513 7Q10 18.1 118.9 119.76 119.57 119.82 0.005511 2.03 8.9 20.74 0.55
4.5513 Summer Ave 73.3 118.9 120.48 120.12 120.49 0.000309 0.83 91.08 161 0.15
4.5513 10-yr 1980 118.9 127.69 121.59 127.73 0.000038 1.04 1252.42 161 0.06
4.5513 100-yr 3988 118.9 129.64 122.61 129.75 0.000074 1.62 1566.86 161 0.09

4.5501 Inl Struct

4.5489 7Q10 18.1 118.9 119.57 119.57 119.74 0.020542 3.33 5.43 16.2 1.01
4.5489 Summer Ave 73.3 118.9 120.12 120.12 120.21 0.006499 2.83 33.59 161 0.63
4.5489 10-yr 1980 118.9 124.49 124.61 0.000212 1.88 737.94 161 0.15
4.5489 100-yr 3988 118.9 127.62 127.79 0.000157 2.11 1241.38 161 0.13

4.5362 7Q10 18.1 118.5 119.1 119.12 0.002965 1.21 14.98 49.97 0.39
4.5362 Summer Ave 73.3 118.5 119.53 119.57 0.002695 1.65 44.34 85.96 0.41
4.5362 10-yr 1980 118.5 124.45 124.59 0.000408 3 699.22 147.24 0.23
4.5362 100-yr 3988 118.5 127.55 127.77 0.000338 3.73 1180.8 162.77 0.23

4.522 7Q10 18.1 118.1 118.67 118.74 0.010173 2.15 8.41 29.76 0.71
4.522 Summer Ave 73.3 118.1 119.3 119.36 0.002999 1.93 37.98 63.23 0.44
4.522 10-yr 1980 118.1 124.34 124.54 0.000601 3.68 575.48 121.68 0.28
4.522 100-yr 3988 118.1 127.4 127.72 0.000514 4.62 972.26 137.01 0.28

4.5097 7Q10 18.1 117.7 118.56 118.57 0.000989 0.86 21.02 51.04 0.24
4.5097 Summer Ave 73.3 117.7 119.25 119.27 0.000637 1.24 59.2 59.73 0.22
4.5097 10-yr 1980 117.7 123.99 124.46 0.00141 5.48 362.75 67.26 0.41
4.5097 100-yr 3988 117.7 126.8 127.62 0.001465 7.31 593.93 123.01 0.44

4.4888 7Q10 18.1 117 118.52 118.53 0.00019 0.57 31.85 41.85 0.11
4.4888 Summer Ave 73.3 117 119.2 119.22 0.0004 1.11 66.06 57.94 0.18
4.4888 10-yr 1980 117 123.85 124.31 0.001246 5.67 441.47 93.85 0.41
4.4888 100-yr 3988 117 126.69 127.46 0.001265 7.43 711.64 96.69 0.44

4.4756 7Q10 18.1 117.7 118.51 118.07 118.51 0.00028 0.53 33.83 64.7 0.13
4.4756 Summer Ave 73.3 117.7 119.18 118.33 119.19 0.000303 0.95 77.1 64.7 0.15
4.4756 10-yr 1980 117.7 123.78 121.06 124.21 0.001264 5.28 375.19 82.39 0.39
4.4756 100-yr 3988 117.7 126.56 122.89 127.36 0.001392 7.19 554.72 103.93 0.43

4.4746 7Q10 18.1 117.7 118.51 118.07 118.51 0.000283 0.54 33.74 64.7 0.13
4.4746 Summer Ave 73.3 117.7 119.17 118.33 119.19 0.000305 0.95 77 64.7 0.15
4.4746 10-yr 1980 117.7 123.78 121.06 124.2 0.001247 5.24 392.8 82.37 0.38
4.4746 100-yr 3988 117.7 126.58 122.92 127.32 0.001308 6.98 621.33 104.13 0.42
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Table F-3
HEC-RAS Output

Remove 6 Dams (Initial)
River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)
4.472 Bridge

4.4693 7Q10 18.1 117.7 118.5 118.07 118.5 0.000299 0.55 33.2 64.7 0.13
4.4693 Summer Ave 73.3 117.7 119.16 118.33 119.18 0.000312 0.96 76.42 64.7 0.16
4.4693 10-yr 1980 117.7 123.74 121.06 124.17 0.001279 5.28 389.44 82.04 0.39
4.4693 100-yr 3988 117.7 126.54 122.92 127.28 0.001333 7.02 617.51 103.77 0.42

4.4684 7Q10 18.1 117.7 118.49 118.07 118.5 0.002168 0.55 32.99 64.7 0.14
4.4684 Summer Ave 73.3 117.7 119.16 118.33 119.18 0.002243 0.96 76.2 64.7 0.16
4.4684 10-yr 1980 117.7 123.71 121.06 124.15 0.009398 5.35 370.19 81.79 0.39
4.4684 100-yr 3988 117.7 126.41 122.89 127.24 0.010473 7.31 545.46 102.82 0.44

4.4589 7Q10 18.1 117.3 118.02 118.02 118.2 0.03286 3.4 5.32 20.99 1
4.4589 Summer Ave 73.3 117.3 118.57 118.57 118.88 0.027166 4.5 16.3 38.55 1
4.4589 10-yr 1980 117.3 123.13 122.17 123.77 0.005677 6.41 309.1 170.38 0.71
4.4589 100-yr 3988 117.3 126.56 123.99 126.9 0.002074 4.65 856.78 262.12 0.36

4.4494 7Q10 18.1 115.8 117.39 116.4 117.4 0.000108 0.49 36.73 57.62 0.09
4.4494 Summer Ave 73.3 115.8 118.1 116.82 118.12 0.000298 1.08 67.74 65.64 0.16
4.4494 10-yr 1980 115.8 123.17 120.42 123.58 0.00132 5.2 381.02 122.29 0.45
4.4494 100-yr 3988 115.8 126.52 122.76 126.82 0.000947 4.36 913.8 231.77 0.33

4.4153 7Q10 18.1 116.5 117.15 117.15 117.31 0.033384 3.21 5.65 23.86 0.99
4.4153 Summer Ave 73.3 116.5 117.63 117.63 117.92 0.028585 4.29 17.09 41.51 1
4.4153 10-yr 1980 116.5 123.12 121.18 123.27 0.001292 3.92 1011.99 393.5 0.31
4.4153 100-yr 3988 116.5 126.55 122.14 126.64 0.000481 3.37 2657.49 575.65 0.2

4.1085 7Q10 18.1 112.8 114.47 114.47 0.000365 0.5 36.1 60.58 0.11
4.1085 Summer Ave 73.3 112.8 115.45 115.46 0.00024 0.73 99.86 68.95 0.11
4.1085 10-yr 1980 112.8 122.64 122.68 0.000166 1.86 2027.37 509.64 0.11
4.1085 100-yr 3988 112.8 126.28 126.31 0.000113 1.96 3952.46 540.06 0.1

3.814 7Q10 18.1 112.7 113.92 113.92 0.000344 0.59 30.43 37.74 0.12
3.814 Summer Ave 73.3 112.7 114.98 114.99 0.000385 0.91 80.52 57.32 0.14
3.814 10-yr 1980 112.7 122.32 122.37 0.000234 2.18 1678.8 444.24 0.14
3.814 100-yr 3988 112.7 126.06 126.11 0.000148 2.25 3361.93 454.31 0.12

3.492 7Q10 18.1 112 113.67 112.36 113.68 0.000079 0.39 46.84 36.6 0.06
3.492 Summer Ave 73.3 112 114.35 112.75 114.36 0.000354 1 73.42 42.39 0.13
3.492 10-yr 1980 112 121.57 116.71 121.63 0.001092 2.04 971.25 459.56 0.17
3.492 100-yr 3988 112 125.59 119.03 125.66 0.000579 2.16 1842.03 505.91 0.13

3.4722 7Q10 18.1 112.1 113.66 112.71 113.67 0.000106 0.52 34.95 33.85 0.09
3.4722 Summer Ave 73.3 112.1 114.3 113.09 114.32 0.000382 1.26 58.02 38.37 0.18
3.4722 10-yr 1980 112.1 121.08 117.1 121.44 0.000833 4.81 411.23 65.13 0.33
3.4722 100-yr 3988 112.1 124.96 119.39 125.47 0.000661 5.85 917.99 256.92 0.32

3.4701 Bridge

3.468 7Q10 18.1 112.9 113.64 113.36 113.66 0.001749 1.28 14.16 29.09 0.32
3.468 Summer Ave 73.3 112.9 114.21 113.74 114.29 0.002334 2.24 32.68 35.77 0.41
3.468 10-yr 1980 112.9 120.71 117.61 121.26 0.001245 5.97 331.74 62.33 0.41
3.468 100-yr 3988 112.9 124.17 119.95 125 0.001109 7.49 701.01 193.82 0.42

3.4188 7Q10 18.1 112 112.75 112.8 0.008616 1.79 10.13 26.95 0.51
3.4188 Summer Ave 73.3 112 113.64 113.67 0.002239 1.53 47.94 58.62 0.3
3.4188 10-yr 1980 112 120.89 120.92 0.000131 1.21 1727.89 410.13 0.1
3.4188 100-yr 3988 112 124.52 124.55 0.000076 1.34 3339.83 474.12 0.08

3.2795 7Q10 18.1 110.6 112.74 111.1 112.74 0.000016 0.15 116.99 109.18 0.03
3.2795 Summer Ave 73.3 110.6 113.55 111.47 113.56 0.000047 0.33 222.33 150.5 0.05
3.2795 10-yr 1980 110.6 120.85 113.87 120.86 0.000045 0.94 2114.93 431.36 0.06
3.2795 100-yr 3988 110.6 124.48 114.92 124.5 0.000048 1.26 3167.96 459.79 0.07

3.2313 7Q10 18.1 110.2 112.74 110.65 112.74 0.000014 0.17 105.52 74.38 0.03
3.2313 Summer Ave 73.3 110.2 113.54 111.01 113.54 0.000053 0.44 168.48 81.22 0.05
3.2313 10-yr 1980 110.2 120.73 114.12 120.83 0.000313 2.58 768.02 83.5 0.15
3.2313 100-yr 3988 110.2 124.24 115.66 124.46 0.000474 3.76 1061.25 83.5 0.19

3.2303 7Q10 18.1 110.2 112.74 110.65 112.74 0.000008 0.17 105.52 74.37 0.03
3.2303 Summer Ave 73.3 110.2 113.54 111 113.54 0.00003 0.44 168.47 81.21 0.05
3.2303 10-yr 1980 110.2 120.72 114.12 120.83 0.000176 2.58 767.92 83.5 0.15
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Table F-3
HEC-RAS Output

Remove 6 Dams (Initial)
River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)
3.2303 100-yr 3988 110.2 124.24 115.64 124.45 0.000267 3.76 1061.1 83.5 0.19

3.2284 Bridge

3.2265 7Q10 18.1 110.3 112.74 112.74 0.000011 0.19 93.02 69.83 0.03
3.2265 Summer Ave 73.3 110.3 113.54 113.54 0.000039 0.48 151.2 75.7 0.06
3.2265 10-yr 1980 110.3 120.71 120.82 0.000192 2.65 746.1 83.5 0.16
3.2265 100-yr 3988 110.3 124.22 124.45 0.000283 3.84 1038.77 83.5 0.19

3.2256 7Q10 18.1 110.3 112.74 110.92 112.74 0.000019 0.19 93.01 69.83 0.03
3.2256 Summer Ave 73.3 110.3 113.54 111.35 113.54 0.000069 0.48 151.19 75.7 0.06
3.2256 10-yr 1980 110.3 120.71 114.35 120.82 0.000341 2.65 745.99 83.5 0.16
3.2256 100-yr 3988 110.3 124.22 115.91 124.44 0.000503 3.84 1038.61 83.5 0.19

3.1848 7Q10 18.1 110.3 112.73 110.92 112.73 0.000024 0.2 88.37 72.6 0.03
3.1848 Summer Ave 73.3 110.3 113.52 111.38 113.53 0.000087 0.47 154.79 96.09 0.07
3.1848 10-yr 1980 110.3 120.73 114.36 120.76 0.000109 1.46 1358.91 318.45 0.09
3.1848 100-yr 3988 110.3 124.29 115.66 124.35 0.000118 1.98 2017.65 335.36 0.11

3.1176 7Q10 18.1 110.3 112.72 111.13 112.72 0.000108 0.43 41.7 34.52 0.07
3.1176 Summer Ave 73.3 110.3 113.45 111.76 113.46 0.00043 1.04 70.8 44.98 0.15
3.1176 10-yr 1980 110.3 120.56 115.74 120.68 0.000487 2.81 704.73 174.74 0.2
3.1176 100-yr 3988 110.3 124.05 117.5 124.26 0.000463 3.66 1089.09 271.76 0.21

3.0996 7Q10 18.1 110.2 112.71 110.89 112.72 0.000016 0.26 68.49 44.9 0.04
3.0996 Summer Ave 73.3 110.2 113.44 111.42 113.45 0.000082 0.71 103.24 50.94 0.09
3.0996 10-yr 1980 110.2 120.38 115.01 120.63 0.000369 3.99 496.55 79.8 0.24
3.0996 100-yr 3988 110.2 123.65 117.01 124.18 0.000517 5.84 683.01 103.18 0.3

3.0987 7Q10 18.1 110.2 112.71 110.89 112.72 0.000016 0.26 68.49 44.9 0.04
3.0987 Summer Ave 73.3 110.2 113.44 111.42 113.45 0.000082 0.71 103.22 50.94 0.09
3.0987 10-yr 1980 110.2 120.38 115.01 120.62 0.000369 3.99 496.43 79.79 0.24
3.0987 100-yr 3988 110.2 123.68 117 124.14 0.000468 5.57 871.29 103.35 0.28

3.0962 Bridge

3.0938 7Q10 18.1 110.4 112.71 110.99 112.71 0.000021 0.3 60.53 40.2 0.04
3.0938 Summer Ave 73.3 110.4 113.43 111.44 113.44 0.000106 0.8 91.62 46.1 0.1
3.0938 10-yr 1980 110.4 120.27 115.31 120.54 0.000434 4.19 472.95 99.32 0.26
3.0938 100-yr 3988 110.4 123.06 117.31 123.57 0.000585 5.9 862.09 109.02 0.31

3.0928 7Q10 18.1 110.4 112.71 110.99 112.71 0.000038 0.3 60.52 40.2 0.04
3.0928 Summer Ave 73.3 110.4 113.43 111.44 113.44 0.000189 0.8 91.59 46.09 0.1
3.0928 10-yr 1980 110.4 120.26 115.31 120.53 0.000773 4.19 472.77 99.31 0.26
3.0928 100-yr 3988 110.4 122.89 117.31 123.53 0.001254 6.41 622.38 108.16 0.34

3.0436 7Q10 18.1 110.5 112.67 112.69 0.000743 1.04 17.34 15.99 0.18
3.0436 Summer Ave 73.3 110.5 113.18 113.3 0.003943 2.77 26.48 19.75 0.42
3.0436 10-yr 1980 110.5 119.46 120.1 0.004356 6.5 351.86 142.73 0.54
3.0436 100-yr 3988 110.5 122.78 123.08 0.001389 5.19 1382.7 351.72 0.33

3.0294 7Q10 18.1 107.5 112.68 112.68 0.000002 0.1 183.79 57.5 0.01
3.0294 Summer Ave 73.3 107.5 113.26 113.26 0.000016 0.34 218.75 63.49 0.03
3.0294 10-yr 1980 107.5 119.84 119.89 0.00016 1.95 1773.69 472.94 0.12
3.0294 100-yr 3988 107.5 122.94 122.98 0.000123 2.09 4264.69 856.15 0.11

3.0095 7Q10 18.1 108.4 112.68 108.75 112.68 0.000002 0.14 133.13 46.64 0.01
3.0095 Summer Ave 73.3 108.4 113.26 109.24 113.26 0.000019 0.46 160.73 49.43 0.04
3.0095 10-yr 1980 108.4 119.61 113.73 119.84 0.000418 3.83 516.76 56.9 0.22
3.0095 100-yr 3988 108.4 122.36 115.88 122.9 0.000778 5.93 672.87 56.9 0.3

3.0085 7Q10 18.1 108.4 112.68 108.75 112.68 0.000002 0.14 133.13 46.64 0.01
3.0085 Summer Ave 73.3 108.4 113.26 109.24 113.26 0.000019 0.46 160.73 49.42 0.04
3.0085 10-yr 1980 108.4 119.61 113.71 119.84 0.000419 3.83 516.64 56.9 0.22
3.0085 100-yr 3988 108.4 122.35 115.86 122.9 0.000779 5.93 672.63 56.9 0.3

3.0063 Bridge

3.004 7Q10 18.1 111.9 112.62 112.45 112.67 0.00477 1.77 10.21 27.31 0.51
3.004 Summer Ave 73.3 111.9 113.14 112.85 113.23 0.005417 2.46 29.74 53.4 0.58
3.004 10-yr 1980 111.9 119.35 119.77 0.001111 5.17 383.1 56.9 0.35
3.004 100-yr 3988 111.9 121.88 122.77 0.001713 7.57 526.81 56.9 0.44
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Table F-3
HEC-RAS Output

Remove 6 Dams (Initial)
River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)

3.003 7Q10 18.1 111.9 112.45 112.45 112.59 0.035224 2.96 6.12 22.13 0.99
3.003 Summer Ave 73.3 111.9 112.86 112.86 113.13 0.029354 4.11 17.83 34.29 1
3.003 10-yr 1980 111.9 119.35 115.97 119.76 0.001983 5.17 382.66 56.9 0.35
3.003 100-yr 3988 111.9 121.87 117.96 122.76 0.003057 7.58 526.13 56.9 0.44

2.9273 7Q10 18.1 108.7 110.55 110.56 0.000468 0.76 23.89 25.84 0.14
2.9273 Summer Ave 73.3 108.7 111.81 111.83 0.000479 1.08 67.64 43.48 0.15
2.9273 10-yr 1980 108.7 119.29 119.37 0.000374 2.34 1185.57 464.08 0.17
2.9273 100-yr 3988 108.7 122.19 122.27 0.000257 2.53 2587.49 493.66 0.15

2.8061 7Q10 18.1 106.7 110.53 110.53 0.000013 0.19 92.85 51.72 0.03
2.8061 Summer Ave 73.3 106.7 111.75 111.75 0.000049 0.42 174.36 83.9 0.05
2.8061 10-yr 1980 106.7 119.23 119.25 0.000089 1.39 2240.57 548.97 0.09
2.8061 100-yr 3988 106.7 122.13 122.16 0.000092 1.73 3878.49 575.66 0.09

2.6214 7Q10 18.9 109.8 110.48 110.49 0.001249 0.81 23.43 48.62 0.2
2.6214 Summer Ave 76.4 109.8 111.64 111.65 0.000316 0.8 95.21 70.93 0.12
2.6214 10-yr 1975 109.8 119.14 119.16 0.000098 1.52 2541.36 567.67 0.09
2.6214 100-yr 4160 109.8 122.04 122.07 0.000105 1.92 4546.32 878.71 0.1

2.397 7Q10 18.9 107.7 110.43 108.32 110.43 0.000013 0.16 114.89 84.09 0.02
2.397 Summer Ave 76.4 107.7 111.56 108.79 111.56 0.000034 0.33 228.67 124.32 0.04
2.397 10-yr 1975 107.7 119.05 111.7 119.06 0.000067 1 1972.61 1049.25 0.07
2.397 100-yr 4160 107.7 121.93 113.08 121.96 0.000081 1.43 2909.11 1167.41 0.08

2.379 7Q10 18.9 107.3 110.43 107.96 110.43 0.000005 0.18 105.3 51.53 0.02
2.379 Summer Ave 76.4 107.3 111.55 108.43 111.55 0.000022 0.46 167.58 59.77 0.05
2.379 10-yr 1975 107.3 118.91 112.03 119.04 0.000174 2.93 673.76 92.8 0.17
2.379 100-yr 4160 107.3 121.55 114.05 121.91 0.000346 4.85 857.77 109.65 0.24

2.378 7Q10 18.9 107.3 110.43 107.96 110.43 0.000005 0.18 105.3 51.53 0.02
2.378 Summer Ave 76.4 107.3 111.55 108.43 111.55 0.000022 0.46 167.57 59.77 0.05
2.378 10-yr 1975 107.3 118.91 112.03 119.04 0.000171 2.92 707.11 92.8 0.16
2.378 100-yr 4160 107.3 121.55 114.06 121.91 0.000337 4.81 907.86 109.67 0.24

2.3732 Bridge

2.3684 7Q10 18.9 106.4 110.43 107.26 110.43 0.000002 0.14 139.55 59.29 0.02
2.3684 Summer Ave 76.4 106.4 111.55 107.91 111.55 0.000012 0.36 209.87 66.41 0.04
2.3684 10-yr 1975 106.4 118.89 111.39 118.99 0.000132 2.61 765.21 100.82 0.14
2.3684 100-yr 4160 106.4 121.43 113.41 121.73 0.000276 4.38 960.55 112.45 0.22

2.3674 7Q10 18.9 106.4 110.43 107.26 110.43 0.000002 0.14 139.55 59.29 0.02
2.3674 Summer Ave 76.4 106.4 111.55 107.91 111.55 0.000012 0.36 209.87 66.41 0.04
2.3674 10-yr 1975 106.4 118.89 111.39 118.99 0.000133 2.62 754.27 100.81 0.15
2.3674 100-yr 4160 106.4 121.42 113.4 121.73 0.000279 4.4 944.57 112.41 0.22

2.2917 7Q10 18.9 108.4 110.42 109.24 110.43 0.000303 0.65 29.19 36.78 0.11
2.2917 Summer Ave 76.4 108.4 111.52 109.88 111.54 0.000492 1.1 69.44 58.53 0.16
2.2917 10-yr 1975 108.4 118.77 113.82 118.9 0.000541 2.87 689.21 323.07 0.2
2.2917 100-yr 4160 108.4 121.25 115.76 121.54 0.000871 4.28 972.18 351.29 0.26

2.0331 7Q10 18.9 109 110.08 110.08 0.000214 0.45 42.01 55.66 0.09
2.0331 Summer Ave 76.4 109 111.09 111.1 0.000218 0.73 104.35 67.34 0.1
2.0331 10-yr 1975 109 118.58 118.6 0.000097 1.52 3290.5 1185.25 0.09
2.0331 100-yr 4160 109 121.19 121.21 0.000076 1.61 7217.8 1840.22 0.09

1.66 7Q10 18.9 108.2 109.46 109.46 0.000517 0.64 29.33 43.95 0.14
1.66 Summer Ave 76.4 108.2 110.58 110.59 0.000313 0.88 86.89 55.81 0.12
1.66 10-yr 1975 108.2 118.17 118.28 0.000328 2.81 1134.63 314.12 0.17
1.66 100-yr 4160 108.2 120.74 120.91 0.000431 3.83 1976.34 352.52 0.2

1.215 7Q10 18.9 107.4 109.08 109.08 0.000077 0.34 56.38 53.83 0.06
1.215 Summer Ave 76.4 107.4 110.1 110.11 0.000141 0.66 116.33 63.47 0.09
1.215 10-yr 1975 107.4 117.55 117.61 0.000243 1.98 1541.94 651.72 0.14
1.215 100-yr 4160 107.4 120.26 120.3 0.00016 2.03 4700.32 1433.55 0.12

0.9479 7Q10 18.9 108.1 108.82 108.43 108.83 0.000819 0.63 30.2 66.67 0.16
0.9479 Summer Ave 76.4 108.1 109.85 108.7 109.86 0.00024 0.71 108.18 78.88 0.11
0.9479 10-yr 1975 108.1 117.15 111.18 117.23 0.000282 2.43 1004.66 217.02 0.15
0.9479 100-yr 4160 108.1 119.77 112.87 119.93 0.000425 3.52 1798.62 371.86 0.19
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Table F-3
HEC-RAS Output

Remove 6 Dams (Initial)
River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)

0.6591 7Q10 18.9 106.6 108.3 108.3 0.000193 0.45 42.16 51.5 0.09
0.6591 Summer Ave 76.4 106.6 109.58 109.58 0.000138 0.61 124.49 73.09 0.08
0.6591 10-yr 1975 106.6 116.87 116.91 0.000156 1.62 1706.65 403.9 0.11
0.6591 100-yr 4160 106.6 119.42 119.48 0.000195 2.25 3068.64 621.19 0.13

0.3409 7Q10 18.9 103.3 108.29 108.29 0.000001 0.08 240.93 81.75 0.01
0.3409 Summer Ave 76.4 103.3 109.55 109.55 0.000006 0.22 349.86 91.02 0.02
0.3409 10-yr 1975 103.3 116.66 116.7 0.000099 1.71 1565.34 546.28 0.09
0.3409 100-yr 4160 103.3 119.13 119.21 0.000146 2.4 3350.78 834.38 0.12

0 7Q10 18.9 105.2 108.29 105.99 108.29 0.000031 0.2 96.77 178.37 0.04
0 Summer Ave 76.4 105.2 109.53 106.59 109.53 0.000031 0.27 286.04 281.73 0.04
0 10-yr 1975 105.2 116.59 109.53 116.6 0.000031 0.54 3633.72 1763.21 0.05
0 100-yr 4160 105.2 119.08 110.54 119.09 0.000031 0.71 5858.76 2039.87 0.05

Table F-3
26



Table F-4
HEC-RAS Output

Remove 6 Dams (after 20 years)
River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)
32.314 7Q10 3.3 308 308.76 308.77 0.00087 0.76 4.33 11.4 0.22
32.314 Summer Ave 13.5 308 309.21 309.23 0.001213 1.23 10.97 18.02 0.28
32.314 10-yr 392 308 312.22 312.63 0.002773 5.12 76.55 25.55 0.52
32.314 100-yr 736 308 313.62 314.26 0.003102 6.42 114.64 29.04 0.57

32.295 7Q10 3.3 308 308.41 308.41 308.52 0.023108 2.61 1.27 6.16 1.01
32.295 Summer Ave 13.5 308 308.72 308.72 308.91 0.019208 3.46 3.9 10.82 1.01
32.295 10-yr 392 308 311.01 311.01 312.07 0.011117 8.25 47.54 22.53 1
32.295 100-yr 736 308 312.17 312.17 313.65 0.010243 9.77 75.32 25.43 1

32.1908 7Q10 3.3 301.4 301.83 301.74 301.87 0.007025 1.5 2.21 10.17 0.57
32.1908 Summer Ave 13.5 301.4 302.1 302.01 302.19 0.008172 2.34 5.78 15.27 0.67
32.1908 10-yr 392 301.4 304.25 304.25 305.33 0.011247 8.36 46.89 21.88 1.01
32.1908 100-yr 736 301.4 305.42 305.42 306.96 0.010395 9.98 73.78 24.09 1

32.0867 7Q10 3.3 294.8 294.96 294.96 295.01 0.027982 1.88 1.75 16.08 1.01
32.0867 Summer Ave 13.5 294.8 295.13 295.13 295.27 0.021752 3.04 4.44 16.31 1.03
32.0867 10-yr 392 294.8 297.4 297.4 298.57 0.011873 8.69 45.11 19.45 1.01
32.0867 100-yr 736 294.8 299.11 298.87 300.27 0.006166 8.86 114.87 74.54 0.78

32.0678 7Q10 3.3 293 293.37 293.14 293.38 0.000594 0.56 5.9 18.38 0.17
32.0678 Summer Ave 13.5 293 293.72 293.31 293.74 0.000904 1.1 12.32 18.89 0.24
32.0678 10-yr 392 293 297.2 295.42 297.54 0.001588 4.69 83.5 24.01 0.41
32.0678 100-yr 736 293 298.93 296.57 299.52 0.001695 6.16 119.5 102.1 0.45

32.0657 Culvert

32.0637 7Q10 3.3 293 293.37 293.14 293.38 0.000609 0.56 5.85 18.38 0.18
32.0637 Summer Ave 13.5 293 293.71 293.31 293.73 0.000946 1.11 12.15 18.88 0.24
32.0637 10-yr 392 293 296.95 295.42 297.34 0.001961 5 78.38 23.65 0.45
32.0637 100-yr 736 293 298.44 296.57 299.15 0.002278 6.73 109.36 34.12 0.52

32.0448 7Q10 3.3 293 293.18 293.14 293.21 0.011247 1.39 2.37 17.24 0.66
32.0448 Summer Ave 13.5 293 293.34 293.31 293.44 0.014159 2.55 5.29 18.34 0.84
32.0448 10-yr 392 293 295.42 295.42 296.52 0.011783 8.42 46.56 21.39 1.01
32.0448 100-yr 736 293 296.59 296.59 298.19 0.010969 10.12 72.72 23.12 1.01

31.9463 7Q10 3.3 284.3 284.48 284.48 284.55 0.027169 2.09 1.58 12.11 1.02
31.9463 Summer Ave 13.5 284.3 284.69 284.69 284.86 0.019445 3.27 4.13 12.39 1
31.9463 10-yr 392 284.3 287.97 287.97 288.67 0.005262 6.96 96.39 132.48 0.68
31.9463 100-yr 736 284.3 289.83 290.02 0.00137 4.8 445.63 244.17 0.38

31.9273 7Q10 3.3 283.3 284.1 283.53 284.1 0.000103 0.37 9.04 14.3 0.08
31.9273 Summer Ave 13.5 283.3 284.51 283.74 284.52 0.000351 0.88 15.27 15.9 0.16
31.9273 10-yr 392 283.3 287.16 286.17 287.78 0.003358 6.32 61.99 187.65 0.6
31.9273 100-yr 736 283.3 287.96 287.45 289.4 0.005899 9.63 76.4 234.95 0.82

31.9244 Bridge

31.9215 7Q10 3.3 283.3 284.09 283.53 284.09 0.000105 0.37 8.99 14.29 0.08
31.9215 Summer Ave 13.5 283.3 284.51 283.74 284.52 0.000351 0.88 15.27 15.9 0.16
31.9215 10-yr 392 283.3 287.15 286.17 287.77 0.003407 6.35 61.72 186.76 0.6
31.9215 100-yr 736 283.3 287.9 287.45 289.38 0.0062 9.78 75.27 231.23 0.84

31.9025 7Q10 3.3 283.7 284.04 284.06 0.003786 1.14 2.89 12.53 0.42
31.9025 Summer Ave 13.5 283.7 284.38 284.43 0.003259 1.83 7.36 13.84 0.44
31.9025 10-yr 392 283.7 287.06 287.29 0.002363 4.78 209.69 158.09 0.49
31.9025 100-yr 736 283.7 288.22 288.45 0.001828 5.24 431.57 226.31 0.46

31.8343 7Q10 3.3 282.6 282.95 282.97 0.002494 1.07 3.08 10.64 0.35
31.8343 Summer Ave 13.5 282.6 283.34 283.39 0.0026 1.82 7.41 11.64 0.4
31.8343 10-yr 392 282.6 285.97 286.29 0.003319 5.58 184.96 123.07 0.57
31.8343 100-yr 736 282.6 287.62 287.83 0.001584 5.17 395.15 132.74 0.42

31.8154 7Q10 3.3 282.2 282.8 282.54 282.81 0.001084 0.73 4.52 15.03 0.23
31.8154 Summer Ave 13.5 282.2 283.16 282.79 283.18 0.001525 1.18 11.44 23.91 0.3
31.8154 10-yr 392 282.2 285.08 284.67 285.76 0.00557 6.58 59.57 55.26 0.75
31.8154 100-yr 736 282.2 286.15 285.7 287.28 0.005724 8.54 86.23 72.4 0.81

31.8097 Bridge

31.804 7Q10 3.3 281.4 281.74 281.74 281.82 0.02361 2.32 1.42 8.44 0.99
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Table F-4
HEC-RAS Output

Remove 6 Dams (after 20 years)
River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)
31.804 Summer Ave 13.5 281.4 281.99 281.99 282.14 0.020405 3.12 4.32 14.7 1.01
31.804 10-yr 392 281.4 284.1 283.87 284.89 0.007294 7.13 54.94 52.28 0.85
31.804 100-yr 736 281.4 285.58 284.9 286.57 0.004609 8 92.02 76.12 0.73

31.7434 7Q10 3.3 277 277.69 277.7 0.000319 0.57 5.76 10.45 0.14
31.7434 Summer Ave 13.5 277 278.05 278.08 0.001065 1.4 9.62 10.84 0.26
31.7434 10-yr 392 277 280.87 280.54 282.08 0.009825 8.82 44.46 13.89 0.87
31.7434 100-yr 736 277 282.4 282.4 284.22 0.010066 10.89 76.99 43.09 0.91

31.7245 7Q10 3.3 277.3 277.65 277.43 277.66 0.000513 0.52 6.33 28.61 0.16
31.7245 Summer Ave 13.5 277.3 277.96 277.58 277.98 0.000874 1.07 12.57 29.38 0.24
31.7245 10-yr 392 277.3 280.77 279.62 281.28 0.002551 5.7 68.78 36.26 0.54
31.7245 100-yr 736 277.3 282.24 280.8 283.12 0.002749 7.5 98.14 39.86 0.6

31.7244 Bridge

31.7055 7Q10 3.3 277.3 277.43 277.43 277.48 0.029485 1.8 1.84 23.05 1.02
31.7055 Summer Ave 13.5 277.3 277.58 277.58 277.7 0.021425 2.8 4.81 28.43 1.01
31.7055 10-yr 392 277.3 279.62 279.62 280.76 0.00994 8.57 45.74 33.44 1
31.7055 100-yr 736 277.3 280.8 280.8 282.55 0.008747 10.61 69.35 36.33 1

31.6866 7Q10 3.3 272.73 273.01 273.01 0.001046 0.51 6.46 28.29 0.19
31.6866 Summer Ave 13.5 272.73 273.37 273.38 0.00077 0.81 16.7 28.86 0.19
31.6866 10-yr 392 272.73 277.99 278.07 0.000472 2.35 167.1 36.28 0.19
31.6866 100-yr 736 272.73 279.6 279.76 0.000673 3.23 227.89 38.88 0.24

31.4972 7Q10 3.3 272.1 272.41 272.41 0.000393 0.43 7.69 26.19 0.14
31.4972 Summer Ave 13.5 272.1 272.76 272.77 0.000498 0.8 16.85 26.42 0.18
31.4972 10-yr 392 272.1 277.51 277.61 0.000437 2.62 149.86 29.59 0.2
31.4972 100-yr 736 272.1 278.88 279.09 0.000671 3.72 281.21 270.74 0.26

31.3835 7Q10 3.3 271.79 272.01 271.88 272.02 0.001331 0.64 5.16 24.15 0.24
31.3835 Summer Ave 13.5 271.79 272.37 272.38 0.000856 0.97 13.88 24.39 0.23
31.3835 10-yr 392 271.79 277.21 277.33 0.000513 2.81 139.94 36.39 0.22
31.3835 100-yr 736 271.79 278.47 278.67 0.000711 3.83 333.14 270.63 0.27

31.2699 7Q10 3.3 271.25 271.56 271.56 0.000475 0.48 6.81 22.16 0.15
31.2699 Summer Ave 13.5 271.25 271.84 271.86 0.000926 1.03 13.11 22.3 0.24
31.2699 10-yr 392 271.25 276.86 277 0.000589 2.98 131.34 24.82 0.23
31.2699 100-yr 736 271.25 278.11 278.26 0.000616 3.47 521.13 438.7 0.24

31.1335 7Q10 3.3 270.29 270.4 270.4 270.47 0.031668 2.02 1.63 14.81 1.07
31.1335 Summer Ave 13.5 270.29 270.89 270.93 0.001941 1.48 9.1 15.73 0.34
31.1335 10-yr 392 270.29 276.43 276.57 0.00059 3.1 151.54 147.06 0.25
31.1335 100-yr 736 270.29 277.69 277.83 0.000563 3.52 559.07 493.7 0.25

30.9972 7Q10 3.3 268.9 269.7 269.7 0.000169 0.49 6.72 9.56 0.1
30.9972 Summer Ave 13.5 268.9 270.54 270.55 0.000234 0.86 15.67 11.84 0.13
30.9972 10-yr 392 268.9 275.96 276.12 0.000672 3.23 144.61 156.85 0.26
30.9972 100-yr 736 268.9 277.33 277.45 0.000488 3.27 687.89 633.82 0.23

30.8609 7Q10 3.3 267 269.66 269.66 0.000028 0.28 11.6 8.72 0.04
30.8609 Summer Ave 13.5 267 270.42 270.43 0.000122 0.7 19.16 11.21 0.09
30.8609 10-yr 392 267 275.45 275.61 0.000741 3.3 149.85 155.49 0.27
30.8609 100-yr 736 267 277.01 277.11 0.00044 3.1 700.62 548.61 0.22

30.6829 7Q10 3.3 268.7 269.59 269.59 0.000506 0.62 5.33 12.12 0.16
30.6829 Summer Ave 13.5 268.7 270.21 270.23 0.000453 0.92 14.69 16.86 0.17
30.6829 10-yr 392 268.7 274.69 274.87 0.000848 3.34 117.62 38.38 0.29
30.6829 100-yr 736 268.7 276.73 276.79 0.000256 2.39 1021.19 756.13 0.17

30.5307 7Q10 3.3 268.3 269.29 268.74 269.29 0.000286 0.5 6.61 13.51 0.13
30.5307 Summer Ave 13.5 268.3 269.91 269.06 269.92 0.000331 0.81 16.59 18.06 0.15
30.5307 10-yr 392 268.3 274.65 271.41 274.66 0.000064 0.99 1039.81 483.36 0.08
30.5307 100-yr 736 268.3 276.7 272.59 276.7 0.000035 0.94 2349.42 798.05 0.06

30.5178 Bridge

30.5049 7Q10 3.3 268.3 269.24 268.74 269.25 0.000373 0.55 6.01 13.01 0.14
30.5049 Summer Ave 13.5 268.3 269.85 269.06 269.87 0.000392 0.86 15.68 17.83 0.16
30.5049 10-yr 392 268.3 274.45 271.41 274.46 0.000078 1.07 947.37 453.76 0.09
30.5049 100-yr 736 268.3 275.83 272.59 275.84 0.000072 1.23 1713.42 662.02 0.09
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Table F-4
HEC-RAS Output

Remove 6 Dams (after 20 years)
River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)

30.3269 7Q10 3.3 268 268.86 268.86 0.000465 0.58 5.74 13.05 0.15
30.3269 Summer Ave 13.5 268 269.45 269.46 0.000475 0.88 15.27 18.46 0.17
30.3269 10-yr 392 268 274.16 274.27 0.000539 2.72 176.18 125.71 0.23
30.3269 100-yr 736 268 275.54 275.66 0.000486 3.11 555.22 468.73 0.23

30.1489 7Q10 3.3 267.6 268.41 268.41 0.000503 0.59 5.61 13.08 0.16
30.1489 Summer Ave 13.5 267.6 268.99 269 0.000498 0.88 15.29 19.2 0.17
30.1489 10-yr 392 267.6 273.68 273.78 0.00051 2.62 181.87 128.68 0.22
30.1489 100-yr 736 267.6 275.13 275.23 0.000413 2.87 608.61 481.35 0.21

29.9709 7Q10 3.3 267.1 267.92 267.93 0.000527 0.59 5.63 13.1 0.16
29.9709 Summer Ave 13.5 267.1 268.5 268.52 0.000527 0.87 15.5 19.8 0.17
29.9709 10-yr 392 267.1 273.19 273.29 0.000535 2.55 178.53 135.07 0.22
29.9709 100-yr 736 267.1 274.78 274.86 0.000367 2.62 655.72 464.06 0.19

29.7929 7Q10 3.3 266.6 267.43 267.44 0.000541 0.57 5.75 13.45 0.15
29.7929 Summer Ave 13.5 266.6 268 268.01 0.000553 0.86 15.76 20.46 0.17
29.7929 10-yr 392 266.6 272.7 272.79 0.000515 2.43 184.99 128.58 0.21
29.7929 100-yr 736 266.6 274.47 274.54 0.000314 2.4 682.12 427.2 0.17

29.6149 7Q10 3.3 266.1 266.88 266.88 0.000643 0.61 5.41 13.14 0.17
29.6149 Summer Ave 13.5 266.1 267.45 267.46 0.000626 0.89 15.16 20.43 0.18
29.6149 10-yr 392 266.1 272.21 272.3 0.000534 2.4 188.58 145.19 0.21
29.6149 100-yr 736 266.1 274.22 274.27 0.000249 2.16 765.78 428.84 0.16

29.5785 7Q10 3.3 266.01 266.75 266.38 266.75 0.000722 0.64 5.2 12.97 0.18
29.5785 Summer Ave 13.5 266.01 267.32 266.65 267.34 0.000646 0.89 15.13 20.8 0.18
29.5785 10-yr 392 266.01 272.12 268.74 272.21 0.000382 2.46 159.1 295.08 0.19
29.5785 100-yr 736 266.01 274.22 269.69 274.23 0.000071 1.35 1422.71 451.75 0.09

29.5765 Bridge

29.5745 7Q10 3.3 266.01 266.73 266.38 266.74 0.000811 0.66 4.98 12.72 0.19
29.5745 Summer Ave 13.5 266.01 267.31 266.65 267.32 0.000685 0.91 14.82 20.67 0.19
29.5745 10-yr 392 266.01 272.11 268.74 272.2 0.000385 2.47 158.82 294.44 0.2
29.5745 100-yr 736 266.01 274 269.69 274.17 0.000463 3.36 219.27 435.31 0.23

29.5342 7Q10 3.3 265.75 266.62 266.12 266.62 0.000392 0.49 6.77 15.22 0.13
29.5342 Summer Ave 13.5 265.75 267.19 266.43 267.2 0.000456 0.73 18.41 25.11 0.15
29.5342 10-yr 392 265.75 272.07 268.38 272.12 0.000237 1.83 240.82 267.89 0.15
29.5342 100-yr 736 265.75 273.97 269.26 274.05 0.00026 2.39 355.06 423.63 0.16

29.53 Bridge

29.5257 7Q10 3.3 265.75 266.59 266.12 266.6 0.000454 0.51 6.42 14.9 0.14
29.5257 Summer Ave 13.5 265.75 267.17 266.43 267.18 0.000478 0.76 17.77 23.79 0.15
29.5257 10-yr 392 265.75 272.04 268.38 272.09 0.000241 1.84 239.38 265.92 0.15
29.5257 100-yr 736 265.75 273.94 269.26 274.03 0.000264 2.4 353.34 421.3 0.16

29.4369 7Q10 3.3 265.6 266.35 266.36 0.000588 0.57 5.8 14.05 0.16
29.4369 Summer Ave 13.5 265.6 266.92 266.93 0.000579 0.83 16.23 21.91 0.17
29.4369 10-yr 392 265.6 271.88 271.95 0.000379 2.11 198.57 82.24 0.18
29.4369 100-yr 736 265.6 273.81 273.89 0.000309 2.39 505.49 267.55 0.17

29.2589 7Q10 3.3 265 265.79 265.8 0.000612 0.56 5.86 14.2 0.15
29.2589 Summer Ave 13.5 265 266.36 266.37 0.000626 0.84 16.13 21.93 0.17
29.2589 10-yr 392 265 271.49 271.56 0.000444 2.14 186.16 63.96 0.18
29.2589 100-yr 736 265 273.54 273.6 0.000293 2.25 581.57 325.23 0.16

29.0809 7Q10 3.3 264.5 265.21 265.22 0.000623 0.56 5.89 14.59 0.16
29.0809 Summer Ave 13.5 264.5 265.77 265.78 0.000641 0.84 16.1 22.25 0.17
29.0809 10-yr 392 264.5 271.11 271.17 0.000392 2.01 209.59 105.61 0.17
29.0809 100-yr 736 264.5 273.32 273.37 0.000208 1.95 849.3 693.83 0.14

28.9029 7Q10 3.3 263.9 264.62 264.63 0.000633 0.55 6 14.85 0.15
28.9029 Summer Ave 13.5 263.9 265.25 265.26 0.000477 0.74 18.23 23.26 0.15
28.9029 10-yr 392 263.9 270.75 270.81 0.000373 1.92 214.76 101.81 0.17
28.9029 100-yr 736 263.9 273.17 273.2 0.000146 1.63 1056.19 668.63 0.11

28.7249 7Q10 3.3 263.2 264.55 264.55 0.000031 0.19 17.42 22.2 0.04
28.7249 Summer Ave 13.5 263.2 265.08 265.08 0.000098 0.45 30.08 24.42 0.07
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Table F-4
HEC-RAS Output

Remove 6 Dams (after 20 years)
River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)
28.7249 10-yr 392 263.2 270.46 270.5 0.000282 1.71 279.93 156.61 0.14
28.7249 100-yr 736 263.2 273.08 273.1 0.000076 1.22 1493.35 704.26 0.08

28.5564 7Q10 3.3 262.56 264.54 262.89 264.54 0.000004 0.1 34.43 28.03 0.01
28.5564 Summer Ave 13.5 262.56 265.04 263.13 265.05 0.000023 0.29 46.51 31.4 0.04
28.5564 10-yr 392 262.56 270.16 265.13 270.25 0.000261 2.32 169.34 173.49 0.15
28.5564 100-yr 736 262.56 272.78 266.19 272.93 0.000322 3.17 232.01 676.94 0.18

28.5517 Bridge

28.5469 7Q10 3.3 262.56 264.54 262.89 264.54 0.000004 0.1 34.42 28.03 0.01
28.5469 Summer Ave 13.5 262.56 265.04 263.13 265.04 0.000023 0.29 46.49 31.39 0.04
28.5469 10-yr 392 262.56 270.15 265.13 270.23 0.000263 2.32 169.01 172.88 0.15
28.5469 100-yr 736 262.56 272.76 266.19 272.92 0.000324 3.18 231.61 674.58 0.18

28.3689 7Q10 3.3 261.9 264.54 264.54 0.000001 0.07 46.86 23.37 0.01
28.3689 Summer Ave 13.5 261.9 265.03 265.03 0.000013 0.23 58.51 24.2 0.03
28.3689 10-yr 392 261.9 269.86 269.92 0.000396 1.88 208.67 47.53 0.16
28.3689 100-yr 736 261.9 272.58 272.62 0.000209 1.77 765.42 545.91 0.12

28.1909 7Q10 3.3 261.1 264.54 264.54 0.000001 0.05 63 28.61 0.01
28.1909 Summer Ave 13.5 261.1 265.02 265.02 0.000006 0.17 77.18 30.16 0.02
28.1909 10-yr 392 261.1 269.65 269.68 0.000169 1.37 302.43 105.64 0.11
28.1909 100-yr 736 261.1 272.5 272.52 0.000057 1.08 1436.86 552.88 0.07

28.019 7Q10 3.3 258.7 264.54 258.99 264.54 0 0.02 198.29 40.77 0
28.019 Summer Ave 13.5 258.7 265.02 259.21 265.02 0 0.06 216.61 41.06 0
28.019 10-yr 392 258.7 269.6 260.81 269.62 0.000033 1 390.75 370.02 0.06
28.019 100-yr 736 258.7 272.48 261.58 272.49 0.000018 0.89 1844.31 392.79 0.04

28.016 Culvert

28.013 7Q10 3.3 258.7 260.98 258.99 260.98 0.000001 0.05 63.05 38.56 0.01
28.013 Summer Ave 13.5 258.7 261.58 259.21 261.58 0.000006 0.16 85.83 38.94 0.02
28.013 10-yr 392 258.7 267.53 260.81 267.56 0.00007 1.26 312.06 80 0.08
28.013 100-yr 736 258.7 270.5 261.58 270.55 0.000088 1.73 424.99 377.9 0.09

27.8613 7Q10 3.3 260.5 260.85 260.85 260.93 0.042181 2.29 1.44 8.74 0.99
27.8613 Summer Ave 13.5 260.5 261.53 261.55 0.001998 1.15 11.73 20.15 0.27
27.8613 10-yr 392 260.5 267.4 267.45 0.000291 1.63 253.64 107.36 0.14
27.8613 100-yr 736 260.5 270.43 270.45 0.0001 1.36 964.47 332.04 0.09

27.7096 7Q10 3.3 259.2 260.77 260.77 0.000014 0.14 23.54 22.1 0.02
27.7096 Summer Ave 13.5 259.2 261.42 261.42 0.00005 0.35 38.1 22.85 0.05
27.7096 10-yr 392 259.2 267.16 267.2 0.000314 1.74 225.51 46.72 0.14
27.7096 100-yr 736 259.2 270.32 270.36 0.000144 1.62 707.76 236.57 0.1

27.5579 7Q10 3.3 258.7 260.77 260.77 0.000005 0.1 31.55 21.33 0.02
27.5579 Summer Ave 13.5 258.7 261.39 261.39 0.000028 0.3 45.21 22.39 0.04
27.5579 10-yr 392 258.7 266.93 266.97 0.000263 1.71 246.21 106.58 0.13
27.5579 100-yr 736 258.7 270.23 270.25 0.000113 1.53 776.34 211.31 0.09

27.4062 7Q10 3.3 258 260.76 260.76 0.000002 0.08 39.84 21.94 0.01
27.4062 Summer Ave 13.5 258 261.38 261.38 0.000018 0.25 54.49 25.75 0.03
27.4062 10-yr 392 258 266.82 266.84 0.000108 1.24 467.82 136.65 0.09
27.4062 100-yr 736 258 270.17 270.19 0.000059 1.21 1028.27 197.51 0.07

27.2546 7Q10 3.3 257.56 260.76 257.84 260.76 0.000001 0.08 39.51 16.74 0.01
27.2546 Summer Ave 13.5 257.56 261.36 258.11 261.36 0.000011 0.28 47.9 18.87 0.03
27.2546 10-yr 392 257.56 266.4 260.84 266.57 0.000465 3.31 118.42 88.1 0.2
27.2546 100-yr 736 257.56 269.57 262.36 269.88 0.000568 4.52 162.76 149.26 0.23

27.2452 Culvert

27.2357 7Q10 3.3 256.11 258.02 256.38 258.02 0.00001 0.15 21.45 15.24 0.02
27.2357 Summer Ave 13.5 256.11 258.77 256.65 258.77 0.000043 0.42 31.97 16.09 0.05
27.2357 10-yr 392 256.11 264.36 259.39 264.56 0.00059 3.55 110.27 58.25 0.22
27.2357 100-yr 736 256.11 268.38 260.9 268.68 0.000526 4.42 166.52 122.08 0.23

27.0934 7Q10 3.3 257.4 257.98 257.99 0.001116 0.66 5.03 13.02 0.19
27.0934 Summer Ave 13.5 257.4 258.68 258.69 0.000561 0.8 16.92 19.26 0.15
27.0934 10-yr 392 257.4 264.11 264.15 0.00026 1.68 302.87 87.28 0.13

Table F-4
4



Table F-4
HEC-RAS Output

Remove 6 Dams (after 20 years)
River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)
27.0934 100-yr 736 257.4 268.31 268.33 0.000085 1.44 775.77 149.03 0.08

26.9512 7Q10 3.3 256.95 257.8 257.8 0.000106 0.27 12.28 20.7 0.06
26.9512 Summer Ave 13.5 256.95 258.49 258.5 0.000141 0.46 29.11 26.61 0.08
26.9512 10-yr 392 256.95 263.9 263.94 0.000284 1.74 224.69 44.28 0.14
26.9512 100-yr 736 256.95 268.23 268.26 0.000099 1.52 699.82 205.97 0.09

26.809 7Q10 7.9 256.75 257.03 257 257.11 0.025058 2.3 3.44 13.9 0.82
26.809 Summer Ave 31.8 256.75 257.33 257.33 257.59 0.030082 4.11 7.73 14.83 1
26.809 10-yr 820 256.75 260.93 260.93 262.51 0.018251 10.09 81.26 26.04 1.01
26.809 100-yr 1732 256.75 267.85 268.01 0.000724 3.53 748.21 212.53 0.23

26.7901 7Q10 7.9 253.44 253.53 253.53 253.57 0.052906 1.69 4.67 53.01 1
26.7901 Summer Ave 31.8 253.44 253.66 253.66 253.78 0.038419 2.68 11.86 53.02 1
26.7901 10-yr 820 253.44 259.42 259.52 0.000447 2.59 318.1 53.44 0.19
26.7901 100-yr 1732 253.44 267.87 267.95 0.000105 2.26 790.67 96.25 0.1

26.773 7Q10 7.9 250.37 250.96 250.58 250.97 0.001449 0.99 7.98 19.38 0.23
26.773 Summer Ave 31.8 250.37 251.57 250.93 251.63 0.002165 1.95 16.31 25.41 0.31
26.773 10-yr 820 250.37 258.31 255.2 259.2 0.002638 7.59 108.04 91.82 0.47
26.773 100-yr 1732 250.37 267.88 258.34 267.92 0.000087 2.34 1755.76 208.83 0.1

26.7669 Bridge

26.7608 7Q10 7.9 250.37 250.58 250.58 250.7 0.041301 2.71 2.92 15.71 1.03
26.7608 Summer Ave 31.8 250.37 250.93 250.93 251.2 0.028084 4.21 7.56 19.07 0.99
26.7608 10-yr 820 250.37 255.2 255.2 257.62 0.013781 12.47 65.79 61.23 1
26.7608 100-yr 1732 250.37 258.34 258.34 262.3 0.011634 15.98 108.41 92.09 1

26.7419 7Q10 7.9 248.38 248.75 248.64 248.78 0.005414 1.28 6.15 23.05 0.44
26.7419 Summer Ave 31.8 248.38 249.2 249.26 0.003374 1.92 16.6 23.18 0.4
26.7419 10-yr 820 248.38 253.98 254.57 0.003528 6.23 144.96 75.31 0.48
26.7419 100-yr 1732 248.38 257.2 257.73 0.002288 6.48 402.68 84.56 0.39

26.6661 7Q10 7.9 246.99 247.79 247.8 0.001368 0.85 9.25 23.03 0.24
26.6661 Summer Ave 31.8 246.99 248.25 248.29 0.001804 1.55 20.48 25.36 0.3
26.6661 10-yr 820 246.99 252.7 253.24 0.003093 5.91 138.75 27.32 0.46
26.6661 100-yr 1732 246.99 255.62 256.56 0.003536 7.81 240.31 65.59 0.49

26.5903 7Q10 7.9 245.61 246.17 246.17 246.31 0.02841 3.04 2.6 9.34 1.01
26.5903 Summer Ave 31.8 245.61 246.76 246.89 0.00943 2.84 11.18 19.36 0.66
26.5903 10-yr 820 245.61 251.49 252.01 0.003001 5.81 141.09 29.47 0.47
26.5903 100-yr 1732 245.61 254.2 255.14 0.003545 7.78 222.72 30.68 0.51

26.5146 7Q10 8.4 244.25 246.08 246.08 0.000056 0.3 27.61 29.04 0.06
26.5146 Summer Ave 34 244.25 246.58 246.59 0.000235 0.81 42.09 29.35 0.12
26.5146 10-yr 860 244.25 250.5 250.94 0.002314 5.31 161.96 31.73 0.41
26.5146 100-yr 1850 244.25 252.73 253.7 0.003648 7.9 234.16 33.09 0.52

26.4957 7Q10 8.4 245.03 246.05 245.59 246.06 0.001627 0.84 10.01 29.07 0.25
26.4957 Summer Ave 34 245.03 246.5 246.05 246.53 0.001737 1.47 23.2 30.3 0.3
26.4957 10-yr 860 245.03 250.16 248.63 250.65 0.003319 5.63 152.67 40.49 0.51
26.4957 100-yr 1850 245.03 252.45 250.43 253.27 0.003405 7.28 254.28 105.49 0.55

26.4923 Bridge

26.4889 7Q10 8.4 245.03 246.05 245.59 246.06 0.00163 0.84 10.01 29.07 0.25
26.4889 Summer Ave 34 245.03 246.49 246.05 246.53 0.001765 1.47 23.08 30.29 0.3
26.4889 10-yr 860 245.03 250 248.63 250.54 0.00375 5.87 146.45 40.06 0.54
26.4889 100-yr 1850 245.03 252.18 250.43 253.09 0.004001 7.66 241.61 103.29 0.59

26.4699 7Q10 8.4 245.04 245.5 245.5 245.61 0.03007 2.74 3.07 13.47 1.01
26.4699 Summer Ave 34 245.04 245.84 245.84 246.04 0.025072 3.63 9.36 23.54 1.01
26.4699 10-yr 860 245.04 248.89 249.86 0.008835 7.88 109.07 37.07 0.81
26.4699 100-yr 1850 245.04 251.13 250.28 252.45 0.006812 9.24 216.3 95.08 0.75

26.2805 7Q10 8.4 240.7 244.11 244.11 0.000001 0.09 98.62 31.21 0.01
26.2805 Summer Ave 34 240.7 244.56 244.57 0.000014 0.3 112.89 31.66 0.03
26.2805 10-yr 860 240.7 248.52 248.58 0.000363 2.46 610.15 183.78 0.16
26.2805 100-yr 1850 240.7 250.95 251.04 0.000405 3.13 1117.11 233.73 0.18

26.173 7Q10 8.4 243.64 244.1 244.11 0.000537 0.44 19.21 53.01 0.13
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Table F-4
HEC-RAS Output

Remove 6 Dams (after 20 years)
River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)
26.173 Summer Ave 34 243.64 244.53 244.54 0.000677 0.8 42.29 55.52 0.16
26.173 10-yr 860 243.64 248.08 248.23 0.001205 3.21 297.33 105.11 0.28
26.173 100-yr 1850 243.64 250.45 250.67 0.001048 3.97 568.58 120.3 0.28

26.0656 7Q10 8.4 243.4 243.85 243.85 0.000395 0.34 24.66 78.59 0.11
26.0656 Summer Ave 34 243.4 244.15 244.16 0.00067 0.69 49.04 79.72 0.16
26.0656 10-yr 860 243.4 247.55 247.65 0.000834 2.52 340.97 92.18 0.23
26.0656 100-yr 1850 243.4 250.02 250.17 0.000694 3.17 632.77 145.58 0.23

25.9292 7Q10 8.4 242.92 243.82 243.82 0.000015 0.11 73.11 102.37 0.02
25.9292 Summer Ave 34 242.92 243.98 243.98 0.000129 0.38 89.78 104.9 0.07
25.9292 10-yr 860 242.92 247.16 247.2 0.000449 1.71 502.88 154.91 0.17
25.9292 100-yr 1850 242.92 249.76 249.82 0.000312 1.94 955 184.8 0.15

25.9103 7Q10 8.4 243.67 243.81 243.71 243.81 0.000844 0.28 29.56 218.76 0.14
25.9103 Summer Ave 34 243.67 243.94 243.77 243.95 0.001417 0.58 58.57 219.01 0.2
25.9103 10-yr 860 243.67 247.14 244.46 247.16 0.000178 1.12 765.41 225.03 0.11
25.9103 100-yr 1850 243.67 249.76 244.98 249.79 0.000126 1.37 1352.78 229.95 0.1

25.9084 Bridge

25.9065 7Q10 8.4 243.67 243.71 243.71 243.73 0.079432 1.11 7.56 218.58 1.05
25.9065 Summer Ave 34 243.67 243.77 243.77 243.81 0.045778 1.65 20.64 218.69 0.95
25.9065 10-yr 860 243.67 247.13 244.46 247.15 0.000181 1.13 761.32 225 0.11
25.9065 100-yr 1850 243.67 249.74 244.98 249.77 0.000128 1.37 1347.39 229.91 0.1

25.8826 7Q10 8.4 242.9 243.26 243.26 0.00022 0.22 37.91 148.3 0.08
25.8826 Summer Ave 34 242.9 243.55 243.55 0.000291 0.42 81.77 153.62 0.1
25.8826 10-yr 860 242.9 247.1 247.12 0.000162 1.19 837.22 223.92 0.1
25.8826 100-yr 1850 242.9 249.72 249.75 0.000139 1.51 1439.92 237.51 0.1

25.8637 7Q10 8.4 242.96 243.24 243.02 243.24 0.000229 0.24 35.68 135.21 0.08
25.8637 Summer Ave 34 242.96 243.52 243.1 243.52 0.000352 0.47 72.58 138.73 0.11
25.8637 10-yr 860 242.96 247.06 244.06 247.1 0.000283 1.6 538.29 183.14 0.14
25.8637 100-yr 1850 242.96 249.65 244.8 249.72 0.000255 2.1 879.63 232.31 0.14

25.8619 Bridge

25.8601 7Q10 8.4 242.96 243.02 243.02 243.04 0.062348 1.27 6.64 132.44 0.99
25.8601 Summer Ave 34 242.96 243.1 243.1 243.16 0.044957 2.01 16.94 133.42 0.99
25.8601 10-yr 860 242.96 244.06 244.06 244.62 0.022843 5.97 144.18 145.55 1
25.8601 100-yr 1850 242.96 244.8 244.8 245.71 0.01914 7.68 240.74 154.76 1

25.8525 7Q10 8.4 240.01 240.08 240.08 240.12 0.060606 1.59 5.49 75.47 1.04
25.8525 Summer Ave 34 240.01 240.2 240.2 240.29 0.041951 2.49 14.25 76.2 1.01
25.8525 10-yr 860 240.01 241.62 241.62 242.41 0.021576 7.28 128.76 85.25 1.01
25.8525 100-yr 1850 240.01 242.84 242.67 243.96 0.015281 8.75 237.73 93.05 0.92

25.8408 7Q10 8.4 233.38 235.22 235.22 0.000004 0.1 81.32 51.15 0.01
25.8408 Summer Ave 34 233.38 235.62 235.63 0.000032 0.34 102.15 51.72 0.04
25.8408 10-yr 860 233.38 239.95 240.06 0.000444 2.68 338.82 57.74 0.19
25.8408 100-yr 1850 233.38 243.2 243.42 0.000507 3.78 535.1 66.78 0.21

25.8237 7Q10 8.4 234.88 235.2 235.02 235.21 0.002503 0.85 9.89 31.81 0.27
25.8237 Summer Ave 34 234.88 235.57 235.22 235.61 0.003174 1.58 21.54 32.24 0.34
25.8237 10-yr 860 234.88 239.3 237.7 239.84 0.004546 5.88 146.35 34.59 0.5
25.8237 100-yr 1850 234.88 242.77 239.54 243.26 0.002203 5.99 457.52 119.38 0.38

25.8207 Bridge

25.8176 7Q10 8.4 234.88 235.2 235.02 235.21 0.002552 0.85 9.83 31.8 0.27
25.8176 Summer Ave 34 234.88 235.56 235.22 235.6 0.003298 1.6 21.29 32.23 0.35
25.8176 10-yr 860 234.88 239.12 237.7 239.7 0.005213 6.15 139.92 34.47 0.54
25.8176 100-yr 1850 234.88 241.29 239.54 242.27 0.005463 8.16 289.11 107.24 0.58

25.7987 7Q10 8.4 234.38 234.54 234.52 234.59 0.029817 1.81 4.65 31.04 0.82
25.7987 Summer Ave 34 234.38 234.77 234.72 234.9 0.021215 2.82 12.08 31.94 0.81
25.7987 10-yr 860 234.38 238.57 239.17 0.005394 6.22 138.34 34.5 0.55
25.7987 100-yr 1850 234.38 240.34 239.03 241.57 0.00727 9 245.37 103.79 0.66

25.6506 7Q10 8.4 229.37 229.96 229.97 0.002431 0.79 10.57 26.17 0.22
25.6506 Summer Ave 34 229.37 230.49 230.52 0.002511 1.38 24.64 26.58 0.25
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Table F-4
HEC-RAS Output

Remove 6 Dams (after 20 years)
River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)
25.6506 10-yr 860 229.37 236.02 236.28 0.002525 4.31 297.31 180.14 0.31
25.6506 100-yr 1850 229.37 238.08 238.34 0.002293 4.99 797.16 304.96 0.31

25.5369 7Q10 8.4 227.97 228.47 228.22 228.48 0.002551 0.79 10.59 27.3 0.22
25.5369 Summer Ave 34 227.97 229.01 229.03 0.002445 1.35 25.23 27.69 0.25
25.5369 10-yr 860 227.97 234.39 234.69 0.00278 4.47 249.23 146.8 0.32
25.5369 100-yr 1850 227.97 236.58 236.89 0.002536 5.26 704.61 267.66 0.32

25.4233 7Q10 8.4 226.6 227.03 226.77 227.04 0.002271 0.75 11.16 28.27 0.21
25.4233 Summer Ave 34 226.6 227.53 226.99 227.56 0.002481 1.33 25.51 28.64 0.25
25.4233 10-yr 860 226.6 232.21 229.66 232.62 0.004348 5.13 168.04 35.46 0.4
25.4233 100-yr 1850 226.6 234.29 231.64 234.86 0.00461 6.6 487.87 227.1 0.43

25.2591 7Q10 8.4 221.16 221.33 221.33 221.41 0.066742 2.3 3.66 22.3 1
25.2591 Summer Ave 34 221.16 221.58 221.58 221.78 0.051076 3.51 9.7 25.66 1
25.2591 10-yr 860 221.16 224.1 223.94 225.13 0.024051 8.17 105.32 42.62 0.92
25.2591 100-yr 1850 221.16 225.88 225.52 227.48 0.019809 10.13 182.69 44 0.88

25.095 7Q10 8.4 215.76 216.22 216.23 0.000647 0.44 18.94 41.94 0.12
25.095 Summer Ave 34 215.76 216.75 216.76 0.000814 0.81 41.85 44.17 0.15
25.095 10-yr 860 215.76 220.98 221.15 0.001725 3.28 262.04 56.89 0.27
25.095 100-yr 1850 215.76 223.02 223.28 0.001871 4.33 738 470.14 0.3

24.9309 7Q10 8.4 215.29 215.66 215.66 0.000629 0.38 22.19 61.13 0.11
24.9309 Summer Ave 34 215.29 216.15 216.15 0.000621 0.65 52.14 62.62 0.13
24.9309 10-yr 860 215.29 220.55 220.57 0.000314 1.52 1587.35 1300.29 0.12
24.9309 100-yr 1850 215.29 223.03 223.03 0.00007 0.94 5605.6 1682.2 0.06

24.7506 7Q10 8.4 214.62 215 215 0.000777 0.46 18.42 49.23 0.13
24.7506 Summer Ave 34 214.62 215.57 215.58 0.000593 0.72 47.12 51.39 0.13
24.7506 10-yr 860 214.62 220.26 220.28 0.000292 1.6 1568.19 1305.28 0.12
24.7506 100-yr 1850 214.62 222.96 222.97 0.000063 0.98 5292.33 1419.26 0.06

24.5703 7Q10 8.4 213.9 214.38 214.38 0.000544 0.47 17.88 38.69 0.12
24.5703 Summer Ave 34 213.9 215.09 215.1 0.00044 0.7 48.26 48.41 0.12
24.5703 10-yr 860 213.9 220.06 220.07 0.000169 1.39 1809.92 1040.86 0.1
24.5703 100-yr 1850 213.9 222.9 222.91 0.000056 1.04 4910.63 1135.86 0.06

24.39 7Q10 8.4 213.3 213.92 213.92 0.000434 0.5 16.7 30.55 0.12
24.39 Summer Ave 34 213.3 214.62 214.63 0.000564 0.78 43.56 50.15 0.15
24.39 10-yr 860 213.3 219.9 219.92 0.000159 1.51 1592.31 780.43 0.11
24.39 100-yr 1850 213.3 222.84 222.85 0.000066 1.26 4002.74 855.11 0.07

24.3466 7Q10 8.4 213.11 213.84 213.29 213.84 0.000291 0.46 18.31 29.49 0.1
24.3466 Summer Ave 34 213.11 214.49 213.54 214.5 0.000535 0.79 42.91 48.17 0.15
24.3466 10-yr 860 213.11 219.87 215.83 219.88 0.000096 1.22 1963.62 736.78 0.09
24.3466 100-yr 1850 213.11 222.83 217.08 222.84 0.000052 1.16 4232.36 796.77 0.07

24.3261 Bridge

24.3055 7Q10 8.4 212.97 213.78 213.78 0.000256 0.45 18.75 28.51 0.1
24.3055 Summer Ave 34 212.97 214.36 214.37 0.000613 0.82 41.84 52.27 0.16
24.3055 10-yr 860 212.97 219.28 219.35 0.000402 2.39 800.1 519.33 0.18
24.3055 100-yr 1850 212.97 222.78 222.8 0.000098 1.62 3184.68 729.78 0.09

24.2097 7Q10 8.4 211.94 213.76 213.76 0.000015 0.17 48.89 39.06 0.03
24.2097 Summer Ave 34 211.94 214.27 214.28 0.000082 0.49 69.81 42.57 0.07
24.2097 10-yr 860 211.94 219.18 219.21 0.000157 1.67 1166.72 365.48 0.12
24.2097 100-yr 1850 211.94 222.74 222.75 0.00008 1.61 3051.97 593.54 0.09

24.0294 7Q10 8.4 213.5 213.67 213.61 213.7 0.010911 1.35 6.22 36.63 0.58
24.0294 Summer Ave 34 213.5 213.93 213.8 214 0.00853 2.14 15.86 38.58 0.59
24.0294 10-yr 860 213.5 218.5 215.99 218.79 0.001556 4.32 215.35 97.81 0.35
24.0294 100-yr 1850 213.5 222.48 217.63 222.58 0.000389 3.22 1272.7 314.3 0.19

24.0293 Inl Struct

23.9226 7Q10 8.4 209.21 211.33 209.73 211.33 0.000005 0.12 69.39 46.47 0.02
23.9226 Summer Ave 34 209.21 211.91 209.96 211.91 0.000027 0.36 95.43 47.5 0.04
23.9226 10-yr 860 209.21 218.49 212.04 218.55 0.000141 1.97 548.98 101.27 0.12
23.9226 100-yr 1850 209.21 222.47 213.54 222.57 0.000147 2.62 1259.2 316.65 0.13
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Table F-4
HEC-RAS Output

Remove 6 Dams (after 20 years)
River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)
23.9206 Bridge

23.9185 7Q10 8.4 209.21 211.33 209.73 211.33 0.000005 0.12 69.39 46.47 0.02
23.9185 Summer Ave 34 209.21 211.9 209.96 211.91 0.000027 0.36 95.41 47.5 0.04
23.9185 10-yr 860 209.21 218.41 212.04 218.47 0.000146 2 541.1 100.38 0.12
23.9185 100-yr 1850 209.21 222.11 213.54 222.21 0.000166 2.72 1146.3 294.48 0.14

23.7761 7Q10 8.4 210.54 211.3 211.12 211.31 0.002734 0.98 8.6 29.11 0.32
23.7761 Summer Ave 34 210.54 211.8 211.83 0.001679 1.44 23.67 31 0.29
23.7761 10-yr 860 210.54 218.21 218.29 0.00041 2.33 369.16 78.32 0.19
23.7761 100-yr 1850 210.54 221.97 222.04 0.000249 2.21 1058.07 328.89 0.16

23.6337 7Q10 8.4 209.57 210.55 210.56 0.000509 0.59 14.3 29.61 0.15
23.6337 Summer Ave 34 209.57 211.24 211.25 0.000446 0.93 36.39 33.74 0.16
23.6337 10-yr 860 209.57 217.94 218.01 0.000339 2.15 400.23 83.65 0.17
23.6337 100-yr 1850 209.57 221.81 221.88 0.000192 2.18 1159.94 322.46 0.14

23.4913 7Q10 8.4 209.09 210.01 209.67 210.03 0.001033 0.85 9.84 22.95 0.21
23.4913 Summer Ave 34 209.09 210.79 209.97 210.82 0.000766 1.33 25.49 26.21 0.21
23.4913 10-yr 860 209.09 217.35 213.21 217.6 0.000688 4.04 212.75 169.75 0.27
23.4913 100-yr 1850 209.09 221.71 215.17 221.76 0.000114 1.94 1652.28 375.07 0.11

23.4571 Bridge

23.4243 7Q10 8.4 208.2 209.69 208.79 209.69 0.00011 0.37 22.75 30.47 0.07
23.4243 Summer Ave 34 208.2 210.63 209.1 210.64 0.000123 0.67 51 34.87 0.09
23.4243 10-yr 860 208.2 217.02 211.87 217.21 0.000434 3.55 242.52 83.56 0.22
23.4243 100-yr 1850 208.2 219.76 213.84 220 0.000467 4.47 953.61 287.12 0.24

23.3571 7Q10 8.4 208.5 209.61 209.06 209.62 0.000515 0.68 12.31 20.47 0.16
23.3571 Summer Ave 34 208.5 210.55 209.42 210.57 0.000369 0.95 35.71 27.77 0.15
23.3571 10-yr 860 208.5 216.96 212.41 217.02 0.000273 2.12 665.15 279.86 0.16
23.3571 100-yr 1850 208.5 219.74 214.15 219.81 0.000209 2.45 1531.14 347.08 0.15

23.347 Bridge

23.3364 7Q10 8.4 208.51 209.53 209.07 209.54 0.000848 0.81 10.36 19.38 0.2
23.3364 Summer Ave 34 208.51 210.51 209.44 210.52 0.000429 0.99 34.33 28.25 0.16
23.3364 10-yr 860 208.51 216.77 212.4 216.89 0.00038 2.73 352.1 80.36 0.19
23.3364 100-yr 1850 208.51 218.85 214.08 219.08 0.000571 4.06 751.62 271.67 0.25

23.2205 7Q10 8.4 207.64 209.15 209.16 0.000474 0.76 11.1 14.65 0.15
23.2205 Summer Ave 34 207.64 210.24 210.25 0.000437 1.04 32.65 25.13 0.16
23.2205 10-yr 860 207.64 216.52 216.64 0.00042 2.85 433.18 174.33 0.2
23.2205 100-yr 1850 207.64 218.5 218.71 0.000596 4.07 844.09 241.5 0.25

23.069 7Q10 8.4 207.24 208.76 208.77 0.000522 0.79 10.57 13.92 0.16
23.069 Summer Ave 34 207.24 209.89 209.9 0.000441 1.06 32.12 24.27 0.16
23.069 10-yr 860 207.24 216.19 216.31 0.000408 2.85 434.39 233.58 0.2
23.069 100-yr 1850 207.24 218.07 218.25 0.000535 3.88 960.4 305.53 0.24

22.8683 7Q10 8.4 206.6 208.34 208.35 0.000311 0.67 12.54 14.41 0.13
22.8683 Summer Ave 34 206.6 209.47 209.49 0.000354 1 34.1 23.75 0.15
22.8683 10-yr 860 206.6 215.73 215.85 0.000461 2.9 472.02 411.4 0.2
22.8683 100-yr 1850 206.6 217.64 217.75 0.000391 3.2 1654.84 760.72 0.2

22.6637 7Q10 8.4 206.4 207.88 207.89 0.000601 0.84 10.02 13.55 0.17
22.6637 Summer Ave 34 206.4 209.04 209.06 0.000446 1.06 31.98 24.21 0.16
22.6637 10-yr 860 206.4 215.33 215.42 0.000335 2.55 720.77 348.67 0.18
22.6637 100-yr 1850 206.4 217.21 217.32 0.000393 3.28 1487.84 425 0.2

22.4668 7Q10 8.4 205.37 207.43 207.44 0.00033 0.54 15.62 15.14 0.09
22.4668 Summer Ave 34 205.37 208.57 208.58 0.000476 0.89 42.22 33.59 0.12
22.4668 10-yr 860 205.37 214.77 214.81 0.001199 1.94 553.75 249.1 0.2
22.4668 100-yr 1850 205.37 216.68 216.73 0.00084 2.3 1505.94 673.74 0.19

22.2395 7Q10 8.4 205.43 206.95 206.95 0.000505 0.55 15.22 20.02 0.11
22.2395 Summer Ave 34 205.43 208 208.01 0.000466 0.79 42.89 30.72 0.12
22.2395 10-yr 860 205.43 213.87 213.93 0.000494 2.13 701.6 300.21 0.15
22.2395 100-yr 1850 205.43 215.83 215.9 0.000565 2.75 1464.11 448.64 0.17

22.1107 7Q10 8.4 204.99 206.72 206.73 0.000236 0.51 16.39 18.91 0.1
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Table F-4
HEC-RAS Output

Remove 6 Dams (after 20 years)
River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)
22.1107 Summer Ave 34 204.99 207.74 207.76 0.000312 0.84 40.65 27.68 0.12
22.1107 10-yr 860 204.99 213.52 213.61 0.000449 2.46 528.75 192.29 0.18
22.1107 100-yr 1850 204.99 215.32 215.48 0.000657 3.57 928.03 251.22 0.23

22.0918 7Q10 8.4 205.13 206.69 205.84 206.69 0.000508 0.7 12.02 15.45 0.14
22.0918 Summer Ave 34 205.13 207.7 206.37 207.71 0.000578 1.04 32.68 25.48 0.16
22.0918 10-yr 860 205.13 213.43 209.63 213.54 0.000601 2.76 311.78 64.5 0.21
22.0918 100-yr 1850 205.13 215.02 211.22 215.34 0.001171 4.58 404.18 68.72 0.31

22.0891 Bridge

22.0865 7Q10 8.4 205.13 206.67 205.84 206.68 0.00054 0.72 11.75 15.27 0.14
22.0865 Summer Ave 34 205.13 207.7 206.37 207.71 0.000578 1.04 32.68 25.48 0.16
22.0865 10-yr 860 205.13 213.43 209.63 213.54 0.000601 2.76 311.78 64.5 0.21
22.0865 100-yr 1850 205.13 215.02 211.22 215.34 0.001171 4.58 404.18 68.72 0.31

22.0675 7Q10 8.4 205 206.61 206.62 0.0006 0.62 13.48 16.73 0.12
22.0675 Summer Ave 34 205 207.63 207.65 0.000719 0.95 35.95 27.31 0.15
22.0675 10-yr 860 205 213.39 213.46 0.000674 2.24 510.57 236.46 0.18
22.0675 100-yr 1850 205 215.02 215.14 0.000866 3.06 1015.41 379.74 0.21

22.0296 7Q10 8.4 205.3 206.44 206.45 0.001263 0.72 11.62 20.4 0.17
22.0296 Summer Ave 34 205.3 207.51 207.52 0.000548 0.82 41.62 32.12 0.13
22.0296 10-yr 860 205.3 213.29 213.34 0.000469 2.1 800.18 295.56 0.15
22.0296 100-yr 1850 205.3 214.9 214.97 0.000674 2.9 1343.8 377.69 0.18

21.8383 7Q10 8.4 204.87 205.99 206 0.000226 0.42 19.97 21.53 0.08
21.8383 Summer Ave 34 204.87 207.12 207.13 0.000291 0.7 48.42 29.06 0.1
21.8383 10-yr 860 204.87 212.83 212.87 0.000454 1.97 951.64 658.13 0.15
21.8383 100-yr 1850 204.87 214.44 214.47 0.000364 2.09 2277.39 910.93 0.14

21.63 7Q10 8.4 204.47 205.65 205.65 0.000458 0.55 15.37 19.07 0.11
21.63 Summer Ave 34 204.47 206.7 206.71 0.000521 0.83 40.94 29.79 0.12
21.63 10-yr 860 204.47 212.19 212.25 0.000706 2.12 706.26 731.87 0.18
21.63 100-yr 1850 204.47 214.06 214.09 0.000336 1.84 2283.77 887.58 0.13

21.4785 7Q10 8.4 204.33 205.52 205.52 0.000088 0.29 29.02 26.97 0.05
21.4785 Summer Ave 34 204.33 206.46 206.47 0.000192 0.6 56.41 30.94 0.08
21.4785 10-yr 860 204.33 211.83 211.86 0.000345 1.87 1105.01 533.72 0.13
21.4785 100-yr 1850 204.33 213.82 213.85 0.000263 1.95 2289.1 609.31 0.12

21.2986 7Q10 8.4 204.99 205.13 205.13 205.2 0.071572 2.1 4 29.36 1
21.2986 Summer Ave 34 204.99 206.09 206.11 0.00106 0.93 36.6 38.68 0.17
21.2986 10-yr 860 204.99 211.43 211.48 0.000571 1.97 772.04 687.67 0.16
21.2986 100-yr 1850 204.99 213.64 213.66 0.000235 1.64 2509.27 829.74 0.11

21.1187 7Q10 8.4 201.9 204.45 204.45 0.000173 0.44 19.04 14.96 0.07
21.1187 Summer Ave 34 201.9 205.49 205.51 0.00042 0.88 42.64 38.14 0.11
21.1187 10-yr 860 201.9 210.95 210.98 0.000503 1.9 955.69 543.33 0.15
21.1187 100-yr 1850 201.9 213.42 213.44 0.000245 1.71 2329.96 561.86 0.11

20.9293 7Q10 8.4 203.34 204.13 204.14 0.000716 0.54 15.42 26.67 0.13
20.9293 Summer Ave 34 203.34 205.01 205.02 0.000573 0.86 39.64 28.8 0.13
20.9293 10-yr 860 203.34 210.46 210.5 0.000451 2.19 749.41 198.24 0.15
20.9293 100-yr 1850 203.34 213.05 213.11 0.000456 2.73 1272.7 206.07 0.16

20.7586 7Q10 8.4 202.92 203.83 203.83 0.0002 0.46 18.25 26.48 0.1
20.7586 Summer Ave 34 202.92 204.7 204.71 0.000225 0.81 42.14 28.11 0.12
20.7586 10-yr 860 202.92 210.16 210.21 0.000251 2.3 676.08 182.88 0.16
20.7586 100-yr 1850 202.92 212.74 212.81 0.000252 2.85 1181.92 202.12 0.16

20.4783 7Q10 8.4 202.17 203.2 203.21 0.001331 0.99 8.52 16.63 0.24
20.4783 Summer Ave 34 202.17 204.18 204.2 0.000592 1.11 30.7 27.27 0.18
20.4783 10-yr 860 202.17 209.63 209.72 0.000446 2.45 374.34 105.16 0.2
20.4783 100-yr 1850 202.17 212.18 212.33 0.00042 3.2 692.9 144.17 0.21

20.4594 7Q10 8.4 201.5 203.14 202.18 203.15 0.000309 0.57 14.82 18.04 0.11
20.4594 Summer Ave 34 201.5 204.14 202.69 204.15 0.000407 0.89 38.14 28.93 0.14
20.4594 10-yr 860 201.5 209.57 205.83 209.66 0.000666 2.4 357.66 88.59 0.21
20.4594 100-yr 1850 201.5 212.13 207.39 212.28 0.000656 3.02 611.87 105.54 0.22

20.4539 Bridge
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Table F-4
HEC-RAS Output

Remove 6 Dams (after 20 years)
River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)

20.4484 7Q10 8.4 201.5 203.12 202.18 203.13 0.000334 0.58 14.4 17.78 0.11
20.4484 Summer Ave 34 201.5 204.11 202.69 204.12 0.000433 0.91 37.27 28.6 0.14
20.4484 10-yr 860 201.5 209.57 205.83 209.66 0.000666 2.4 357.66 88.59 0.21
20.4484 100-yr 1850 201.5 212.13 207.39 212.28 0.000656 3.02 611.86 105.54 0.22

20.4294 7Q10 8.4 201.9 203.08 202.41 203.09 0.000396 0.57 14.65 21.25 0.12
20.4294 Summer Ave 34 201.9 204.07 202.79 204.08 0.000383 0.85 39.96 31.07 0.13
20.4294 10-yr 860 201.9 209.5 205.67 209.6 0.000539 2.54 338.51 73.93 0.2
20.4294 100-yr 1850 201.9 211.98 207.06 212.19 0.000728 3.65 506.78 85.85 0.24

20.424 Bridge

20.4185 7Q10 8.4 201.9 203.06 202.41 203.06 0.000448 0.6 14.05 20.99 0.13
20.4185 Summer Ave 34 201.9 204.04 202.79 204.05 0.000405 0.87 39.12 30.72 0.14
20.4185 10-yr 860 201.9 209.5 205.67 209.6 0.000539 2.54 338.51 73.93 0.2
20.4185 100-yr 1850 201.9 211.98 207.06 212.19 0.000728 3.65 506.77 85.85 0.24

20.3995 7Q10 8.4 201.88 203.01 203.02 0.000435 0.66 12.69 19.45 0.14
20.3995 Summer Ave 34 201.88 204 204.01 0.000356 0.95 35.73 27.12 0.15
20.3995 10-yr 860 201.88 209.45 209.55 0.000452 2.6 341.77 73.98 0.2
20.3995 100-yr 1850 201.88 211.92 212.12 0.000576 3.65 539.55 86.13 0.24

20.1874 7Q10 8.8 201.16 202.57 202.58 0.000356 0.67 13.06 16.65 0.13
20.1874 Summer Ave 35.6 201.16 203.55 203.57 0.000435 1.05 33.96 25.84 0.16
20.1874 10-yr 888 201.16 208.97 209.07 0.000412 2.89 625.61 225.21 0.2
20.1874 100-yr 1935 201.16 211.45 211.57 0.000396 3.54 1375.56 379.3 0.21

19.9791 7Q10 8.8 201.16 202.08 202.09 0.000579 0.75 11.68 18.27 0.17
19.9791 Summer Ave 35.6 201.16 203.08 203.1 0.000426 1.02 34.99 27.55 0.16
19.9791 10-yr 888 201.16 208.52 208.6 0.000429 2.73 653.57 277.13 0.2
19.9791 100-yr 1935 201.16 211.08 211.16 0.000324 3.04 1636.79 501.63 0.19

19.7821 7Q10 8.8 200.25 201.68 201.68 0.000282 0.6 14.58 18.44 0.12
19.7821 Summer Ave 35.6 200.25 202.71 202.73 0.000302 0.94 37.83 25.69 0.14
19.7821 10-yr 888 200.25 208.15 208.2 0.000328 2.29 776.64 255.28 0.17
19.7821 100-yr 1935 200.25 210.78 210.84 0.000289 2.68 1580.31 358.74 0.17

19.5889 7Q10 8.8 200.16 201.48 201.48 0.000142 0.48 18.39 19.5 0.09
19.5889 Summer Ave 35.6 200.16 202.44 202.45 0.000247 0.93 38.41 23.27 0.12
19.5889 10-yr 888 200.16 207.71 207.79 0.000496 2.8 633.81 232.72 0.21
19.5889 100-yr 1935 200.16 210.42 210.5 0.000382 3.14 1421.5 339.88 0.19

19.4147 7Q10 8.8 200.11 201.36 201.36 0.000127 0.4 22.18 28.71 0.08
19.4147 Summer Ave 35.6 200.11 202.26 202.26 0.000166 0.67 53.23 38.33 0.1
19.4147 10-yr 888 200.11 207.44 207.49 0.000227 2.14 807.28 224.37 0.15
19.4147 100-yr 1935 200.11 210.16 210.23 0.000234 2.74 1500.78 285.66 0.16

19.3957 7Q10 8.8 200.04 201.29 200.81 201.32 0.001755 1.29 6.81 12.81 0.29
19.3957 Summer Ave 35.6 200.04 202.16 201.37 202.21 0.001734 1.83 19.5 21.64 0.31
19.3957 10-yr 888 200.04 207.04 204.85 207.36 0.001546 4.53 195.89 110.01 0.38
19.3957 100-yr 1935 200.04 209.33 206.48 210 0.001863 6.55 295.61 186.8 0.44

19.3903 Bridge

19.3849 7Q10 8.8 200.04 201.08 200.81 201.14 0.004679 1.87 4.71 10.67 0.46
19.3849 Summer Ave 35.6 200.04 202.01 201.37 202.08 0.002574 2.12 16.82 20.1 0.38
19.3849 10-yr 888 200.04 207.04 204.85 207.36 0.001547 4.53 195.89 110.01 0.38
19.3849 100-yr 1935 200.04 209.33 206.48 210 0.001863 6.55 295.59 186.79 0.44

19.366 7Q10 8.8 199.02 201.09 201.09 0.000073 0.37 24.1 23.32 0.06
19.366 Summer Ave 35.6 199.02 202 202 0.00017 0.71 49.92 33.56 0.1
19.366 10-yr 888 199.02 207.1 207.15 0.000396 1.77 500.35 162.2 0.18
19.366 100-yr 1935 199.02 209.58 209.63 0.000272 1.95 1061.29 327.76 0.16

19.1387 7Q10 8.8 199.94 200.95 200.95 0.000202 0.49 18 24.46 0.1
19.1387 Summer Ave 35.6 199.94 201.71 201.72 0.000352 0.9 39.46 32.31 0.14
19.1387 10-yr 888 199.94 206.46 206.57 0.000588 3.05 438.37 105.76 0.23
19.1387 100-yr 1935 199.94 208.93 209.13 0.000691 4.15 792.12 271.77 0.26

18.9721 7Q10 8.8 199.36 200.77 200.78 0.000192 0.47 18.9 26.73 0.1
18.9721 Summer Ave 35.6 199.36 201.33 201.34 0.000523 0.97 36.66 36.42 0.17
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Table F-4
HEC-RAS Output

Remove 6 Dams (after 20 years)
River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)
18.9721 10-yr 888 199.36 205.91 206.03 0.000645 3.1 480.55 193.89 0.24
18.9721 100-yr 1935 199.36 208.44 208.57 0.000547 3.59 1123.39 314.46 0.23

18.7486 7Q10 8.8 198.5 200.72 200.73 0.000018 0.2 45.08 40.53 0.03
18.7486 Summer Ave 35.6 198.5 201.03 201.04 0.000152 0.61 58.42 46.13 0.1
18.7486 10-yr 888 198.5 205.28 205.35 0.000493 2.12 418.94 123.54 0.2
18.7486 100-yr 1935 198.5 207.91 208 0.000408 2.4 807.07 171.47 0.19

18.5819 7Q10 8.8 198.81 200.71 200.71 0.000016 0.15 60.27 60.69 0.03
18.5819 Summer Ave 35.6 198.81 200.9 200.9 0.000154 0.49 72.13 64.66 0.08
18.5819 10-yr 888 198.81 204.89 204.95 0.00042 1.87 474.18 120.85 0.17
18.5819 100-yr 1935 198.81 207.57 207.66 0.000375 2.38 816.63 143.87 0.17

18.563 7Q10 8.8 200.56 200.7 200.61 200.7 0.002691 0.52 16.96 122.58 0.24
18.563 Summer Ave 35.6 200.56 200.84 200.7 200.85 0.004466 1.06 33.71 123.65 0.35
18.563 10-yr 888 200.56 204.86 201.75 204.91 0.000299 1.7 522.89 186.99 0.14
18.563 100-yr 1935 200.56 207.54 202.55 207.62 0.000283 2.28 848.49 193.86 0.15

18.5622 Bridge

18.5615 7Q10 8.8 200.56 200.61 200.61 200.64 0.0635 1.34 6.57 121.92 1.01
18.5615 Summer Ave 35.6 200.56 200.73 200.7 200.78 0.023099 1.73 20.59 122.81 0.74
18.5615 10-yr 888 200.56 204.86 201.75 204.9 0.0003 1.7 522.22 186.86 0.14
18.5615 100-yr 1935 200.56 207.53 202.55 207.61 0.000285 2.29 846.97 193.85 0.15

18.5425 7Q10 8.8 199.73 200.12 199.82 200.12 0.000669 0.36 24.53 76.83 0.11
18.5425 Summer Ave 35.6 199.73 200.59 200.6 0.000522 0.52 68.45 101.93 0.11
18.5425 10-yr 888 199.73 204.82 204.86 0.000424 1.63 543.46 122.62 0.14
18.5425 100-yr 1935 199.73 207.5 207.57 0.000426 2.18 915.92 160.41 0.15

18.3418 7Q10 9.1 198.03 198.97 198.98 0.001952 0.79 11.5 24.48 0.2
18.3418 Summer Ave 36.7 198.03 199.65 199.67 0.001705 1.07 34.41 42.36 0.21
18.3418 10-yr 927 198.03 204.17 204.22 0.00091 1.89 490.79 159.97 0.19
18.3418 100-yr 1998 198.03 207 207.05 0.000551 1.91 1048.15 234.2 0.16

18.2016 7Q10 9.1 197.56 198.22 198.22 0.000617 0.48 19.05 36.54 0.12
18.2016 Summer Ave 36.7 197.56 198.87 198.88 0.000727 0.76 48.1 51.58 0.14
18.2016 10-yr 927 197.56 203.61 203.65 0.000646 1.69 548.85 163.48 0.16
18.2016 100-yr 1998 197.56 206.65 206.68 0.000435 1.43 1400.39 400.01 0.13

18.0615 7Q10 9.1 196.38 196.59 196.59 196.69 0.065401 2.62 3.48 17.1 1.02
18.0615 Summer Ave 36.7 196.38 196.91 196.91 197.16 0.047491 4.05 9.07 18.02 1.01
18.0615 10-yr 927 196.38 201.2 202.23 0.015816 8.15 113.67 32.37 0.77
18.0615 100-yr 1998 196.38 205.25 205.83 0.005984 6.1 328.5 75.87 0.5

18.0482 7Q10 9.1 194.76 196.05 196.05 0.00001 0.11 81.05 63.02 0.02
18.0482 Summer Ave 36.7 194.76 196.6 196.6 0.000051 0.32 115.74 63.03 0.04
18.0482 10-yr 927 194.76 201.59 201.67 0.000405 2.15 430.91 63.11 0.15
18.0482 100-yr 1998 194.76 205.4 205.54 0.00043 2.98 672.76 66.16 0.16

18.0416 7Q10 9.1 195.7 196.04 195.82 196.04 0.000691 0.45 20.56 67.6 0.14
18.0416 Summer Ave 36.7 195.7 196.59 195.95 196.59 0.000376 0.65 57.19 68.53 0.12
18.0416 10-yr 927 195.7 201.56 197.56 201.65 0.000397 2.4 391.33 75.6 0.17
18.0416 100-yr 1998 195.7 205.37 198.77 205.52 0.000344 3.12 647.44 86.01 0.18

18.0371 Bridge

18.0327 7Q10 9.1 195.7 195.85 195.82 195.87 0.017553 1.18 7.74 66.47 0.61
18.0327 Summer Ave 36.7 195.7 196.54 195.95 196.55 0.000448 0.68 54.28 68.46 0.13
18.0327 10-yr 927 195.7 201.56 197.56 201.65 0.000397 2.4 391.33 75.6 0.17
18.0327 100-yr 1998 195.7 205.37 198.77 205.52 0.000344 3.12 647.44 86.01 0.18

18.0137 7Q10 9.1 194.1 195.78 195.78 0.000248 0.39 23.27 30.99 0.08
18.0137 Summer Ave 36.7 194.1 196.5 196.51 0.000404 0.69 57.39 56.82 0.11
18.0137 10-yr 927 194.1 201.52 201.59 0.000589 2.27 557.79 125.69 0.17
18.0137 100-yr 1998 194.1 205.37 205.45 0.000399 2.63 1066.97 139.18 0.15

17.8168 7Q10 9.6 194.4 195.68 195.68 0.00005 0.2 48.44 52.78 0.04
17.8168 Summer Ave 39 194.4 196.24 196.24 0.000176 0.49 80.62 63.08 0.07
17.8168 10-yr 974 194.4 200.95 201.01 0.00052 2.1 566.95 130 0.16
17.8168 100-yr 2120 194.4 204.99 205.07 0.000338 2.44 1091.92 130.02 0.14
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Table F-4
HEC-RAS Output

Remove 6 Dams (after 20 years)
River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)
17.7978 7Q10 9.6 194.96 195.67 195.24 195.67 0.00067 0.58 16.64 35.7 0.15
17.7978 Summer Ave 39 194.96 196.19 195.53 196.2 0.00097 1.05 37.06 42.54 0.2
17.7978 10-yr 974 194.96 200.79 197.82 200.92 0.000851 2.91 334.18 120.93 0.24
17.7978 100-yr 2120 194.96 204.92 199.16 205.03 0.000318 2.76 1025.11 174.47 0.17

17.7948 Bridge

17.7918 7Q10 9.6 194.96 195.24 195.24 195.34 0.040147 2.52 3.8 19.21 1
17.7918 Summer Ave 39 194.96 195.56 195.53 195.7 0.024264 3.01 12.94 34.32 0.87
17.7918 10-yr 974 194.96 200.62 197.82 200.76 0.000969 3.03 321.38 111.52 0.26
17.7918 100-yr 2120 194.96 203.5 199.16 203.67 0.000639 3.47 784.3 164.46 0.23

17.7728 7Q10 9.6 193.97 194.74 194.74 0.000758 0.54 17.93 33.8 0.13
17.7728 Summer Ave 39 193.97 195.28 195.3 0.001286 1.03 37.99 40.01 0.19
17.7728 10-yr 974 193.97 200.56 200.65 0.000777 2.42 478.77 146.86 0.19
17.7728 100-yr 2120 193.97 203.46 203.58 0.000649 3 939.1 170.67 0.19

17.7444 7Q10 9.6 193.97 194.27 194.27 194.35 0.092535 2.38 4.03 22.61 1
17.7444 Summer Ave 39 193.97 194.66 194.77 0.029621 2.56 15.26 32.81 0.66
17.7444 10-yr 974 193.97 200.41 200.5 0.001257 2.52 449.74 147.49 0.2
17.7444 100-yr 2120 193.97 203.34 203.46 0.000971 3.03 918.22 171.86 0.19

17.7255 7Q10 9.6 193.18 193.96 193.33 193.96 0.000323 0.33 28.69 43.98 0.07
17.7255 Summer Ave 39 193.18 194.47 193.54 194.48 0.000805 0.73 53.08 49.4 0.12
17.7255 10-yr 974 193.18 200.31 195.7 200.39 0.000937 2.3 423.64 77.67 0.17
17.7255 100-yr 2120 193.18 203.19 197.19 203.34 0.001227 3.18 667.66 91.65 0.21

17.7243 Bridge

17.7232 7Q10 9.6 193.18 193.96 193.96 0.000325 0.34 28.65 43.97 0.07
17.7232 Summer Ave 39 193.18 194.47 194.48 0.000815 0.74 52.87 49.38 0.13
17.7232 10-yr 974 193.18 200.28 200.36 0.000951 2.31 421.38 77.53 0.17
17.7232 100-yr 2120 193.18 203.14 203.29 0.001252 3.2 662.87 91.39 0.21

17.7043 7Q10 9.6 192.78 193.94 193.95 0.000094 0.22 43.74 49.82 0.04
17.7043 Summer Ave 39 192.78 194.42 194.42 0.000387 0.57 68.06 53.06 0.09
17.7043 10-yr 974 192.78 200.23 200.28 0.000498 1.9 642.14 150.79 0.13
17.7043 100-yr 2120 192.78 203.09 203.18 0.000567 2.59 1131.24 189.43 0.15

17.6588 7Q10 9.6 192.44 193.94 193.94 0.000018 0.17 56.5 50.97 0.03
17.6588 Summer Ave 39 192.44 194.37 194.38 0.000105 0.49 79.51 54 0.07
17.6588 10-yr 974 192.44 200.16 200.2 0.000202 1.8 848.65 306.05 0.13
17.6588 100-yr 2120 192.44 203.04 203.1 0.000182 2.2 1862.84 363.25 0.13

17.6399 7Q10 9.6 193.28 193.92 193.65 193.93 0.001404 0.74 12.99 33.44 0.21
17.6399 Summer Ave 39 193.28 194.29 193.88 194.33 0.00253 1.5 26.05 36.07 0.31
17.6399 10-yr 974 193.28 200.01 196.33 200.13 0.000844 2.76 353.49 101.53 0.24
17.6399 100-yr 2120 193.28 202.86 197.95 203.03 0.000622 3.35 833.84 225.25 0.22

17.636 Bridge

17.6321 7Q10 9.6 193.29 193.66 193.66 193.73 0.042752 2.1 4.56 31.75 0.98
17.6321 Summer Ave 39 193.29 194.05 193.88 194.13 0.008968 2.22 17.54 34.76 0.55
17.6321 10-yr 974 193.29 200.01 196.3 200.12 0.000708 2.62 372.15 112.72 0.22
17.6321 100-yr 2120 193.29 202.71 197.89 202.88 0.00061 3.35 795.03 190.21 0.22

17.6132 7Q10 10.8 192.24 193.11 193.11 0.000755 0.49 22.03 35.87 0.11
17.6132 Summer Ave 43.7 192.24 193.9 193.91 0.000818 0.82 53.27 42.38 0.13
17.6132 10-yr 1090 192.24 199.95 200.03 0.000784 2.3 618.48 197.04 0.16
17.6132 100-yr 2380 192.24 202.67 202.78 0.000777 2.92 1278.72 288.52 0.17

17.3366 7Q10 10.8 191.55 192.29 192.3 0.000426 0.36 30.22 51.43 0.08
17.3366 Summer Ave 43.7 191.55 193.21 193.21 0.000315 0.56 78.27 53.67 0.08
17.3366 10-yr 1090 191.55 199.34 199.37 0.000283 1.52 1330.1 390.86 0.1
17.3366 100-yr 2380 191.55 202.12 202.15 0.000256 1.79 2472.11 423.4 0.1

17.3177 7Q10 10.8 191.17 192.24 191.52 192.24 0.000604 0.55 19.67 30.07 0.12
17.3177 Summer Ave 43.7 191.17 193.16 191.92 193.17 0.000541 0.73 59.82 54.53 0.12
17.3177 10-yr 1090 191.17 199.22 194.4 199.31 0.000527 2.39 456.42 140.91 0.16
17.3177 100-yr 2380 191.17 201.83 195.86 202.05 0.000842 3.76 633.57 186.47 0.22

17.3148 Bridge
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Table F-4
HEC-RAS Output

Remove 6 Dams (after 20 years)
River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)

17.3119 7Q10 10.8 191.17 192.22 191.52 192.22 0.00066 0.57 19.03 29.6 0.12
17.3119 Summer Ave 43.7 191.17 193.14 191.92 193.15 0.000572 0.74 58.79 54.46 0.13
17.3119 10-yr 1090 191.17 199.22 194.4 199.31 0.000527 2.39 456.42 140.91 0.16
17.3119 100-yr 2380 191.17 201.83 195.86 202.05 0.000842 3.76 633.57 186.47 0.22

17.293 7Q10 11.4 191.15 192.17 192.17 0.000386 0.38 29.63 41.96 0.08
17.293 Summer Ave 46.1 191.15 193.1 193.11 0.00037 0.64 78.31 72.4 0.09
17.293 10-yr 1150 191.15 199.21 199.24 0.000335 1.67 1362.62 457.7 0.11
17.293 100-yr 2510 191.15 201.88 201.91 0.000291 1.9 2651.73 497.37 0.11

17.1226 7Q10 11.4 190.51 191.8 191.81 0.000435 0.53 21.66 27.48 0.1
17.1226 Summer Ave 46.1 190.51 192.65 192.67 0.000676 0.98 47.27 32.87 0.14
17.1226 10-yr 1150 190.51 198.65 198.77 0.000862 2.98 627.07 266.38 0.21
17.1226 100-yr 2510 190.51 201.43 201.53 0.000628 3.23 1688.9 482.41 0.19

16.9256 7Q10 11.4 190.35 191.33 191.34 0.000471 0.41 28 55.52 0.1
16.9256 Summer Ave 46.1 190.35 192.26 192.27 0.000242 0.56 82.64 61.77 0.08
16.9256 10-yr 1150 190.35 198.15 198.2 0.000356 2.05 777.31 189.45 0.14
16.9256 100-yr 2510 190.35 200.85 200.96 0.000482 2.96 1455.93 368.33 0.17

16.7173 7Q10 11.4 189.3 191.06 191.06 0.000154 0.43 26.73 20.32 0.07
16.7173 Summer Ave 46.1 189.3 191.85 191.87 0.000582 1.05 44 23.16 0.13
16.7173 10-yr 1150 189.3 197.47 197.55 0.001157 2.96 787.66 341.43 0.22
16.7173 100-yr 2510 189.3 200.34 200.38 0.000533 2.63 2038.95 481.89 0.16

16.5506 7Q10 11.4 188.5 191.03 191.03 0.000017 0.16 73.13 50.17 0.02
16.5506 Summer Ave 46.1 188.5 191.73 191.73 0.000068 0.39 145.86 124.86 0.05
16.5506 10-yr 1150 188.5 197.18 197.2 0.000189 1.45 1509.03 375.79 0.09
16.5506 100-yr 2510 188.5 200.09 200.11 0.00019 1.8 2905.96 582.19 0.1

16.5316 7Q10 11.4 187.8 191.03 188.12 191.03 0.000006 0.12 98.64 51.17 0.01
16.5316 Summer Ave 46.1 187.8 191.73 188.54 191.73 0.000043 0.33 137.65 60.12 0.04
16.5316 10-yr 1150 187.8 197.12 191.68 197.16 0.000378 1.58 727.92 166.04 0.13
16.5316 100-yr 2510 187.8 200.01 193.33 200.08 0.000351 2.11 1189.11 177.76 0.14

16.5303 Bridge

16.529 7Q10 11.4 187.8 191.02 188.12 191.03 0.000006 0.12 98.62 51.17 0.01
16.529 Summer Ave 46.1 187.8 191.72 188.54 191.73 0.000043 0.34 137.54 60.1 0.04
16.529 10-yr 1150 187.8 197.11 191.68 197.15 0.000383 1.59 725.48 165.97 0.13
16.529 100-yr 2510 187.8 199.99 193.33 200.05 0.000355 2.12 1185.65 177.67 0.14

16.5243 7Q10 11.4 189.9 191.01 190.41 191.02 0.001059 0.89 12.8 20.1 0.2
16.5243 Summer Ave 46.1 189.9 191.67 190.9 191.71 0.001836 1.56 29.6 30.37 0.28
16.5243 10-yr 1150 189.9 196.88 193.89 197.08 0.001068 3.67 345.43 82.95 0.28
16.5243 100-yr 2510 189.9 199.56 195.51 199.95 0.001201 5.12 597.61 104.91 0.32

16.5205 Bridge

16.5167 7Q10 11.4 189.9 190.41 190.41 190.57 0.033787 3.22 3.54 10.87 0.99
16.5167 Summer Ave 46.1 189.9 190.9 190.9 191.19 0.028196 4.32 10.67 18.39 1
16.5167 10-yr 1150 189.9 196.85 193.89 197.06 0.00109 3.69 342.9 82.7 0.28
16.5167 100-yr 2510 189.9 199.52 195.51 199.91 0.001225 5.15 592.87 104.54 0.32

16.5096 7Q10 11.4 184.7 189.16 189.16 0.000001 0.07 171.22 46.37 0.01
16.5096 Summer Ave 46.1 184.7 190.27 190.27 0.000007 0.21 224.46 49.37 0.02
16.5096 10-yr 1150 184.7 196.91 196.96 0.000198 1.85 675.72 90.3 0.1
16.5096 100-yr 2510 184.7 199.62 199.76 0.000399 3.07 944.58 108.33 0.15

16.4927 7Q10 11.4 187.5 189.15 187.94 189.16 0.000154 0.46 24.85 24.77 0.08
16.4927 Summer Ave 46.1 187.5 190.26 188.45 190.27 0.000243 0.78 59.37 37.76 0.11
16.4927 10-yr 1150 187.5 196.89 191.81 196.94 0.000277 1.89 608.84 249.6 0.14
16.4927 100-yr 2510 187.5 199.6 193.54 199.72 0.000339 2.74 915.57 292.97 0.17

16.4914 Bridge

16.4901 7Q10 11.4 187.5 189.15 187.94 189.15 0.000157 0.46 24.71 24.7 0.08
16.4901 Summer Ave 46.1 187.5 190.25 188.45 190.26 0.000246 0.78 59.06 37.66 0.11
16.4901 10-yr 1150 187.5 196.87 191.81 196.93 0.00028 1.89 607.26 249.13 0.14
16.4901 100-yr 2510 187.5 199.57 193.54 199.69 0.000343 2.75 912.61 292.59 0.17
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Table F-4
HEC-RAS Output

Remove 6 Dams (after 20 years)
River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)
16.4711 7Q10 11.4 186.9 189.13 189.14 0.000094 0.44 26.01 23.28 0.07
16.4711 Summer Ave 46.1 186.9 190.23 190.24 0.000185 0.8 57.62 34.64 0.11
16.4711 10-yr 1150 186.9 196.82 196.89 0.000315 2.12 557.55 178.68 0.17
16.4711 100-yr 2510 186.9 199.55 199.66 0.000288 2.73 1200.71 269.43 0.18

16.2704 7Q10 11.4 188 188.94 188.95 0.000471 0.65 17.55 23.98 0.13
16.2704 Summer Ave 46.1 188 189.92 189.93 0.000496 1.05 43.77 29.69 0.15
16.2704 10-yr 1150 188 196.38 196.48 0.000496 2.79 793.91 347.29 0.19
16.2704 100-yr 2510 188 199.25 199.32 0.000328 2.74 1962.34 437.05 0.16

16.081 7Q10 11.4 187.66 188.64 188.64 0.000208 0.43 26.47 36.37 0.09
16.081 Summer Ave 46.1 187.66 189.62 189.63 0.000209 0.73 63.26 38.96 0.1
16.081 10-yr 1150 187.66 196.05 196.11 0.000265 2.36 833.09 169.64 0.15
16.081 100-yr 2510 187.66 198.85 198.97 0.000368 3.4 1364.97 210.64 0.18

16.062 7Q10 11.4 187.72 188.61 188.05 188.62 0.000361 0.53 21.5 32.8 0.12
16.062 Summer Ave 46.1 187.72 189.59 188.33 189.6 0.000301 0.8 57.54 40.88 0.12
16.062 10-yr 1150 187.72 195.95 191.13 196.06 0.000431 2.76 416.49 75.64 0.18
16.062 100-yr 2510 187.72 198.69 192.8 198.9 0.000534 3.84 1240.78 553.75 0.22

16.0598 Bridge

16.0575 7Q10 11.4 187.72 188.61 188.05 188.62 0.000362 0.53 21.48 32.79 0.12
16.0575 Summer Ave 46.1 187.72 189.59 188.33 189.6 0.000301 0.8 57.49 40.87 0.12
16.0575 10-yr 1150 187.72 195.94 191.13 196.06 0.000433 2.76 415.94 75.6 0.19
16.0575 100-yr 2510 187.72 198.37 192.8 198.61 0.000635 4.09 1072.61 510.29 0.24

16.0385 7Q10 11.5 187.78 188.56 188.57 0.000656 0.71 16.2 30.55 0.17
16.0385 Summer Ave 46.3 187.78 189.55 189.57 0.00033 0.91 50.78 38.92 0.14
16.0385 10-yr 1153 187.78 195.93 196 0.000229 2.23 1196.9 544.96 0.15
16.0385 100-yr 2520 187.78 198.43 198.49 0.0002 2.57 2860.31 787.57 0.15

15.8567 7Q10 11.5 186.76 188.42 188.42 0.000065 0.32 36.14 32.68 0.05
15.8567 Summer Ave 46.3 186.76 189.35 189.36 0.000152 0.65 71.38 43.05 0.09
15.8567 10-yr 1153 186.76 195.64 195.72 0.000357 2.52 902.95 330.82 0.17
15.8567 100-yr 2520 186.76 198.08 198.21 0.000444 3.43 1988.85 601.46 0.2

15.6863 7Q10 11.5 187.3 188.01 188.01 188.19 0.034471 3.42 3.36 9.51 1.01
15.6863 Summer Ave 46.3 187.3 188.53 188.53 188.85 0.028535 4.52 10.25 16.61 1.01
15.6863 10-yr 1153 187.3 194.68 195.04 0.002196 4.96 336.73 202.96 0.39
15.6863 100-yr 2520 187.3 197.17 197.5 0.00154 5.44 1289.57 570.46 0.35

15.4514 7Q10 11.5 185.42 186.59 186.59 0.000078 0.32 35.45 35.69 0.06
15.4514 Summer Ave 46.3 185.42 187.37 187.37 0.000198 0.71 64.8 39.8 0.1
15.4514 10-yr 1153 185.42 193.66 193.78 0.000531 2.75 423.54 78.56 0.2
15.4514 100-yr 2520 185.42 195.81 196.09 0.000859 4.29 844.07 472.32 0.27

15.3151 7Q10 12.1 185.63 186.5 186.5 0.000214 0.39 31.17 51.28 0.09
15.3151 Summer Ave 48.9 185.63 187.2 187.2 0.000284 0.72 68.24 55.08 0.11
15.3151 10-yr 1221 185.63 193.35 193.39 0.000486 1.68 748.1 254.13 0.17
15.3151 100-yr 2664 185.63 195.53 195.59 0.000451 1.87 1455.44 392.39 0.17

15.1181 7Q10 12.1 184.8 186.04 186.05 0.001283 0.74 16.3 38.72 0.2
15.1181 Summer Ave 48.9 184.8 186.73 186.75 0.000775 1.03 47.48 47.13 0.18
15.1181 10-yr 1221 184.8 192.72 192.84 0.000575 2.85 492.51 185.63 0.21
15.1181 100-yr 2664 184.8 194.83 195.01 0.000664 3.75 1116.6 460.56 0.23

14.9249 7Q10 12.1 184.7 185.45 185.46 0.000328 0.46 26.17 45.35 0.11
14.9249 Summer Ave 48.9 184.7 186.3 186.31 0.000273 0.75 64.93 46.16 0.11
14.9249 10-yr 1221 184.7 192.01 192.17 0.000738 3.34 463.14 225.23 0.23
14.9249 100-yr 2664 184.7 194.27 194.38 0.000535 3.44 1695.99 941.45 0.2

14.7204 7Q10 12.1 183.26 185.31 185.31 0.000074 0.31 38.46 38.92 0.06
14.7204 Summer Ave 48.9 183.26 186.04 186.04 0.000218 0.67 72.46 52.49 0.1
14.7204 10-yr 1221 183.26 191.32 191.43 0.000606 2.72 467.47 125.71 0.21
14.7204 100-yr 2664 183.26 193.73 193.84 0.000456 3.03 1480.72 637.92 0.19

14.5272 7Q10 12.1 184.83 184.94 184.94 185.01 0.060115 2.11 5.74 51.53 1.11
14.5272 Summer Ave 48.9 184.83 185.45 185.48 0.003223 1.46 33.57 58.38 0.34
14.5272 10-yr 1221 184.83 190.71 190.79 0.000638 2.31 528.67 136.01 0.21
14.5272 100-yr 2664 184.83 193.2 193.32 0.000563 2.81 1011.18 232.05 0.21
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Table F-4
HEC-RAS Output

Remove 6 Dams (after 20 years)
River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)
14.3264 7Q10 12.1 181.5 184.84 184.84 0.000004 0.12 105.15 50.33 0.01
14.3264 Summer Ave 48.9 181.5 185.36 185.37 0.000031 0.37 132.79 54.67 0.04
14.3264 10-yr 1221 181.5 190.07 190.17 0.000539 2.54 480.99 93.39 0.2
14.3264 100-yr 2664 181.5 192.42 192.63 0.000749 3.71 743.72 132.95 0.25

14.2431 7Q10 12.1 182.6 184.83 184.83 0.000207 0.56 21.45 19.27 0.09
14.2431 Summer Ave 48.9 182.6 185.28 185.32 0.00125 1.57 31.15 23.22 0.24
14.2431 10-yr 1221 182.6 188.23 188.11 189.4 0.013945 8.72 145.2 63.92 0.91
14.2431 100-yr 2664 182.6 190 190 191.64 0.011836 10.74 288.33 98.21 0.89

14.2241 7Q10 12.1 184.6 184.69 184.69 184.74 0.058199 1.83 6.63 72.02 1.06
14.2241 Summer Ave 48.9 184.6 184.87 184.84 184.97 0.026727 2.52 19.38 72.05 0.86
14.2241 10-yr 1221 184.6 186.67 186.67 187.71 0.019227 8.2 149.21 72.39 1.01
14.2241 100-yr 2664 184.6 188.08 188.08 189.83 0.016578 10.64 251.41 72.65 1.01

14.2014 7Q10 12.1 180.53 180.95 180.89 181 0.01732 1.73 7 33.29 0.66
14.2014 Summer Ave 48.9 180.53 181.14 181.14 181.32 0.034656 3.35 14.6 43.27 1.02
14.2014 10-yr 1221 180.53 183.65 183.51 184.76 0.015252 8.47 144.1 55.93 0.93
14.2014 100-yr 2664 180.53 186.33 187.51 0.007372 8.72 305.58 64.58 0.71

14.1749 7Q10 12.1 177.7 178.15 178.1 178.22 0.022889 2.08 5.83 25.93 0.77
14.1749 Summer Ave 48.9 177.7 178.61 178.7 0.008425 2.4 20.34 34.24 0.55
14.1749 10-yr 1221 177.7 183.85 184.06 0.001277 3.74 342.63 90.74 0.3
14.1749 100-yr 2664 177.7 186.59 186.92 0.001156 4.81 642.54 127.91 0.31

14.156 7Q10 12.1 177.12 177.69 177.42 177.71 0.002029 0.95 12.72 29.56 0.26
14.156 Summer Ave 48.9 177.12 178.22 177.71 178.26 0.00249 1.67 29.35 34.2 0.32
14.156 10-yr 1221 177.12 183.71 180.62 183.93 0.001152 3.81 320.32 115.83 0.29
14.156 100-yr 2664 177.12 186.25 182.32 186.74 0.001499 5.64 472.63 185.96 0.35

14.1548 Bridge

14.1537 7Q10 12.1 177.12 177.69 177.42 177.7 0.002153 0.97 12.48 29.49 0.26
14.1537 Summer Ave 48.9 177.12 178.19 177.71 178.23 0.002751 1.72 28.39 33.96 0.33
14.1537 10-yr 1221 177.12 183.65 180.62 183.88 0.001193 3.85 316.92 114.59 0.3
14.1537 100-yr 2664 177.12 186.09 182.32 186.61 0.001601 5.75 463.37 180.91 0.36

14.1348 7Q10 12.1 176.7 177.02 177.02 177.12 0.040821 2.42 4.99 27.17 1
14.1348 Summer Ave 48.9 176.7 177.3 177.3 177.53 0.031538 3.79 12.92 29.61 1.01
14.1348 10-yr 1221 176.7 183.59 183.75 0.000837 3.35 423.04 121.19 0.25
14.1348 100-yr 2664 176.7 186.11 186.36 0.000881 4.4 814.2 195.13 0.27

14.0893 7Q10 12.1 174.9 176.63 176.63 0.00002 0.19 63.82 50.02 0.03
14.0893 Summer Ave 49.1 174.9 177.16 177.17 0.000107 0.54 90.37 50.03 0.07
14.0893 10-yr 1223 174.9 183.44 183.58 0.000543 2.98 425.23 63.87 0.18
14.0893 100-yr 2670 174.9 185.75 186.11 0.001105 4.9 584.96 74.61 0.27

14.0704 7Q10 12.1 176.19 176.61 176.5 176.62 0.004729 0.94 12.86 57.17 0.35
14.0704 Summer Ave 49.1 176.19 177.12 176.67 177.14 0.001565 1.13 43.48 64.13 0.24
14.0704 10-yr 1223 176.19 183.46 178.67 183.5 0.000232 1.54 792.82 181.11 0.13
14.0704 100-yr 2670 176.19 185.84 180.02 185.92 0.00028 2.23 1197.88 187.65 0.15

14.066 Bridge

14.0617 7Q10 12.1 176.19 176.5 176.5 176.55 0.04421 1.86 6.5 55.67 0.96
14.0617 Summer Ave 49.1 176.19 177.11 176.67 177.13 0.001589 1.13 43.28 64.09 0.24
14.0617 10-yr 1223 176.19 183.46 178.67 183.49 0.000233 1.54 792.35 181.11 0.13
14.0617 100-yr 2670 176.19 185.84 180.02 185.91 0.00028 2.23 1196.96 187.64 0.15

14.0428 7Q10 12.1 174.77 175.91 175.92 0.000503 0.73 16.68 20.2 0.14
14.0428 Summer Ave 49.1 174.77 177.03 177.05 0.000509 1.09 45.05 30.76 0.16
14.0428 10-yr 1223 174.77 183.39 183.45 0.0007 2.34 707.02 294.43 0.21
14.0428 100-yr 2670 174.77 185.81 185.87 0.000385 2.42 1671.31 488.73 0.17

13.8193 7Q10 12.1 174.41 175.67 175.68 0.000108 0.38 31.92 32.63 0.07
13.8193 Summer Ave 49.1 174.41 176.71 176.71 0.000181 0.69 71.15 43.42 0.1
13.8193 10-yr 1223 174.41 182.92 182.97 0.000265 1.96 794.31 228.75 0.14
13.8193 100-yr 2670 174.41 185.4 185.48 0.000283 2.56 1416.92 285.02 0.16

13.5087 7Q10 12.1 174.3 175.29 175.3 0.000811 0.65 18.48 37.73 0.16
13.5087 Summer Ave 49.1 174.3 176.32 176.33 0.000316 0.81 60.52 43.86 0.12
13.5087 10-yr 1223 174.3 182.34 182.44 0.000398 2.6 519.57 96.13 0.18
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Table F-4
HEC-RAS Output

Remove 6 Dams (after 20 years)
River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)
13.5087 100-yr 2670 174.3 184.54 184.78 0.000676 4.1 740.68 104.46 0.24

13.3193 7Q10 12.1 173.3 175.11 175.11 0.000081 0.36 33.95 30.42 0.06
13.3193 Summer Ave 49.1 173.3 176.08 176.09 0.000187 0.69 70.69 43.7 0.1
13.3193 10-yr 1223 173.3 182.01 182.07 0.00032 2.24 769.1 245.11 0.16
13.3193 100-yr 2670 173.3 184.14 184.23 0.000398 2.93 1401.1 359.58 0.18

13.092 7Q10 12.1 173.6 174.95 174.95 0.000251 0.43 27.94 43.83 0.1
13.092 Summer Ave 49.1 173.6 175.83 175.84 0.000238 0.72 68.65 48.41 0.11
13.092 10-yr 1223 173.6 181.59 181.66 0.000356 2.38 688.95 150.42 0.16
13.092 100-yr 2670 173.6 183.46 183.62 0.000641 3.67 970.6 150.87 0.22

12.6943 7Q10 13.8 173.09 174.39 174.4 0.00028 0.47 29.66 45.38 0.1
12.6943 Summer Ave 55.7 173.09 175.36 175.37 0.00021 0.69 80.81 54.87 0.1
12.6943 10-yr 1386 173.09 180.89 180.94 0.00033 2.26 1247.28 678.52 0.15
12.6943 100-yr 3030 173.09 182.77 182.8 0.000255 2.3 2991.07 1027.87 0.14

12.5049 7Q10 13.8 173.02 174.19 174.2 0.000148 0.4 34.64 41.57 0.08
12.5049 Summer Ave 55.7 173.02 175.16 175.16 0.000204 0.69 80.57 53.87 0.1
12.5049 10-yr 1386 173.02 180.54 180.59 0.000379 1.97 1045.28 670.51 0.16
12.5049 100-yr 3030 173.02 182.49 182.54 0.00027 2.11 2480.5 797.31 0.15

12.3004 7Q10 13.8 171.78 174.11 174.11 0.000049 0.29 48.23 41.44 0.05
12.3004 Summer Ave 55.7 171.78 174.97 174.98 0.000148 0.62 90.53 56.77 0.09
12.3004 10-yr 1386 171.78 180.12 180.16 0.000409 1.78 987 705.84 0.16
12.3004 100-yr 3030 171.78 182.25 182.28 0.000205 1.71 2915.67 1024.26 0.13

12.1261 7Q10 14.8 173.47 173.95 173.96 0.002877 0.9 16.48 54.45 0.29
12.1261 Summer Ave 59.7 173.47 174.7 174.71 0.000714 0.92 65.04 73.03 0.17
12.1261 10-yr 1486 173.47 179.76 179.81 0.000366 1.74 1219.13 980.35 0.16
12.1261 100-yr 3250 173.47 182.11 182.13 0.000131 1.43 4133.08 1389.79 0.1

11.9064 7Q10 14.8 172.2 173.43 173.43 0.000175 0.45 32.92 45.87 0.09
11.9064 Summer Ave 59.7 172.2 174.2 174.21 0.000288 0.77 77.63 70.17 0.13
11.9064 10-yr 1486 172.2 179.02 179.21 0.000725 3.46 429.41 75.56 0.26
11.9064 100-yr 3250 172.2 181.29 181.74 0.00121 5.38 603.73 78.1 0.34

11.7019 7Q10 14.8 172.46 172.96 172.98 0.00215 0.84 17.57 51.35 0.25
11.7019 Summer Ave 59.7 172.46 173.76 173.77 0.000598 0.84 71.42 80.87 0.16
11.7019 10-yr 1486 172.46 178.56 178.63 0.000372 2.21 929.3 298.44 0.17
11.7019 100-yr 3250 172.46 180.87 180.96 0.000379 2.82 1735.95 374.64 0.18

11.5769 7Q10 14.8 170.69 172.81 172.81 0.000089 0.31 47.33 55.79 0.06
11.5769 Summer Ave 59.7 170.69 173.55 173.56 0.000199 0.6 100.19 82.33 0.1
11.5769 10-yr 1486 170.69 178.31 178.36 0.000382 1.86 970.62 368.37 0.16
11.5769 100-yr 3250 170.69 180.64 180.7 0.000317 2.15 2102.33 610.38 0.16

11.558 7Q10 14.8 171.84 172.79 172.1 172.8 0.000311 0.44 33.81 66.11 0.1
11.558 Summer Ave 59.7 171.84 173.53 172.53 173.53 0.00034 0.67 88.62 98.3 0.12
11.558 10-yr 1486 171.84 178.25 174.57 178.32 0.000373 2.17 685.19 177.65 0.17
11.558 100-yr 3250 171.84 180.45 175.66 180.63 0.000557 3.34 971.98 344.57 0.22

11.5557 Bridge

11.5534 7Q10 14.8 171.84 172.79 172.1 172.8 0.000311 0.44 33.8 66.11 0.1
11.5534 Summer Ave 59.7 171.84 173.53 172.53 173.53 0.00034 0.67 88.6 98.29 0.12
11.5534 10-yr 1486 171.84 178.24 174.57 178.32 0.000374 2.17 684.77 177.62 0.17
11.5534 100-yr 3250 171.84 180.44 175.66 180.62 0.000559 3.35 970.82 343.5 0.22

11.5345 7Q10 14.8 171.61 172.78 172.78 0.000115 0.32 46.72 65.63 0.07
11.5345 Summer Ave 59.7 171.61 173.5 173.51 0.000198 0.59 100.97 83.87 0.09
11.5345 10-yr 1486 171.61 178.21 178.27 0.000437 1.84 809.26 222.08 0.17
11.5345 100-yr 3250 171.61 180.44 180.53 0.000437 2.39 1414.34 360.67 0.18

11.3678 7Q10 14.8 171.89 172.53 172.53 0.001459 0.66 22.41 70.52 0.21
11.3678 Summer Ave 59.7 171.89 173.25 173.26 0.000422 0.7 84.93 96.04 0.13
11.3678 10-yr 1486 171.89 177.85 177.9 0.000384 1.84 825.89 257.39 0.16
11.3678 100-yr 3250 171.89 180.06 180.16 0.000397 2.49 1632.59 477.03 0.18

11.1405 7Q10 14.8 170.63 172.06 172.06 0.000177 0.4 37.45 52.36 0.08
11.1405 Summer Ave 59.7 170.63 172.85 172.86 0.000277 0.66 90.15 81.23 0.11
11.1405 10-yr 1486 170.63 177.36 177.42 0.00043 1.91 786.63 234.33 0.17
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Table F-4
HEC-RAS Output

Remove 6 Dams (after 20 years)
River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)
11.1405 100-yr 3250 170.63 179.59 179.68 0.000397 2.47 1858.51 863.83 0.18

10.936 7Q10 14.8 170.76 171.74 171.75 0.000573 0.55 26.71 54.26 0.14
10.936 Summer Ave 59.7 170.76 172.45 172.45 0.000509 0.77 77.74 88.62 0.14
10.936 10-yr 1486 170.76 176.93 176.97 0.000389 1.72 864.91 239.65 0.16
10.936 100-yr 3250 170.76 179.18 179.25 0.000394 2.17 1599.77 538.47 0.17

10.7011 7Q10 14.8 169.84 170.91 170.91 0.000817 0.7 21.23 39.85 0.17
10.7011 Summer Ave 59.7 169.84 171.86 171.87 0.000437 0.78 76.44 75.62 0.14
10.7011 10-yr 1486 169.84 176.4 176.44 0.00047 1.72 864.58 277 0.17
10.7011 100-yr 3250 169.84 178.78 178.82 0.00029 1.55 2165.43 606.23 0.14

10.5193 7Q10 14.8 168.7 170.74 170.74 0.000075 0.33 45.51 44.62 0.06
10.5193 Summer Ave 59.7 168.7 171.6 171.61 0.000186 0.65 92.11 63.48 0.09
10.5193 10-yr 1486 168.7 176.05 176.08 0.000306 1.27 1165.96 423.94 0.14
10.5193 100-yr 3250 168.7 178.58 178.61 0.000165 1.39 2344.2 477.33 0.11

10.3261 7Q10 14.8 169.34 170.61 170.61 0.000264 0.45 33.23 52.44 0.1
10.3261 Summer Ave 59.7 169.34 171.34 171.35 0.000381 0.72 82.48 82.61 0.13
10.3261 10-yr 1486 169.34 175.72 175.76 0.000303 1.62 918.42 228.85 0.14
10.3261 100-yr 3250 169.34 178.32 178.4 0.000275 2.14 1527.94 244.75 0.15

10.133 7Q10 14.8 169.71 170.22 170.22 0.000598 0.53 28.17 63.98 0.14
10.133 Summer Ave 59.7 169.71 170.94 170.95 0.000402 0.72 83.34 88.22 0.13
10.133 10-yr 1486 169.71 175.4 175.44 0.000323 1.7 872.62 212.12 0.15
10.133 100-yr 3250 169.71 178.03 178.1 0.000293 2.25 1527.18 306.21 0.15

9.936 7Q10 14.8 169.02 169.86 169.86 0.000227 0.45 32.97 56.09 0.1
9.936 Summer Ave 59.7 169.02 170.61 170.62 0.000262 0.71 83.98 79.69 0.12
9.936 10-yr 1486 169.02 175.08 175.14 0.000272 1.88 789.1 179.23 0.16
9.936 100-yr 3250 169.02 177.71 177.81 0.000276 2.55 1377.72 291.37 0.17

9.7428 7Q10 14.8 168.5 169.39 169.41 0.001308 0.9 16.49 36.86 0.24
9.7428 Summer Ave 59.7 168.5 170.18 170.2 0.000742 1.03 58.06 69.16 0.2
9.7428 10-yr 1486 168.5 174.77 174.83 0.000332 2.01 801.28 208.17 0.17
9.7428 100-yr 3250 168.5 177.4 177.5 0.000325 2.6 1406.47 258.89 0.18

9.5496 7Q10 14.8 167.37 169.36 169.36 0.000012 0.17 87.17 70.42 0.03
9.5496 Summer Ave 59.7 167.37 170.06 170.06 0.00005 0.42 141.08 84.16 0.06
9.5496 10-yr 1580 167.37 174.43 174.49 0.00033 2.01 784.51 185.06 0.17
9.5496 100-yr 3250 167.37 177.08 177.17 0.00032 2.34 1406.2 325.36 0.18

9.311 7Q10 14.8 168.76 169.19 169.19 169.29 0.029656 2.61 5.66 26.5 1
9.311 Summer Ave 59.7 168.76 169.8 169.85 0.004115 1.77 33.81 64.74 0.43
9.311 10-yr 1580 168.76 173.9 173.95 0.000578 1.9 833.43 329.21 0.21
9.311 100-yr 3250 168.76 176.81 176.85 0.000191 1.56 2090.17 500.55 0.13

9.292 7Q10 14.8 165.8 168.98 167.53 168.98 0.000003 0.11 139.83 136.74 0.01
9.292 Summer Ave 59.7 165.8 169.82 167.53 169.82 0.000013 0.28 214.47 159.8 0.03
9.292 10-yr 1580 165.8 173.76 169.55 173.89 0.00037 2.8 564.44 336.47 0.2
9.292 100-yr 3250 165.8 176.5 170.87 176.75 0.000474 4.02 807.61 357.15 0.24

9.2896 Bridge

9.2871 7Q10 14.8 165.8 168.98 167.53 168.98 0.000003 0.11 139.82 136.73 0.01
9.2871 Summer Ave 59.7 165.8 169.82 167.53 169.82 0.000013 0.28 214.46 159.8 0.03
9.2871 10-yr 1580 165.8 173.76 169.55 173.88 0.000371 2.8 563.9 336.43 0.2
9.2871 100-yr 3250 165.8 176.49 170.87 176.74 0.000476 4.03 806.29 357.04 0.24

9.2682 7Q10 14.8 167.1 168.98 168.98 0.000086 0.39 38.12 38.8 0.07
9.2682 Summer Ave 59.7 167.1 169.81 169.82 0.000249 0.74 80.58 68.95 0.12
9.2682 10-yr 1580 167.1 173.78 173.81 0.000174 1.26 1371.7 470.17 0.12
9.2682 100-yr 3250 167.1 176.58 176.61 0.000092 1.37 2741.16 508.17 0.1

9.0977 7Q10 14.8 167.97 168.78 168.78 0.001342 0.59 24.87 61.56 0.16
9.0977 Summer Ave 59.7 167.97 169.41 169.42 0.001013 0.74 80.64 116.46 0.16
9.0977 10-yr 1580 167.97 173.52 173.56 0.000486 1.61 982.65 254.89 0.14
9.0977 100-yr 3250 167.97 176.41 176.46 0.000399 1.8 1800.84 338.97 0.14

9.0043 7Q10 14.8 167.37 168.41 168.41 0.000487 0.41 36.09 73 0.1
9.0043 Summer Ave 59.7 167.37 169.01 169.02 0.000677 0.61 98.28 141.13 0.13
9.0043 10-yr 1580 167.37 173.24 173.3 0.00059 1.82 868.77 216.43 0.16
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Table F-4
HEC-RAS Output

Remove 6 Dams (after 20 years)
River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)
9.0043 100-yr 3250 167.37 176.18 176.25 0.000445 2.03 1604.62 275.3 0.15

8.9108 7Q10 14.8 167.14 167.68 167.72 0.016282 1.58 9.37 34.87 0.54
8.9108 Summer Ave 59.7 167.14 168.3 168.33 0.004268 1.33 45 79.62 0.31
8.9108 10-yr 1580 167.14 172.84 172.93 0.000952 2.34 676.17 165.37 0.2
8.9108 100-yr 3250 167.14 175.86 175.97 0.000704 2.64 1229.84 199.09 0.19

8.8174 7Q10 15 165.8 167.61 167.61 0.000054 0.21 72.82 79.53 0.04
8.8174 Summer Ave 60.4 165.8 167.86 167.87 0.000397 0.65 93.06 80.83 0.11
8.8174 10-yr 1580 165.8 172.18 172.34 0.00151 3.23 489.79 103.13 0.26
8.8174 100-yr 3290 165.8 175.24 175.48 0.001378 3.96 830.07 118.96 0.26

8.808 7Q10 15 167.46 167.57 167.56 167.59 0.026932 1.15 13.09 114.87 0.6
8.808 Summer Ave 60.4 167.46 167.73 167.66 167.79 0.02355 1.92 31.48 114.98 0.65
8.808 10-yr 1580 167.46 172.12 172.25 0.001356 2.92 541.83 117.82 0.24
8.808 100-yr 3290 167.46 175.2 175.4 0.001127 3.62 907.64 119.81 0.23

8.7469 7Q10 15 164.28 165.35 165.36 0.003109 1.09 13.8 25.88 0.26
8.7469 Summer Ave 60.4 164.28 166.24 166.27 0.001941 1.29 46.8 47.67 0.23
8.7469 10-yr 1580 164.28 171.61 171.79 0.001431 3.45 493.65 109.85 0.26
8.7469 100-yr 3290 164.28 174.69 174.98 0.001369 4.42 878.33 139.33 0.27

8.728 7Q10 15 163.06 165.35 163.19 165.35 0.000005 0.12 128.2 200 0.01
8.728 Summer Ave 60.4 163.06 166.25 163.39 166.25 0.000028 0.34 178.14 200 0.03
8.728 10-yr 1580 163.06 171.51 165.98 171.68 0.000736 3.35 472.34 200 0.2
8.728 100-yr 3290 163.06 174.39 167.82 174.81 0.001201 5.19 633.37 200 0.27

8.7232 Bridge

8.7185 7Q10 15 163.06 165.35 163.19 165.35 0.000005 0.12 128.18 200 0.01
8.7185 Summer Ave 60.4 163.06 166.24 163.39 166.25 0.000028 0.34 178 200 0.03
8.7185 10-yr 1580 163.06 171.38 165.98 171.56 0.000775 3.4 465.14 200 0.21
8.7185 100-yr 3290 163.06 174.02 167.82 174.47 0.001342 5.37 612.61 200 0.29

8.6995 7Q10 15 164.01 165.35 165.35 0.000509 0.56 27.92 42.8 0.11
8.6995 Summer Ave 60.4 164.01 166.22 166.24 0.000616 0.92 78.78 73.05 0.14
8.6995 10-yr 1580 164.01 171.33 171.44 0.001034 3.27 840.95 204.34 0.23
8.6995 100-yr 3290 164.01 174.04 174.21 0.001067 4.21 1465.53 254.78 0.25

8.5423 7Q10 15.1 163.06 163.72 163.72 163.88 0.078244 3.28 4.6 14.04 1.01
8.5423 Summer Ave 61 163.06 164.2 164.2 164.5 0.065381 4.35 14.02 24.51 1.01
8.5423 10-yr 1600 163.06 167.31 167.31 168.74 0.039012 9.6 166.7 58.34 1
8.5423 100-yr 3320 163.06 169.1 169.1 171.41 0.035428 12.19 272.48 61.33 1.01

8.5234 7Q10 15.1 161.06 161.57 161.18 161.57 0.000801 0.44 34.49 69.7 0.11
8.5234 Summer Ave 61 161.06 162.15 161.35 162.16 0.000996 0.8 76.14 73.04 0.14
8.5234 10-yr 1600 161.06 166.42 163.56 166.68 0.003015 4.13 387.76 170 0.32
8.5234 100-yr 3320 161.06 168.98 165.11 169.5 0.003495 5.78 574.81 212.58 0.36

8.5201 Bridge

8.5168 7Q10 15.1 161.06 161.46 161.18 161.46 0.001816 0.56 26.88 69.07 0.16
8.5168 Summer Ave 61 161.06 162 161.35 162.01 0.001629 0.93 65.38 72.2 0.17
8.5168 10-yr 1600 161.06 166.42 163.56 166.68 0.003016 4.13 387.75 170 0.32
8.5168 100-yr 3320 161.06 168.98 165.11 169.5 0.003496 5.78 574.79 212.58 0.36

8.4978 7Q10 15.1 160.32 160.98 160.82 161.02 0.019973 1.67 9.03 27.31 0.51
8.4978 Summer Ave 61 160.32 161.66 161.2 161.7 0.007678 1.66 36.83 55.16 0.36
8.4978 10-yr 1600 160.32 166.07 166.34 0.003961 4.17 425.47 158.54 0.35
8.4978 100-yr 3320 160.32 168.77 169.09 0.002797 4.8 934.19 210.12 0.32

8.3141 7Q10 15.1 155.19 156.54 156.55 0.001992 0.85 17.81 26.39 0.18
8.3141 Summer Ave 61 155.19 157.31 157.34 0.002945 1.39 43.84 41.4 0.24
8.3141 10-yr 1600 155.19 162.92 163.16 0.002752 3.98 401.66 68.45 0.29
8.3141 100-yr 3320 155.19 165.67 166.12 0.003316 5.47 686.01 141 0.33

8.1683 7Q10 15.1 153.3 154.23 153.85 154.25 0.004989 1.05 14.4 30.99 0.27
8.1683 Summer Ave 61 153.3 154.97 154.26 155 0.003148 1.42 42.84 40.74 0.24
8.1683 10-yr 1600 153.3 160.75 161 0.002854 4.48 574.38 183.46 0.31
8.1683 100-yr 3320 153.3 163.71 163.98 0.002254 5.08 1226.92 246.52 0.29

8.0044 7Q10 15.1 150.42 151.65 151.66 0.00198 0.8 18.95 30.73 0.18
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Table F-4
HEC-RAS Output

Remove 6 Dams (after 20 years)
River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)
8.0044 Summer Ave 61 150.42 152.33 152.36 0.002944 1.36 44.98 44.17 0.24
8.0044 10-yr 1600 150.42 157.47 157.84 0.004797 4.89 326.97 64.98 0.38
8.0044 100-yr 3320 150.42 162.13 162.32 0.001601 3.61 1036.47 176.97 0.24

7.9855 7Q10 15.1 150.42 151.14 150.98 151.19 0.020359 1.78 8.48 23.64 0.52
7.9855 Summer Ave 61 150.42 151.76 151.39 151.83 0.011857 2.06 29.58 44.17 0.44
7.9855 10-yr 1600 150.42 157.12 154.07 157.4 0.003398 4.23 378.12 69.11 0.31
7.9855 100-yr 3320 150.42 161.73 155.71 162.09 0.002 4.83 686.92 171.05 0.27

7.983 Bridge

7.9805 7Q10 15.1 150.41 151.14 150.96 151.18 0.018949 1.73 8.71 23.96 0.51
7.9805 Summer Ave 61 150.41 151.76 151.38 151.82 0.011413 2.03 30.01 44.47 0.44
7.9805 10-yr 1600 150.41 157.12 154.05 157.39 0.003372 4.22 378.81 70.36 0.31
7.9805 100-yr 3320 150.41 161.73 155.7 162.09 0.00199 4.83 687.61 171.2 0.27

7.9464 7Q10 15.1 149 150.07 150.08 0.00294 0.88 17.12 32.1 0.21
7.9464 Summer Ave 61 149 150.75 150.78 0.003425 1.32 46.08 52.65 0.25
7.9464 10-yr 1600 149 156.67 156.88 0.002183 3.67 435.8 66.95 0.25
7.9464 100-yr 3320 149 161.53 161.74 0.001175 3.89 1046.54 192.07 0.2

7.9275 7Q10 15.1 148.91 149.77 149.37 149.78 0.003 0.91 16.67 30.97 0.22
7.9275 Summer Ave 61 148.91 149.94 149.71 150.06 0.020807 2.76 22.12 33.28 0.59
7.9275 10-yr 1600 148.91 155.84 153.11 156.44 0.005309 6.2 257.96 51.52 0.43
7.9275 100-yr 3320 148.91 160.79 155.39 161.44 0.002865 6.68 581.11 120.22 0.35

7.9248 Bridge

7.9222 7Q10 15.1 148.91 149.37 149.37 149.49 0.088749 2.76 5.48 23.97 1.02
7.9222 Summer Ave 61 148.91 149.94 149.71 150.06 0.020824 2.76 22.12 33.28 0.59
7.9222 10-yr 1600 148.91 155.84 153.11 156.44 0.00531 6.2 257.94 51.52 0.43
7.9222 100-yr 3320 148.91 160.37 155.39 161.05 0.003164 6.85 545.34 55.96 0.37

7.9032 7Q10 15.1 148.15 149 149.02 0.001013 0.89 17.02 31.86 0.21
7.9032 Summer Ave 61 148.15 149.65 149.69 0.00129 1.5 40.69 41.44 0.27
7.9032 10-yr 1600 148.15 155.75 156.09 0.001195 4.64 344.87 52.69 0.32
7.9032 100-yr 3320 148.15 160.31 160.79 0.001014 5.56 630.04 132.24 0.3

7.8843 7Q10 15.1 147.61 148.9 148.22 148.92 0.000885 1.03 14.64 19.54 0.21
7.8843 Summer Ave 61 147.61 149.39 148.81 149.47 0.003244 2.39 25.56 25.68 0.42
7.8843 10-yr 1600 147.61 155.37 152.7 155.88 0.001984 5.72 279.86 56.92 0.43
7.8843 100-yr 3320 147.61 160.13 154.96 160.67 0.000977 5.97 672.27 144.3 0.34

7.8788 Bridge

7.8733 7Q10 15.1 147.61 148.22 148.22 148.42 0.024427 3.53 4.28 10.88 0.99
7.8733 Summer Ave 61 147.61 149.15 148.81 149.3 0.006403 3.08 19.82 22.66 0.58
7.8733 10-yr 1600 147.61 155.18 152.7 155.73 0.002208 5.93 269.78 56.25 0.46
7.8733 100-yr 3320 147.61 158.99 154.96 159.75 0.001566 6.96 477.16 70.49 0.42

7.8496 7Q10 15.1 146.18 148.12 148.12 0.000471 0.45 33.5 34.23 0.08
7.8496 Summer Ave 61 146.18 148.94 148.95 0.0011 0.95 64.45 39.6 0.13
7.8496 10-yr 1600 146.18 154.91 155.21 0.004778 4.34 369.39 60.77 0.31
7.8496 100-yr 3320 146.18 158.87 159.29 0.003728 5.29 728.54 145.78 0.29

7.8212 7Q10 15.1 147 147.87 147.91 0.016217 1.55 9.74 22.34 0.41
7.8212 Summer Ave 61 147 148.44 148.52 0.018003 2.29 26.68 36.98 0.47
7.8212 10-yr 1600 147 154.21 154.5 0.004621 4.34 368.56 63.06 0.32
7.8212 100-yr 3320 147 158.37 158.75 0.003378 5.01 777.98 163.61 0.28

7.7928 7Q10 15.1 145.41 146.32 145.96 146.33 0.007271 1.11 13.66 29.21 0.28
7.7928 Summer Ave 61 145.41 146.99 146.36 147.04 0.006133 1.8 33.88 38.55 0.3
7.7928 10-yr 1600 145.41 151.65 150.31 152.97 0.018215 9.22 173.53 98.66 0.68
7.7928 100-yr 3320 145.41 154.63 153.12 157.1 0.019616 12.62 262.98 120.82 0.75

7.7892 Bridge

7.7855 7Q10 15.1 145.41 146.32 145.96 146.33 0.007272 1.11 13.66 29.21 0.28
7.7855 Summer Ave 61 145.41 146.99 146.36 147.04 0.006134 1.8 33.88 38.55 0.3
7.7855 10-yr 1600 145.41 151.64 150.31 152.97 0.018238 9.22 173.46 98.63 0.68
7.7855 100-yr 3320 145.41 154.62 153.12 157.1 0.019654 12.63 262.83 120.81 0.75

Table F-4
19



Table F-4
HEC-RAS Output

Remove 6 Dams (after 20 years)
River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)
7.7666 7Q10 15.1 144.72 145.69 145.27 145.7 0.005381 0.96 15.73 32.45 0.24
7.7666 Summer Ave 61 144.72 146.7 145.68 146.72 0.001823 0.99 61.45 53.15 0.16
7.7666 10-yr 1600 144.72 151.44 151.68 0.004034 4.06 454.02 112.3 0.31
7.7666 100-yr 3320 144.72 155.16 155.43 0.002646 4.48 902.11 124.26 0.26

7.6454 7Q10 15.1 142.27 143.11 142.72 143.12 0.003126 0.78 19.44 46.24 0.21
7.6454 Summer Ave 61 142.27 143.07 143.06 143.26 0.06773 3.49 17.48 43.85 0.97
7.6454 10-yr 1600 142.27 149.32 149.57 0.002744 4 400.31 68.23 0.29
7.6454 100-yr 3320 142.27 153.9 154.14 0.001559 4.14 1046.01 198.87 0.24

7.5753 7Q10 15.1 140.71 140.99 141.04 0.012986 1.79 8.43 37.1 0.66
7.5753 Summer Ave 61 140.71 141.87 141.9 0.001128 1.48 41.31 37.57 0.25
7.5753 10-yr 1600 140.71 148.74 148.94 0.0011 3.58 447.2 98.35 0.3
7.5753 100-yr 3320 140.71 153.65 153.85 0.000458 3.56 933.15 99.81 0.21

7.5374 7Q10 15.1 139.43 140.86 139.84 140.86 0.000248 0.65 23.08 23.57 0.12
7.5374 Summer Ave 61 139.43 141.72 140.37 141.75 0.000526 1.31 46.7 29.44 0.18
7.5374 10-yr 1600 139.43 148.19 144.6 148.62 0.001533 5.22 306.33 50.79 0.37
7.5374 100-yr 3320 139.43 153.16 147.07 153.64 0.000894 5.57 717.09 196.76 0.31

7.5319 Bridge

7.5264 7Q10 15.1 139.43 139.84 139.84 140.02 0.025786 3.34 4.52 13.07 1
7.5264 Summer Ave 61 139.43 140.37 140.37 140.72 0.020746 4.76 12.82 18.5 1.01
7.5264 10-yr 1600 139.43 145.27 146.62 0.007746 9.31 171.91 41.14 0.8
7.5264 100-yr 3320 139.43 147.36 147.08 149.8 0.00988 12.53 264.95 48.03 0.94

7.5075 7Q10 15.1 137.1 139.37 139.38 0.000142 0.54 27.77 24.46 0.09
7.5075 Summer Ave 61 137.1 140.36 140.38 0.000307 1.1 55.64 30.22 0.14
7.5075 10-yr 1600 137.1 145.13 145.83 0.003107 6.72 238.04 46.26 0.52
7.5075 100-yr 3320 137.1 147.14 148.64 0.005065 9.83 337.83 53.03 0.69

7.4791 7Q10 15.1 137.6 139.34 139.35 0.000236 0.59 25.52 29.29 0.11
7.4791 Summer Ave 61 137.6 140.31 140.33 0.000362 0.99 61.87 45.6 0.15
7.4791 10-yr 1600 137.6 145.24 145.46 0.000881 3.77 469.35 119.74 0.29
7.4791 100-yr 3320 137.6 147.61 148.02 0.001033 5.24 795.69 156.14 0.34

7.2745 7Q10 15.1 137.75 138.52 138.37 138.59 0.008731 2.09 7.22 18.82 0.59
7.2745 Summer Ave 61 137.75 138.9 138.83 139.12 0.016744 3.78 16.12 28.12 0.88
7.2745 10-yr 1600 137.75 141.72 141.72 142.95 0.013487 8.88 180.18 73.69 1
7.2745 100-yr 3320 137.75 143.25 143.25 145.22 0.01159 11.26 299.24 83.67 1

7.0965 7Q10 15.1 131.74 132.69 132.42 132.74 0.004647 1.75 8.61 18.15 0.45
7.0965 Summer Ave 61 131.74 133.48 132.94 133.55 0.00297 2.1 29.01 33.31 0.4
7.0965 10-yr 1600 131.74 138.57 138.74 0.001593 3.29 486.46 179.23 0.35
7.0965 100-yr 3320 131.74 140.55 140.78 0.001149 3.87 857.13 192.8 0.32

6.8465 7Q10 15.1 128.95 130.38 130.39 0.000925 1.02 14.74 20.66 0.21
6.8465 Summer Ave 61 128.95 131.29 131.33 0.001082 1.54 39.61 33.87 0.25
6.8465 10-yr 1600 128.95 136.23 136.5 0.001799 4.16 384.65 108.55 0.39
6.8465 100-yr 3320 128.95 138.5 138.84 0.001938 4.7 706.67 176.17 0.41

6.7272 7Q10 15.1 128.52 129.79 129.8 0.000965 0.97 15.58 24.6 0.21
6.7272 Summer Ave 61 128.52 130.59 130.62 0.001158 1.47 41.47 40.13 0.26
6.7272 10-yr 1600 128.52 135.25 135.45 0.001476 3.64 439.37 131 0.35
6.7272 100-yr 3320 128.52 137.51 137.76 0.001456 4.04 822.55 208.31 0.36

6.6421 7Q10 15.1 128.45 129.29 129.31 0.001249 0.98 15.44 28.06 0.23
6.6421 Summer Ave 61 128.45 130.05 130.08 0.001256 1.42 43.07 45.07 0.26
6.6421 10-yr 1600 128.45 134.67 134.83 0.001243 3.27 488.85 144.33 0.31
6.6421 100-yr 3320 128.45 136.95 137.17 0.001145 3.79 876.69 195.53 0.32

6.5569 7Q10 15.1 128.1 128.82 128.83 0.000928 0.81 18.76 33.67 0.19
6.5569 Summer Ave 61 128.1 129.54 129.56 0.001058 1.26 48.26 48.56 0.22
6.5569 10-yr 1600 128.1 134.06 134.23 0.001434 3.33 479.96 141.44 0.32
6.5569 100-yr 3320 128.1 136.38 136.62 0.001309 3.89 852.4 185.66 0.32

6.4718 7Q10 15.1 127.8 128.42 128.43 0.000861 0.72 21.05 40.9 0.18
6.4718 Summer Ave 61 127.8 129.07 129.09 0.001029 1.18 51.66 54.26 0.21
6.4718 10-yr 1600 127.8 133.39 133.56 0.001544 3.33 480.33 144.04 0.32
6.4718 100-yr 3320 127.8 135.82 136.04 0.001227 3.78 877.89 183.01 0.3
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Table F-4
HEC-RAS Output

Remove 6 Dams (after 20 years)
River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)
6.3866 7Q10 15.1 127.5 128.17 128.17 0.000398 0.51 29.69 52.17 0.12
6.3866 Summer Ave 61 127.5 128.59 128.61 0.001134 1.14 53.43 61.17 0.22
6.3866 10-yr 1600 127.5 132.67 132.84 0.001678 3.32 481.92 148.88 0.33
6.3866 100-yr 3320 127.5 135.32 135.52 0.001087 3.54 936.65 189.19 0.28

6.3638 7Q10 15.1 127.84 128.03 127.95 128.04 0.007391 1.04 14.54 78 0.42
6.3638 Summer Ave 61 127.84 128.21 128.1 128.28 0.012431 2.12 28.8 78 0.61
6.3638 10-yr 1600 127.84 132.19 130.2 132.54 0.002606 4.71 339.59 78 0.4
6.3638 100-yr 3320 127.84 134.57 131.68 135.19 0.002822 6.33 524.89 78 0.43

6.2507 7Q10 15.1 125 125.6 125.62 0.002557 1.07 14.12 32.76 0.29
6.2507 Summer Ave 61 125 126.44 126.46 0.001319 1.27 47.97 52.1 0.23
6.2507 10-yr 1600 125 130.97 131.21 0.001788 3.97 402.59 97.16 0.34
6.2507 100-yr 3320 125 133.33 133.75 0.001824 5.18 640.62 104.12 0.37

6.1271 7Q10 15.1 123.45 124.94 124.94 0.000544 0.71 21.32 28.69 0.14
6.1271 Summer Ave 61.1 123.45 125.69 125.71 0.001003 1.26 48.35 43.21 0.21
6.1271 10-yr 1598 123.45 130.55 130.59 0.00045 2.05 1582.04 861.17 0.18
6.1271 100-yr 3323 123.45 133.3 133.32 0.000142 1.61 4525.7 1103.91 0.11

5.985 7Q10 15.1 123.16 123.52 123.52 123.63 0.038395 2.72 5.54 24.21 1
5.985 Summer Ave 61.1 123.16 124.25 123.87 124.31 0.004545 2.03 30.09 41.13 0.42
5.985 10-yr 1598 123.16 130.06 126.63 130.17 0.000682 2.58 618.39 402.74 0.22
5.985 100-yr 3323 123.16 132.96 127.98 133.13 0.00055 3.24 1024.27 421.74 0.21

5.9652 7Q10 15.1 122.28 123.23 122.73 123.24 0.000742 0.9 16.83 30.96 0.21
5.9652 Summer Ave 61.1 122.28 124.22 123.16 124.23 0.000227 0.81 75.63 66.85 0.13
5.9652 10-yr 1598 122.28 129.95 125.68 130.11 0.000337 3.2 500.09 87.99 0.22
5.9652 100-yr 3323 122.28 132.71 127.22 133.06 0.00046 4.7 706.95 109.66 0.27

5.9623 Bridge

5.9595 7Q10 15.1 122.28 123.2 122.73 123.22 0.000794 0.94 16.1 29.13 0.22
5.9595 Summer Ave 61.1 122.28 124.21 123.16 124.22 0.000232 0.81 75.16 66.8 0.14
5.9595 10-yr 1598 122.28 129.94 125.68 130.1 0.000339 3.2 499.28 87.95 0.22
5.9595 100-yr 3323 122.28 132.7 127.22 133.04 0.000462 4.71 705.81 108.89 0.27

5.9491 7Q10 15.1 122.03 123.16 123.18 0.000718 0.81 18.74 25.58 0.17
5.9491 Summer Ave 61.1 122.03 124.18 124.2 0.000752 1.19 51.36 40.42 0.19
5.9491 10-yr 1598 122.03 129.84 130.06 0.00095 3.73 442.12 80.5 0.27
5.9491 100-yr 3323 122.03 132.55 132.98 0.001171 5.3 683.76 104 0.32

5.807 7Q10 15.1 121.02 122.52 122.53 0.001056 0.99 15.28 20.4 0.2
5.807 Summer Ave 61.1 121.02 123.36 123.4 0.001592 1.64 37.37 31.9 0.27
5.807 10-yr 1598 121.02 129.05 129.25 0.001232 3.65 518.27 221.26 0.3
5.807 100-yr 3323 121.02 132.2 132.34 0.000554 3.44 1762.23 512.02 0.22

5.6896 7Q10 15.1 120.96 122.1 122.11 0.000489 0.56 26.95 47.52 0.13
5.6896 Summer Ave 61.1 120.96 122.76 122.77 0.000692 0.91 67.3 74.57 0.17
5.6896 10-yr 1598 120.96 128.77 128.85 0.000348 2.15 741.94 125.45 0.16
5.6896 100-yr 3323 120.96 132.01 132.08 0.000341 2.28 1940.74 525.14 0.16

5.3581 7Q10 15.1 120.51 121.05 121.06 0.000747 0.54 27.91 71.75 0.15
5.3581 Summer Ave 61.1 120.51 121.61 121.62 0.000629 0.81 75.71 93.8 0.16
5.3581 10-yr 1598 120.51 128.35 128.4 0.000192 1.71 1094.1 452.8 0.12
5.3581 100-yr 3323 120.51 131.68 131.73 0.00013 1.88 2713.57 500.64 0.11

5.1498 7Q10 15.1 119.7 120.42 120.43 0.000449 0.47 32.21 70.08 0.12
5.1498 Summer Ave 61.1 119.7 121.16 121.17 0.000294 0.66 92.9 88.32 0.11
5.1498 10-yr 1598 119.7 128.19 128.23 0.00012 1.58 1416.86 313.76 0.1
5.1498 100-yr 3323 119.7 131.54 131.59 0.000122 2.02 2519.58 347.82 0.11

4.9951 7Q10 15.1 119.29 120.22 120.22 0.000166 0.36 41.45 62.41 0.08
4.9951 Summer Ave 61.1 119.29 120.93 120.94 0.000269 0.67 91.42 79.45 0.11
4.9951 10-yr 1598 119.29 128.1 128.13 0.000122 1.49 1213.27 270 0.1
4.9951 100-yr 3323 119.29 131.44 131.49 0.000119 1.91 2352.7 374.2 0.1

4.8405 7Q10 15.1 119.03 120.14 120.14 0.000061 0.26 58.28 68.93 0.05
4.8405 Summer Ave 61.1 119.03 120.76 120.76 0.000174 0.59 104.39 79.66 0.09
4.8405 10-yr 1598 119.03 128.01 128.03 0.000108 1.32 1314.71 300.28 0.09
4.8405 100-yr 3323 119.03 131.36 131.4 0.000101 1.69 2504.39 418.92 0.09
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Table F-4
HEC-RAS Output

Remove 6 Dams (after 20 years)
River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)
4.6858 7Q10 15.1 118.77 120.11 120.11 0.000023 0.19 80.93 76.47 0.03
4.6858 Summer Ave 61.1 118.77 120.65 120.65 0.000104 0.49 124.94 84.88 0.07
4.6858 10-yr 1598 118.77 127.93 127.95 0.000091 1.17 1533.97 416.34 0.08
4.6858 100-yr 3323 118.77 131.3 131.32 0.000074 1.42 2968.98 427.95 0.08

4.5627 7Q10 15.1 119.02 120.09 120.09 0.000051 0.22 72.74 106.1 0.04
4.5627 Summer Ave 61.1 119.02 120.56 120.57 0.000164 0.53 128.62 128.67 0.09
4.5627 10-yr 1598 119.02 127.88 127.89 0.000064 0.98 2452.66 500.03 0.07
4.5627 100-yr 3323 119.02 131.26 131.27 0.000054 1.2 4209.97 538.77 0.07

4.557 7Q10 15.1 119.8 120.06 120.01 120.08 0.018488 1.28 11.79 103.76 0.63
4.557 Summer Ave 61.1 119.8 120.55 120.17 120.56 0.00107 0.81 75.48 172.44 0.19
4.557 10-yr 1598 119.8 127.87 121.6 127.89 0.000065 1.13 1408.87 567.99 0.07
4.557 100-yr 3323 119.8 131.23 122.54 131.27 0.00008 1.62 2046.85 613.81 0.09

4.5513 7Q10 18.1 118.9 119.76 119.57 119.82 0.005512 2.03 8.9 20.73 0.55
4.5513 Summer Ave 73.3 118.9 120.34 120.08 120.48 0.00503 3.01 24.35 29 0.58
4.5513 10-yr 1980 118.9 126 124.75 127.71 0.006089 10.51 188.4 29 0.73
4.5513 100-yr 3988 118.9 129.1 129.1 131.07 0.005585 12.17 549.55 161 0.69

4.5501 Inl Struct

4.5362 7Q10 18.1 117.7 118.27 118.17 118.32 0.007995 1.91 9.49 33.53 0.63
4.5362 Summer Ave 73.3 117.7 118.59 118.74 0.011736 3.13 23.45 52.71 0.83
4.5362 10-yr 1980 117.7 123.82 123.96 0.000449 3.09 671.93 144.57 0.24
4.5362 100-yr 3988 117.7 127.42 127.61 0.000295 3.59 1223.8 162.14 0.21

4.5097 7Q10 18.1 116.92 117.65 117.68 0.002914 1.21 14.97 49.05 0.39
4.5097 Summer Ave 73.3 116.92 118.24 118.28 0.001374 1.63 45.02 53.6 0.31
4.5097 10-yr 1980 116.92 123.38 123.83 0.001354 5.41 366.35 65.02 0.4
4.5097 100-yr 3988 116.92 126.78 127.49 0.001149 6.78 635.66 122.12 0.4

4.4888 7Q10 18.1 116.22 117.59 117.6 0.000301 0.67 27.18 39.69 0.14
4.4888 Summer Ave 73.3 116.22 118.13 118.16 0.000819 1.38 53.01 55 0.25
4.4888 10-yr 1980 116.22 123.24 123.69 0.001143 5.56 438.61 93.31 0.4
4.4888 100-yr 3988 116.22 126.7 127.36 0.000948 6.84 767.06 96.73 0.39

4.4746 7Q10 18.1 116.92 117.55 117.28 117.56 0.001071 0.8 22.59 64.7 0.24
4.4746 Summer Ave 73.3 116.92 118.07 117.54 118.1 0.000839 1.29 56.61 64.7 0.24
4.4746 10-yr 1980 116.92 123.19 120.27 123.59 0.001156 5.09 397.97 77.96 0.37
4.4746 100-yr 3988 116.92 126.66 122.12 127.27 0.000984 6.36 678.52 104.7 0.36

4.472 Bridge

4.4693 7Q10 18.1 116.92 117.51 117.28 117.52 0.001586 0.9 20.06 64.7 0.29
4.4693 Summer Ave 73.3 116.92 118.05 117.54 118.07 0.000929 1.34 54.88 64.7 0.26
4.4693 10-yr 1980 116.92 123.15 120.27 123.56 0.001182 5.13 394.97 77.66 0.37
4.4693 100-yr 3988 116.92 126.62 122.12 127.24 0.000996 6.39 675.8 104.44 0.37

4.4153 7Q10 18.1 115.72 116.7 116.42 116.75 0.005366 1.69 10.72 30.01 0.42
4.4153 Summer Ave 73.3 115.72 116.94 116.94 117.25 0.027552 4.43 16.56 37.31 1
4.4153 10-yr 1980 115.72 122.94 120.64 123.1 0.001184 3.9 1006.58 388.52 0.29
4.4153 100-yr 3988 115.72 126.73 122.35 126.8 0.000393 3.19 2822.43 582.2 0.18

4.1085 7Q10 18.1 112.77 114.31 114.32 0.000686 0.64 28.44 53.62 0.15
4.1085 Summer Ave 73.3 112.77 115.27 115.28 0.000345 0.81 90.08 69.98 0.13
4.1085 10-yr 1980 112.77 122.55 122.58 0.000139 1.7 2211.64 508.65 0.11
4.1085 100-yr 3988 112.77 126.51 126.54 0.00009 1.78 4307.91 540.63 0.09

3.814 7Q10 18.1 112.38 113.66 113.67 0.000278 0.55 32.76 38.65 0.11
3.814 Summer Ave 73.3 112.38 114.75 114.76 0.000321 0.85 86.11 59.11 0.12
3.814 10-yr 1980 112.38 122.34 122.37 0.000138 1.73 2144.49 445.61 0.11
3.814 100-yr 3988 112.38 126.37 126.4 0.000096 1.88 3960.87 455.54 0.09

3.492 7Q10 18.1 111.26 113.57 111.64 113.57 0.000022 0.25 73.79 44.37 0.03
3.492 Summer Ave 73.3 111.26 114.47 112.02 114.48 0.000099 0.62 118.08 53.6 0.07
3.492 10-yr 1980 111.26 122.01 115.86 122.08 0.000213 2.29 1273.89 465.54 0.14
3.492 100-yr 3988 111.26 126.08 118.06 126.17 0.000193 2.81 2158.01 510.43 0.14

3.4722 7Q10 18.1 112.12 113.56 112.57 113.57 0.000099 0.5 36.27 35.14 0.09
3.4722 Summer Ave 73.3 112.12 114.45 112.96 114.46 0.00022 1.05 69.72 40.04 0.14
3.4722 10-yr 1980 112.12 121.59 116.92 121.95 0.00063 4.85 408.54 66.38 0.3
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Table F-4
HEC-RAS Output

Remove 6 Dams (after 20 years)
River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)
3.4722 100-yr 3988 112.12 125.49 119.3 126.01 0.000574 6.02 1035.62 265.45 0.31

3.4701 Bridge

3.468 7Q10 18.1 112.12 113.56 112.57 113.56 0.000099 0.5 36.19 35.12 0.09
3.468 Summer Ave 73.3 112.12 114.44 112.96 114.45 0.000224 1.06 69.34 40 0.14
3.468 10-yr 1980 112.12 121.37 116.92 121.76 0.000691 4.98 397.44 65.18 0.31
3.468 100-yr 3988 112.12 125.18 119.3 125.74 0.000642 6.26 955.44 248.5 0.32

3.4188 7Q10 18.1 112.47 113.49 113.5 0.000993 0.74 24.57 49.01 0.18
3.4188 Summer Ave 73.3 112.47 114.35 114.36 0.00061 0.87 84.21 90.74 0.16
3.4188 10-yr 1980 112.47 121.52 121.53 0.000056 0.92 2384.63 444.87 0.07
3.4188 100-yr 3988 112.47 125.42 125.44 0.000041 1.1 4194.19 490.41 0.06

3.2795 7Q10 18.1 111.61 112.97 112.23 112.97 0.00055 0.67 27.1 39.96 0.14
3.2795 Summer Ave 73.3 111.61 113.94 112.7 113.95 0.000502 0.92 80.01 68.67 0.15
3.2795 10-yr 1980 111.61 121.44 115.68 121.47 0.000167 1.38 1430.21 425.63 0.11
3.2795 100-yr 3988 111.61 125.36 117 125.39 0.000097 1.55 2566.97 466.71 0.09

3.2303 7Q10 18.1 111.69 112.79 112.31 112.8 0.000776 0.9 20.18 38.43 0.22
3.2303 Summer Ave 73.3 111.69 113.84 112.74 113.85 0.000313 0.88 83 81.98 0.15
3.2303 10-yr 1980 111.69 121.29 115.42 121.41 0.000187 2.8 717.21 86.79 0.17
3.2303 100-yr 3988 111.69 125.1 116.98 125.34 0.000218 3.89 1051.53 88.49 0.2

3.2284 Bridge

3.2265 7Q10 18.1 111.69 112.78 112.79 0.000848 0.93 19.52 37.78 0.23
3.2265 Summer Ave 73.3 111.69 113.83 113.84 0.000319 0.89 82.46 81.7 0.16
3.2265 10-yr 1980 111.69 121.28 121.41 0.000187 2.81 716.88 86.79 0.17
3.2265 100-yr 3988 111.69 125.1 125.33 0.000219 3.89 1051.13 88.49 0.2

3.1848 7Q10 18.1 110.96 112.67 111.68 112.67 0.000342 0.61 29.68 34.78 0.12
3.1848 Summer Ave 73.3 110.96 113.75 112.22 113.77 0.000405 0.92 79.45 56.91 0.14
3.1848 10-yr 1980 110.96 121.27 115.68 121.33 0.000242 1.84 1073.85 322.98 0.13
3.1848 100-yr 3988 110.96 125.13 117.21 125.21 0.000179 2.23 1788.13 340.4 0.13

3.1176 7Q10 18.1 111.4 112.37 112.02 112.4 0.003005 1.26 14.38 29.52 0.32
3.1176 Summer Ave 73.3 111.4 113.56 112.48 113.58 0.000701 1.03 70.85 65.53 0.18
3.1176 10-yr 1980 111.4 121.16 115.37 121.24 0.000235 2.27 873.77 303.5 0.14
3.1176 100-yr 3988 111.4 124.98 116.66 125.13 0.000258 3.08 1294.24 353.31 0.16

3.0987 7Q10 18.1 110.4 112.38 110.98 112.38 0.000036 0.3 59.44 57.82 0.05
3.0987 Summer Ave 73.3 110.4 113.56 111.42 113.56 0.000047 0.58 126.69 62.27 0.07
3.0987 10-yr 1980 110.4 121 114.68 121.2 0.000257 3.59 550.91 101.39 0.2
3.0987 100-yr 3988 110.4 124.76 116.67 125.08 0.000292 4.77 1120.07 117.05 0.23

3.0962 Bridge

3.0938 7Q10 18.1 110.4 112.38 110.98 112.38 0.000036 0.3 59.39 57.82 0.05
3.0938 Summer Ave 73.3 110.4 113.56 111.42 113.56 0.000047 0.58 126.62 62.26 0.07
3.0938 10-yr 1980 110.4 120.92 114.68 121.12 0.000264 3.63 546.04 101.15 0.21
3.0938 100-yr 3988 110.4 124.12 116.67 124.48 0.000347 5.04 1045.99 114.2 0.25

3.0294 7Q10 18.1 111.3 112.34 112.35 0.000478 0.66 27.23 36.63 0.14
3.0294 Summer Ave 73.3 111.3 113.51 113.53 0.000362 0.87 84.06 61.11 0.13
3.0294 10-yr 1980 111.3 120.98 120.99 0.000051 1.08 4079.34 855.51 0.07
3.0294 100-yr 3988 111.3 124.26 124.27 0.000043 1.23 6931.4 881.31 0.06

3.0085 7Q10 18.1 111.18 112.28 111.74 112.29 0.000632 0.81 22.26 42.14 0.2
3.0085 Summer Ave 73.3 111.18 113.49 112.14 113.5 0.000162 0.83 88.46 56.9 0.12
3.0085 10-yr 1980 111.18 120.71 115.27 120.95 0.000495 3.97 499.16 56.9 0.24
3.0085 100-yr 3988 111.18 123.65 117.28 124.2 0.000849 5.98 666.56 56.9 0.31

3.0063 Bridge

3.004 7Q10 18.1 111.18 112.26 112.27 0.00067 0.84 21.58 40.73 0.2
3.004 Summer Ave 73.3 111.18 113.49 113.5 0.000163 0.83 88.24 56.9 0.12
3.004 10-yr 1980 111.18 120.69 120.94 0.000497 3.97 498.43 56.9 0.24
3.004 100-yr 3988 111.18 123.52 124.09 0.000878 6.05 659.08 56.9 0.31

2.9273 7Q10 18.1 110.37 112.08 112.09 0.000311 0.59 30.7 35.84 0.11
2.9273 Summer Ave 73.3 110.37 113.41 113.41 0.000242 0.76 96.39 63.5 0.11
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Table F-4
HEC-RAS Output

Remove 6 Dams (after 20 years)
River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)
2.9273 10-yr 1980 110.37 120.73 120.75 0.0001 1.39 2383.94 493.29 0.09
2.9273 100-yr 3988 110.37 123.7 123.73 0.0001 1.74 3874.06 510.84 0.1

2.8061 7Q10 18.1 109.17 112.02 112.02 0.000056 0.35 52.07 36.6 0.05
2.8061 Summer Ave 73.3 109.17 113.29 113.3 0.000146 0.65 112.38 63.58 0.09
2.8061 10-yr 1980 109.17 120.6 120.66 0.000218 1.94 1323.27 465.5 0.13
2.8061 100-yr 3988 109.17 123.59 123.64 0.000171 2.2 3008.17 582.14 0.12

2.6214 7Q10 18.9 111.08 111.88 111.88 0.000673 0.65 29.23 53.12 0.15
2.6214 Summer Ave 76.4 111.08 113.12 113.13 0.00021 0.69 110.3 75.47 0.1
2.6214 10-yr 1975 111.08 120.47 120.5 0.000113 1.64 2425.01 600.01 0.1
2.6214 100-yr 4160 111.08 123.45 123.5 0.000134 2.18 5098.81 1351.07 0.11

2.397 7Q10 18.9 109.5 111.5 110.26 111.5 0.000182 0.49 38.3 38.31 0.09
2.397 Summer Ave 76.4 109.5 112.89 110.82 112.9 0.000178 0.69 110.05 64.94 0.09
2.397 10-yr 1975 109.5 120.28 114.33 120.32 0.000231 1.45 1357.65 1093.85 0.13
2.397 100-yr 4160 109.5 123.27 116.01 123.32 0.00017 1.79 2327.53 1168.71 0.12

2.379 7Q10 18.9 109.61 111.49 110.25 111.49 0.000063 0.39 48.65 49.12 0.07
2.379 Summer Ave 76.4 109.61 112.88 110.74 112.89 0.000054 0.56 135.57 91 0.07
2.379 10-yr 1975 109.61 120.14 113.86 120.28 0.000202 3.08 641.21 117.97 0.18
2.379 100-yr 4160 109.61 122.87 115.74 123.26 0.000376 5 831.83 128.14 0.26

2.378 7Q10 18.9 109.88 111.48 110.69 111.49 0.000493 0.94 20.12 25.24 0.19
2.378 Summer Ave 76.4 109.88 112.88 111.3 112.89 0.000157 0.78 97.68 68.58 0.12
2.378 10-yr 1975 109.88 120.14 114.37 120.28 0.000216 3.02 653.64 105.85 0.18
2.378 100-yr 4160 109.88 122.88 116.13 123.24 0.000378 4.81 864.61 120.45 0.25

2.3732 Bridge

2.3684 7Q10 18.9 109.88 111.45 110.69 111.46 0.000541 0.97 19.43 24.8 0.19
2.3684 Summer Ave 76.4 109.88 112.87 111.3 112.88 0.00016 0.79 97.12 68.45 0.12
2.3684 10-yr 1975 109.88 120.05 114.37 120.2 0.000224 3.05 646.85 105.44 0.19
2.3684 100-yr 4160 109.88 122.52 116.13 122.9 0.000421 4.97 836.63 117.93 0.27

2.2917 7Q10 18.9 108.7 111.4 109.54 111.4 0.000064 0.36 52.59 50.78 0.05
2.2917 Summer Ave 76.4 108.7 112.82 110.17 112.82 0.000109 0.62 122.5 79.19 0.08
2.2917 10-yr 1975 108.7 119.96 114.08 120.06 0.000345 2.62 773.03 341.47 0.17
2.2917 100-yr 4160 108.7 122.38 116.05 122.64 0.00059 4.12 1051.65 362.56 0.23

2.0331 7Q10 18.9 110.06 111.28 111.28 0.000133 0.39 49.09 57.34 0.07
2.0331 Summer Ave 76.4 110.06 112.68 112.69 0.00009 0.54 141.7 74.28 0.07
2.0331 10-yr 1975 110.06 119.8 119.82 0.00009 1.48 3428.71 1247.24 0.09
2.0331 100-yr 4160 110.06 122.35 122.36 0.000068 1.53 7823.84 1906.64 0.08

1.66 7Q10 18.9 108.51 111.23 111.23 0.00001 0.18 106.5 57.94 0.02
1.66 Summer Ave 76.4 108.51 112.59 112.59 0.000029 0.4 191.16 66.16 0.04
1.66 10-yr 1975 108.51 119.58 119.62 0.000123 1.86 1913.24 328.29 0.11
1.66 100-yr 4160 108.51 122.07 122.14 0.000208 2.82 3089.52 844.32 0.14

1.215 7Q10 18.9 108.97 111.19 111.19 0.000021 0.22 87.44 60.97 0.03
1.215 Summer Ave 76.4 108.97 112.51 112.51 0.000044 0.43 177.72 76.34 0.05
1.215 10-yr 1975 108.97 119.37 119.39 0.00008 1.27 3464.78 1274.02 0.08
1.215 100-yr 4160 108.97 121.86 121.88 0.000066 1.4 7035.19 1540.29 0.08

0.9479 7Q10 18.9 108.74 111.18 109.07 111.18 0.000004 0.12 164.34 81.96 0.01
0.9479 Summer Ave 76.4 108.74 112.48 109.34 112.48 0.000013 0.28 274.02 87.26 0.03
0.9479 10-yr 1975 108.74 119.22 111.82 119.25 0.000114 1.7 1870.38 369.72 0.1
0.9479 100-yr 4160 108.74 121.65 113.5 121.72 0.000189 2.51 2821.41 411.98 0.13

0.6591 7Q10 18.9 108.63 111.17 111.17 0.00002 0.2 94.34 69.16 0.03
0.6591 Summer Ave 76.4 108.63 112.45 112.45 0.00004 0.4 192.63 85.53 0.05
0.6591 10-yr 1975 108.63 119.07 119.09 0.000097 1.36 2386.22 608.03 0.09
0.6591 100-yr 4160 108.63 121.45 121.48 0.000125 1.87 4192.82 953.17 0.11

0.3409 7Q10 18.9 105.8 111.17 111.17 0.000001 0.07 275.03 88.57 0.01
0.3409 Summer Ave 76.4 105.8 112.43 112.43 0.000005 0.19 395.4 102.07 0.02
0.3409 10-yr 1975 105.8 118.95 118.97 0.000054 1.26 3187.5 818.51 0.07
0.3409 100-yr 4160 105.8 121.29 121.32 0.00008 1.78 5315.72 1026.53 0.09

0 7Q10 18.9 108.08 111.16 108.87 111.16 0.000031 0.2 95.95 175.79 0.04
0 Summer Ave 76.4 108.08 112.41 109.46 112.41 0.000031 0.28 273.63 259.33 0.04
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Table F-4
HEC-RAS Output

Remove 6 Dams (after 20 years)
River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)
0 10-yr 1975 108.08 118.9 112.43 118.9 0.000031 0.53 3732.28 2000.65 0.05
0 100-yr 4160 108.08 121.23 113.5 121.24 0.000031 0.71 5869.61 2172.08 0.05
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Table F-5
HEC-RAS Output

Remove 3 Dams (after 20 years)
River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)
32.314 7Q10 3.3 308 308.76 308.77 0.00087 0.76 4.33 11.4 0.22
32.314 Summer Ave 13.5 308 309.21 309.23 0.001213 1.23 10.97 18.02 0.28
32.314 10-yr 392 308 312.22 312.63 0.002773 5.12 76.55 25.55 0.52
32.314 100-yr 736 308 313.62 314.26 0.003102 6.42 114.64 29.04 0.57

32.295 7Q10 3.3 308 308.41 308.41 308.52 0.023108 2.61 1.27 6.16 1.01
32.295 Summer Ave 13.5 308 308.72 308.72 308.91 0.019208 3.46 3.9 10.82 1.01
32.295 10-yr 392 308 311.01 311.01 312.07 0.011117 8.25 47.54 22.53 1
32.295 100-yr 736 308 312.17 312.17 313.65 0.010243 9.77 75.32 25.43 1

32.1908 7Q10 3.3 301.4 301.83 301.74 301.87 0.007025 1.5 2.21 10.17 0.57
32.1908 Summer Ave 13.5 301.4 302.1 302.01 302.19 0.008172 2.34 5.78 15.27 0.67
32.1908 10-yr 392 301.4 304.25 304.25 305.33 0.011247 8.36 46.89 21.88 1.01
32.1908 100-yr 736 301.4 305.42 305.42 306.96 0.010395 9.98 73.78 24.09 1

32.0867 7Q10 3.3 294.8 294.96 294.96 295.01 0.027982 1.88 1.75 16.08 1.01
32.0867 Summer Ave 13.5 294.8 295.13 295.13 295.27 0.021752 3.04 4.44 16.31 1.03
32.0867 10-yr 392 294.8 297.4 297.4 298.57 0.011873 8.69 45.11 19.45 1.01
32.0867 100-yr 736 294.8 299.11 298.87 300.27 0.006166 8.86 114.87 74.54 0.78

32.0678 7Q10 3.3 293 293.37 293.14 293.38 0.000594 0.56 5.9 18.38 0.17
32.0678 Summer Ave 13.5 293 293.72 293.31 293.74 0.000904 1.1 12.32 18.89 0.24
32.0678 10-yr 392 293 297.2 295.42 297.54 0.001588 4.69 83.5 24.01 0.41
32.0678 100-yr 736 293 298.93 296.57 299.52 0.001695 6.16 119.5 102.1 0.45

32.0657 Culvert

32.0637 7Q10 3.3 293 293.37 293.14 293.38 0.000609 0.56 5.85 18.38 0.18
32.0637 Summer Ave 13.5 293 293.71 293.31 293.73 0.000946 1.11 12.15 18.88 0.24
32.0637 10-yr 392 293 296.95 295.42 297.34 0.001961 5 78.38 23.65 0.45
32.0637 100-yr 736 293 298.44 296.57 299.15 0.002278 6.73 109.36 34.12 0.52

32.0448 7Q10 3.3 293 293.18 293.14 293.21 0.011247 1.39 2.37 17.24 0.66
32.0448 Summer Ave 13.5 293 293.34 293.31 293.44 0.014159 2.55 5.29 18.34 0.84
32.0448 10-yr 392 293 295.42 295.42 296.52 0.011783 8.42 46.56 21.39 1.01
32.0448 100-yr 736 293 296.59 296.59 298.19 0.010969 10.12 72.72 23.12 1.01

31.9463 7Q10 3.3 284.3 284.48 284.48 284.55 0.027169 2.09 1.58 12.11 1.02
31.9463 Summer Ave 13.5 284.3 284.69 284.69 284.86 0.019445 3.27 4.13 12.39 1
31.9463 10-yr 392 284.3 287.97 287.97 288.67 0.005262 6.96 96.39 132.48 0.68
31.9463 100-yr 736 284.3 289.83 290.02 0.00137 4.8 445.63 244.17 0.38

31.9273 7Q10 3.3 283.3 284.1 283.53 284.1 0.000103 0.37 9.04 14.3 0.08
31.9273 Summer Ave 13.5 283.3 284.51 283.74 284.52 0.000351 0.88 15.27 15.9 0.16
31.9273 10-yr 392 283.3 287.16 286.17 287.78 0.003358 6.32 61.99 187.65 0.6
31.9273 100-yr 736 283.3 287.96 287.45 289.4 0.005899 9.63 76.4 234.95 0.82

31.9244 Bridge

31.9215 7Q10 3.3 283.3 284.09 283.53 284.09 0.000105 0.37 8.99 14.29 0.08
31.9215 Summer Ave 13.5 283.3 284.51 283.74 284.52 0.000351 0.88 15.27 15.9 0.16
31.9215 10-yr 392 283.3 287.15 286.17 287.77 0.003407 6.35 61.72 186.76 0.6
31.9215 100-yr 736 283.3 287.9 287.45 289.38 0.0062 9.78 75.27 231.23 0.84

31.9025 7Q10 3.3 283.7 284.04 284.06 0.003786 1.14 2.89 12.53 0.42
31.9025 Summer Ave 13.5 283.7 284.38 284.43 0.003259 1.83 7.36 13.84 0.44
31.9025 10-yr 392 283.7 287.06 287.29 0.002363 4.78 209.69 158.09 0.49
31.9025 100-yr 736 283.7 288.22 288.45 0.001828 5.24 431.57 226.31 0.46

31.8343 7Q10 3.3 282.6 282.95 282.97 0.002494 1.07 3.08 10.64 0.35
31.8343 Summer Ave 13.5 282.6 283.34 283.39 0.0026 1.82 7.41 11.64 0.4
31.8343 10-yr 392 282.6 285.97 286.29 0.003319 5.58 184.96 123.07 0.57
31.8343 100-yr 736 282.6 287.62 287.83 0.001584 5.17 395.15 132.74 0.42

31.8154 7Q10 3.3 282.2 282.8 282.54 282.81 0.001084 0.73 4.52 15.03 0.23
31.8154 Summer Ave 13.5 282.2 283.16 282.79 283.18 0.001525 1.18 11.44 23.91 0.3
31.8154 10-yr 392 282.2 285.08 284.67 285.76 0.00557 6.58 59.57 55.26 0.75
31.8154 100-yr 736 282.2 286.15 285.7 287.28 0.005724 8.54 86.23 72.4 0.81

31.8097 Bridge

31.804 7Q10 3.3 281.4 281.74 281.74 281.82 0.02361 2.32 1.42 8.44 0.99
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Table F-5
HEC-RAS Output

Remove 3 Dams (after 20 years)
River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)
31.804 Summer Ave 13.5 281.4 281.99 281.99 282.14 0.020405 3.12 4.32 14.7 1.01
31.804 10-yr 392 281.4 284.1 283.87 284.89 0.007294 7.13 54.94 52.28 0.85
31.804 100-yr 736 281.4 285.58 284.9 286.57 0.004609 8 92.02 76.12 0.73

31.7434 7Q10 3.3 277 277.69 277.7 0.000319 0.57 5.76 10.45 0.14
31.7434 Summer Ave 13.5 277 278.05 278.08 0.001065 1.4 9.62 10.84 0.26
31.7434 10-yr 392 277 280.87 280.54 282.08 0.009825 8.82 44.46 13.89 0.87
31.7434 100-yr 736 277 282.4 282.4 284.22 0.010066 10.89 76.99 43.09 0.91

31.7245 7Q10 3.3 277.3 277.65 277.43 277.66 0.000513 0.52 6.33 28.61 0.16
31.7245 Summer Ave 13.5 277.3 277.96 277.58 277.98 0.000874 1.07 12.57 29.38 0.24
31.7245 10-yr 392 277.3 280.77 279.62 281.28 0.002551 5.7 68.78 36.26 0.54
31.7245 100-yr 736 277.3 282.24 280.8 283.12 0.002749 7.5 98.14 39.86 0.6

31.7244 Bridge

31.7055 7Q10 3.3 277.3 277.43 277.43 277.48 0.029485 1.8 1.84 23.05 1.02
31.7055 Summer Ave 13.5 277.3 277.58 277.58 277.7 0.021425 2.8 4.81 28.43 1.01
31.7055 10-yr 392 277.3 279.62 279.62 280.76 0.00994 8.57 45.74 33.44 1
31.7055 100-yr 736 277.3 280.8 280.8 282.55 0.008747 10.61 69.35 36.33 1

31.6866 7Q10 3.3 273.83 274.11 274.11 0.001082 0.52 6.4 28.33 0.19
31.6866 Summer Ave 13.5 273.83 274.46 274.48 0.00078 0.81 16.65 29 0.19
31.6866 10-yr 392 273.83 278.89 278.98 0.000517 2.4 163.23 37.3 0.2
31.6866 100-yr 736 273.83 280.19 280.38 0.000831 3.45 213.5 39.75 0.26

31.4972 7Q10 3.3 273.2 273.51 273.51 0.000387 0.43 7.73 26.23 0.14
31.4972 Summer Ave 13.5 273.2 273.85 273.86 0.000492 0.8 16.92 26.51 0.18
31.4972 10-yr 392 273.2 278.36 278.48 0.000479 2.71 150.65 92.42 0.22
31.4972 100-yr 736 273.2 279.52 279.67 0.000587 3.46 473.4 466.56 0.25

31.3835 7Q10 3.3 272.89 273.11 272.98 273.12 0.001341 0.64 5.15 24.18 0.24
31.3835 Summer Ave 13.5 272.89 273.47 273.48 0.000844 0.97 13.94 24.47 0.23
31.3835 10-yr 392 272.89 278.05 278.18 0.000522 2.85 175.67 150.68 0.23
31.3835 100-yr 736 272.89 279.13 279.3 0.000652 3.64 446.25 352.47 0.26

31.2699 7Q10 3.3 272.35 272.66 272.66 0.000471 0.48 6.83 22.18 0.15
31.2699 Summer Ave 13.5 272.35 272.94 272.96 0.000941 1.03 13.05 22.34 0.24
31.2699 10-yr 392 272.35 277.67 277.82 0.000661 3.1 157.32 413.46 0.24
31.2699 100-yr 736 272.35 278.86 278.95 0.000468 3.01 673.9 457.57 0.21

31.1335 7Q10 3.3 271.4 271.55 271.55 271.6 0.02715 1.92 1.71 14.87 1
31.1335 Summer Ave 13.5 271.4 272.08 272.11 0.001499 1.36 9.91 16.01 0.31
31.1335 10-yr 392 271.4 277.24 277.38 0.000567 3.02 220.12 276.1 0.24
31.1335 100-yr 736 271.4 278.63 278.68 0.000275 2.5 1118.87 991.3 0.18

30.9972 7Q10 3.3 270.1 270.9 270.91 0.000184 0.5 6.6 9.79 0.11
30.9972 Summer Ave 13.5 270.1 271.74 271.75 0.000233 0.85 15.89 12.36 0.13
30.9972 10-yr 392 270.1 276.82 276.96 0.000601 3.07 232.43 328.04 0.25
30.9972 100-yr 736 270.1 278.48 278.52 0.000187 2.11 1283.22 857.79 0.15

30.8609 7Q10 3.3 268.5 270.85 270.85 0.000039 0.32 10.44 8.88 0.05
30.8609 Summer Ave 13.5 268.5 271.61 271.62 0.000145 0.74 18.3 11.75 0.1
30.8609 10-yr 392 268.5 276.41 276.53 0.000581 2.98 258.45 306.62 0.25
30.8609 100-yr 736 268.5 278.37 278.4 0.000149 1.92 1393.31 849.28 0.13

30.6829 7Q10 3.3 269.9 270.76 270.76 0.000554 0.64 5.16 11.95 0.17
30.6829 Summer Ave 13.5 269.9 271.38 271.4 0.000481 0.93 14.47 17.03 0.18
30.6829 10-yr 392 269.9 275.76 275.91 0.000741 3.18 195.65 313.72 0.27
30.6829 100-yr 736 269.9 278.29 278.3 0.000063 1.28 2074.62 1009.55 0.09

30.5307 7Q10 3.3 269.5 270.44 269.91 270.45 0.000291 0.5 6.54 51.13 0.13
30.5307 Summer Ave 13.5 269.5 271.06 270.22 271.07 0.000337 0.82 16.54 99.81 0.15
30.5307 10-yr 392 269.5 275.77 272.56 275.78 0.000027 0.66 1592.13 639.64 0.05
30.5307 100-yr 736 269.5 278.28 273.83 278.28 0.000012 0.6 3701.91 1045.63 0.04

30.5178 Bridge

30.5049 7Q10 3.3 269.5 270.4 269.91 270.4 0.000378 0.56 5.94 47.51 0.14
30.5049 Summer Ave 13.5 269.5 271.01 270.22 271.02 0.000401 0.86 15.61 95.76 0.16
30.5049 10-yr 392 269.5 275.25 272.56 275.26 0.000044 0.79 1282.13 557.68 0.07
30.5049 100-yr 736 269.5 276.46 273.83 276.46 0.000051 1 2069.11 749.92 0.08
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Table F-5
HEC-RAS Output

Remove 3 Dams (after 20 years)
River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)

30.3269 7Q10 3.3 269.1 270 270.01 0.000477 0.57 5.75 13.4 0.15
30.3269 Summer Ave 13.5 269.1 270.6 270.61 0.000465 0.87 15.43 18.63 0.17
30.3269 10-yr 392 269.1 275.03 275.13 0.000521 2.66 218.34 181.55 0.23
30.3269 100-yr 736 269.1 276.22 276.33 0.00048 3.01 628.05 526.84 0.23

30.1489 7Q10 3.3 268.7 269.56 269.57 0.000456 0.57 5.77 13.06 0.15
30.1489 Summer Ave 13.5 268.7 270.15 270.17 0.000465 0.86 15.68 19.45 0.17
30.1489 10-yr 392 268.7 274.56 274.65 0.000492 2.56 222.37 184.97 0.22
30.1489 100-yr 736 268.7 275.82 275.91 0.000405 2.77 701.23 583.6 0.21

29.9709 7Q10 3.3 268.3 269.11 269.12 0.000511 0.58 5.7 13.2 0.16
29.9709 Summer Ave 13.5 268.3 269.69 269.7 0.000517 0.87 15.59 19.84 0.17
29.9709 10-yr 392 268.3 274.08 274.17 0.000529 2.52 217.55 210.53 0.22
29.9709 100-yr 736 268.3 275.48 275.55 0.000347 2.49 771.66 563.07 0.19

29.7929 7Q10 3.3 267.8 268.62 268.63 0.000542 0.57 5.74 13.42 0.15
29.7929 Summer Ave 13.5 267.8 269.2 269.21 0.000544 0.85 15.84 20.53 0.17
29.7929 10-yr 392 267.8 273.6 273.69 0.000505 2.4 222.03 197.7 0.21
29.7929 100-yr 736 267.8 275.19 275.25 0.000292 2.27 807.48 530.14 0.17

29.6149 7Q10 3.3 267.3 268.09 268.1 0.000588 0.59 5.59 13.34 0.16
29.6149 Summer Ave 13.5 267.3 268.66 268.67 0.000596 0.87 15.5 20.79 0.18
29.6149 10-yr 392 267.3 273.14 273.22 0.000495 2.32 239.22 220.25 0.21
29.6149 100-yr 736 267.3 274.97 275.01 0.000221 2 1093.54 1021.54 0.15

29.5785 7Q10 3.3 267.23 267.97 267.59 267.97 0.000721 0.63 5.23 14.91 0.18
29.5785 Summer Ave 13.5 267.23 268.54 267.87 268.55 0.00064 0.89 15.23 33.88 0.18
29.5785 10-yr 392 267.23 273.01 269.97 273.12 0.000456 2.6 150.75 361.77 0.21
29.5785 100-yr 736 267.23 274.96 270.84 274.97 0.000071 1.3 1829.02 973.35 0.09

29.5765 Bridge

29.5745 7Q10 3.3 267.23 267.95 267.59 267.96 0.000809 0.66 5.01 14.47 0.19
29.5745 Summer Ave 13.5 267.23 268.53 267.87 268.54 0.000679 0.9 14.92 33.14 0.19
29.5745 10-yr 392 267.23 273 269.97 273.11 0.000459 2.61 150.42 361.01 0.21
29.5745 100-yr 736 267.23 274.74 270.84 274.75 0.00006 1.16 1640.39 681.25 0.08

29.5342 7Q10 3.3 266.96 267.83 267.34 267.84 0.000394 0.49 6.8 15.44 0.13
29.5342 Summer Ave 13.5 266.96 268.41 267.65 268.42 0.000448 0.73 18.54 25.22 0.15
29.5342 10-yr 392 266.96 272.95 269.6 273.01 0.000265 1.89 237.18 327.41 0.15
29.5342 100-yr 736 266.96 274.6 270.45 274.7 0.00032 2.54 336.11 767.24 0.18

29.53 Bridge

29.5257 7Q10 3.3 266.96 267.81 267.34 267.82 0.000456 0.51 6.45 15.13 0.14
29.5257 Summer Ave 13.5 266.96 268.39 267.65 268.4 0.00047 0.75 17.89 23.93 0.15
29.5257 10-yr 392 266.96 272.93 269.6 272.98 0.00027 1.9 235.67 325.16 0.16
29.5257 100-yr 736 266.96 274.57 270.45 274.66 0.000326 2.56 334 711.05 0.18

29.4369 7Q10 3.3 266.8 267.58 267.58 0.000538 0.55 5.98 14.19 0.15
29.4369 Summer Ave 13.5 266.8 268.15 268.16 0.000556 0.82 16.5 22.15 0.17
29.4369 10-yr 392 266.8 272.75 272.82 0.00041 2.16 209.09 105.19 0.18
29.4369 100-yr 736 266.8 274.41 274.49 0.000378 2.51 483.19 255.7 0.18

29.2589 7Q10 3.3 266.3 267.04 267.04 0.00061 0.56 5.9 14.41 0.15
29.2589 Summer Ave 13.5 266.3 267.6 267.61 0.000619 0.83 16.27 22.23 0.17
29.2589 10-yr 392 266.3 272.33 272.4 0.00049 2.19 184.33 77.82 0.19
29.2589 100-yr 736 266.3 274.07 274.14 0.000356 2.38 592.6 681.07 0.17

29.0809 7Q10 3.3 265.7 266.45 266.45 0.000648 0.57 5.78 14.33 0.16
29.0809 Summer Ave 13.5 265.7 267.03 267.04 0.0006 0.82 16.56 22.68 0.17
29.0809 10-yr 392 265.7 271.89 271.96 0.000452 2.1 206.96 130.01 0.19
29.0809 100-yr 736 265.7 273.84 273.88 0.000214 1.89 968.12 748.46 0.14

28.9029 7Q10 3.3 265.1 265.89 265.89 0.000561 0.53 6.24 14.94 0.14
28.9029 Summer Ave 13.5 265.1 266.43 266.44 0.000674 0.83 16.35 23 0.17
28.9029 10-yr 392 265.1 271.46 271.53 0.000459 2.05 209.02 130.23 0.18
28.9029 100-yr 736 265.1 273.69 273.71 0.000139 1.52 1230.33 753.52 0.11

28.7249 7Q10 3.3 264.5 265.17 265.18 0.001105 0.67 4.95 13.98 0.2
28.7249 Summer Ave 13.5 264.5 265.72 265.74 0.000853 0.92 14.69 20.99 0.19
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Table F-5
HEC-RAS Output

Remove 3 Dams (after 20 years)
River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)
28.7249 10-yr 392 264.5 271.1 271.15 0.00035 1.83 278.03 183.77 0.16
28.7249 100-yr 736 264.5 273.61 273.62 0.000068 1.11 1703.62 772.69 0.08

28.5564 7Q10 3.3 263.86 264.65 264.2 264.65 0.000365 0.44 7.51 18.37 0.11
28.5564 Summer Ave 13.5 263.86 265.28 264.43 265.29 0.000326 0.64 20.98 32.72 0.12
28.5564 10-yr 392 263.86 270.7 266.43 270.81 0.000383 2.6 150.99 356.51 0.18
28.5564 100-yr 736 263.86 273.26 267.49 273.45 0.000433 3.47 212.31 741.39 0.21

28.5517 Bridge

28.5469 7Q10 3.3 263.86 264.63 264.2 264.63 0.000415 0.46 7.18 18 0.12
28.5469 Summer Ave 13.5 263.86 265.27 264.43 265.27 0.000349 0.66 20.57 32.59 0.12
28.5469 10-yr 392 263.86 270.68 266.43 270.79 0.000387 2.6 150.51 347.24 0.18
28.5469 100-yr 736 263.86 273.24 267.49 273.42 0.000437 3.48 211.76 739.2 0.21

28.3689 7Q10 3.3 263.3 264.55 264.55 0.000036 0.2 16.68 20.47 0.04
28.3689 Summer Ave 13.5 263.3 265.09 265.09 0.000119 0.48 28.3 22.46 0.07
28.3689 10-yr 392 263.3 270.27 270.34 0.000551 2.16 181.28 43.38 0.19
28.3689 100-yr 736 263.3 272.93 273 0.000347 2.14 541.86 500.75 0.16

28.1909 7Q10 3.3 262.5 264.54 264.54 0.000007 0.12 26.97 20.31 0.02
28.1909 Summer Ave 13.5 262.5 265.02 265.02 0.00005 0.36 37.64 23.77 0.05
28.1909 10-yr 392 262.5 269.85 269.9 0.000388 1.81 216.69 54.3 0.16
28.1909 100-yr 736 262.5 272.81 272.83 0.000099 1.3 1191.46 551.86 0.09

28.019 7Q10 3.3 259.8 264.54 260.08 264.54 0 0.02 156.8 40.7 0
28.019 Summer Ave 13.5 259.8 265.02 260.29 265.02 0.000001 0.08 175.12 41.06 0.01
28.019 10-yr 392 259.8 269.78 261.9 269.8 0.000045 1.1 356.16 372.48 0.06
28.019 100-yr 736 259.8 272.78 262.67 272.79 0.000019 0.85 1920.53 395.08 0.04

28.016 Culvert

28.013 7Q10 3.3 259.8 262.68 260.08 262.68 0 0.04 86.07 39.19 0
28.013 Summer Ave 13.5 259.8 263.26 260.29 263.26 0.000003 0.12 108.15 39.66 0.01
28.013 10-yr 392 259.8 268.59 261.9 268.61 0.000071 1.26 310.77 174.05 0.08
28.013 100-yr 736 259.8 271.04 262.67 271.09 0.000104 1.82 403.78 381.92 0.1

27.8613 7Q10 3.3 261.9 262.67 262.67 0.000567 0.49 6.78 16.49 0.13
27.8613 Summer Ave 13.5 261.9 263.24 263.24 0.000586 0.73 18.38 24.64 0.15
27.8613 10-yr 392 261.9 268.43 268.48 0.000445 1.85 216.15 103.33 0.16
27.8613 100-yr 736 261.9 270.94 270.97 0.000152 1.5 887.24 342.46 0.1

27.7096 7Q10 3.3 261.4 262.26 262.26 0.000456 0.45 7.41 17.48 0.12
27.7096 Summer Ave 13.5 261.4 262.85 262.86 0.000399 0.65 20.69 24.81 0.13
27.7096 10-yr 392 261.4 268.04 268.1 0.000503 2.03 193.04 46.63 0.18
27.7096 100-yr 736 261.4 270.75 270.81 0.000264 2.01 534.05 218.54 0.14

27.5579 7Q10 3.3 261.1 262.02 262.03 0.000206 0.33 9.86 19.66 0.08
27.5579 Summer Ave 13.5 261.1 262.56 262.57 0.000333 0.61 22 25.3 0.12
27.5579 10-yr 392 261.1 267.64 267.71 0.000474 2.06 201.52 90.7 0.17
27.5579 100-yr 736 261.1 270.58 270.62 0.000192 1.81 653.96 210.67 0.12

27.4062 7Q10 3.3 260.8 261.9 261.91 0.000115 0.28 11.59 19.01 0.06
27.4062 Summer Ave 13.5 260.8 262.23 262.24 0.000516 0.73 18.43 22.49 0.14
27.4062 10-yr 392 260.8 267.39 267.42 0.000269 1.67 344.19 142.4 0.13
27.4062 100-yr 736 260.8 270.49 270.51 0.000106 1.44 885.43 206.77 0.09

27.2546 7Q10 3.3 257.56 261.9 257.84 261.9 0 0.06 55.48 21.57 0.01
27.2546 Summer Ave 13.5 257.56 262.22 258.11 262.22 0.000005 0.23 59.94 23.23 0.02
27.2546 10-yr 392 257.56 266.95 260.84 267.1 0.000377 3.11 126.12 93.87 0.18
27.2546 100-yr 736 257.56 269.88 262.36 270.18 0.00052 4.4 167.1 156.35 0.22

27.2452 Culvert

27.2357 7Q10 3.3 257.56 261.9 257.84 261.9 0 0.06 55.43 21.56 0.01
27.2357 Summer Ave 13.5 257.56 262.19 258.11 262.19 0.000005 0.23 59.5 23.07 0.02
27.2357 10-yr 392 257.56 266.1 260.84 266.28 0.000524 3.43 114.25 84.27 0.21
27.2357 100-yr 736 257.56 268.85 262.36 269.21 0.000701 4.82 152.79 132.96 0.26

27.0934 7Q10 3.3 259.8 261.9 261.9 0.000003 0.08 39.49 28.43 0.01
27.0934 Summer Ave 13.5 259.8 262.18 262.18 0.000032 0.28 47.77 30.16 0.04
27.0934 10-yr 392 259.8 265.81 265.86 0.000354 1.86 287.58 117.49 0.15
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Table F-5
HEC-RAS Output

Remove 3 Dams (after 20 years)
River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)
27.0934 100-yr 736 259.8 268.71 268.74 0.000151 1.69 703.01 168.49 0.11

26.9512 7Q10 3.3 260.4 261.9 261.9 0.00001 0.12 28.01 27.11 0.02
26.9512 Summer Ave 13.5 260.4 262.14 262.15 0.000086 0.39 34.99 29.12 0.06
26.9512 10-yr 392 260.4 265.46 265.52 0.000576 2.09 245.18 144.21 0.19
26.9512 100-yr 736 260.4 268.6 268.63 0.000149 1.6 763.9 216.8 0.11

26.809 7Q10 7.9 257.6 261.89 261.89 0.000001 0.06 139.74 50.68 0.01
26.809 Summer Ave 31.8 257.6 262.13 262.14 0.000008 0.21 152.21 52.96 0.02
26.809 10-yr 820 257.6 265.16 265.22 0.000335 2.16 542.53 172.91 0.16
26.809 100-yr 1732 257.6 268.42 268.48 0.000221 2.36 1200.48 230.07 0.14

26.7901 7Q10 7.9 261.74 261.87 261.84 261.89 0.016077 1.18 6.68 53.02 0.59
26.7901 Summer Ave 31.8 261.74 262.06 261.96 262.12 0.011279 1.86 17.13 53.06 0.58
26.7901 10-yr 820 261.74 264.54 263.69 265.01 0.005605 5.52 149.13 53.53 0.58
26.7901 100-yr 1732 261.74 267.89 264.95 268.32 0.001794 5.28 348.51 97.19 0.38

26.7899 Inl Struct

26.773 7Q10 7.9 250.37 250.96 250.58 250.97 0.001449 0.99 7.98 19.38 0.23
26.773 Summer Ave 31.8 250.37 251.57 250.93 251.63 0.002165 1.95 16.31 25.41 0.31
26.773 10-yr 820 250.37 258.31 255.2 259.2 0.002638 7.59 108.04 91.82 0.47
26.773 100-yr 1732 250.37 267.88 258.34 267.92 0.000087 2.34 1755.76 208.83 0.1

26.7669 Bridge

26.7608 7Q10 7.9 250.37 250.58 250.58 250.7 0.041301 2.71 2.92 15.71 1.03
26.7608 Summer Ave 31.8 250.37 250.93 250.93 251.2 0.028084 4.21 7.56 19.07 0.99
26.7608 10-yr 820 250.37 255.2 255.2 257.62 0.013781 12.47 65.79 61.23 1
26.7608 100-yr 1732 250.37 258.34 258.34 262.3 0.011634 15.98 108.41 92.09 1

26.7419 7Q10 7.9 248.37 248.9 248.91 0.001222 0.82 9.66 23.08 0.22
26.7419 Summer Ave 31.8 248.37 249.33 249.37 0.00195 1.62 19.65 23.2 0.31
26.7419 10-yr 820 248.37 254.23 254.79 0.003156 5.99 140.4 74.76 0.45
26.7419 100-yr 1732 248.37 257.41 257.96 0.002299 6.52 393.78 84.59 0.39

26.6661 7Q10 7.9 246.99 247.44 247.44 247.55 0.030139 2.71 2.91 13.02 1.01
26.6661 Summer Ave 31.8 246.99 247.96 248.05 0.006734 2.37 13.4 23.56 0.55
26.6661 10-yr 820 246.99 253.15 253.63 0.002561 5.59 146.64 27.14 0.42
26.6661 100-yr 1732 246.99 256 256.86 0.003114 7.54 261.49 66.84 0.47

26.5903 7Q10 7.9 245.62 246.76 246.77 0.000515 0.66 11.97 20.99 0.15
26.5903 Summer Ave 31.8 245.62 247.45 247.47 0.000588 1.08 29.41 26.59 0.18
26.5903 10-yr 820 245.62 252.4 252.76 0.001746 4.83 169.77 29.86 0.36
26.5903 100-yr 1732 245.62 254.91 255.68 0.002672 7.03 246.31 30.99 0.44

26.5146 7Q10 8.4 244.32 246.75 246.75 0.000016 0.21 40.72 29.23 0.03
26.5146 Summer Ave 34 244.32 247.4 247.4 0.000076 0.57 59.83 29.64 0.07
26.5146 10-yr 860 244.32 251.86 252.15 0.001267 4.34 198.36 32.46 0.31
26.5146 100-yr 1850 244.32 253.88 254.64 0.002538 6.97 265.35 33.74 0.44

26.4957 7Q10 8.4 245.1 246.74 245.66 246.74 0.000056 0.3 28.43 31.1 0.05
26.4957 Summer Ave 34 245.1 247.38 246.13 247.39 0.000166 0.69 48.96 33.19 0.1
26.4957 10-yr 860 245.1 251.78 248.69 252 0.001042 3.79 226.81 100.08 0.3
26.4957 100-yr 1850 245.1 253.8 250.47 254.32 0.001631 5.78 320.16 116.78 0.39

26.4923 Bridge

26.4889 7Q10 8.4 245.1 246.74 245.66 246.74 0.000056 0.3 28.43 31.1 0.05
26.4889 Summer Ave 34 245.1 247.38 246.13 247.39 0.000166 0.69 48.94 33.19 0.1
26.4889 10-yr 860 245.1 251.75 248.69 251.97 0.001063 3.82 225.39 99.83 0.3
26.4889 100-yr 1850 245.1 253.71 250.47 254.24 0.001702 5.86 315.83 115.98 0.4

26.4699 7Q10 8.4 245.21 246.74 246.74 0.000044 0.28 30.41 30.95 0.05
26.4699 Summer Ave 34 245.21 247.37 247.37 0.000149 0.67 50.55 33.26 0.1
26.4699 10-yr 860 245.21 251.67 251.85 0.000861 3.53 337.02 103.92 0.27
26.4699 100-yr 1850 245.21 253.66 254 0.001218 5.06 555.87 117.35 0.34

26.2805 7Q10 8.4 244.7 246.72 246.72 0.000008 0.15 56.65 30.39 0.02
26.2805 Summer Ave 34 244.7 247.28 247.29 0.000054 0.46 73.88 31.1 0.05
26.2805 10-yr 860 244.7 251.1 251.17 0.000511 2.62 601.06 203.12 0.19
26.2805 100-yr 1850 244.7 252.97 253.07 0.000635 3.49 1023.15 248.65 0.22
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Table F-5
HEC-RAS Output

Remove 3 Dams (after 20 years)
River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)

26.173 7Q10 8.4 246.39 246.7 246.71 0.003487 0.77 10.85 51.69 0.3
26.173 Summer Ave 34 246.39 247.19 247.21 0.001027 0.93 36.69 53.02 0.2
26.173 10-yr 860 246.39 250.44 250.65 0.001895 3.69 262.54 121.09 0.34
26.173 100-yr 1850 246.39 252.13 252.45 0.002056 4.86 476.57 133.45 0.38

26.0656 7Q10 8.4 245.9 246.61 246.61 0.000052 0.18 45.92 80.79 0.04
26.0656 Summer Ave 34 245.9 247.03 247.04 0.000137 0.42 80.52 83.59 0.08
26.0656 10-yr 860 245.9 249.9 249.98 0.000734 2.35 423.01 151.95 0.22
26.0656 100-yr 1850 245.9 251.5 251.65 0.000913 3.3 676.25 163.58 0.26

25.9292 7Q10 8.4 246.13 246.48 246.49 0.004738 0.8 10.56 60.82 0.34
25.9292 Summer Ave 34 246.13 246.74 246.76 0.003515 1.04 32.7 100.77 0.32
25.9292 10-yr 860 246.13 249.08 249.19 0.001802 2.63 326.84 150.82 0.31
25.9292 100-yr 1850 246.13 250.68 250.83 0.001468 3.11 595.71 183.53 0.3

25.9103 7Q10 8.4 246.16 246.46 246.21 246.46 0.000063 0.13 64.52 219.27 0.04
25.9103 Summer Ave 34 246.16 246.71 246.25 246.71 0.000132 0.28 119.56 219.91 0.07
25.9103 10-yr 860 246.16 249.06 246.95 249.08 0.000326 1.35 639.12 225.89 0.14
25.9103 100-yr 1850 246.16 250.67 247.47 250.72 0.000343 1.85 1002.6 230.01 0.15

25.9084 Bridge

25.9065 7Q10 8.4 246.16 246.46 246.21 246.46 0.000064 0.13 64.02 219.27 0.04
25.9065 Summer Ave 34 246.16 246.71 246.25 246.71 0.000136 0.29 118.39 219.9 0.07
25.9065 10-yr 860 246.16 249.02 246.95 249.05 0.000338 1.36 631.92 225.81 0.14
25.9065 100-yr 1850 246.16 250.61 247.47 250.67 0.000357 1.87 990.5 229.87 0.16

25.8826 7Q10 8.4 246.1 246.41 246.33 246.43 0.01051 1.09 7.67 49.77 0.49
25.8826 Summer Ave 34 246.1 246.59 246.64 0.014714 1.76 19.3 78.94 0.63
25.8826 10-yr 860 246.1 248.76 248.92 0.003213 3.17 271.59 146.65 0.41
25.8826 100-yr 1850 246.1 250.34 250.54 0.001963 3.56 532.94 213.98 0.35

25.8637 7Q10 8.4 242.97 246.42 243.03 246.42 0 0.02 453.14 175.07 0
25.8637 Summer Ave 34 242.97 246.61 243.1 246.61 0.000001 0.07 478.74 177.52 0.01
25.8637 10-yr 860 242.97 248.8 244.07 248.82 0.000087 1.12 767.21 210.44 0.08
25.8637 100-yr 1850 242.97 250.37 244.8 250.43 0.000182 1.9 973.35 250.93 0.12

25.8619 Bridge

25.8601 7Q10 8.4 242.97 246.42 243.03 246.42 0 0.02 453.13 175.07 0
25.8601 Summer Ave 34 242.97 246.61 243.1 246.61 0.000001 0.07 478.64 177.51 0.01
25.8601 10-yr 860 242.97 248.8 244.07 248.82 0.000087 1.12 767.21 210.44 0.08
25.8601 100-yr 1850 242.97 250.37 244.8 250.43 0.000182 1.9 973.34 250.93 0.12

25.8525 7Q10 8.4 246.29 246.39 246.36 246.41 0.019021 1.12 7.83 76.89 0.62
25.8525 Summer Ave 34 246.29 246.55 246.48 246.6 0.014721 1.82 19.9 79.72 0.63
25.8525 10-yr 860 246.29 248.16 247.87 248.66 0.011814 5.94 172.18 109.27 0.77
25.8525 100-yr 1850 246.29 248.72 248.72 250.02 0.022238 9.63 236.26 126.68 1.1

25.8523 Inl Struct

25.8408 7Q10 8.4 233.38 235.16 235.16 0.000005 0.11 78.48 51.08 0.02
25.8408 Summer Ave 34 233.38 235.59 235.59 0.000034 0.34 100.39 51.67 0.04
25.8408 10-yr 860 233.38 239.94 240.05 0.000445 2.68 338.48 57.73 0.19
25.8408 100-yr 1850 233.38 243.19 243.41 0.00051 3.78 533.79 66.76 0.22

25.8237 7Q10 8.4 234.87 235.14 235.01 235.16 0.004757 1.03 8.13 31.65 0.36
25.8237 Summer Ave 34 234.87 235.53 235.22 235.57 0.003735 1.66 20.5 32.21 0.37
25.8237 10-yr 860 234.87 239.3 237.69 239.83 0.004541 5.87 146.4 34.58 0.5
25.8237 100-yr 1850 234.87 242.75 239.53 243.24 0.002238 6.02 453.33 119.17 0.38

25.8207 Bridge

25.8176 7Q10 8.4 234.87 235.14 235.01 235.15 0.004981 1.05 8.02 31.64 0.37
25.8176 Summer Ave 34 234.87 235.52 235.22 235.56 0.00392 1.68 20.2 32.21 0.37
25.8176 10-yr 860 234.87 239.11 237.69 239.7 0.005205 6.14 139.99 34.46 0.54
25.8176 100-yr 1850 234.87 241.27 239.53 242.27 0.005518 8.19 286.46 107.13 0.58

25.7987 7Q10 8.4 234.37 234.63 234.51 234.65 0.005283 1.07 7.88 31.63 0.38
25.7987 Summer Ave 34 234.37 234.85 234.71 234.93 0.010748 2.29 14.86 32.11 0.59
25.7987 10-yr 860 234.37 238.57 239.17 0.005362 6.2 138.65 34.5 0.55
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Table F-5
HEC-RAS Output

Remove 3 Dams (after 20 years)
River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)
25.7987 100-yr 1850 234.37 240.35 239.03 241.57 0.007246 8.98 245.08 103.65 0.66

25.6506 7Q10 8.4 229.37 229.84 229.67 229.86 0.0072 1.12 7.52 25.33 0.36
25.6506 Summer Ave 34 229.37 230.4 230.43 0.003554 1.54 22.14 26.5 0.3
25.6506 10-yr 860 229.37 236.03 236.3 0.002512 4.31 297.82 180.47 0.31
25.6506 100-yr 1850 229.37 238.1 238.36 0.002277 4.98 800.03 305.79 0.31

25.5369 7Q10 8.4 227.97 228.61 228.24 228.61 0.000968 0.59 14.23 27.4 0.14
25.5369 Summer Ave 34 227.97 229.21 228.45 229.23 0.001278 1.1 30.83 27.83 0.18
25.5369 10-yr 860 227.97 234.4 234.7 0.002812 4.49 244.79 145.91 0.32
25.5369 100-yr 1850 227.97 236.58 236.9 0.002581 5.29 697.36 267.03 0.33

25.4233 7Q10 8.4 226.6 226.79 226.77 226.85 0.043974 1.84 4.55 28.1 0.81
25.4233 Summer Ave 34 226.6 227.08 226.99 227.19 0.024275 2.68 12.7 28.31 0.7
25.4233 10-yr 860 226.6 232.21 229.66 232.62 0.004337 5.13 168.2 35.63 0.39
25.4233 100-yr 1850 226.6 234.17 231.65 234.78 0.004998 6.8 464.55 219.72 0.45

25.2591 7Q10 8.4 221.16 221.63 221.33 221.64 0.00225 0.78 10.8 26.3 0.21
25.2591 Summer Ave 34 221.16 222.16 221.58 222.18 0.002514 1.28 26.64 33.46 0.25
25.2591 10-yr 860 221.16 224.08 223.94 225.13 0.024285 8.19 105.03 42.62 0.92
25.2591 100-yr 1850 221.16 226.17 227.56 0.016007 9.45 195.8 44.22 0.79

25.095 7Q10 8.4 215.75 215.86 215.86 215.92 0.079343 1.91 4.4 40.44 1.02
25.095 Summer Ave 34 215.75 216.03 216.03 216.17 0.059338 3.04 11.2 41.11 1.03
25.095 10-yr 860 215.75 221.02 221.18 0.001696 3.27 263.22 56.81 0.27
25.095 100-yr 1850 215.75 222.84 223.14 0.002223 4.62 634.05 420.17 0.32

24.9309 7Q10 8.4 214.17 214.75 214.75 0.000148 0.25 34.28 61.06 0.06
24.9309 Summer Ave 34 214.17 215.36 215.37 0.000212 0.47 72.06 62.2 0.08
24.9309 10-yr 860 214.17 220.42 220.48 0.000443 1.95 757.65 867.09 0.14
24.9309 100-yr 1850 214.17 222.75 222.76 0.00013 1.32 4282.71 1675.31 0.08

24.7506 7Q10 8.4 214.12 214.4 214.41 0.00208 0.61 13.68 49.05 0.2
24.7506 Summer Ave 34 214.12 215.02 215.03 0.000701 0.76 44.87 51.65 0.14
24.7506 10-yr 860 214.12 219.96 220.02 0.000524 2.15 809.21 943.73 0.16
24.7506 100-yr 1850 214.12 222.64 222.65 0.000102 1.24 4375.75 1412.49 0.08

24.5703 7Q10 8.4 213.28 213.89 213.89 0.000246 0.37 22.98 39.88 0.08
24.5703 Summer Ave 34 213.28 214.6 214.61 0.000305 0.64 53.53 47.5 0.11
24.5703 10-yr 860 213.28 219.61 219.64 0.000297 1.83 1203.11 914.58 0.13
24.5703 100-yr 1850 213.28 222.56 222.57 0.000074 1.2 4360.91 1123.44 0.07

24.39 7Q10 8.4 212.79 213.75 213.75 0.000093 0.3 27.65 33.83 0.06
24.39 Summer Ave 34 212.79 214.29 214.3 0.000339 0.71 47.86 43.29 0.12
24.39 10-yr 860 212.79 219.33 219.37 0.000274 1.94 1123.95 680.25 0.14
24.39 100-yr 1850 212.79 222.48 222.5 0.000082 1.41 3651.77 845.69 0.08

24.3466 7Q10 8.4 212.6 213.74 212.77 213.74 0.00006 0.27 31.19 34 0.05
24.3466 Summer Ave 34 212.6 214.22 213.02 214.23 0.000276 0.69 49.54 41.84 0.11
24.3466 10-yr 860 212.6 219.29 215.42 219.31 0.000165 1.56 1526.68 721.78 0.11
24.3466 100-yr 1850 212.6 222.47 216.79 222.48 0.000062 1.27 3924.59 788.19 0.07

24.3261 Bridge

24.3055 7Q10 8.4 212.53 213.72 213.72 0.000061 0.27 30.66 33.13 0.05
24.3055 Summer Ave 34 212.53 214.16 214.17 0.000314 0.73 46.71 39.83 0.12
24.3055 10-yr 860 212.53 218.91 218.96 0.000349 2.2 838.94 373.58 0.16
24.3055 100-yr 1850 212.53 222.41 222.43 0.000102 1.63 3118.98 720.82 0.1

24.2097 7Q10 8.4 211.22 213.72 213.72 0.000004 0.11 76.71 42.4 0.01
24.2097 Summer Ave 34 211.22 214.12 214.13 0.000031 0.36 94.11 43.18 0.04
24.2097 10-yr 860 211.22 218.81 218.84 0.000162 1.73 1118.93 374.7 0.12
24.2097 100-yr 1850 211.22 222.37 222.39 0.00008 1.62 3016.25 585.91 0.09

24.0294 7Q10 8.4 213.5 213.67 213.62 213.7 0.011342 1.37 6.14 36.63 0.59
24.0294 Summer Ave 34 213.5 213.93 213.8 214 0.00853 2.14 15.86 38.58 0.59
24.0294 10-yr 860 213.5 217.98 215.99 218.35 0.002292 4.88 177.19 51.59 0.41
24.0294 100-yr 1850 213.5 222.06 217.63 222.2 0.000503 3.55 1142.29 312.16 0.22

24.0293 Inl Struct

23.9226 7Q10 8.4 207.33 210.74 207.85 210.74 0.000001 0.06 129.3 48.38 0.01
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Table F-5
HEC-RAS Output

Remove 3 Dams (after 20 years)
River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)
23.9226 Summer Ave 34 207.33 211.22 208.08 211.22 0.000006 0.22 151.88 49.09 0.02
23.9226 10-yr 860 207.33 217.97 210.15 218.02 0.000087 1.72 597.84 96.03 0.1
23.9226 100-yr 1850 207.33 222.06 211.64 222.14 0.000108 2.42 1232.75 286.97 0.11

23.9206 Bridge

23.9185 7Q10 8.4 207.33 210.74 207.85 210.74 0.000001 0.06 129.3 48.38 0.01
23.9185 Summer Ave 34 207.33 211.22 208.08 211.22 0.000006 0.22 151.87 49.09 0.02
23.9185 10-yr 860 207.33 217.94 210.15 217.99 0.000088 1.72 594.85 95.73 0.1
23.9185 100-yr 1850 207.33 221.83 211.64 221.92 0.000116 2.47 1172.1 255.91 0.12

23.7761 7Q10 8.4 210.03 210.7 210.59 210.73 0.006313 1.26 6.66 28.95 0.46
23.7761 Summer Ave 34 210.03 211.14 211.19 0.00289 1.68 20.29 31.75 0.37
23.7761 10-yr 860 210.03 217.77 217.85 0.000369 2.3 373.77 73.74 0.18
23.7761 100-yr 1850 210.03 221.72 221.79 0.000236 2.17 1059.45 308.72 0.15

23.6337 7Q10 8.4 208.82 209.8 209.81 0.000498 0.58 14.4 29.67 0.15
23.6337 Summer Ave 34 208.82 210.52 210.53 0.000406 0.91 37.49 33.74 0.15
23.6337 10-yr 860 208.82 217.53 217.6 0.0003 2.05 419.32 85.35 0.16
23.6337 100-yr 1850 208.82 221.58 221.64 0.000169 2.1 1185.06 315.97 0.13

23.4913 7Q10 8.4 208.35 209.3 208.92 209.31 0.000902 0.82 10.24 22.81 0.2
23.4913 Summer Ave 34 208.35 210.12 209.23 210.15 0.000644 1.27 26.85 26.21 0.2
23.4913 10-yr 860 208.35 216.99 212.61 217.23 0.00063 3.93 218.99 185.04 0.26
23.4913 100-yr 1850 208.35 221.49 214.6 221.53 0.000104 1.88 1692.98 362.85 0.11

23.4571 Bridge

23.4243 7Q10 8.4 207.6 209.06 208.24 209.06 0.000163 0.42 20.18 29.99 0.09
23.4243 Summer Ave 34 207.6 209.97 208.54 209.98 0.000156 0.72 47.53 31.04 0.1
23.4243 10-yr 860 207.6 216.68 211.33 216.87 0.000399 3.46 248.94 73.44 0.21
23.4243 100-yr 1850 207.6 219.41 213.28 219.68 0.000481 4.58 873.76 264.24 0.24

23.3571 7Q10 8.4 207.85 208.95 208.42 208.96 0.000557 0.69 12.12 20.9 0.16
23.3571 Summer Ave 34 207.85 209.88 208.78 209.89 0.000379 0.97 35.1 27.03 0.15
23.3571 10-yr 860 207.85 216.64 211.76 216.69 0.000239 2 729.06 265.94 0.15
23.3571 100-yr 1850 207.85 219.4 213.79 219.47 0.0002 2.4 1540.93 337.31 0.15

23.347 Bridge

23.3364 7Q10 8.4 207.93 208.82 208.51 208.84 0.002086 1.1 7.66 17.87 0.3
23.3364 Summer Ave 34 207.93 209.82 208.88 209.84 0.000541 1.07 31.68 27.54 0.18
23.3364 10-yr 860 207.93 216.47 211.75 216.58 0.000371 2.7 348.38 77.45 0.19
23.3364 100-yr 1850 207.93 218.62 213.68 218.86 0.000563 4.05 713.55 249.54 0.25

23.2205 7Q10 8.4 206.65 208.37 208.38 0.000388 0.74 11.38 13.25 0.14
23.2205 Summer Ave 34 206.65 209.54 209.56 0.000394 1.05 32.28 22.31 0.15
23.2205 10-yr 860 206.65 216.21 216.33 0.000446 2.9 405.65 175.88 0.2
23.2205 100-yr 1850 206.65 218.28 218.49 0.000596 4.05 836.86 239.66 0.25

23.069 7Q10 8.4 206.44 207.98 207.99 0.000621 0.87 9.65 12.55 0.17
23.069 Summer Ave 34 206.44 209.21 209.22 0.000444 1.09 31.23 22.58 0.16
23.069 10-yr 860 206.44 215.87 215.99 0.000404 2.85 399.5 221.5 0.2
23.069 100-yr 1850 206.44 217.86 218.04 0.000512 3.83 954.31 305.15 0.23

22.8683 7Q10 8.4 205.6 207.62 207.62 0.000219 0.61 13.69 13.58 0.11
22.8683 Summer Ave 34 205.6 208.83 208.85 0.000288 0.97 35.22 21.79 0.13
22.8683 10-yr 860 205.6 215.41 215.53 0.000456 2.91 431.76 354.2 0.2
22.8683 100-yr 1850 205.6 217.45 217.56 0.000375 3.18 1670.9 761.47 0.19

22.6637 7Q10 8.4 205.76 207.21 207.22 0.000748 0.92 9.12 12.59 0.19
22.6637 Summer Ave 34 205.76 208.44 208.46 0.000462 1.09 31.2 23.28 0.17
22.6637 10-yr 860 205.76 215.02 215.11 0.000329 2.55 680.36 326.12 0.18
22.6637 100-yr 1850 205.76 217.04 217.15 0.00037 3.25 1484.64 425 0.2

22.4668 7Q10 8.4 204.44 206.76 206.77 0.000279 0.53 15.89 13.69 0.09
22.4668 Summer Ave 34 204.44 207.96 207.97 0.000473 0.91 40.99 31.16 0.12
22.4668 10-yr 860 204.44 214.46 214.51 0.001203 1.91 545.51 209.47 0.2
22.4668 100-yr 1850 204.44 216.55 216.59 0.000779 2.25 1522.97 672.83 0.18

22.2395 7Q10 8.4 204.79 206.3 206.31 0.000561 0.58 14.51 19.22 0.12
22.2395 Summer Ave 34 204.79 207.4 207.41 0.000459 0.79 42.8 30.21 0.12
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Table F-5
HEC-RAS Output

Remove 3 Dams (after 20 years)
River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)
22.2395 10-yr 860 204.79 213.57 213.63 0.000491 2.16 620.33 162.7 0.15
22.2395 100-yr 1850 204.79 215.59 215.69 0.000714 3.07 1108.46 396.45 0.19

22.1107 7Q10 8.4 204.19 206.09 206.09 0.000196 0.49 16.99 17.89 0.09
22.1107 Summer Ave 34 204.19 207.16 207.17 0.000285 0.83 41.16 26.56 0.12
22.1107 10-yr 860 204.19 213.23 213.31 0.000425 2.43 520.48 183.94 0.18
22.1107 100-yr 1850 204.19 215.07 215.23 0.000631 3.55 909.01 238.74 0.23

22.0918 7Q10 8.4 204.47 206.05 205.2 206.06 0.000525 0.72 11.7 14.77 0.14
22.0918 Summer Ave 34 204.47 207.11 205.74 207.13 0.000563 1.05 32.53 24.63 0.16
22.0918 10-yr 860 204.47 213.15 209.09 213.26 0.000537 2.66 322.95 64.13 0.2
22.0918 100-yr 1850 204.47 214.8 210.74 215.11 0.001043 4.42 418.95 68.26 0.29

22.0891 Bridge

22.0865 7Q10 8.4 204.47 206.05 205.2 206.06 0.000525 0.72 11.7 14.77 0.14
22.0865 Summer Ave 34 204.47 207.11 205.74 207.13 0.000563 1.05 32.53 24.63 0.16
22.0865 10-yr 860 204.47 213.15 209.09 213.26 0.000537 2.66 322.95 64.13 0.2
22.0865 100-yr 1850 204.47 214.8 210.74 215.11 0.001043 4.42 418.95 68.26 0.29

22.0675 7Q10 8.4 204.3 206 206.01 0.000531 0.61 13.85 16.27 0.12
22.0675 Summer Ave 34 204.3 207.05 207.07 0.000673 0.94 36.18 26.29 0.14
22.0675 10-yr 860 204.3 213.11 213.18 0.000641 2.22 494.94 219.08 0.17
22.0675 100-yr 1850 204.3 214.8 214.92 0.000838 3.07 987.75 362.85 0.21

22.0296 7Q10 8.4 204.7 205.83 205.84 0.001407 0.76 11.05 19.5 0.18
22.0296 Summer Ave 34 204.7 206.93 206.94 0.000562 0.82 41.22 31.97 0.13
22.0296 10-yr 860 204.7 213.03 213.07 0.000421 2.03 820.58 293.82 0.14
22.0296 100-yr 1850 204.7 214.7 214.76 0.000604 2.82 1378.34 373.48 0.17

21.8383 7Q10 8.4 204.24 205.41 205.42 0.000198 0.41 20.71 21.32 0.07
21.8383 Summer Ave 34 204.24 206.55 206.56 0.000271 0.69 49.09 28.43 0.09
21.8383 10-yr 860 204.24 212.6 212.64 0.000422 1.95 960.16 681.27 0.14
21.8383 100-yr 1850 204.24 214.29 214.32 0.000319 2 2382.53 921.99 0.13

21.63 7Q10 8.4 203.89 205.1 205.1 0.000439 0.55 15.4 18.54 0.11
21.63 Summer Ave 34 203.89 206.14 206.15 0.000531 0.85 40.03 28.54 0.13
21.63 10-yr 860 203.89 211.99 212.05 0.000698 2.15 635.08 705.41 0.18
21.63 100-yr 1850 203.89 213.93 213.96 0.000328 1.86 2261.4 885.26 0.13

21.4785 7Q10 8.4 203.73 204.98 204.98 0.000075 0.28 30.48 26.8 0.05
21.4785 Summer Ave 34 203.73 205.92 205.92 0.000179 0.59 57.32 30.41 0.08
21.4785 10-yr 860 203.73 211.65 211.68 0.00032 1.85 1106.39 528.6 0.12
21.4785 100-yr 1850 203.73 213.71 213.74 0.000244 1.92 2328.42 609.22 0.11

21.2986 7Q10 8.4 204.5 204.64 204.64 204.71 0.070696 2.1 4 29.24 1
21.2986 Summer Ave 34 204.5 205.55 205.56 0.001272 1 34.15 37.27 0.18
21.2986 10-yr 860 204.5 211.26 211.31 0.000569 2.01 699.02 665.94 0.16
21.2986 100-yr 1850 204.5 213.53 213.55 0.000234 1.67 2471.6 827.42 0.11

21.1187 7Q10 8.4 200.99 203.89 203.89 0.000121 0.4 21.18 14.63 0.06
21.1187 Summer Ave 34 200.99 204.98 204.99 0.000348 0.84 42.02 30.53 0.1
21.1187 10-yr 860 200.99 210.78 210.82 0.000492 1.93 913.84 540.57 0.14
21.1187 100-yr 1850 200.99 213.31 213.33 0.00024 1.73 2320.74 561.7 0.11

20.9293 7Q10 8.4 202.83 203.65 203.66 0.000609 0.52 16.17 26.56 0.12
20.9293 Summer Ave 34 202.83 204.57 204.58 0.000497 0.82 41.31 28.55 0.12
20.9293 10-yr 860 202.83 210.32 210.36 0.000421 2.17 754.28 197.15 0.14
20.9293 100-yr 1850 202.83 212.96 213.02 0.00043 2.71 1286.2 205.45 0.15

20.7586 7Q10 8.4 202.45 203.39 203.39 0.000173 0.44 19.07 26.35 0.09
20.7586 Summer Ave 34 202.45 204.3 204.31 0.000199 0.78 43.67 27.82 0.11
20.7586 10-yr 860 202.45 210.03 210.08 0.000234 2.26 681.8 179.31 0.15
20.7586 100-yr 1850 202.45 212.67 212.73 0.000241 2.83 1191.35 201.28 0.16

20.4783 7Q10 8.4 201.82 202.8 202.82 0.001546 1.03 8.16 16.66 0.26
20.4783 Summer Ave 34 201.82 203.83 203.84 0.00056 1.1 31.01 26.8 0.18
20.4783 10-yr 860 201.82 209.54 209.63 0.000408 2.39 383.2 104.48 0.19
20.4783 100-yr 1850 201.82 212.14 212.28 0.000391 3.13 705.13 143.76 0.2

20.4594 7Q10 8.4 200.94 202.76 201.66 202.76 0.000241 0.53 15.75 17.35 0.1
20.4594 Summer Ave 34 200.94 203.78 202.2 203.8 0.000361 0.88 38.65 27.18 0.13
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Table F-5
HEC-RAS Output

Remove 3 Dams (after 20 years)
River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)
20.4594 10-yr 860 200.94 209.48 205.52 209.58 0.000654 2.47 348.74 81.64 0.21
20.4594 100-yr 1850 200.94 212.07 207.16 212.23 0.000712 3.13 591 102.85 0.23

20.4539 Bridge

20.4484 7Q10 8.4 200.94 202.74 201.66 202.74 0.000255 0.54 15.42 17.17 0.1
20.4484 Summer Ave 34 200.94 203.76 202.2 203.77 0.00038 0.9 37.9 26.91 0.13
20.4484 10-yr 860 200.94 209.48 205.52 209.58 0.000654 2.47 348.74 81.64 0.21
20.4484 100-yr 1850 200.94 212.07 207.16 212.23 0.000712 3.13 591 102.85 0.23

20.4294 7Q10 8.4 201.53 202.7 202.05 202.71 0.000428 0.59 14.18 20.73 0.13
20.4294 Summer Ave 34 201.53 203.72 202.42 203.73 0.000376 0.86 39.68 30.06 0.13
20.4294 10-yr 860 201.53 209.43 205.34 209.52 0.000481 2.45 350.95 74.13 0.19
20.4294 100-yr 1850 201.53 211.95 206.78 212.14 0.000661 3.54 522.4 86.05 0.23

20.424 Bridge

20.4185 7Q10 8.4 201.53 202.67 202.05 202.68 0.000491 0.62 13.53 20.46 0.13
20.4185 Summer Ave 34 201.53 203.69 202.42 203.7 0.000397 0.87 38.87 29.74 0.13
20.4185 10-yr 860 201.53 209.43 205.34 209.52 0.000481 2.45 350.95 74.13 0.19
20.4185 100-yr 1850 201.53 211.95 206.78 212.14 0.000661 3.54 522.4 86.05 0.23

20.3995 7Q10 8.4 201.48 202.63 202.63 0.000418 0.66 12.76 19.11 0.14
20.3995 Summer Ave 34 201.48 203.65 203.67 0.000332 0.94 36.26 26.6 0.14
20.3995 10-yr 860 201.48 209.38 209.48 0.000412 2.52 350.68 73.77 0.2
20.3995 100-yr 1850 201.48 211.89 212.08 0.000531 3.56 551.42 85.98 0.23

20.1874 7Q10 8.8 200.78 202.22 202.23 0.000327 0.66 13.36 16.48 0.13
20.1874 Summer Ave 35.6 200.78 203.25 203.26 0.000392 1.03 34.73 25.2 0.15
20.1874 10-yr 888 200.78 208.89 209 0.000433 3.02 563.77 207.81 0.21
20.1874 100-yr 1935 200.78 211.4 211.54 0.000424 3.72 1295.26 374.22 0.22

19.9791 7Q10 8.8 200.83 201.79 201.8 0.000485 0.71 12.37 18.43 0.15
19.9791 Summer Ave 35.6 200.83 202.83 202.85 0.000362 0.97 36.62 27.31 0.15
19.9791 10-yr 888 200.83 208.43 208.52 0.000424 2.76 627.36 267.47 0.2
19.9791 100-yr 1935 200.83 211.03 211.12 0.000324 3.08 1607.13 498.54 0.19

19.7821 7Q10 8.8 199.93 201.5 201.51 0.000183 0.52 16.84 19.09 0.1
19.7821 Summer Ave 35.6 199.93 202.52 202.53 0.000252 0.88 40.3 26.26 0.13
19.7821 10-yr 888 199.93 208.08 208.13 0.000321 2.32 755.7 249.18 0.17
19.7821 100-yr 1935 199.93 210.73 210.79 0.000288 2.72 1555.25 355.72 0.17

19.5889 7Q10 8.8 199.9 201.38 201.38 0.000088 0.41 21.4 19.81 0.07
19.5889 Summer Ave 35.6 199.9 202.29 202.3 0.000206 0.88 40.65 22.4 0.11
19.5889 10-yr 888 199.9 207.65 207.73 0.000496 2.82 620.5 230.38 0.21
19.5889 100-yr 1935 199.9 210.37 210.46 0.000381 3.17 1408.22 337.77 0.19

19.4147 7Q10 8.8 199.82 201.31 201.32 0.000055 0.29 30.23 33.15 0.05
19.4147 Summer Ave 35.6 199.82 202.16 202.17 0.000104 0.58 61.72 38.71 0.08
19.4147 10-yr 888 199.82 207.38 207.43 0.000218 2.13 800.85 222.17 0.15
19.4147 100-yr 1935 199.82 210.12 210.19 0.000228 2.74 1494.47 284.39 0.16

19.3957 7Q10 8.8 200.03 201.26 200.8 201.29 0.001946 1.35 6.53 12.51 0.3
19.3957 Summer Ave 35.6 200.03 202.06 201.37 202.12 0.002209 2 17.77 20.59 0.35
19.3957 10-yr 888 200.03 206.96 204.86 207.3 0.001647 4.62 192.22 107.53 0.39
19.3957 100-yr 1935 200.03 209.27 206.49 209.95 0.001925 6.61 292.74 184.89 0.45

19.3903 Bridge

19.3849 7Q10 8.8 200.03 200.89 200.8 201.01 0.013409 2.78 3.17 8.73 0.75
19.3849 Summer Ave 35.6 200.03 201.82 201.37 201.93 0.004293 2.57 13.85 18.19 0.48
19.3849 10-yr 888 200.03 206.96 204.86 207.3 0.001647 4.62 192.22 107.53 0.39
19.3849 100-yr 1935 200.03 209.27 206.49 209.95 0.001925 6.61 292.72 184.88 0.45

19.366 7Q10 8.8 198.82 200.93 200.93 0.000069 0.36 24.46 23.24 0.06
19.366 Summer Ave 35.6 198.82 201.82 201.83 0.000169 0.71 49.8 33.16 0.1
19.366 10-yr 888 198.82 207.03 207.08 0.000389 1.77 500.96 160.46 0.18
19.366 100-yr 1935 198.82 209.53 209.59 0.000271 1.95 1055.96 322.87 0.16

19.1387 7Q10 8.8 199.68 200.81 200.82 0.000129 0.42 20.82 25.15 0.08
19.1387 Summer Ave 35.6 199.68 201.56 201.57 0.000279 0.84 42.43 32.5 0.13
19.1387 10-yr 888 199.68 206.4 206.51 0.000577 3.06 432.01 105.23 0.23
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Table F-5
HEC-RAS Output

Remove 3 Dams (after 20 years)
River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)
19.1387 100-yr 1935 199.68 208.88 209.08 0.000679 4.16 792.31 274.16 0.26

18.9721 7Q10 8.8 199.24 200.68 200.68 0.000174 0.45 19.64 27.26 0.09
18.9721 Summer Ave 35.6 199.24 201.25 201.27 0.000463 0.93 38.21 36.82 0.16
18.9721 10-yr 888 199.24 205.85 205.97 0.000649 3.12 468.91 190.32 0.24
18.9721 100-yr 1935 199.24 208.39 208.53 0.000552 3.62 1107.24 311.81 0.23

18.7486 7Q10 8.8 198.37 200.64 200.64 0.000017 0.19 46.2 40.77 0.03
18.7486 Summer Ave 35.6 198.37 201 201 0.000128 0.57 62.11 47.27 0.09
18.7486 10-yr 888 198.37 205.24 205.31 0.000473 2.09 424.29 123.56 0.2
18.7486 100-yr 1935 198.37 207.88 207.96 0.000397 2.38 812.71 171 0.19

18.5819 7Q10 8.8 198.95 200.62 200.62 0.000036 0.2 45.08 54.15 0.04
18.5819 Summer Ave 35.6 198.95 200.83 200.84 0.000307 0.62 57.46 61.35 0.11
18.5819 10-yr 888 198.95 204.87 204.92 0.000399 1.84 483.7 122.17 0.16
18.5819 100-yr 1935 198.95 207.55 207.63 0.000359 2.34 828.02 143.45 0.17

18.563 7Q10 8.8 200.46 200.6 200.51 200.6 0.002743 0.52 16.88 123.59 0.25
18.563 Summer Ave 35.6 200.46 200.74 200.6 200.75 0.004501 1.06 33.65 125.68 0.35
18.563 10-yr 888 200.46 204.84 201.64 204.88 0.000282 1.67 532.23 187.57 0.14
18.563 100-yr 1935 200.46 207.52 202.45 207.6 0.000273 2.26 857.77 193.83 0.15

18.5622 Bridge

18.5615 7Q10 8.8 200.46 200.51 200.51 200.54 0.062167 1.33 6.62 122.32 1
18.5615 Summer Ave 35.6 200.46 200.66 200.6 200.69 0.013757 1.48 24.06 124.49 0.59
18.5615 10-yr 888 200.46 204.83 201.64 204.88 0.000283 1.67 531.7 187.5 0.14
18.5615 100-yr 1935 200.46 207.51 202.45 207.59 0.000274 2.26 856.5 193.81 0.15

18.5425 7Q10 8.8 199.67 200.06 199.76 200.06 0.000632 0.35 25.28 79.43 0.11
18.5425 Summer Ave 35.6 199.67 200.54 200.54 0.000476 0.51 70.43 102.13 0.11
18.5425 10-yr 888 199.67 204.8 204.84 0.000408 1.61 550.26 122.87 0.13
18.5425 100-yr 1935 199.67 207.48 207.55 0.000415 2.16 924.99 161.6 0.15

18.3418 7Q10 9.1 198.02 198.96 198.97 0.001906 0.78 11.6 24.62 0.2
18.3418 Summer Ave 36.7 198.02 199.65 199.67 0.001677 1.06 34.65 42.54 0.21
18.3418 10-yr 927 198.02 204.16 204.22 0.000903 1.88 492.29 160.35 0.19
18.3418 100-yr 1998 198.02 206.98 207.04 0.000552 1.91 1048.64 234.42 0.16

18.2016 7Q10 9.1 197.56 198.22 198.22 0.000617 0.48 19.06 36.59 0.12
18.2016 Summer Ave 36.7 197.56 198.87 198.88 0.000726 0.76 48.14 51.67 0.14
18.2016 10-yr 927 197.56 203.61 203.65 0.000644 1.69 549.89 163.73 0.16
18.2016 100-yr 1998 197.56 206.64 206.67 0.000438 1.43 1399.94 401.56 0.13

18.0615 7Q10 9.1 196.38 196.59 196.59 196.69 0.065401 2.62 3.48 17.1 1.02
18.0615 Summer Ave 36.7 196.38 196.91 196.91 197.16 0.047491 4.05 9.07 18.02 1.01
18.0615 10-yr 927 196.38 201.21 202.24 0.015722 8.14 113.94 32.42 0.76
18.0615 100-yr 1998 196.38 205.22 205.81 0.006141 6.15 325.83 75.62 0.51

18.0482 7Q10 9.1 194.76 195.83 195.83 0.000019 0.13 67.48 63.02 0.02
18.0482 Summer Ave 36.7 194.76 196.56 196.56 0.000054 0.32 113.27 63.03 0.04
18.0482 10-yr 927 194.76 201.6 201.67 0.000403 2.15 431.3 63.11 0.14
18.0482 100-yr 1998 194.76 205.37 205.51 0.000434 2.99 670.64 66.16 0.16

18.0416 7Q10 9.1 195.4 195.83 195.49 195.83 0.000235 0.32 28.33 67.2 0.09
18.0416 Summer Ave 36.7 195.4 196.55 195.61 196.56 0.000139 0.48 76.98 68.59 0.08
18.0416 10-yr 927 195.4 201.58 197.23 201.66 0.000327 2.26 414.76 75.62 0.16
18.0416 100-yr 1998 195.4 205.35 198.44 205.49 0.00031 3.02 668.27 85.72 0.17

18.0371 Bridge

18.0327 7Q10 9.1 195.4 195.8 195.49 195.81 0.000283 0.34 26.78 67.12 0.09
18.0327 Summer Ave 36.7 195.4 196.54 195.61 196.54 0.000146 0.49 75.9 68.57 0.08
18.0327 10-yr 927 195.4 201.58 197.23 201.66 0.000327 2.26 414.76 75.62 0.16
18.0327 100-yr 1998 195.4 205.35 198.44 205.49 0.00031 3.02 668.27 85.72 0.17

18.0137 7Q10 9.1 194.1 195.78 195.78 0.000242 0.4 22.92 29.12 0.08
18.0137 Summer Ave 36.7 194.1 196.51 196.52 0.000417 0.7 55.81 53.56 0.11
18.0137 10-yr 927 194.1 201.54 201.61 0.000653 2.37 533.08 124.48 0.18
18.0137 100-yr 1998 194.1 205.34 205.43 0.000433 2.72 1032.85 138.27 0.16

17.8168 7Q10 9.6 194.39 195.68 195.68 0.000049 0.2 48.23 51.49 0.04
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Table F-5
HEC-RAS Output

Remove 3 Dams (after 20 years)
River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)
17.8168 Summer Ave 39 194.39 196.24 196.24 0.000181 0.49 79.53 61.39 0.07
17.8168 10-yr 974 194.39 200.93 200.99 0.000534 2.12 560.87 130 0.16
17.8168 100-yr 2120 194.39 204.95 205.02 0.000346 2.46 1082.69 130.02 0.14

17.7978 7Q10 9.6 194.96 195.67 195.24 195.67 0.00067 0.58 16.64 35.71 0.15
17.7978 Summer Ave 39 194.96 196.19 195.53 196.2 0.000971 1.05 37.06 42.55 0.2
17.7978 10-yr 974 194.96 200.77 197.81 200.91 0.000862 2.93 332.86 120.12 0.24
17.7978 100-yr 2120 194.96 204.88 199.15 204.98 0.000323 2.77 1017.99 174.17 0.17

17.7948 Bridge

17.7918 7Q10 9.6 194.96 195.24 195.24 195.34 0.04009 2.52 3.8 19.22 1
17.7918 Summer Ave 39 194.96 195.56 195.53 195.7 0.02417 3.01 12.95 34.33 0.86
17.7918 10-yr 974 194.96 200.6 197.81 200.74 0.000985 3.04 319.87 110.65 0.26
17.7918 100-yr 2120 194.96 203.46 199.15 203.62 0.000656 3.5 776.74 164.12 0.23

17.7728 7Q10 9.6 193.97 194.74 194.74 0.000763 0.54 17.9 33.83 0.13
17.7728 Summer Ave 39 193.97 195.29 195.3 0.001271 1.02 38.2 40.2 0.18
17.7728 10-yr 974 193.97 200.54 200.63 0.00078 2.42 478.4 147.14 0.19
17.7728 100-yr 2120 193.97 203.41 203.53 0.000659 3.01 934.41 170.34 0.19

17.7444 7Q10 9.6 193.97 194.27 194.27 194.35 0.092505 2.38 4.03 22.61 1
17.7444 Summer Ave 39 193.97 194.64 194.75 0.035968 2.72 14.34 32.48 0.72
17.7444 10-yr 974 193.97 200.39 200.48 0.001252 2.52 450.87 148.17 0.2
17.7444 100-yr 2120 193.97 203.29 203.42 0.000981 3.04 915.24 171.49 0.19

17.7255 7Q10 9.6 193.18 193.96 193.33 193.96 0.000325 0.33 28.69 44.11 0.07
17.7255 Summer Ave 39 193.18 194.31 193.54 194.33 0.001329 0.86 45.37 48.68 0.16
17.7255 10-yr 974 193.18 200.28 195.7 200.37 0.000946 2.31 422.27 77.6 0.17
17.7255 100-yr 2120 193.18 203.14 197.19 203.29 0.00125 3.2 663.23 91.42 0.21

17.7243 Bridge

17.7232 7Q10 9.6 193.18 193.96 193.96 0.000326 0.34 28.65 44.09 0.07
17.7232 Summer Ave 39 193.18 194.31 194.32 0.001357 0.87 45.08 48.65 0.16
17.7232 10-yr 974 193.18 200.25 200.34 0.000961 2.32 420 77.46 0.18
17.7232 100-yr 2120 193.18 203.08 203.24 0.001276 3.22 658.36 91.16 0.21

17.7043 7Q10 9.6 192.75 193.94 193.94 0.000087 0.22 44.62 49.42 0.04
17.7043 Summer Ave 39 192.75 194.22 194.23 0.000604 0.66 58.7 51.14 0.11
17.7043 10-yr 974 192.75 200.2 200.25 0.000551 1.98 602.73 146.16 0.14
17.7043 100-yr 2120 192.75 203.03 203.12 0.000625 2.69 1075.22 186.51 0.16

17.6588 7Q10 9.6 192.39 193.94 193.94 0.000016 0.16 58.81 50.77 0.03
17.6588 Summer Ave 39 192.39 194.16 194.17 0.000151 0.55 70.35 52.18 0.08
17.6588 10-yr 974 192.39 200.11 200.17 0.000244 1.96 651.68 241.92 0.14
17.6588 100-yr 2120 192.39 202.96 203.03 0.000233 2.46 1578.77 361.31 0.14

17.6399 7Q10 9.6 193.29 193.92 193.66 193.93 0.001416 0.74 12.99 33.64 0.21
17.6399 Summer Ave 39 193.29 193.98 193.88 194.09 0.014561 2.59 15.05 34.1 0.69
17.6399 10-yr 974 193.29 200 196.3 200.11 0.000743 2.66 366.84 116.19 0.23
17.6399 100-yr 2120 193.29 202.82 197.91 202.98 0.000579 3.27 861.11 225.21 0.22

17.636 Bridge

17.6321 7Q10 9.6 193.29 193.66 193.66 193.73 0.043043 2.11 4.55 31.7 0.98
17.6321 Summer Ave 39 193.29 193.98 193.88 194.09 0.014582 2.59 15.04 34.1 0.69
17.6321 10-yr 974 193.29 200 196.3 200.11 0.000743 2.66 366.83 116.19 0.23
17.6321 100-yr 2120 193.29 202.68 197.91 202.84 0.000624 3.35 830.3 219.96 0.22

17.6132 7Q10 10.8 192.22 192.97 192.98 0.001528 0.61 17.59 34.69 0.15
17.6132 Summer Ave 43.7 192.22 193.77 193.78 0.001125 0.92 47.73 40.88 0.15
17.6132 10-yr 1090 192.22 199.94 200.02 0.00085 2.37 581.83 188.93 0.17
17.6132 100-yr 2380 192.22 202.63 202.74 0.000849 3.03 1218.28 283.93 0.18

17.3366 7Q10 10.8 191.33 192.15 192.15 0.000296 0.32 33.73 51.46 0.07
17.3366 Summer Ave 43.7 191.33 193.08 193.09 0.00026 0.53 82.98 53.6 0.07
17.3366 10-yr 1090 191.33 199.35 199.37 0.00026 1.49 1364.14 393.64 0.1
17.3366 100-yr 2380 191.33 202.08 202.11 0.000248 1.78 2486.9 423.13 0.1

17.3177 7Q10 10.8 191.05 192.1 191.4 192.1 0.000626 0.55 19.6 30.62 0.12
17.3177 Summer Ave 43.7 191.05 193.04 191.79 193.05 0.000491 0.71 61.69 54.72 0.12
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Table F-5
HEC-RAS Output

Remove 3 Dams (after 20 years)
River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)
17.3177 10-yr 1090 191.05 199.23 194.24 199.32 0.000491 2.34 466.69 141.49 0.16
17.3177 100-yr 2380 191.05 201.8 195.72 202.01 0.000814 3.71 640.67 184.75 0.21

17.3148 Bridge

17.3119 7Q10 10.8 191.05 192.08 191.4 192.08 0.000688 0.57 18.92 30.11 0.13
17.3119 Summer Ave 43.7 191.05 193.03 191.79 193.04 0.000516 0.72 60.76 54.66 0.12
17.3119 10-yr 1090 191.05 199.18 194.24 199.27 0.000503 2.35 463.23 140.7 0.16
17.3119 100-yr 2380 191.05 201.8 195.72 202.01 0.000814 3.71 640.67 184.75 0.21

17.293 7Q10 11.4 190.91 192.04 192.04 0.000255 0.34 33.8 42.61 0.07
17.293 Summer Ave 46.1 190.91 192.99 193 0.000298 0.6 82.9 71.97 0.08
17.293 10-yr 1150 190.91 199.17 199.2 0.00032 1.65 1362.59 440.83 0.11
17.293 100-yr 2510 190.91 201.84 201.87 0.000288 1.91 2645.53 496.31 0.1

17.1226 7Q10 11.4 190.49 191.69 191.7 0.000649 0.6 19 26.77 0.13
17.1226 Summer Ave 46.1 190.49 192.56 192.58 0.000795 1.03 44.56 32.06 0.15
17.1226 10-yr 1150 190.49 198.61 198.74 0.000909 3.04 611.45 265.77 0.21
17.1226 100-yr 2510 190.49 201.39 201.49 0.000643 3.25 1678.35 481.95 0.19

16.9256 7Q10 11.4 190.21 191.27 191.27 0.000282 0.35 32.76 55.9 0.08
16.9256 Summer Ave 46.1 190.21 192.2 192.2 0.000202 0.53 87.31 61.96 0.08
16.9256 10-yr 1150 190.21 198.11 198.17 0.000345 2.03 777.16 187.1 0.13
16.9256 100-yr 2510 190.21 200.81 200.92 0.000476 2.96 1440.83 360.68 0.17

16.7173 7Q10 11.4 189.3 191.04 191.04 0.000161 0.43 26.32 20.17 0.07
16.7173 Summer Ave 46.1 189.3 191.82 191.84 0.000618 1.07 43.13 23.04 0.14
16.7173 10-yr 1150 189.3 197.42 197.51 0.001232 3.03 766.51 342.66 0.23
16.7173 100-yr 2510 189.3 200.29 200.34 0.000542 2.66 2026.53 482.72 0.16

16.5506 7Q10 11.4 188.29 191.02 191.02 0.000012 0.14 81.63 50.33 0.02
16.5506 Summer Ave 46.1 188.29 191.71 191.72 0.000055 0.37 150.59 122.47 0.04
16.5506 10-yr 1150 188.29 197.13 197.15 0.00019 1.46 1491.64 372.83 0.09
16.5506 100-yr 2510 188.29 200.05 200.07 0.00019 1.82 2893.38 579.57 0.1

16.5316 7Q10 11.4 187.8 191.01 188.12 191.02 0.000007 0.12 97.65 50.75 0.01
16.5316 Summer Ave 46.1 187.8 191.71 188.54 191.71 0.000044 0.34 135.97 59.56 0.04
16.5316 10-yr 1150 187.8 197.08 191.69 197.12 0.000396 1.6 718.26 166.16 0.13
16.5316 100-yr 2510 187.8 199.96 193.35 200.03 0.00036 2.13 1180.13 177.79 0.14

16.5303 Bridge

16.529 7Q10 11.4 187.8 191.01 188.12 191.01 0.000007 0.12 97.63 50.75 0.01
16.529 Summer Ave 46.1 187.8 191.71 188.54 191.71 0.000044 0.34 135.86 59.53 0.04
16.529 10-yr 1150 187.8 197.06 191.69 197.1 0.0004 1.61 715.71 166.1 0.13
16.529 100-yr 2510 187.8 199.94 193.35 200.01 0.000364 2.13 1176.59 177.71 0.14

16.5243 7Q10 11.4 189.9 191 190.41 191.01 0.001067 0.89 12.84 20.38 0.2
16.5243 Summer Ave 46.1 189.9 191.66 190.89 191.7 0.001845 1.55 29.74 30.83 0.28
16.5243 10-yr 1150 189.9 196.83 193.85 197.04 0.00107 3.67 345.83 82.9 0.28
16.5243 100-yr 2510 189.9 199.52 195.46 199.9 0.001199 5.11 597.73 104.39 0.32

16.5205 Bridge

16.5167 7Q10 11.4 189.9 190.41 190.41 190.57 0.033436 3.19 3.58 11.05 0.99
16.5167 Summer Ave 46.1 189.9 190.89 190.89 191.18 0.028046 4.29 10.76 18.7 1
16.5167 10-yr 1150 189.9 196.8 193.85 197.01 0.001091 3.7 343.33 82.66 0.28
16.5167 100-yr 2510 189.9 199.48 195.46 199.86 0.001223 5.15 593.06 104.03 0.32

16.5096 7Q10 11.4 184.7 188.99 188.99 0.000001 0.07 164.31 46.14 0.01
16.5096 Summer Ave 46.1 184.7 190.13 190.13 0.000008 0.21 218.76 49.28 0.02
16.5096 10-yr 1150 184.7 196.86 196.92 0.000197 1.84 676.76 90.24 0.1
16.5096 100-yr 2510 184.7 199.58 199.71 0.000398 3.07 945.42 107.87 0.15

16.4927 7Q10 11.4 187.1 188.99 187.55 188.99 0.000093 0.39 29.56 26.09 0.06
16.4927 Summer Ave 46.1 187.1 190.12 188.06 190.13 0.000174 0.7 66.26 38.6 0.09
16.4927 10-yr 1150 187.1 196.84 191.5 196.9 0.000258 1.85 622.52 248.28 0.14
16.4927 100-yr 2510 187.1 199.56 193.27 199.67 0.000323 2.7 929.83 292.41 0.17

16.4914 Bridge

16.4901 7Q10 11.4 187.1 188.98 187.55 188.99 0.000094 0.39 29.47 26.05 0.06
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Table F-5
HEC-RAS Output

Remove 3 Dams (after 20 years)
River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)
16.4901 Summer Ave 46.1 187.1 190.12 188.06 190.12 0.000176 0.7 66.01 38.53 0.09
16.4901 10-yr 1150 187.1 196.83 191.5 196.88 0.00026 1.85 621 247.84 0.14
16.4901 100-yr 2510 187.1 199.54 193.27 199.65 0.000326 2.71 926.93 292.04 0.17

16.4711 7Q10 11.4 186.7 188.97 188.98 0.00009 0.43 26.27 23.11 0.07
16.4711 Summer Ave 46.1 186.7 190.1 190.1 0.000174 0.79 58.59 34.51 0.11
16.4711 10-yr 1150 186.7 196.78 196.85 0.000302 2.09 573.74 184.44 0.17
16.4711 100-yr 2510 186.7 199.51 199.62 0.000277 2.7 1223.7 270.68 0.17

16.2704 7Q10 11.4 187.8 188.8 188.8 0.000401 0.62 18.43 23.97 0.12
16.2704 Summer Ave 46.1 187.8 189.81 189.83 0.000432 1.01 45.63 29.68 0.14
16.2704 10-yr 1150 187.8 196.35 196.45 0.000489 2.79 789.47 353.64 0.19
16.2704 100-yr 2510 187.8 199.22 199.29 0.000324 2.74 1963.55 437.09 0.16

16.081 7Q10 11.4 187.52 188.58 188.58 0.00014 0.38 29.9 36.58 0.07
16.081 Summer Ave 46.1 187.52 189.56 189.56 0.000175 0.69 66.8 40.17 0.09
16.081 10-yr 1150 187.52 196.03 196.09 0.000257 2.35 838.3 169.35 0.14
16.081 100-yr 2510 187.52 198.83 198.94 0.000361 3.39 1369.15 210.3 0.18

16.062 7Q10 11.4 187.73 188.55 188.06 188.56 0.000495 0.58 19.65 33.26 0.13
16.062 Summer Ave 46.1 187.73 189.53 188.34 189.54 0.000333 0.81 56.65 42.55 0.12
16.062 10-yr 1150 187.73 195.93 191.05 196.04 0.000413 2.72 422.1 75.54 0.18
16.062 100-yr 2510 187.73 198.67 192.69 198.88 0.000523 3.82 1234.36 550.55 0.22

16.0598 Bridge

16.0575 7Q10 11.4 187.73 188.55 188.06 188.56 0.000497 0.58 19.63 33.26 0.13
16.0575 Summer Ave 46.1 187.73 189.53 188.34 189.54 0.000334 0.81 56.6 42.54 0.12
16.0575 10-yr 1150 187.73 195.92 191.05 196.03 0.000415 2.73 421.57 75.51 0.18
16.0575 100-yr 2510 187.73 198.36 192.69 198.6 0.000616 4.06 1073.88 508.89 0.23

16.0385 7Q10 11.5 187.67 188.5 188.51 0.000501 0.65 17.66 30.9 0.15
16.0385 Summer Ave 46.3 187.67 189.49 189.51 0.0003 0.88 52.39 39.1 0.13
16.0385 10-yr 1153 187.67 195.91 195.98 0.000236 2.27 1142.71 537.06 0.15
16.0385 100-yr 2520 187.67 198.42 198.48 0.000206 2.62 2797.79 784.03 0.15

15.8567 7Q10 11.5 186.66 188.38 188.39 0.000056 0.3 38.07 33.12 0.05
15.8567 Summer Ave 46.3 186.66 189.31 189.31 0.00014 0.63 73.21 43.15 0.08
15.8567 10-yr 1153 186.66 195.61 195.7 0.000359 2.54 872.85 328.12 0.17
15.8567 100-yr 2520 186.66 198.06 198.19 0.000444 3.45 1971.02 606.71 0.2

15.6863 7Q10 11.5 187.3 188.01 188.01 188.18 0.033984 3.39 3.39 9.61 1.01
15.6863 Summer Ave 46.3 187.3 188.53 188.53 188.84 0.028501 4.5 10.29 16.75 1.01
15.6863 10-yr 1153 187.3 194.64 195.01 0.002217 4.97 333.37 200.41 0.39
15.6863 100-yr 2520 187.3 197.15 197.48 0.001547 5.45 1283.84 568.56 0.35

15.4514 7Q10 11.5 185.35 186.48 186.48 0.000099 0.35 32.94 35.38 0.06
15.4514 Summer Ave 46.3 185.35 187.26 187.27 0.000223 0.74 62.3 39.45 0.1
15.4514 10-yr 1153 185.35 193.62 193.73 0.00054 2.77 420.17 77.41 0.2
15.4514 100-yr 2520 185.35 195.77 196.05 0.000873 4.31 824.25 456.83 0.27

15.3151 7Q10 12.1 185.5 186.38 186.38 0.000203 0.38 31.68 51.28 0.09
15.3151 Summer Ave 48.9 185.5 187.09 187.1 0.000269 0.71 69.33 54.93 0.11
15.3151 10-yr 1221 185.5 193.3 193.34 0.000486 1.69 746.03 252.76 0.17
15.3151 100-yr 2664 185.5 195.5 195.55 0.000448 1.87 1457.87 392.66 0.17

15.1181 7Q10 12.1 184.71 185.87 185.88 0.002149 0.94 12.89 31.71 0.26
15.1181 Summer Ave 48.9 184.71 186.62 186.64 0.000875 1.07 45.7 46.92 0.19
15.1181 10-yr 1221 184.71 192.67 192.79 0.00057 2.84 494.34 187.02 0.21
15.1181 100-yr 2664 184.71 194.81 194.98 0.00065 3.72 1125.38 459.15 0.23

14.9249 7Q10 12.1 184.5 185.37 185.37 0.000216 0.41 29.69 45.38 0.09
14.9249 Summer Ave 48.9 184.5 186.22 186.23 0.000225 0.71 68.84 46.17 0.1
14.9249 10-yr 1221 184.5 191.98 192.14 0.000703 3.29 467.99 226.26 0.22
14.9249 100-yr 2664 184.5 194.26 194.38 0.000514 3.4 1716.57 944.91 0.2

14.7204 7Q10 12.1 183.17 185.25 185.25 0.000067 0.31 39.55 38.85 0.05
14.7204 Summer Ave 48.9 183.17 185.99 186 0.000203 0.66 73.99 52.35 0.1
14.7204 10-yr 1221 183.17 191.31 191.42 0.000599 2.71 465.72 123.57 0.21
14.7204 100-yr 2664 183.17 193.73 193.84 0.000454 3.03 1474.79 636.92 0.19

14.5272 7Q10 12.1 184.8 184.91 184.91 184.98 0.058941 2.1 5.77 51.53 1.1
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Table F-5
HEC-RAS Output

Remove 3 Dams (after 20 years)
River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)
14.5272 Summer Ave 48.9 184.8 185.45 185.48 0.002754 1.39 35.27 58.72 0.32
14.5272 10-yr 1221 184.8 190.71 190.79 0.000627 2.3 531.13 135.78 0.2
14.5272 100-yr 2664 184.8 193.21 193.33 0.000558 2.81 1012.92 231.97 0.21

14.3264 7Q10 12.1 181.5 184.84 184.84 0.000004 0.11 106.05 50.46 0.01
14.3264 Summer Ave 48.9 181.5 185.36 185.37 0.00003 0.37 133.78 54.77 0.04
14.3264 10-yr 1221 181.5 190.08 190.18 0.000532 2.53 482.63 93.27 0.2
14.3264 100-yr 2664 181.5 192.43 192.64 0.000743 3.7 745.3 132.83 0.24

14.2431 7Q10 12.1 182.6 184.83 184.83 0.000209 0.57 21.36 19.19 0.09
14.2431 Summer Ave 48.9 182.6 185.28 185.32 0.001259 1.58 31.04 23.13 0.24
14.2431 10-yr 1221 182.6 188.24 188.12 189.41 0.014102 8.75 144.38 63.47 0.91
14.2431 100-yr 2664 182.6 190.02 190.02 191.66 0.011791 10.73 288.57 98.41 0.89

14.2241 7Q10 12.1 184.6 184.69 184.69 184.74 0.058199 1.83 6.63 72.02 1.06
14.2241 Summer Ave 48.9 184.6 184.87 184.84 184.97 0.026727 2.52 19.38 72.05 0.86
14.2241 10-yr 1221 184.6 186.67 186.67 187.71 0.019227 8.2 149.21 72.39 1.01
14.2241 100-yr 2664 184.6 188.08 188.08 189.83 0.016578 10.64 251.41 72.65 1.01

14.2014 7Q10 12.1 180.53 180.95 180.89 181 0.017336 1.73 7 33.29 0.66
14.2014 Summer Ave 48.9 180.53 181.14 181.14 181.32 0.034656 3.35 14.6 43.27 1.02
14.2014 10-yr 1221 180.53 183.51 183.51 184.75 0.018026 8.94 136.56 55.49 1
14.2014 100-yr 2664 180.53 186.11 187.4 0.008481 9.14 291.55 63.87 0.75

14.1749 7Q10 12.1 177.7 178.15 178.1 178.22 0.022873 2.08 5.83 25.93 0.77
14.1749 Summer Ave 48.9 177.7 178.61 178.7 0.00844 2.4 20.34 34.27 0.55
14.1749 10-yr 1221 177.7 183.65 183.88 0.001473 3.9 325.86 88.41 0.32
14.1749 100-yr 2664 177.7 186.4 186.75 0.001267 4.95 620.49 125.52 0.32

14.156 7Q10 12.1 177.12 177.69 177.42 177.71 0.002031 0.95 12.72 29.61 0.26
14.156 Summer Ave 48.9 177.12 178.22 177.7 178.26 0.002491 1.66 29.38 34.34 0.32
14.156 10-yr 1221 177.12 183.49 180.61 183.74 0.001305 3.96 308.5 111.71 0.31
14.156 100-yr 2664 177.12 186.04 182.3 186.56 0.001624 5.77 461.39 179.33 0.37

14.1548 Bridge

14.1537 7Q10 12.1 177.12 177.69 177.42 177.7 0.002154 0.97 12.49 29.54 0.26
14.1537 Summer Ave 48.9 177.12 178.19 177.7 178.23 0.002752 1.72 28.44 34.09 0.33
14.1537 10-yr 1221 177.12 183.43 180.61 183.68 0.001363 4.01 304.51 110.28 0.31
14.1537 100-yr 2664 177.12 185.87 182.3 186.41 0.001751 5.91 451.02 173.69 0.38

14.1348 7Q10 12.1 176.7 177.02 177.02 177.12 0.040808 2.42 5 27.21 1
14.1348 Summer Ave 48.9 176.7 177.3 177.3 177.53 0.031554 3.78 12.93 29.69 1.01
14.1348 10-yr 1221 176.7 183.35 183.53 0.000969 3.51 399.12 116.68 0.27
14.1348 100-yr 2664 176.7 185.88 186.15 0.000983 4.57 774.75 187.32 0.29

14.0893 7Q10 12.1 174.77 176.01 176.01 0.000098 0.31 39.5 50.01 0.06
14.0893 Summer Ave 49.1 174.77 176.77 176.77 0.000178 0.63 77.43 50.03 0.09
14.0893 10-yr 1223 174.77 183.2 183.34 0.000574 3.03 415.28 62.3 0.19
14.0893 100-yr 2670 174.77 185.51 185.88 0.001162 4.98 571.72 73.18 0.27

14.0704 7Q10 12.1 175.56 175.96 175.87 175.98 0.006607 1.04 11.6 56.8 0.41
14.0704 Summer Ave 49.1 175.56 176.73 176.04 176.74 0.000597 0.83 59.04 66.71 0.15
14.0704 10-yr 1223 175.56 183.22 178.05 183.26 0.0002 1.47 830.46 181.16 0.12
14.0704 100-yr 2670 175.56 185.61 179.42 185.68 0.000252 2.16 1236.85 187.49 0.14

14.066 Bridge

14.0617 7Q10 12.1 175.56 175.95 175.87 175.97 0.00734 1.08 11.23 56.72 0.43
14.0617 Summer Ave 49.1 175.56 176.73 176.04 176.74 0.000599 0.83 58.95 66.69 0.16
14.0617 10-yr 1223 175.56 183.22 178.05 183.25 0.0002 1.47 830.04 181.16 0.12
14.0617 100-yr 2670 175.56 185.61 179.42 185.68 0.000253 2.16 1236 187.48 0.14

14.0428 7Q10 12.1 174.74 175.43 175.46 0.003597 1.45 8.32 15.55 0.35
14.0428 Summer Ave 49.1 174.74 176.62 176.65 0.001216 1.51 32.44 25.1 0.23
14.0428 10-yr 1223 174.74 183.14 183.21 0.000821 2.47 669.69 292.02 0.23
14.0428 100-yr 2670 174.74 185.58 185.64 0.000412 2.47 1639.16 485.65 0.18

13.8193 7Q10 12.1 173.77 175.2 175.2 0.00007 0.33 36.83 33.44 0.06
13.8193 Summer Ave 49.1 173.77 176.29 176.29 0.00013 0.62 79.06 44.1 0.08
13.8193 10-yr 1223 173.77 182.67 182.72 0.000245 1.93 801.31 227.03 0.14
13.8193 100-yr 2670 173.77 185.17 185.25 0.000272 2.55 1410.75 275.47 0.15
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Table F-5
HEC-RAS Output

Remove 3 Dams (after 20 years)
River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)

13.5087 7Q10 12.1 173.9 174.91 174.92 0.00098 0.7 17.41 37.44 0.18
13.5087 Summer Ave 49.1 173.9 175.97 175.98 0.000321 0.82 60 43.38 0.12
13.5087 10-yr 1223 173.9 182.12 182.21 0.000385 2.58 522.85 95.84 0.17
13.5087 100-yr 2670 173.9 184.34 184.57 0.000658 4.07 744.76 104.09 0.24

13.3193 7Q10 12.1 172.8 174.76 174.76 0.000062 0.33 36.96 30.68 0.05
13.3193 Summer Ave 49.1 172.8 175.75 175.76 0.000158 0.66 74.36 43.57 0.09
13.3193 10-yr 1223 172.8 181.8 181.86 0.000306 2.23 768.55 240.14 0.15
13.3193 100-yr 2670 172.8 183.94 184.03 0.000391 2.94 1388.91 346.51 0.18

13.092 7Q10 12.1 173.3 174.62 174.63 0.000252 0.43 27.89 43.83 0.1
13.092 Summer Ave 49.1 173.3 175.52 175.53 0.00023 0.71 69.36 48.47 0.1
13.092 10-yr 1223 173.3 181.4 181.47 0.000345 2.37 690.67 150.38 0.16
13.092 100-yr 2670 173.3 183.28 183.44 0.000625 3.66 973.71 150.83 0.22

12.6943 7Q10 13.8 172.77 174.1 174.1 0.000253 0.45 30.68 45.78 0.1
12.6943 Summer Ave 55.7 172.77 175.08 175.09 0.000194 0.67 82.77 54.89 0.1
12.6943 10-yr 1386 172.77 180.71 180.77 0.000325 2.26 1250.62 700.63 0.15
12.6943 100-yr 3030 172.77 182.62 182.66 0.00024 2.25 3048.88 1027.27 0.14

12.5049 7Q10 13.8 172.69 173.93 173.93 0.000116 0.37 37.34 41.99 0.07
12.5049 Summer Ave 55.7 172.69 174.9 174.9 0.000181 0.67 83.47 53.83 0.09
12.5049 10-yr 1386 172.69 180.36 180.42 0.000377 1.98 1019.4 648.36 0.16
12.5049 100-yr 3030 172.69 182.35 182.4 0.000266 2.12 2468.98 791.29 0.15

12.3004 7Q10 13.8 171.47 173.86 173.86 0.000045 0.28 49.33 41.29 0.05
12.3004 Summer Ave 55.7 171.47 174.72 174.73 0.000142 0.61 91.5 56.24 0.08
12.3004 10-yr 1386 171.47 179.95 179.99 0.000403 1.77 977.86 669.49 0.16
12.3004 100-yr 3030 171.47 182.11 182.15 0.000202 1.71 2905.09 1013.35 0.12

12.1261 7Q10 14.8 173.24 173.71 173.72 0.002404 0.85 17.41 54.6 0.27
12.1261 Summer Ave 59.7 173.24 174.47 174.48 0.000672 0.9 66.26 73.09 0.17
12.1261 10-yr 1486 173.24 179.6 179.64 0.000368 1.76 1154.78 891.72 0.16
12.1261 100-yr 3250 173.24 181.97 181.99 0.000134 1.46 4044.93 1374.26 0.1

11.9064 7Q10 14.8 172 173.21 173.22 0.000175 0.45 32.99 46.16 0.09
11.9064 Summer Ave 59.7 172 173.98 173.99 0.000285 0.77 77.94 70.18 0.13
11.9064 10-yr 1486 172 178.87 179.05 0.0007 3.42 434.13 75.51 0.25
11.9064 100-yr 3250 172 181.16 181.6 0.001169 5.33 610.27 78 0.34

11.7019 7Q10 14.8 172.25 172.73 172.74 0.002712 0.91 16.22 50.07 0.28
11.7019 Summer Ave 59.7 172.25 173.55 173.56 0.000607 0.84 71 80.51 0.16
11.7019 10-yr 1486 172.25 178.42 178.48 0.000364 2.2 926.59 293.69 0.17
11.7019 100-yr 3250 172.25 180.75 180.84 0.000376 2.83 1731.64 374.76 0.18

11.5769 7Q10 14.8 170.41 172.59 172.59 0.000076 0.3 49.49 55.5 0.06
11.5769 Summer Ave 59.7 170.41 173.35 173.35 0.000181 0.58 102.54 81.29 0.09
11.5769 10-yr 1486 170.41 178.18 178.23 0.000375 1.85 969.08 364.46 0.16
11.5769 100-yr 3250 170.41 180.52 180.58 0.000312 2.15 2098.1 604.98 0.15

11.558 7Q10 14.8 171.62 172.58 171.87 172.58 0.000317 0.44 33.53 65.7 0.11
11.558 Summer Ave 59.7 171.62 173.32 172.33 173.33 0.000331 0.67 88.61 96.4 0.12
11.558 10-yr 1486 171.62 178.11 174.39 178.18 0.000363 2.15 691.18 176.96 0.16
11.558 100-yr 3250 171.62 180.34 175.48 180.51 0.000541 3.31 980.55 330.93 0.21

11.5557 Bridge

11.5534 7Q10 14.8 171.62 172.58 171.87 172.58 0.000317 0.44 33.53 65.7 0.11
11.5534 Summer Ave 59.7 171.62 173.32 172.33 173.33 0.000332 0.67 88.58 96.39 0.12
11.5534 10-yr 1486 171.62 178.11 174.39 178.18 0.000363 2.15 690.77 176.94 0.16
11.5534 100-yr 3250 171.62 180.33 175.48 180.5 0.000543 3.32 979.42 329.88 0.21

11.5345 7Q10 14.8 171.36 172.56 172.56 0.000101 0.31 48.44 65.53 0.06
11.5345 Summer Ave 59.7 171.36 173.3 173.31 0.000181 0.58 103.55 83.41 0.09
11.5345 10-yr 1486 171.36 178.08 178.13 0.000424 1.82 815.77 221.48 0.17
11.5345 100-yr 3250 171.36 180.32 180.41 0.000426 2.37 1421.14 352.76 0.18

11.3678 7Q10 14.8 171.69 172.34 172.34 0.001355 0.64 23.02 71.37 0.2
11.3678 Summer Ave 59.7 171.69 173.07 173.08 0.000402 0.69 86.05 95.59 0.13
11.3678 10-yr 1486 171.69 177.73 177.78 0.000378 1.83 823.14 246.09 0.16
11.3678 100-yr 3250 171.69 179.96 180.05 0.000394 2.49 1609.45 465.59 0.18
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Table F-5
HEC-RAS Output

Remove 3 Dams (after 20 years)
River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)

11.1405 7Q10 14.8 170.45 171.89 171.9 0.00017 0.39 38.04 52.73 0.08
11.1405 Summer Ave 59.7 170.45 172.68 172.69 0.000271 0.66 90.83 81.48 0.11
11.1405 10-yr 1486 170.45 177.25 177.3 0.000411 1.89 796.56 232.19 0.17
11.1405 100-yr 3250 170.45 179.49 179.58 0.000387 2.46 1834.87 835.26 0.17

10.936 7Q10 14.8 170.61 171.58 171.59 0.000595 0.56 26.46 54.53 0.14
10.936 Summer Ave 59.7 170.61 172.28 172.29 0.000513 0.77 77.52 88.41 0.14
10.936 10-yr 1486 170.61 176.83 176.88 0.000378 1.7 871.87 239.46 0.16
10.936 100-yr 3250 170.61 179.08 179.15 0.000394 2.17 1583.35 508.6 0.17

10.7011 7Q10 14.8 169.66 170.74 170.74 0.000794 0.69 21.37 39.68 0.17
10.7011 Summer Ave 59.7 169.66 171.7 171.71 0.000434 0.78 76.34 74.99 0.14
10.7011 10-yr 1486 169.66 176.3 176.35 0.000489 1.69 879.33 297.52 0.17
10.7011 100-yr 3250 169.66 178.7 178.74 0.000271 1.52 2206.69 605.91 0.14

10.5193 7Q10 14.8 168.5 170.58 170.59 0.000068 0.31 47.03 45.12 0.05
10.5193 Summer Ave 59.7 168.5 171.45 171.45 0.000176 0.64 93.96 63.78 0.09
10.5193 10-yr 1486 168.5 175.95 175.98 0.000298 1.25 1187.68 435.51 0.13
10.5193 100-yr 3250 168.5 178.51 178.54 0.000155 1.36 2385.91 476.96 0.11

10.3261 7Q10 14.8 169.21 170.46 170.46 0.00028 0.45 32.66 52.35 0.1
10.3261 Summer Ave 59.7 169.21 171.19 171.2 0.00039 0.73 82.09 83 0.13
10.3261 10-yr 1486 169.21 175.63 175.67 0.000293 1.6 927.01 228.64 0.14
10.3261 100-yr 3250 169.21 178.27 178.34 0.000267 2.12 1539.94 242.6 0.14

10.133 7Q10 14.8 169.55 170.08 170.09 0.000503 0.5 29.84 64.92 0.13
10.133 Summer Ave 59.7 169.55 170.8 170.8 0.000384 0.7 84.77 88.93 0.13
10.133 10-yr 1486 169.55 175.33 175.37 0.0003 1.67 891.16 211.71 0.14
10.133 100-yr 3250 169.55 177.98 178.06 0.000279 2.21 1540.84 303.55 0.15

9.936 7Q10 14.8 168.9 169.66 169.66 0.000341 0.52 28.68 53.66 0.12
9.936 Summer Ave 59.7 168.9 170.45 170.46 0.000288 0.74 81.17 78.6 0.13
9.936 10-yr 1486 168.9 175.03 175.08 0.000261 1.86 798.62 176.65 0.15
9.936 100-yr 3250 168.9 177.67 177.77 0.000268 2.53 1379.42 287.17 0.17

9.7428 7Q10 14.8 168.1 169.34 169.34 0.000296 0.53 27.89 45.02 0.12
9.7428 Summer Ave 59.7 168.1 170.12 170.13 0.000351 0.8 74.48 73.57 0.14
9.7428 10-yr 1486 168.1 174.74 174.79 0.000298 1.95 827.22 208.55 0.16
9.7428 100-yr 3250 168.1 177.38 177.48 0.000303 2.55 1435.74 259.25 0.18

9.5496 7Q10 14.8 167.26 169.31 169.31 0.000011 0.17 89.11 68.93 0.03
9.5496 Summer Ave 59.7 167.26 170.03 170.03 0.000046 0.42 143.26 81.85 0.06
9.5496 10-yr 1580 167.26 174.39 174.46 0.000366 2.09 754.75 181.59 0.18
9.5496 100-yr 3250 167.26 177.06 177.15 0.00035 2.41 1366.13 320.82 0.18

9.311 7Q10 14.8 168.74 169.15 169.15 169.25 0.030123 2.55 5.81 28.54 1
9.311 Summer Ave 59.7 168.74 169.81 169.85 0.002795 1.48 40.32 75.21 0.36
9.311 10-yr 1580 168.74 173.88 173.92 0.00048 1.77 894.34 341.34 0.19
9.311 100-yr 3250 168.74 176.8 176.83 0.000168 1.5 2172.55 500.44 0.12

9.292 7Q10 14.8 165.61 168.99 167.34 168.99 0.000003 0.1 146.09 136.73 0.01
9.292 Summer Ave 59.7 165.61 169.82 167.34 169.83 0.000012 0.27 220.19 159.8 0.03
9.292 10-yr 1580 165.61 173.74 169.49 173.86 0.000362 2.78 568.05 336.3 0.19
9.292 100-yr 3250 165.61 176.49 170.81 176.74 0.000464 4 812.49 357.08 0.23

9.2896 Bridge

9.2871 7Q10 14.8 165.61 168.99 167.34 168.99 0.000003 0.1 146.08 136.72 0.01
9.2871 Summer Ave 59.7 165.61 169.82 167.34 169.83 0.000012 0.27 220.19 159.79 0.03
9.2871 10-yr 1580 165.61 173.74 169.49 173.86 0.000363 2.78 567.52 336.26 0.19
9.2871 100-yr 3250 165.61 176.48 170.81 176.73 0.000467 4.01 811.2 356.98 0.23

9.2682 7Q10 14.8 167.1 168.99 168.99 0.000077 0.37 39.84 39.7 0.07
9.2682 Summer Ave 59.7 167.1 169.81 169.82 0.000232 0.71 83.82 72.33 0.12
9.2682 10-yr 1580 167.1 173.76 173.78 0.000161 1.23 1401.24 469.66 0.12
9.2682 100-yr 3250 167.1 176.57 176.6 0.000088 1.35 2776.08 507.97 0.1

9.0977 7Q10 14.8 168.03 168.79 168.8 0.001738 0.65 22.71 59.53 0.19
9.0977 Summer Ave 59.7 168.03 169.4 169.41 0.001244 0.8 74.86 112.8 0.17
9.0977 10-yr 1580 168.03 173.5 173.55 0.000506 1.62 972.89 256.23 0.15
9.0977 100-yr 3250 168.03 176.4 176.45 0.000398 1.8 1807.11 341.31 0.14
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Table F-5
HEC-RAS Output

Remove 3 Dams (after 20 years)
River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)

9.0043 7Q10 14.8 167.37 168.4 168.4 0.000469 0.4 37.42 77.6 0.1
9.0043 Summer Ave 59.7 167.37 168.98 168.98 0.000652 0.59 100.72 145.86 0.13
9.0043 10-yr 1580 167.37 173.23 173.28 0.000577 1.81 873.14 215.76 0.16
9.0043 100-yr 3250 167.37 176.18 176.24 0.000438 2.02 1612.1 275.29 0.15

8.9108 7Q10 14.8 167.11 167.57 167.65 0.038556 2.2 6.73 29.06 0.81
8.9108 Summer Ave 59.7 167.11 168.29 168.31 0.004298 1.3 45.81 83.71 0.31
8.9108 10-yr 1580 167.11 172.83 172.91 0.000956 2.34 674.5 164.87 0.2
8.9108 100-yr 3250 167.11 175.86 175.97 0.000704 2.64 1230.07 199.06 0.19

8.8174 7Q10 15 165.81 167.49 167.49 0.000076 0.23 65.29 77.88 0.04
8.8174 Summer Ave 60.4 165.81 167.76 167.76 0.000497 0.7 86.85 80.61 0.12
8.8174 10-yr 1580 165.81 172.17 172.33 0.00149 3.21 492.01 103.21 0.26
8.8174 100-yr 3290 165.81 175.25 175.49 0.001356 3.94 834.28 119 0.26

8.808 7Q10 15 167.33 167.45 167.4 167.47 0.022315 1.08 13.86 114.88 0.55
8.808 Summer Ave 60.4 167.33 167.63 167.53 167.68 0.016693 1.73 34.91 114.99 0.55
8.808 10-yr 1580 167.33 172.11 172.24 0.001244 2.84 556.57 117.85 0.23
8.808 100-yr 3290 167.33 175.21 175.4 0.001064 3.56 924.19 119.83 0.23

8.7469 7Q10 15 164.3 165.37 165.39 0.003007 1.07 14.01 26.22 0.26
8.7469 Summer Ave 60.4 164.3 166.26 166.28 0.001936 1.29 46.98 48.02 0.23
8.7469 10-yr 1580 164.3 171.62 171.8 0.001421 3.44 495.11 109.48 0.26
8.7469 100-yr 3290 164.3 174.71 174.99 0.001361 4.41 880.07 139.37 0.27

8.728 7Q10 15 163.08 165.38 163.21 165.38 0.000005 0.12 128.31 200 0.01
8.728 Summer Ave 60.4 163.08 166.26 163.41 166.26 0.000028 0.34 177.74 200 0.03
8.728 10-yr 1580 163.08 171.52 165.99 171.69 0.000739 3.35 471.7 200 0.2
8.728 100-yr 3290 163.08 174.4 167.84 174.82 0.001203 5.2 633.03 200 0.27

8.7232 Bridge

8.7185 7Q10 15 163.08 165.38 163.21 165.38 0.000005 0.12 128.29 200 0.01
8.7185 Summer Ave 60.4 163.08 166.26 163.41 166.26 0.000028 0.34 177.6 200 0.03
8.7185 10-yr 1580 163.08 171.39 165.99 171.57 0.000779 3.4 464.47 200 0.21
8.7185 100-yr 3290 163.08 174.03 167.84 174.48 0.001345 5.37 612.18 200 0.29

8.6995 7Q10 15 164.04 165.37 165.37 0.000517 0.56 28.09 43.91 0.11
8.6995 Summer Ave 60.4 164.04 166.24 166.25 0.00062 0.91 79.73 75.11 0.14
8.6995 10-yr 1580 164.04 171.33 171.44 0.001037 3.27 836.82 202.74 0.23
8.6995 100-yr 3290 164.04 174.05 174.22 0.001072 4.22 1459.18 254.19 0.25

8.5423 7Q10 15.1 163.06 163.72 163.72 163.88 0.078248 3.28 4.6 14.02 1.01
8.5423 Summer Ave 61 163.06 164.2 164.2 164.5 0.065323 4.35 14.02 24.49 1.01
8.5423 10-yr 1600 163.06 167.31 167.31 168.74 0.039004 9.6 166.71 58.34 1
8.5423 100-yr 3320 163.06 169.1 169.1 171.41 0.035422 12.19 272.49 61.37 1.01

8.5234 7Q10 15.1 161.06 161.57 161.18 161.57 0.000802 0.44 34.48 69.7 0.11
8.5234 Summer Ave 61 161.06 162.15 161.35 162.16 0.000997 0.8 76.11 73.03 0.14
8.5234 10-yr 1600 161.06 166.42 163.56 166.68 0.003017 4.13 387.68 169.98 0.32
8.5234 100-yr 3320 161.06 168.98 165.11 169.5 0.003499 5.78 574.64 212.56 0.36

8.5201 Bridge

8.5168 7Q10 15.1 161.06 161.46 161.18 161.46 0.00182 0.56 26.86 69.07 0.16
8.5168 Summer Ave 61 161.06 162 161.35 162.01 0.001634 0.93 65.33 72.2 0.17
8.5168 10-yr 1600 161.06 166.42 163.56 166.68 0.003018 4.13 387.67 169.97 0.32
8.5168 100-yr 3320 161.06 168.98 165.11 169.5 0.003499 5.78 574.62 212.56 0.36

8.4978 7Q10 15.1 160.32 160.98 160.82 161.03 0.019483 1.66 9.12 27.5 0.51
8.4978 Summer Ave 61 160.32 161.65 161.2 161.7 0.007666 1.65 36.88 55.29 0.36
8.4978 10-yr 1600 160.32 166.07 166.34 0.003964 4.17 425.01 158.45 0.35
8.4978 100-yr 3320 160.32 168.77 169.08 0.002803 4.81 933.02 210.04 0.32

8.3141 7Q10 15.1 155.19 156.54 156.55 0.002011 0.85 17.76 26.37 0.18
8.3141 Summer Ave 61 155.19 157.31 157.34 0.002947 1.39 43.84 41.43 0.24
8.3141 10-yr 1600 155.19 162.91 163.16 0.002755 3.98 401.52 68.45 0.29
8.3141 100-yr 3320 155.19 165.66 166.11 0.003324 5.47 685.54 140.95 0.33

8.1683 7Q10 15.1 153.3 154.24 153.85 154.25 0.004873 1.04 14.5 30.96 0.27
8.1683 Summer Ave 61 153.3 154.97 154.26 155.01 0.003118 1.42 42.97 40.75 0.24
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Table F-5
HEC-RAS Output

Remove 3 Dams (after 20 years)
River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)
8.1683 10-yr 1600 153.3 160.74 161 0.002841 4.46 577.98 184.21 0.3
8.1683 100-yr 3320 153.3 163.71 163.97 0.002241 5.07 1231.15 246.49 0.29

8.0044 7Q10 15.1 150.42 151.65 151.66 0.002022 0.8 18.79 30.57 0.18
8.0044 Summer Ave 61 150.42 152.33 152.36 0.002993 1.36 44.69 44 0.24
8.0044 10-yr 1600 150.42 157.47 157.84 0.004814 4.9 326.58 64.95 0.39
8.0044 100-yr 3320 150.42 162.12 162.32 0.001604 3.61 1035.96 176.96 0.24

7.9855 7Q10 15.1 150.41 151.14 150.96 151.18 0.018934 1.73 8.71 23.96 0.51
7.9855 Summer Ave 61 150.41 151.76 151.38 151.82 0.011411 2.03 30.01 44.47 0.44
7.9855 10-yr 1600 150.41 157.12 154.05 157.39 0.003376 4.23 378.68 70.32 0.31
7.9855 100-yr 3320 150.41 161.73 155.7 162.09 0.00199 4.83 687.58 171.19 0.27

7.983 Bridge

7.9805 7Q10 15.1 150.41 151.14 150.96 151.18 0.018949 1.73 8.71 23.96 0.51
7.9805 Summer Ave 61 150.41 151.76 151.38 151.82 0.011414 2.03 30.01 44.47 0.44
7.9805 10-yr 1600 150.41 157.12 154.05 157.39 0.003376 4.23 378.68 70.32 0.31
7.9805 100-yr 3320 150.41 161.73 155.7 162.09 0.00199 4.83 687.58 171.18 0.27

7.9464 7Q10 15.1 149 150.07 150.08 0.00294 0.88 17.12 32.1 0.21
7.9464 Summer Ave 61 149 150.75 150.78 0.003424 1.32 46.08 52.66 0.25
7.9464 10-yr 1600 149 156.67 156.88 0.002186 3.67 435.63 66.95 0.25
7.9464 100-yr 3320 149 161.53 161.74 0.001174 3.89 1047.04 192.08 0.2

7.9275 7Q10 15.1 148.91 149.77 149.37 149.78 0.003 0.91 16.67 30.97 0.22
7.9275 Summer Ave 61 148.91 149.94 149.71 150.06 0.020848 2.76 22.11 33.27 0.59
7.9275 10-yr 1600 148.91 155.84 153.11 156.43 0.005319 6.21 257.81 51.51 0.43
7.9275 100-yr 3320 148.91 160.79 155.39 161.44 0.002865 6.68 581.06 120.15 0.35

7.9248 Bridge

7.9222 7Q10 15.1 148.91 149.37 149.37 149.49 0.088749 2.76 5.48 23.97 1.02
7.9222 Summer Ave 61 148.91 149.94 149.71 150.06 0.020865 2.76 22.1 33.27 0.59
7.9222 10-yr 1600 148.91 155.84 153.11 156.43 0.00532 6.21 257.79 51.51 0.43
7.9222 100-yr 3320 148.91 160.37 155.39 161.05 0.003164 6.85 545.32 55.96 0.37

7.9032 7Q10 15.1 148.15 149 149.02 0.001014 0.89 17.02 31.9 0.21
7.9032 Summer Ave 61 148.15 149.65 149.69 0.001289 1.5 40.74 41.55 0.27
7.9032 10-yr 1600 148.15 155.75 156.08 0.001192 4.63 345.24 52.73 0.32
7.9032 100-yr 3320 148.15 160.31 160.79 0.001011 5.56 630.72 132.26 0.3

7.8843 7Q10 15.1 147.61 148.9 148.22 148.92 0.000885 1.03 14.64 19.54 0.21
7.8843 Summer Ave 61 147.61 149.39 148.81 149.47 0.003246 2.39 25.55 25.68 0.42
7.8843 10-yr 1600 147.61 155.37 152.7 155.88 0.001987 5.72 279.74 56.94 0.43
7.8843 100-yr 3320 147.61 160.13 154.96 160.67 0.000976 5.96 672.36 144.3 0.34

7.8788 Bridge

7.8733 7Q10 15.1 147.61 148.22 148.22 148.42 0.02442 3.53 4.28 10.88 0.99
7.8733 Summer Ave 61 147.61 149.15 148.81 149.3 0.006379 3.07 19.85 22.68 0.58
7.8733 10-yr 1600 147.61 155.17 152.7 155.72 0.002213 5.93 269.64 56.26 0.46
7.8733 100-yr 3320 147.61 158.99 154.96 159.74 0.001567 6.96 477.11 70.49 0.42

7.8496 7Q10 15.1 146.18 148.12 148.12 0.000469 0.45 33.56 34.29 0.08
7.8496 Summer Ave 61 146.18 148.94 148.96 0.0011 0.95 64.5 39.72 0.13
7.8496 10-yr 1600 146.18 154.91 155.2 0.004711 4.33 370.65 60.77 0.31
7.8496 100-yr 3320 146.18 158.87 159.29 0.003684 5.27 730.49 145.78 0.29

7.8212 7Q10 15.1 147 147.88 147.91 0.015677 1.53 9.85 22.44 0.41
7.8212 Summer Ave 61 147 148.44 148.52 0.018085 2.29 26.62 36.88 0.48
7.8212 10-yr 1600 147 154.21 154.5 0.004625 4.34 368.47 63.06 0.32
7.8212 100-yr 3320 147 158.37 158.75 0.00338 5.01 777.92 163.61 0.28

7.7928 7Q10 15.1 145.41 146.31 145.96 146.33 0.007629 1.12 13.45 29.05 0.29
7.7928 Summer Ave 61 145.41 146.99 146.36 147.04 0.006112 1.8 33.91 38.56 0.3
7.7928 10-yr 1600 145.41 151.65 150.31 152.97 0.01818 9.22 173.63 98.71 0.68
7.7928 100-yr 3320 145.41 154.63 153.12 157.1 0.019598 12.62 263.06 120.83 0.75

7.7892 Bridge

7.7855 7Q10 15.1 145.41 146.31 145.96 146.33 0.00763 1.12 13.45 29.05 0.29
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Table F-5
HEC-RAS Output

Remove 3 Dams (after 20 years)
River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)
7.7855 Summer Ave 61 145.41 146.99 146.36 147.04 0.006112 1.8 33.91 38.56 0.3
7.7855 10-yr 1600 145.41 151.65 150.31 152.97 0.018204 9.22 173.56 98.68 0.68
7.7855 100-yr 3320 145.41 154.63 153.12 157.1 0.019636 12.63 262.9 120.82 0.75

7.7666 7Q10 15.1 144.72 145.71 145.27 145.72 0.004947 0.93 16.24 32.96 0.23
7.7666 Summer Ave 61 144.72 146.71 145.68 146.72 0.001807 0.99 61.62 53.15 0.16
7.7666 10-yr 1600 144.72 151.44 151.68 0.00403 4.06 454.09 112.33 0.31
7.7666 100-yr 3320 144.72 155.16 155.43 0.002646 4.48 902 124.26 0.26

7.6454 7Q10 15.1 142.27 143.1 142.72 143.11 0.003388 0.8 18.82 45.27 0.22
7.6454 Summer Ave 61 142.27 143.06 143.06 143.26 0.071313 3.57 17.1 43.16 1
7.6454 10-yr 1600 142.27 149.32 149.57 0.002748 4 400.08 68.23 0.29
7.6454 100-yr 3320 142.27 153.9 154.15 0.00156 4.14 1045.73 198.86 0.24

7.5753 7Q10 15.1 140.7 140.99 141.03 0.011118 1.71 8.83 37.1 0.62
7.5753 Summer Ave 61 140.7 141.87 141.9 0.001097 1.46 41.67 37.58 0.24
7.5753 10-yr 1600 140.7 148.75 148.95 0.001098 3.58 447.47 98.35 0.3
7.5753 100-yr 3320 140.7 153.65 153.85 0.000457 3.56 933.21 99.81 0.21

7.5374 7Q10 15.1 139.43 140.86 139.84 140.86 0.000248 0.65 23.08 23.54 0.12
7.5374 Summer Ave 61 139.43 141.72 140.37 141.75 0.000525 1.31 46.71 29.43 0.18
7.5374 10-yr 1600 139.43 148.2 144.6 148.62 0.001533 5.22 306.37 50.8 0.37
7.5374 100-yr 3320 139.43 153.16 147.08 153.64 0.000894 5.57 717.1 196.78 0.31

7.5319 Bridge

7.5264 7Q10 15.1 139.43 139.84 139.84 140.02 0.025786 3.34 4.52 13.07 1
7.5264 Summer Ave 61 139.43 140.37 140.37 140.72 0.020746 4.76 12.82 18.5 1.01
7.5264 10-yr 1600 139.43 145.24 146.61 0.007913 9.38 170.62 41.04 0.81
7.5264 100-yr 3320 139.43 147.3 147.08 149.79 0.010192 12.67 262.01 47.83 0.95

7.5075 7Q10 15.1 137 139.38 139.38 0.00012 0.52 29.3 24.66 0.08
7.5075 Summer Ave 61 137 140.32 140.34 0.0003 1.09 55.92 30.1 0.14
7.5075 10-yr 1600 137 145.11 145.81 0.003087 6.71 238.42 46.19 0.52
7.5075 100-yr 3320 137 147.09 148.6 0.005117 9.87 336.4 52.85 0.69

7.4791 7Q10 15.1 137.6 139.35 139.36 0.000224 0.58 26.07 29.77 0.11
7.4791 Summer Ave 61 137.6 140.28 140.29 0.000382 1 60.82 45.47 0.15
7.4791 10-yr 1600 137.6 145.22 145.44 0.00088 3.77 469.42 119.62 0.29
7.4791 100-yr 3320 137.6 147.56 147.97 0.001046 5.26 790.95 155.39 0.34

7.2745 7Q10 15.1 137.75 138.88 138.37 138.9 0.00109 0.96 15.76 27.8 0.22
7.2745 Summer Ave 61 137.75 139.37 139.43 0.002649 1.89 32.19 39.73 0.37
7.2745 10-yr 1600 137.75 141.75 141.72 142.95 0.013006 8.78 182.26 73.78 0.98
7.2745 100-yr 3320 137.75 143.37 143.25 145.22 0.010469 10.92 309.41 84.6 0.96

7.0965 7Q10 15.1 135.45 135.95 135.94 136.06 0.026473 2.73 5.53 22.27 0.96
7.0965 Summer Ave 61 135.45 136.71 136.75 0.003066 1.72 35.39 56.32 0.38
7.0965 10-yr 1600 135.45 141.04 141.12 0.000582 2.35 679.57 194.21 0.22
7.0965 100-yr 3320 135.45 143.42 143.55 0.000445 2.87 1186.58 241.84 0.21

6.8465 7Q10 15.1 133.66 135.95 135.95 0.000014 0.17 86.98 75.9 0.03
6.8465 Summer Ave 61 133.66 136.39 136.4 0.000089 0.49 123.69 90.51 0.07
6.8465 10-yr 1600 133.66 140.52 140.58 0.000298 1.92 833.4 193.33 0.16
6.8465 100-yr 3320 133.66 142.97 143.07 0.000295 2.53 1310.57 196.36 0.17

6.7272 7Q10 15.1 133.96 135.94 135.94 0.000017 0.17 86.75 87.52 0.03
6.7272 Summer Ave 61 133.96 136.33 136.34 0.000107 0.49 124.21 104.73 0.08
6.7272 10-yr 1600 133.96 140.37 140.41 0.000224 1.6 1034.75 323.47 0.14
6.7272 100-yr 3320 133.96 142.85 142.91 0.000184 1.99 1995 458.11 0.14

6.6421 7Q10 15.1 134.2 135.93 135.93 0.000021 0.18 83.76 88.38 0.03
6.6421 Summer Ave 61 134.2 136.28 136.28 0.000138 0.52 116.78 104.19 0.09
6.6421 10-yr 1600 134.2 140.25 140.29 0.000309 1.73 927.31 252.59 0.16
6.6421 100-yr 3320 134.2 142.75 142.82 0.000236 2.09 1691.82 415.48 0.15

6.5569 7Q10 15.1 133.28 135.93 135.93 0.000002 0.08 195.83 129.21 0.01
6.5569 Summer Ave 61 133.28 136.26 136.26 0.000021 0.25 240.36 141.58 0.03
6.5569 10-yr 1600 133.28 140.15 140.18 0.000186 1.41 1138.19 264.71 0.12
6.5569 100-yr 3320 133.28 142.67 142.72 0.000175 1.82 1903.14 404.51 0.12

6.4718 7Q10 15.1 135.37 135.92 135.58 135.93 0.00111 0.71 21.27 50.84 0.19
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Table F-5
HEC-RAS Output

Remove 3 Dams (after 20 years)
River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)
6.4718 Summer Ave 61 135.37 136.18 136.22 0.00412 1.7 35.81 61.56 0.39
6.4718 10-yr 1600 135.37 139.83 139.98 0.001692 3.12 512.82 182.19 0.33
6.4718 100-yr 3320 135.37 142.44 142.57 0.000855 2.89 1203.09 396.93 0.25

6.3866 7Q10 15.1 130.66 135.93 135.93 0 0.02 763.86 207.31 0
6.3866 Summer Ave 61 130.66 136.21 136.21 0.000001 0.07 823.99 216.94 0.01
6.3866 10-yr 1600 130.66 139.88 139.89 0.000037 0.78 2715.67 624.69 0.05
6.3866 100-yr 3320 130.66 142.46 142.48 0.000044 1.05 4350.51 639.83 0.06

6.3638 7Q10 15.1 135.74 135.89 135.85 135.92 0.014385 1.27 11.9 78 0.57
6.3638 Summer Ave 61 135.74 136.13 136.01 136.19 0.010804 2.03 30.04 78 0.58
6.3638 10-yr 1600 135.74 139.14 138.09 139.7 0.005778 6.04 265.05 78 0.58
6.3638 100-yr 3320 135.74 141.27 139.58 142.19 0.005248 7.7 431.11 78 0.58

6.3637 Inl Struct

6.2507 7Q10 15.1 124.1 125.08 125.08 0.000459 0.6 25.32 38.89 0.13
6.2507 Summer Ave 61 124.1 125.91 125.93 0.000573 0.92 66.03 61.69 0.16
6.2507 10-yr 1600 124.1 130.82 131.05 0.001583 3.86 414.14 93.45 0.32
6.2507 100-yr 3320 124.1 133.36 133.74 0.001619 4.98 666.96 103.71 0.35

6.1271 7Q10 15.1 123.36 124.53 124.55 0.001807 1.1 13.74 23.54 0.25
6.1271 Summer Ave 61.1 123.36 125.02 125.1 0.0045 2.19 27.84 33.51 0.42
6.1271 10-yr 1598 123.36 130.48 130.52 0.000367 1.9 1684.2 780.22 0.16
6.1271 100-yr 3323 123.36 133.34 133.36 0.000129 1.57 4587.94 1097.87 0.1

5.985 7Q10 15.1 122.57 123.29 122.92 123.31 0.001512 0.85 17.84 39.71 0.22
5.985 Summer Ave 61.1 122.57 124.28 123.26 124.28 0.000459 0.79 77.44 78.25 0.14
5.985 10-yr 1598 122.57 130.17 125.63 130.24 0.00035 2.11 757.09 411.89 0.16
5.985 100-yr 3323 122.57 133.07 126.98 133.2 0.000362 2.86 1162.75 422.89 0.17

5.9652 7Q10 15.1 122.02 123.23 122.49 123.24 0.000305 0.73 20.57 26.16 0.15
5.9652 Summer Ave 61.1 122.02 124.22 122.96 124.24 0.000383 1.17 52.16 38.94 0.18
5.9652 10-yr 1598 122.02 129.96 126.34 130.18 0.00058 3.72 429.74 77.53 0.27
5.9652 100-yr 3323 122.02 132.69 128.04 133.11 0.000686 5.24 634 108.58 0.32

5.9623 Bridge

5.9595 7Q10 15.1 122.02 123.23 122.49 123.23 0.000316 0.74 20.32 26.05 0.15
5.9595 Summer Ave 61.1 122.02 124.21 122.96 124.23 0.000391 1.18 51.69 38.69 0.18
5.9595 10-yr 1598 122.02 129.94 126.34 130.16 0.000587 3.73 428.3 77.38 0.28
5.9595 100-yr 3323 122.02 132.66 128.04 133.09 0.000693 5.26 632.24 107.8 0.32

5.9491 7Q10 15.1 122.02 123.2 123.21 0.000607 0.76 19.79 25.83 0.15
5.9491 Summer Ave 61.1 122.02 124.18 124.2 0.000725 1.21 50.62 37.88 0.18
5.9491 10-yr 1598 122.02 129.88 130.11 0.001058 3.85 421.97 76.18 0.28
5.9491 100-yr 3323 122.02 132.58 133.04 0.001281 5.43 657.71 104.81 0.33

5.807 7Q10 15.1 121.02 122.19 122.23 0.004514 1.73 8.73 14.96 0.4
5.807 Summer Ave 61.1 121.02 123.04 123.13 0.003932 2.33 26.24 25.94 0.41
5.807 10-yr 1598 121.02 128.86 129.12 0.001716 4.06 426.38 178.22 0.34
5.807 100-yr 3323 121.02 132.17 132.32 0.000644 3.63 1654.61 507.93 0.23

5.6896 7Q10 15.1 120 121.06 121.07 0.001016 0.76 19.95 38.56 0.19
5.6896 Summer Ave 61.1 120 121.64 121.67 0.001536 1.26 48.58 59.76 0.25
5.6896 10-yr 1598 120 128.65 128.72 0.000272 2 798.55 124.68 0.14
5.6896 100-yr 3323 120 131.98 132.05 0.000309 2.22 1950.6 524.22 0.15

5.3581 7Q10 15.1 119.51 120.17 120.18 0.000305 0.39 39.19 85.67 0.1
5.3581 Summer Ave 61.1 119.51 120.94 120.95 0.000185 0.55 110.34 95.89 0.09
5.3581 10-yr 1598 119.51 128.31 128.35 0.000157 1.62 987.48 149.49 0.11
5.3581 100-yr 3323 119.51 131.67 131.72 0.000127 1.91 2567.06 499.91 0.11

5.1498 7Q10 15.1 118.85 120.08 120.08 0.000039 0.21 71.22 80.73 0.04
5.1498 Summer Ave 61.1 118.85 120.8 120.81 0.00009 0.46 131.54 86.39 0.07
5.1498 10-yr 1598 118.85 128.17 128.2 0.000119 1.62 1266.79 309.89 0.1
5.1498 100-yr 3323 118.85 131.52 131.58 0.000124 2.09 2367.13 347.03 0.11

4.9951 7Q10 15.1 118.71 120.05 120.05 0.000035 0.22 68.51 68.35 0.04
4.9951 Summer Ave 61.1 118.71 120.72 120.72 0.00012 0.52 117.49 80.99 0.08
4.9951 10-yr 1598 118.71 128.07 128.11 0.000115 1.47 1193.34 257.13 0.1
4.9951 100-yr 3323 118.71 131.43 131.48 0.000116 1.91 2311.42 372.96 0.1
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Table F-5
HEC-RAS Output

Remove 3 Dams (after 20 years)
River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)

4.8405 7Q10 15.1 118.52 120.03 120.03 0.000018 0.17 86.48 74.03 0.03
4.8405 Summer Ave 61.1 118.52 120.64 120.64 0.000078 0.46 133.83 80.96 0.06
4.8405 10-yr 1598 118.52 127.99 128.02 0.000099 1.29 1342.56 298.29 0.09
4.8405 100-yr 3323 118.52 131.35 131.39 0.000095 1.66 2529.3 417.99 0.09

4.6858 7Q10 15.1 118.3 120.02 120.02 0.000009 0.14 109.91 82.19 0.02
4.6858 Summer Ave 61.1 118.3 120.59 120.59 0.000049 0.39 158.13 86.81 0.05
4.6858 10-yr 1598 118.3 127.92 127.94 0.000081 1.13 1591.71 421 0.08
4.6858 100-yr 3323 118.3 131.29 131.32 0.000069 1.39 3028.44 427.95 0.08

4.5627 7Q10 15.1 118.82 120.01 120.01 0.000042 0.21 76.21 100.37 0.04
4.5627 Summer Ave 61.1 118.82 120.54 120.54 0.000132 0.49 137 128.31 0.08
4.5627 10-yr 1598 118.82 127.88 127.89 0.000057 0.93 2567.05 501.65 0.07
4.5627 100-yr 3323 118.82 131.26 131.27 0.00005 1.17 4325.86 538.89 0.07

4.557 7Q10 15.1 119.7 119.99 119.9 120.01 0.006389 0.83 18.22 140.21 0.38
4.557 Summer Ave 61.1 119.7 120.53 120.04 120.54 0.000593 0.66 92.44 194.63 0.15
4.557 10-yr 1598 119.7 127.87 121.44 127.89 0.000057 1.09 1461.26 571.87 0.07
4.557 100-yr 3323 119.7 131.23 122.3 131.27 0.000074 1.58 2099.4 614.18 0.08

4.5513 7Q10 18.1 118.9 119.76 119.57 119.82 0.005512 2.03 8.9 20.73 0.55
4.5513 Summer Ave 73.3 118.9 120.34 120.08 120.48 0.00503 3.01 24.35 29 0.58
4.5513 10-yr 1980 118.9 126 124.75 127.71 0.006089 10.51 188.4 29 0.73
4.5513 100-yr 3988 118.9 129.1 129.1 131.07 0.005585 12.17 549.55 161 0.69

4.5501 Inl Struct

4.5362 7Q10 18.1 117.7 118.26 118.19 118.33 0.01034 2.14 8.45 30.44 0.72
4.5362 Summer Ave 73.3 117.7 118.59 118.55 118.77 0.013994 3.4 21.53 48.59 0.9
4.5362 10-yr 1980 117.7 123.81 123.97 0.000477 3.15 658.24 144.12 0.25
4.5362 100-yr 3988 117.7 127.32 127.52 0.000317 3.67 1194.28 161.61 0.22

4.5097 7Q10 18.1 116.92 117.67 117.69 0.002373 1.14 15.94 49.22 0.35
4.5097 Summer Ave 73.3 116.92 118.25 118.29 0.00133 1.61 45.54 53.82 0.31
4.5097 10-yr 1980 116.92 123.38 123.83 0.001352 5.4 366.62 64.98 0.4
4.5097 100-yr 3988 116.92 126.67 127.39 0.001199 6.87 622.54 117.31 0.4

4.4888 7Q10 18.1 116.22 117.61 117.62 0.000307 0.68 26.64 38.34 0.14
4.4888 Summer Ave 73.3 116.22 118.13 118.17 0.000914 1.45 50.51 52.79 0.26
4.4888 10-yr 1980 116.22 123.23 123.69 0.001187 5.63 432.58 93.25 0.4
4.4888 100-yr 3988 116.22 126.58 127.26 0.00101 6.98 750.5 96.59 0.4

4.4746 7Q10 18.1 116.92 117.57 117.28 117.58 0.000851 0.75 24.2 64.7 0.22
4.4746 Summer Ave 73.3 116.92 118.07 117.54 118.1 0.000842 1.3 56.54 64.7 0.24
4.4746 10-yr 1980 116.92 123.18 120.27 123.58 0.001165 5.1 396.91 77.73 0.37
4.4746 100-yr 3988 116.92 126.54 122.12 127.17 0.001029 6.45 668.31 103.75 0.37

4.472 Bridge

4.4693 7Q10 18.1 116.92 117.54 117.28 117.55 0.001112 0.81 22.33 64.7 0.24
4.4693 Summer Ave 73.3 116.92 118.05 117.54 118.07 0.000934 1.34 54.8 64.7 0.26
4.4693 10-yr 1980 116.92 123.14 120.27 123.55 0.001191 5.14 393.88 77.42 0.37
4.4693 100-yr 3988 116.92 126.5 122.12 127.14 0.001043 6.48 665.45 103.49 0.37

4.4153 7Q10 18.1 115.72 116.41 116.41 116.59 0.034328 3.38 5.36 21.34 1.01
4.4153 Summer Ave 73.3 115.72 116.93 116.93 117.24 0.027852 4.43 16.54 37.49 1
4.4153 10-yr 1980 115.72 122.92 120.63 123.08 0.001205 3.92 998.16 387.86 0.3
4.4153 100-yr 3988 115.72 126.6 122.35 126.68 0.000421 3.27 2747.07 577.45 0.19

4.1085 7Q10 18.1 112.16 113.82 113.82 0.000418 0.52 34.58 60.3 0.12
4.1085 Summer Ave 73.3 112.16 114.82 114.83 0.000242 0.74 99.43 68.71 0.11
4.1085 10-yr 1980 112.16 122.5 122.54 0.00015 1.82 2046.16 506.84 0.11
4.1085 100-yr 3988 112.16 126.36 126.39 0.000099 1.9 4087.02 540.18 0.09

3.814 7Q10 18.1 112.02 113.25 113.26 0.000324 0.58 31.04 37.86 0.11
3.814 Summer Ave 73.3 112.02 114.4 114.41 0.000307 0.85 86.33 57.54 0.12
3.814 10-yr 1980 112.02 122.23 122.28 0.000187 2.02 1806.37 444.55 0.12
3.814 100-yr 3988 112.02 126.18 126.22 0.00012 2.1 3585.61 454.9 0.11

3.492 7Q10 18.1 111.23 113.07 111.58 113.07 0.000054 0.34 53.69 38.42 0.05
3.492 Summer Ave 73.3 111.23 114.01 111.97 114.02 0.000177 0.79 93.37 45.92 0.1
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Table F-5
HEC-RAS Output

Remove 3 Dams (after 20 years)
River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)
3.492 10-yr 1980 111.23 121.79 115.91 121.87 0.000305 2.62 1088.54 462.5 0.16
3.492 100-yr 3988 111.23 125.82 118 125.93 0.000248 3.07 1964.53 508.23 0.15

3.4722 7Q10 18.1 112.12 113.04 112.57 113.05 0.000697 1 18.08 26.69 0.21
3.4722 Summer Ave 73.3 112.12 113.93 112.97 113.97 0.000738 1.66 44.27 31.83 0.25
3.4722 10-yr 1980 112.12 121.27 117.29 121.72 0.000868 5.35 370.09 64.62 0.35
3.4722 100-yr 3988 112.12 125.13 119.76 125.74 0.000729 6.51 921.93 246.05 0.34

3.4701 Bridge

3.468 7Q10 18.1 112.12 113.02 112.57 113.04 0.000747 1.02 17.69 26.61 0.22
3.468 Summer Ave 73.3 112.12 113.89 112.97 113.94 0.000809 1.71 42.93 31.59 0.26
3.468 10-yr 1980 112.12 120.91 117.29 121.4 0.00103 5.63 351.62 63.11 0.38
3.468 100-yr 3988 112.12 124.6 119.76 125.31 0.000891 6.97 799.29 217.28 0.38

3.4188 7Q10 18.1 111.57 112.85 112.86 0.000578 0.65 27.7 43.87 0.14
3.4188 Summer Ave 73.3 111.57 113.73 113.74 0.000571 0.92 79.42 74.29 0.16
3.4188 10-yr 1980 111.57 121.09 121.11 0.000095 1.09 1917.79 416.77 0.08
3.4188 100-yr 3988 111.57 124.91 124.93 0.000059 1.24 3635.31 480.96 0.07

3.2795 7Q10 18.1 111.16 112.33 111.75 112.34 0.000899 0.78 23.35 39.93 0.18
3.2795 Summer Ave 73.3 111.16 113.31 112.18 113.32 0.000573 0.93 78.92 73.42 0.16
3.2795 10-yr 1980 111.16 121.01 115 121.03 0.000107 1.21 1633.53 432.03 0.09
3.2795 100-yr 3988 111.16 124.85 116.24 124.88 0.000077 1.45 2745.9 463.44 0.08

3.2303 7Q10 18.1 110.96 112.16 111.59 112.17 0.000517 0.76 23.67 42.26 0.18
3.2303 Summer Ave 73.3 110.96 113.23 112.01 113.24 0.000198 0.76 95.89 83.6 0.13
3.2303 10-yr 1980 110.96 120.88 114.66 120.99 0.000163 2.69 747.46 86.82 0.16
3.2303 100-yr 3988 110.96 124.6 116.22 124.83 0.000203 3.81 1073.92 88.38 0.19

3.2284 Bridge

3.2265 7Q10 18.1 110.96 112.15 112.15 0.000545 0.78 23.21 41.81 0.18
3.2265 Summer Ave 73.3 110.96 113.23 113.24 0.000201 0.77 95.55 83.6 0.13
3.2265 10-yr 1980 110.96 120.87 120.99 0.000163 2.69 747.16 86.81 0.16
3.2265 100-yr 3988 110.96 124.6 124.83 0.000204 3.81 1073.54 88.38 0.19

3.1848 7Q10 18.1 110.55 112.05 111.2 112.05 0.000386 0.6 30.32 40.52 0.12
3.1848 Summer Ave 73.3 110.55 113.17 111.68 113.18 0.000318 0.79 93.01 70.96 0.12
3.1848 10-yr 1980 110.55 120.88 114.77 120.92 0.000132 1.54 1283.24 326.29 0.1
3.1848 100-yr 3988 110.55 124.65 116.13 124.71 0.000126 2.01 1980.01 341.04 0.11

3.1176 7Q10 18.1 109.5 111.98 110.36 111.98 0.000111 0.45 40.35 32.53 0.07
3.1176 Summer Ave 73.3 109.5 113.07 111.01 113.08 0.000263 0.88 83.35 46.75 0.12
3.1176 10-yr 1980 109.5 120.74 115.13 120.84 0.000356 2.56 774.6 178.5 0.17
3.1176 100-yr 3988 109.5 124.45 116.95 124.63 0.000352 3.37 1183.24 305.35 0.18

3.0987 7Q10 18.1 109.7 111.98 110.3 111.98 0.000023 0.28 64.35 48.97 0.04
3.0987 Summer Ave 73.3 109.7 113.06 110.74 113.07 0.000051 0.59 124.16 59.46 0.07
3.0987 10-yr 1980 109.7 120.6 114.23 120.8 0.000253 3.57 553.93 100.26 0.2
3.0987 100-yr 3988 109.7 124.24 116.22 124.58 0.000304 4.84 1083 114.81 0.23

3.0962 Bridge

3.0938 7Q10 18.1 109.7 111.98 110.3 111.98 0.000023 0.28 64.32 48.96 0.04
3.0938 Summer Ave 73.3 109.7 113.06 110.74 113.06 0.000051 0.59 124.09 59.45 0.07
3.0938 10-yr 1980 109.7 120.53 114.23 120.73 0.000259 3.6 549.85 100.06 0.2
3.0938 100-yr 3988 109.7 123.7 116.22 124.08 0.000351 5.07 1021.91 112.16 0.25

3.0294 7Q10 18.1 109.4 111.97 111.97 0.00002 0.24 75.8 43.39 0.03
3.0294 Summer Ave 73.3 109.4 113.04 113.04 0.000079 0.57 128.26 55.36 0.07
3.0294 10-yr 1980 109.4 120.6 120.61 0.000033 0.9 4785.24 857.21 0.05
3.0294 100-yr 3988 109.4 123.86 123.87 0.000032 1.1 7612.98 879.06 0.06

3.0085 7Q10 18.1 111.14 111.93 111.68 111.96 0.002601 1.45 12.51 28.82 0.39
3.0085 Summer Ave 73.3 111.14 113 112.08 113.02 0.000483 1.16 63.07 56.4 0.19
3.0085 10-yr 1980 111.14 120.31 115.23 120.57 0.000561 4.14 478.63 56.9 0.25
3.0085 100-yr 3988 111.14 123.2 117.24 123.8 0.00094 6.2 643.34 56.9 0.32

3.0063 Bridge

3.004 7Q10 18.1 111.14 111.78 111.85 0.008029 2.14 8.46 25.27 0.65
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Table F-5
HEC-RAS Output

Remove 3 Dams (after 20 years)
River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)
3.004 Summer Ave 73.3 111.14 112.99 113.01 0.0005 1.18 62.37 56.29 0.2
3.004 10-yr 1980 111.14 120.29 120.56 0.000563 4.14 477.79 56.9 0.25
3.004 100-yr 3988 111.14 123.11 123.72 0.000963 6.25 638.06 56.9 0.33

2.9273 7Q10 18.1 109.84 111.47 111.47 0.000304 0.56 32.12 39.47 0.11
2.9273 Summer Ave 73.3 109.84 112.89 112.89 0.000176 0.65 112.5 73.87 0.09
2.9273 10-yr 1980 109.84 120.36 120.37 0.000067 1.2 2758.48 488.42 0.08
2.9273 100-yr 3988 109.84 123.33 123.35 0.000077 1.59 4230.55 506.48 0.09

2.8061 7Q10 18.1 108.47 111.41 111.41 0.000049 0.33 54.29 36.99 0.05
2.8061 Summer Ave 73.3 108.47 112.8 112.8 0.000113 0.6 121.94 64.16 0.08
2.8061 10-yr 1980 108.47 120.27 120.31 0.000144 1.65 1772.41 545.48 0.11
2.8061 100-yr 3988 108.47 123.24 123.29 0.000126 1.94 3462.26 580.8 0.11

2.6214 7Q10 18.9 110.15 111.34 111.34 0.000112 0.36 53 61.37 0.07
2.6214 Summer Ave 76.4 110.15 112.71 112.71 0.000082 0.5 151.34 82.18 0.07
2.6214 10-yr 1975 110.15 120.18 120.2 0.000083 1.47 2715.72 600.68 0.09
2.6214 100-yr 4160 110.15 123.13 123.17 0.000113 2.07 5223.54 1245.9 0.11

2.397 7Q10 18.9 109.2 111.17 109.93 111.18 0.00017 0.47 39.87 40.44 0.08
2.397 Summer Ave 76.4 109.2 112.57 110.48 112.58 0.00016 0.66 116.45 69.12 0.09
2.397 10-yr 1975 109.2 120.04 113.9 120.07 0.000168 1.32 1494.13 1101.81 0.11
2.397 100-yr 4160 109.2 122.98 115.54 123.02 0.000144 1.7 2448.03 1168.53 0.11

2.379 7Q10 18.9 107.75 111.17 108.39 111.17 0.000003 0.15 126.17 58.42 0.02
2.379 Summer Ave 76.4 107.75 112.57 108.87 112.57 0.000011 0.35 216.92 90.21 0.04
2.379 10-yr 1975 107.75 119.93 112.38 120.05 0.000132 2.71 730.04 117.39 0.15
2.379 100-yr 4160 107.75 122.66 114.26 122.98 0.000271 4.52 920.06 127.46 0.22

2.378 7Q10 18.9 108.88 111.17 109.72 111.17 0.000066 0.38 49.24 52.41 0.07
2.378 Summer Ave 76.4 108.88 112.57 110.35 112.57 0.000055 0.58 132.29 66.61 0.07
2.378 10-yr 1975 108.88 119.91 113.64 120.04 0.00018 2.85 691.99 104.81 0.17
2.378 100-yr 4160 108.88 122.64 115.41 122.97 0.000331 4.62 901.38 118.63 0.24

2.3732 Bridge

2.3684 7Q10 18.9 108.88 111.17 109.72 111.17 0.000067 0.39 49.06 52.38 0.07
2.3684 Summer Ave 76.4 108.88 112.56 110.35 112.57 0.000055 0.58 132.1 66.58 0.07
2.3684 10-yr 1975 108.88 119.85 113.64 119.98 0.000185 2.88 686.89 104.52 0.17
2.3684 100-yr 4160 108.88 122.36 115.41 122.71 0.000358 4.73 880.03 117.12 0.25

2.2917 7Q10 18.9 108 111.15 108.85 111.15 0.000028 0.26 71.77 59.91 0.04
2.2917 Summer Ave 76.4 108 112.54 109.47 112.54 0.000063 0.51 148.55 85.45 0.06
2.2917 10-yr 1975 108 119.77 113.38 119.87 0.000284 2.47 817.39 334.48 0.15
2.2917 100-yr 4160 108 122.25 115.35 122.48 0.000502 3.93 1101.48 359.54 0.21

2.0331 7Q10 18.9 109.32 111.12 111.12 0.000025 0.22 85.17 64.04 0.03
2.0331 Summer Ave 76.4 109.32 112.47 112.47 0.000042 0.42 182.62 79.72 0.05
2.0331 10-yr 1975 109.32 119.66 119.68 0.000069 1.36 3757.68 1247.32 0.08
2.0331 100-yr 4160 109.32 122.23 122.24 0.000058 1.47 8168.21 1903.48 0.08

1.66 7Q10 18.9 107.68 111.1 111.1 0.000004 0.13 148.11 62.02 0.01
1.66 Summer Ave 76.4 107.68 112.43 112.43 0.000015 0.32 235.49 69.53 0.03
1.66 10-yr 1975 107.68 119.47 119.51 0.000111 1.86 1909.19 327.56 0.1
1.66 100-yr 4160 107.68 121.97 122.05 0.000193 2.82 3033.29 811.67 0.14

1.215 7Q10 18.9 108.15 111.09 111.09 0.000006 0.14 132.95 66.54 0.02
1.215 Summer Ave 76.4 108.15 112.38 112.39 0.00002 0.34 227.37 79.33 0.03
1.215 10-yr 1975 108.15 119.28 119.29 0.000074 1.25 3463.33 1267.12 0.08
1.215 100-yr 4160 108.15 121.78 121.79 0.000064 1.4 7023.44 1534.59 0.08

0.9479 7Q10 18.9 108.31 111.08 108.64 111.08 0.000002 0.1 191.26 82.87 0.01
0.9479 Summer Ave 76.4 108.31 112.37 108.91 112.37 0.000009 0.25 300.62 87.82 0.02
0.9479 10-yr 1975 108.31 119.12 111.39 119.16 0.000118 1.77 1734.27 363.91 0.1
0.9479 100-yr 4160 108.31 121.56 113.08 121.64 0.000198 2.61 2677.08 410.12 0.13

0.6591 7Q10 18.9 107.87 111.08 111.08 0.000006 0.13 141.8 76.33 0.02
0.6591 Summer Ave 76.4 107.87 112.35 112.35 0.000019 0.31 247.86 92.61 0.03
0.6591 10-yr 1975 107.87 118.99 119.01 0.00008 1.29 2517.2 607.33 0.08
0.6591 100-yr 4160 107.87 121.37 121.4 0.00011 1.81 4299.92 942.02 0.1

0.3409 7Q10 18.9 105.35 111.08 111.08 0.000001 0.06 306.34 89.63 0.01
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Table F-5
HEC-RAS Output

Remove 3 Dams (after 20 years)
River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)
0.3409 Summer Ave 76.4 105.35 112.33 112.34 0.000003 0.18 426.11 100.84 0.02
0.3409 10-yr 1975 105.35 118.88 118.9 0.000055 1.3 3008.57 815.07 0.07
0.3409 100-yr 4160 105.35 121.22 121.25 0.000083 1.83 5122.32 1018.71 0.09

0 7Q10 18.9 107.99 111.07 108.78 111.07 0.000031 0.2 96.06 176.11 0.04
0 Summer Ave 76.4 107.99 112.32 109.38 112.32 0.000031 0.28 274.04 260.13 0.04
0 10-yr 1975 107.99 118.82 112.34 118.83 0.000031 0.53 3731.59 1996.6 0.05
0 100-yr 4160 107.99 121.16 113.4 121.17 0.000031 0.71 5868.63 2167.95 0.05
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Table F-6
HEC-RAS Output

Remove Ben Smith Dam (after 20 years)
River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)
32.314 7Q10 3.3 308 308.76 308.77 0.00087 0.76 4.33 11.4 0.22
32.314 Summer Ave 13.5 308 309.21 309.23 0.001213 1.23 10.97 18.02 0.28
32.314 10-yr 392 308 312.22 312.63 0.002773 5.12 76.55 25.55 0.52
32.314 100-yr 736 308 313.62 314.26 0.003102 6.42 114.64 29.04 0.57

32.295 7Q10 3.3 308 308.41 308.41 308.52 0.023108 2.61 1.27 6.16 1.01
32.295 Summer Ave 13.5 308 308.72 308.72 308.91 0.019208 3.46 3.9 10.82 1.01
32.295 10-yr 392 308 311.01 311.01 312.07 0.011117 8.25 47.54 22.53 1
32.295 100-yr 736 308 312.17 312.17 313.65 0.010243 9.77 75.32 25.43 1

32.1908 7Q10 3.3 301.4 301.83 301.74 301.87 0.007025 1.5 2.21 10.17 0.57
32.1908 Summer Ave 13.5 301.4 302.1 302.01 302.19 0.008172 2.34 5.78 15.27 0.67
32.1908 10-yr 392 301.4 304.25 304.25 305.33 0.011247 8.36 46.89 21.88 1.01
32.1908 100-yr 736 301.4 305.42 305.42 306.96 0.010395 9.98 73.78 24.09 1

32.0867 7Q10 3.3 294.8 294.96 294.96 295.01 0.027982 1.88 1.75 16.08 1.01
32.0867 Summer Ave 13.5 294.8 295.13 295.13 295.27 0.021752 3.04 4.44 16.31 1.03
32.0867 10-yr 392 294.8 297.4 297.4 298.57 0.011873 8.69 45.11 19.45 1.01
32.0867 100-yr 736 294.8 299.11 298.87 300.27 0.006166 8.86 114.87 74.54 0.78

32.0678 7Q10 3.3 293 293.37 293.14 293.38 0.000594 0.56 5.9 18.38 0.17
32.0678 Summer Ave 13.5 293 293.72 293.31 293.74 0.000904 1.1 12.32 18.89 0.24
32.0678 10-yr 392 293 297.2 295.42 297.54 0.001588 4.69 83.5 24.01 0.41
32.0678 100-yr 736 293 298.93 296.57 299.52 0.001695 6.16 119.5 102.1 0.45

32.0657 Culvert

32.0637 7Q10 3.3 293 293.37 293.14 293.38 0.000609 0.56 5.85 18.38 0.18
32.0637 Summer Ave 13.5 293 293.71 293.31 293.73 0.000946 1.11 12.15 18.88 0.24
32.0637 10-yr 392 293 296.95 295.42 297.34 0.001961 5 78.38 23.65 0.45
32.0637 100-yr 736 293 298.44 296.57 299.15 0.002278 6.73 109.36 34.12 0.52

32.0448 7Q10 3.3 293 293.18 293.14 293.21 0.011247 1.39 2.37 17.24 0.66
32.0448 Summer Ave 13.5 293 293.34 293.31 293.44 0.014159 2.55 5.29 18.34 0.84
32.0448 10-yr 392 293 295.42 295.42 296.52 0.011783 8.42 46.56 21.39 1.01
32.0448 100-yr 736 293 296.59 296.59 298.19 0.010969 10.12 72.72 23.12 1.01

31.9463 7Q10 3.3 284.3 284.48 284.48 284.55 0.027169 2.09 1.58 12.11 1.02
31.9463 Summer Ave 13.5 284.3 284.69 284.69 284.86 0.019445 3.27 4.13 12.39 1
31.9463 10-yr 392 284.3 287.97 287.97 288.67 0.005262 6.96 96.39 132.48 0.68
31.9463 100-yr 736 284.3 289.83 290.02 0.00137 4.8 445.63 244.17 0.38

31.9273 7Q10 3.3 283.3 284.1 283.53 284.1 0.000103 0.37 9.04 14.3 0.08
31.9273 Summer Ave 13.5 283.3 284.51 283.74 284.52 0.000351 0.88 15.27 15.9 0.16
31.9273 10-yr 392 283.3 287.16 286.17 287.78 0.003358 6.32 61.99 187.65 0.6
31.9273 100-yr 736 283.3 287.96 287.45 289.4 0.005899 9.63 76.4 234.95 0.82

31.9244 Bridge

31.9215 7Q10 3.3 283.3 284.09 283.53 284.09 0.000105 0.37 8.99 14.29 0.08
31.9215 Summer Ave 13.5 283.3 284.51 283.74 284.52 0.000351 0.88 15.27 15.9 0.16
31.9215 10-yr 392 283.3 287.15 286.17 287.77 0.003407 6.35 61.72 186.76 0.6
31.9215 100-yr 736 283.3 287.9 287.45 289.38 0.0062 9.78 75.27 231.23 0.84

31.9025 7Q10 3.3 283.7 284.04 284.06 0.003786 1.14 2.89 12.53 0.42
31.9025 Summer Ave 13.5 283.7 284.38 284.43 0.003259 1.83 7.36 13.84 0.44
31.9025 10-yr 392 283.7 287.06 287.29 0.002363 4.78 209.69 158.09 0.49
31.9025 100-yr 736 283.7 288.22 288.45 0.001828 5.24 431.57 226.31 0.46

31.8343 7Q10 3.3 282.6 282.95 282.97 0.002494 1.07 3.08 10.64 0.35
31.8343 Summer Ave 13.5 282.6 283.34 283.39 0.0026 1.82 7.41 11.64 0.4
31.8343 10-yr 392 282.6 285.97 286.29 0.003319 5.58 184.96 123.07 0.57
31.8343 100-yr 736 282.6 287.62 287.83 0.001584 5.17 395.15 132.74 0.42

31.8154 7Q10 3.3 282.2 282.8 282.54 282.81 0.001084 0.73 4.52 15.03 0.23
31.8154 Summer Ave 13.5 282.2 283.16 282.79 283.18 0.001525 1.18 11.44 23.91 0.3
31.8154 10-yr 392 282.2 285.08 284.67 285.76 0.00557 6.58 59.57 55.26 0.75
31.8154 100-yr 736 282.2 286.15 285.7 287.28 0.005724 8.54 86.23 72.4 0.81

31.8097 Bridge

31.804 7Q10 3.3 281.4 281.74 281.74 281.82 0.02361 2.32 1.42 8.44 0.99
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Table F-6
HEC-RAS Output

Remove Ben Smith Dam (after 20 years)
River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)
31.804 Summer Ave 13.5 281.4 281.99 281.99 282.14 0.020405 3.12 4.32 14.7 1.01
31.804 10-yr 392 281.4 284.1 283.87 284.89 0.007294 7.13 54.94 52.28 0.85
31.804 100-yr 736 281.4 285.58 284.9 286.57 0.004609 8 92.02 76.12 0.73

31.7434 7Q10 3.3 277 277.69 277.7 0.000319 0.57 5.76 10.45 0.14
31.7434 Summer Ave 13.5 277 278.05 278.08 0.001065 1.4 9.62 10.84 0.26
31.7434 10-yr 392 277 280.87 280.54 282.08 0.009825 8.82 44.46 13.89 0.87
31.7434 100-yr 736 277 282.4 282.4 284.22 0.010066 10.89 76.99 43.09 0.91

31.7245 7Q10 3.3 277.3 277.65 277.43 277.66 0.000513 0.52 6.33 28.61 0.16
31.7245 Summer Ave 13.5 277.3 277.96 277.58 277.98 0.000874 1.07 12.57 29.38 0.24
31.7245 10-yr 392 277.3 280.77 279.62 281.28 0.002551 5.7 68.78 36.26 0.54
31.7245 100-yr 736 277.3 282.24 280.8 283.12 0.002749 7.5 98.14 39.86 0.6

31.7244 Bridge

31.7055 7Q10 3.3 277.3 277.43 277.43 277.48 0.029485 1.8 1.84 23.05 1.02
31.7055 Summer Ave 13.5 277.3 277.58 277.58 277.7 0.021425 2.8 4.81 28.43 1.01
31.7055 10-yr 392 277.3 279.62 279.62 280.76 0.00994 8.57 45.74 33.44 1
31.7055 100-yr 736 277.3 280.8 280.8 282.55 0.008747 10.61 69.35 36.33 1

31.6866 7Q10 3.3 273.83 274.11 274.11 0.001079 0.52 6.4 28.33 0.19
31.6866 Summer Ave 13.5 273.83 274.47 274.48 0.000777 0.81 16.68 28.99 0.19
31.6866 10-yr 392 273.83 278.89 278.98 0.000518 2.4 163.05 37.23 0.2
31.6866 100-yr 736 273.83 280.19 280.38 0.000833 3.45 213.22 39.66 0.26

31.4972 7Q10 3.3 273.2 273.51 273.51 0.00039 0.43 7.71 26.23 0.14
31.4972 Summer Ave 13.5 273.2 273.85 273.86 0.000498 0.8 16.86 26.51 0.18
31.4972 10-yr 392 273.2 278.36 278.48 0.000479 2.71 150.61 92.27 0.22
31.4972 100-yr 736 273.2 279.52 279.67 0.000587 3.46 473.24 466.45 0.25

31.3835 7Q10 3.3 272.88 273.1 272.97 273.11 0.001379 0.65 5.1 24.18 0.25
31.3835 Summer Ave 13.5 272.88 273.47 273.48 0.000833 0.96 14 24.47 0.22
31.3835 10-yr 392 272.88 278.05 278.17 0.000523 2.85 174.8 149.77 0.23
31.3835 100-yr 736 272.88 279.13 279.3 0.000654 3.64 445.01 352.56 0.26

31.2699 7Q10 3.3 272.35 272.66 272.66 0.000471 0.48 6.83 22.18 0.15
31.2699 Summer Ave 13.5 272.35 272.94 272.95 0.000957 1.04 12.98 22.34 0.24
31.2699 10-yr 392 272.35 277.67 277.82 0.000659 3.1 159.35 413.82 0.24
31.2699 100-yr 736 272.35 278.86 278.95 0.000466 3 676.12 457.74 0.21

31.1335 7Q10 3.3 271.4 271.55 271.55 271.6 0.02715 1.92 1.71 14.87 1
31.1335 Summer Ave 13.5 271.4 272.07 272.1 0.001526 1.37 9.85 16 0.31
31.1335 10-yr 392 271.4 277.24 277.38 0.000566 3.02 220.29 276.3 0.24
31.1335 100-yr 736 271.4 278.63 278.68 0.000275 2.5 1118.87 991.3 0.18

30.9972 7Q10 3.3 270.1 270.9 270.9 0.000181 0.5 6.63 9.79 0.11
30.9972 Summer Ave 13.5 270.1 271.74 271.75 0.000231 0.85 15.93 12.36 0.13
30.9972 10-yr 392 270.1 276.82 276.96 0.000597 3.07 233.33 329.01 0.25
30.9972 100-yr 736 270.1 278.48 278.52 0.000187 2.11 1283.4 857.81 0.15

30.8609 7Q10 3.3 268.5 270.85 270.85 0.000039 0.32 10.39 8.85 0.05
30.8609 Summer Ave 13.5 268.5 271.61 271.62 0.000146 0.74 18.23 11.72 0.1
30.8609 10-yr 392 268.5 276.41 276.53 0.000586 2.99 256.04 304.66 0.25
30.8609 100-yr 736 268.5 278.37 278.39 0.000151 1.93 1387.08 848.12 0.13

30.6829 7Q10 3.3 269.9 270.75 270.76 0.000538 0.63 5.21 11.98 0.17
30.6829 Summer Ave 13.5 269.9 271.38 271.39 0.000474 0.93 14.54 17.04 0.18
30.6829 10-yr 392 269.9 275.76 275.91 0.000742 3.18 195.35 313.02 0.27
30.6829 100-yr 736 269.9 278.29 278.3 0.000064 1.28 2073.86 1009.39 0.09

30.5307 7Q10 3.3 269.5 270.44 269.91 270.44 0.000296 0.51 6.49 50.87 0.13
30.5307 Summer Ave 13.5 269.5 271.06 270.22 271.07 0.000341 0.82 16.49 99.58 0.15
30.5307 10-yr 392 269.5 275.77 272.56 275.77 0.000027 0.67 1591.32 639.44 0.05
30.5307 100-yr 736 269.5 278.28 273.83 278.28 0.000012 0.6 3701.03 1045.5 0.04

30.5178 Bridge

30.5049 7Q10 3.3 269.5 270.39 269.91 270.4 0.000388 0.56 5.89 47.17 0.15
30.5049 Summer Ave 13.5 269.5 271.01 270.22 271.02 0.000406 0.87 15.55 95.48 0.16
30.5049 10-yr 392 269.5 275.25 272.56 275.26 0.000044 0.79 1281.3 557.45 0.07
30.5049 100-yr 736 269.5 276.46 273.83 276.46 0.000051 1 2067.98 749.68 0.08
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Table F-6
HEC-RAS Output

Remove Ben Smith Dam (after 20 years)
River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)

30.3269 7Q10 3.3 269.1 270 270 0.000467 0.57 5.78 13.31 0.15
30.3269 Summer Ave 13.5 269.1 270.59 270.61 0.000458 0.87 15.5 18.63 0.17
30.3269 10-yr 392 269.1 275.02 275.13 0.00052 2.66 218.28 181.33 0.23
30.3269 100-yr 736 269.1 276.22 276.32 0.000479 3.01 627.3 526.29 0.23

30.1489 7Q10 3.3 268.7 269.56 269.57 0.000455 0.57 5.78 13.06 0.15
30.1489 Summer Ave 13.5 268.7 270.15 270.17 0.000466 0.86 15.68 19.45 0.17
30.1489 10-yr 392 268.7 274.55 274.65 0.000493 2.56 222.34 185.56 0.22
30.1489 100-yr 736 268.7 275.82 275.91 0.000405 2.77 701.88 583.14 0.21

29.9709 7Q10 3.3 268.3 269.11 269.12 0.000515 0.58 5.69 13.19 0.16
29.9709 Summer Ave 13.5 268.3 269.69 269.7 0.000518 0.87 15.59 19.87 0.17
29.9709 10-yr 392 268.3 274.08 274.17 0.000528 2.52 218.13 210.83 0.22
29.9709 100-yr 736 268.3 275.48 275.55 0.000346 2.49 772.48 563.1 0.19

29.7929 7Q10 3.3 267.8 268.63 268.63 0.000528 0.57 5.8 13.52 0.15
29.7929 Summer Ave 13.5 267.8 269.19 269.21 0.000545 0.85 15.84 20.52 0.17
29.7929 10-yr 392 267.8 273.6 273.68 0.000505 2.4 221.88 197.52 0.21
29.7929 100-yr 736 267.8 275.19 275.25 0.000292 2.27 807.02 529.97 0.17

29.6149 7Q10 3.3 267.3 268.09 268.09 0.000605 0.6 5.55 13.36 0.16
29.6149 Summer Ave 13.5 267.3 268.66 268.67 0.000597 0.87 15.47 20.75 0.18
29.6149 10-yr 392 267.3 273.13 273.21 0.000495 2.32 238.81 219.98 0.21
29.6149 100-yr 736 267.3 274.97 275.01 0.000222 2 1092.11 1021.34 0.15

29.5785 7Q10 3.3 267.22 267.96 267.58 267.97 0.000689 0.62 5.3 14.9 0.17
29.5785 Summer Ave 13.5 267.22 268.54 267.86 268.55 0.000627 0.88 15.33 33.87 0.18
29.5785 10-yr 392 267.22 273.01 269.96 273.12 0.000454 2.6 150.92 361.71 0.21
29.5785 100-yr 736 267.22 274.96 270.84 274.97 0.000071 1.3 1827.98 972.39 0.09

29.5765 Bridge

29.5745 7Q10 3.3 267.22 267.95 267.58 267.95 0.000768 0.65 5.09 14.48 0.18
29.5745 Summer Ave 13.5 267.22 268.53 267.86 268.54 0.000663 0.9 15.04 33.15 0.19
29.5745 10-yr 392 267.22 273 269.96 273.11 0.000457 2.6 150.6 360.95 0.21
29.5745 100-yr 736 267.22 274.74 270.84 274.75 0.00006 1.16 1640.15 680.11 0.08

29.5342 7Q10 3.3 266.96 267.84 267.34 267.84 0.000393 0.49 6.8 15.44 0.13
29.5342 Summer Ave 13.5 266.96 268.41 267.65 268.42 0.000448 0.73 18.55 25.24 0.15
29.5342 10-yr 392 266.96 272.95 269.6 273.01 0.000266 1.89 237.06 327.34 0.15
29.5342 100-yr 736 266.96 274.6 270.45 274.7 0.00032 2.54 336 766.07 0.18

29.53 Bridge

29.5257 7Q10 3.3 266.96 267.81 267.34 267.82 0.000456 0.51 6.46 15.13 0.14
29.5257 Summer Ave 13.5 266.96 268.39 267.65 268.4 0.00047 0.75 17.9 23.95 0.15
29.5257 10-yr 392 266.96 272.93 269.6 272.98 0.000271 1.9 235.55 325.08 0.16
29.5257 100-yr 736 266.96 274.57 270.45 274.66 0.000326 2.56 333.89 709.83 0.18

29.4369 7Q10 3.3 266.8 267.58 267.59 0.000535 0.55 6 14.2 0.15
29.4369 Summer Ave 13.5 266.8 268.15 268.16 0.000556 0.82 16.51 22.19 0.17
29.4369 10-yr 392 266.8 272.75 272.82 0.000409 2.15 209.73 105.62 0.18
29.4369 100-yr 736 266.8 274.41 274.49 0.000377 2.51 484.19 255.75 0.18

29.2589 7Q10 3.3 266.3 267.03 267.04 0.000623 0.56 5.85 14.37 0.16
29.2589 Summer Ave 13.5 266.3 267.59 267.6 0.00063 0.83 16.17 22.18 0.17
29.2589 10-yr 392 266.3 272.33 272.4 0.000493 2.2 183.97 77.68 0.19
29.2589 100-yr 736 266.3 274.07 274.14 0.000357 2.38 591.17 670.45 0.18

29.0809 7Q10 3.3 265.7 266.44 266.45 0.000639 0.57 5.81 14.4 0.16
29.0809 Summer Ave 13.5 265.7 267.02 267.03 0.00059 0.81 16.64 22.68 0.17
29.0809 10-yr 392 265.7 271.89 271.96 0.00045 2.1 207.06 130.14 0.19
29.0809 100-yr 736 265.7 273.84 273.88 0.000214 1.89 968.49 748.52 0.14

28.9029 7Q10 3.3 265.1 265.89 265.89 0.000557 0.53 6.25 14.95 0.14
28.9029 Summer Ave 13.5 265.1 266.43 266.44 0.000676 0.83 16.33 22.99 0.17
28.9029 10-yr 392 265.1 271.46 271.53 0.000459 2.05 209.24 130.63 0.18
28.9029 100-yr 736 265.1 273.69 273.71 0.000139 1.52 1230.56 753.41 0.11

28.7249 7Q10 3.3 264.5 265.17 265.17 0.001152 0.68 4.89 13.93 0.2
28.7249 Summer Ave 13.5 264.5 265.72 265.73 0.00086 0.92 14.64 20.95 0.19
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Table F-6
HEC-RAS Output

Remove Ben Smith Dam (after 20 years)
River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)
28.7249 10-yr 392 264.5 271.1 271.15 0.000351 1.83 277.54 183.51 0.16
28.7249 100-yr 736 264.5 273.61 273.62 0.000068 1.11 1703.01 772.59 0.08

28.5564 7Q10 3.3 263.85 264.65 264.18 264.65 0.000354 0.44 7.57 18.32 0.11
28.5564 Summer Ave 13.5 263.85 265.28 264.43 265.29 0.000324 0.64 21.03 32.7 0.12
28.5564 10-yr 392 263.85 270.7 266.43 270.81 0.000382 2.6 151.04 355.35 0.18
28.5564 100-yr 736 263.85 273.26 267.49 273.44 0.000433 3.47 212.4 741.33 0.21

28.5517 Bridge

28.5469 7Q10 3.3 263.85 264.63 264.18 264.63 0.0004 0.45 7.26 17.96 0.12
28.5469 Summer Ave 13.5 263.85 265.26 264.43 265.27 0.000346 0.65 20.62 32.57 0.12
28.5469 10-yr 392 263.85 270.68 266.43 270.79 0.000386 2.6 150.56 346.08 0.18
28.5469 100-yr 736 263.85 273.24 267.49 273.42 0.000436 3.47 211.86 739.14 0.21

28.3689 7Q10 3.3 263.3 264.55 264.55 0.000035 0.2 16.79 20.48 0.04
28.3689 Summer Ave 13.5 263.3 265.09 265.09 0.000118 0.48 28.41 22.49 0.07
28.3689 10-yr 392 263.3 270.27 270.34 0.00055 2.16 181.39 43.38 0.19
28.3689 100-yr 736 263.3 272.93 273 0.000346 2.14 540.89 500.46 0.16

28.1909 7Q10 3.3 262.5 264.54 264.54 0.000007 0.12 27.02 20.33 0.02
28.1909 Summer Ave 13.5 262.5 265.02 265.02 0.00005 0.36 37.71 23.8 0.05
28.1909 10-yr 392 262.5 269.85 269.9 0.000386 1.81 217.11 54.3 0.16
28.1909 100-yr 736 262.5 272.81 272.83 0.000099 1.3 1191.2 551.86 0.09

28.019 7Q10 3.3 259.8 264.54 260.07 264.54 0 0.02 156.82 40.7 0
28.019 Summer Ave 13.5 259.8 265.02 260.29 265.02 0.000001 0.08 175.15 41.06 0.01
28.019 10-yr 392 259.8 269.78 261.89 269.8 0.000045 1.1 356.2 372.48 0.06
28.019 100-yr 736 259.8 272.78 262.68 272.79 0.000019 0.85 1920.56 395.08 0.04

28.016 Culvert

28.013 7Q10 3.3 259.8 262.68 260.07 262.68 0 0.04 86.09 39.19 0
28.013 Summer Ave 13.5 259.8 263.26 260.29 263.26 0.000003 0.12 108.18 39.66 0.01
28.013 10-yr 392 259.8 268.59 261.89 268.61 0.000071 1.26 310.81 174.1 0.08
28.013 100-yr 736 259.8 271.04 262.68 271.09 0.000104 1.82 403.8 381.92 0.1

27.8613 7Q10 3.3 261.9 262.67 262.67 0.000567 0.49 6.78 16.49 0.13
27.8613 Summer Ave 13.5 261.9 263.24 263.24 0.000587 0.73 18.38 24.64 0.15
27.8613 10-yr 392 261.9 268.43 268.48 0.000445 1.85 215.96 101.98 0.16
27.8613 100-yr 736 261.9 270.94 270.97 0.000152 1.5 886.86 342.46 0.1

27.7096 7Q10 3.3 261.4 262.26 262.26 0.000456 0.45 7.41 17.48 0.12
27.7096 Summer Ave 13.5 261.4 262.85 262.86 0.000399 0.65 20.69 24.83 0.13
27.7096 10-yr 392 261.4 268.04 268.1 0.000503 2.03 192.99 46.64 0.18
27.7096 100-yr 736 261.4 270.75 270.81 0.000264 2.01 534.06 218.54 0.14

27.5579 7Q10 3.3 261.1 262.02 262.03 0.000206 0.33 9.86 19.66 0.08
27.5579 Summer Ave 13.5 261.1 262.56 262.57 0.000333 0.61 22.02 25.36 0.12
27.5579 10-yr 392 261.1 267.65 267.71 0.000474 2.06 201.56 90.71 0.17
27.5579 100-yr 736 261.1 270.58 270.62 0.000192 1.81 653.99 210.67 0.12

27.4062 7Q10 3.3 260.8 261.9 261.91 0.000115 0.28 11.59 19.01 0.06
27.4062 Summer Ave 13.5 260.8 262.23 262.24 0.000516 0.73 18.43 22.49 0.14
27.4062 10-yr 392 260.8 267.39 267.42 0.000269 1.67 344.57 142.49 0.13
27.4062 100-yr 736 260.8 270.49 270.51 0.000105 1.44 885.91 206.81 0.09

27.2546 7Q10 3.3 257.56 261.9 257.84 261.9 0 0.06 55.48 21.57 0.01
27.2546 Summer Ave 13.5 257.56 262.22 258.11 262.22 0.000005 0.23 59.94 23.23 0.02
27.2546 10-yr 392 257.56 266.95 260.84 267.1 0.000377 3.11 126.14 93.87 0.18
27.2546 100-yr 736 257.56 269.88 262.36 270.18 0.00052 4.4 167.1 156.35 0.22

27.2452 Culvert

27.2357 7Q10 3.3 257.56 261.9 257.84 261.9 0 0.06 55.43 21.56 0.01
27.2357 Summer Ave 13.5 257.56 262.19 258.11 262.19 0.000005 0.23 59.5 23.07 0.02
27.2357 10-yr 392 257.56 266.1 260.84 266.29 0.000524 3.43 114.27 84.29 0.21
27.2357 100-yr 736 257.56 268.85 262.36 269.21 0.000701 4.82 152.8 132.97 0.26

27.0934 7Q10 3.3 259.8 261.9 261.9 0.000003 0.08 39.49 28.43 0.01
27.0934 Summer Ave 13.5 259.8 262.18 262.18 0.000032 0.28 47.77 30.16 0.04
27.0934 10-yr 392 259.8 265.81 265.86 0.000354 1.86 287.78 117.52 0.15
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Table F-6
HEC-RAS Output

Remove Ben Smith Dam (after 20 years)
River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)
27.0934 100-yr 736 259.8 268.71 268.74 0.000151 1.69 703.08 168.49 0.11

26.9512 7Q10 3.3 260.4 261.9 261.9 0.00001 0.12 28.01 27.11 0.02
26.9512 Summer Ave 13.5 260.4 262.14 262.15 0.000086 0.39 34.99 29.12 0.06
26.9512 10-yr 392 260.4 265.46 265.52 0.00058 2.09 242.79 143.88 0.19
26.9512 100-yr 736 260.4 268.6 268.63 0.00015 1.61 761.46 216.8 0.11

26.809 7Q10 7.9 257.6 261.89 261.89 0.000001 0.06 139.74 50.68 0.01
26.809 Summer Ave 31.8 257.6 262.13 262.14 0.000008 0.21 152.21 52.96 0.02
26.809 10-yr 820 257.6 265.16 265.22 0.000335 2.16 542.53 172.91 0.16
26.809 100-yr 1732 257.6 268.42 268.48 0.000221 2.36 1200.48 230.07 0.14

26.7901 7Q10 7.9 261.74 261.87 261.84 261.89 0.016077 1.18 6.68 53.02 0.59
26.7901 Summer Ave 31.8 261.74 262.06 261.96 262.12 0.011279 1.86 17.13 53.06 0.58
26.7901 10-yr 820 261.74 264.54 263.69 265.01 0.005605 5.52 149.13 53.53 0.58
26.7901 100-yr 1732 261.74 267.89 264.95 268.32 0.001794 5.28 348.51 97.19 0.38

26.7899 Inl Struct

26.773 7Q10 7.9 250.37 250.96 250.58 250.97 0.001449 0.99 7.98 19.38 0.23
26.773 Summer Ave 31.8 250.37 251.57 250.93 251.63 0.002165 1.95 16.31 25.41 0.31
26.773 10-yr 820 250.37 258.31 255.2 259.2 0.002638 7.59 108.04 91.82 0.47
26.773 100-yr 1732 250.37 267.88 258.34 267.92 0.000087 2.34 1755.76 208.83 0.1

26.7669 Bridge

26.7608 7Q10 7.9 250.37 250.58 250.58 250.7 0.041301 2.71 2.92 15.71 1.03
26.7608 Summer Ave 31.8 250.37 250.93 250.93 251.2 0.028084 4.21 7.56 19.07 0.99
26.7608 10-yr 820 250.37 255.2 255.2 257.62 0.013781 12.47 65.79 61.23 1
26.7608 100-yr 1732 250.37 258.34 258.34 262.3 0.011634 15.98 108.41 92.09 1

26.7419 7Q10 7.9 248.37 248.9 248.91 0.001222 0.82 9.66 23.08 0.22
26.7419 Summer Ave 31.8 248.37 249.33 249.37 0.00195 1.62 19.65 23.2 0.31
26.7419 10-yr 820 248.37 254.23 254.79 0.003156 5.99 140.39 74.76 0.45
26.7419 100-yr 1732 248.37 257.41 257.96 0.0023 6.52 393.77 84.59 0.39

26.6661 7Q10 7.9 246.99 247.44 247.44 247.55 0.030139 2.71 2.91 13.02 1.01
26.6661 Summer Ave 31.8 246.99 247.96 248.05 0.006732 2.37 13.4 23.56 0.55
26.6661 10-yr 820 246.99 253.15 253.63 0.002561 5.59 146.63 27.14 0.42
26.6661 100-yr 1732 246.99 256 256.86 0.003114 7.54 261.48 66.84 0.47

26.5903 7Q10 7.9 245.62 246.76 246.77 0.000519 0.66 11.94 20.97 0.15
26.5903 Summer Ave 31.8 245.62 247.45 247.47 0.000588 1.08 29.4 26.59 0.18
26.5903 10-yr 820 245.62 252.4 252.76 0.001746 4.83 169.75 29.86 0.36
26.5903 100-yr 1732 245.62 254.91 255.68 0.002672 7.03 246.3 30.99 0.44

26.5146 7Q10 8.4 244.32 246.75 246.75 0.000016 0.21 40.68 29.23 0.03
26.5146 Summer Ave 34 244.32 247.4 247.4 0.000076 0.57 59.82 29.64 0.07
26.5146 10-yr 860 244.32 251.86 252.15 0.001268 4.34 198.34 32.46 0.31
26.5146 100-yr 1850 244.32 253.88 254.64 0.002538 6.97 265.33 33.74 0.44

26.4957 7Q10 8.4 245.1 246.74 245.66 246.74 0.000056 0.3 28.39 31.1 0.05
26.4957 Summer Ave 34 245.1 247.38 246.13 247.39 0.000166 0.69 48.95 33.19 0.1
26.4957 10-yr 860 245.1 251.78 248.69 252 0.001042 3.79 226.78 100.08 0.3
26.4957 100-yr 1850 245.1 253.8 250.47 254.32 0.001631 5.78 320.14 116.78 0.39

26.4923 Bridge

26.4889 7Q10 8.4 245.1 246.74 245.66 246.74 0.000056 0.3 28.39 31.1 0.05
26.4889 Summer Ave 34 245.1 247.38 246.13 247.39 0.000166 0.69 48.93 33.19 0.1
26.4889 10-yr 860 245.1 251.74 248.69 251.97 0.001063 3.82 225.36 99.83 0.3
26.4889 100-yr 1850 245.1 253.71 250.47 254.24 0.001702 5.86 315.8 115.97 0.4

26.4699 7Q10 8.4 245.21 246.74 246.74 0.000044 0.28 30.37 30.95 0.05
26.4699 Summer Ave 34 245.21 247.37 247.37 0.000149 0.67 50.55 33.27 0.1
26.4699 10-yr 860 245.21 251.67 251.85 0.00086 3.53 337.28 103.92 0.27
26.4699 100-yr 1850 245.21 253.66 254 0.001217 5.06 556.15 117.35 0.34

26.2805 7Q10 8.4 244.7 246.72 246.72 0.000008 0.15 56.61 30.38 0.02
26.2805 Summer Ave 34 244.7 247.28 247.29 0.000054 0.46 73.86 31.1 0.05
26.2805 10-yr 860 244.7 251.1 251.17 0.000511 2.62 600.98 203.11 0.19
26.2805 100-yr 1850 244.7 252.97 253.07 0.000635 3.49 1023.09 248.64 0.22
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Table F-6
HEC-RAS Output

Remove Ben Smith Dam (after 20 years)
River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)

26.173 7Q10 8.4 246.39 246.7 246.71 0.003581 0.78 10.77 51.68 0.3
26.173 Summer Ave 34 246.39 247.19 247.2 0.001029 0.93 36.67 53.02 0.2
26.173 10-yr 860 246.39 250.44 250.65 0.001896 3.69 262.37 121.02 0.34
26.173 100-yr 1850 246.39 252.12 252.45 0.002058 4.86 476.3 133.4 0.38

26.0656 7Q10 8.4 245.9 246.61 246.61 0.000053 0.18 45.63 80.77 0.04
26.0656 Summer Ave 34 245.9 247.03 247.03 0.000137 0.42 80.46 83.61 0.08
26.0656 10-yr 860 245.9 249.9 249.98 0.000734 2.35 423.2 151.95 0.22
26.0656 100-yr 1850 245.9 251.5 251.65 0.000912 3.3 676.46 163.57 0.26

25.9292 7Q10 8.4 246.13 246.47 246.48 0.004971 0.81 10.37 60.28 0.34
25.9292 Summer Ave 34 246.13 246.74 246.76 0.00363 1.05 32.38 100.7 0.33
25.9292 10-yr 860 246.13 249.08 249.19 0.001805 2.63 326.66 150.8 0.32
25.9292 100-yr 1850 246.13 250.68 250.83 0.00147 3.11 595.58 183.53 0.3

25.9103 7Q10 8.4 246.15 246.46 246.2 246.46 0.000058 0.13 65.95 219.29 0.04
25.9103 Summer Ave 34 246.15 246.71 246.25 246.71 0.000127 0.28 120.93 219.93 0.07
25.9103 10-yr 860 246.15 249.06 246.94 249.08 0.000323 1.34 640.8 225.91 0.14
25.9103 100-yr 1850 246.15 250.67 247.46 250.72 0.000341 1.84 1004.35 230.02 0.15

25.9084 Bridge

25.9065 7Q10 8.4 246.15 246.46 246.2 246.46 0.00006 0.13 65.49 219.29 0.04
25.9065 Summer Ave 34 246.15 246.71 246.25 246.71 0.000131 0.28 119.8 219.92 0.07
25.9065 10-yr 860 246.15 249.02 246.94 249.05 0.000335 1.36 633.65 225.82 0.14
25.9065 100-yr 1850 246.15 250.61 247.46 250.67 0.000354 1.86 992.32 229.88 0.16

25.8826 7Q10 8.4 246.1 246.41 246.33 246.43 0.01051 1.09 7.67 49.77 0.49
25.8826 Summer Ave 34 246.1 246.59 246.64 0.014714 1.76 19.3 78.94 0.63
25.8826 10-yr 860 246.1 248.76 248.92 0.003213 3.17 271.59 146.65 0.41
25.8826 100-yr 1850 246.1 250.34 250.54 0.001963 3.56 532.94 213.98 0.35

25.8637 7Q10 8.4 242.97 246.42 243.03 246.42 0 0.02 453.14 175.07 0
25.8637 Summer Ave 34 242.97 246.61 243.1 246.61 0.000001 0.07 478.74 177.52 0.01
25.8637 10-yr 860 242.97 248.8 244.07 248.82 0.000087 1.12 767.21 210.44 0.08
25.8637 100-yr 1850 242.97 250.37 244.8 250.43 0.000182 1.9 973.35 250.93 0.12

25.8619 Bridge

25.8601 7Q10 8.4 242.97 246.42 243.03 246.42 0 0.02 453.13 175.07 0
25.8601 Summer Ave 34 242.97 246.61 243.1 246.61 0.000001 0.07 478.64 177.51 0.01
25.8601 10-yr 860 242.97 248.8 244.07 248.82 0.000087 1.12 767.21 210.44 0.08
25.8601 100-yr 1850 242.97 250.37 244.8 250.43 0.000182 1.9 973.34 250.93 0.12

25.8525 7Q10 8.4 246.29 246.39 246.36 246.41 0.019021 1.12 7.83 76.89 0.62
25.8525 Summer Ave 34 246.29 246.55 246.48 246.6 0.014721 1.82 19.9 79.72 0.63
25.8525 10-yr 860 246.29 248.16 247.87 248.66 0.011814 5.94 172.18 109.27 0.77
25.8525 100-yr 1850 246.29 248.72 248.72 250.02 0.022238 9.63 236.26 126.68 1.1

25.8523 Inl Struct

25.8408 7Q10 8.4 233.38 235.16 235.16 0.000005 0.11 78.48 51.08 0.02
25.8408 Summer Ave 34 233.38 235.6 235.6 0.000034 0.34 100.75 51.68 0.04
25.8408 10-yr 860 233.38 239.94 240.05 0.000445 2.68 338.47 57.73 0.19
25.8408 100-yr 1850 233.38 243.19 243.4 0.000511 3.78 533.7 66.76 0.22

25.8237 7Q10 8.4 234.87 235.14 235.01 235.16 0.004757 1.03 8.13 31.65 0.36
25.8237 Summer Ave 34 234.87 235.54 235.22 235.58 0.003577 1.64 20.77 32.22 0.36
25.8237 10-yr 860 234.87 239.3 237.69 239.83 0.004544 5.88 146.37 34.57 0.5
25.8237 100-yr 1850 234.87 242.75 239.53 243.24 0.002242 6.02 453.12 119.16 0.38

25.8207 Bridge

25.8176 7Q10 8.4 234.87 235.14 235.01 235.15 0.004981 1.05 8.02 31.64 0.37
25.8176 Summer Ave 34 234.87 235.53 235.22 235.57 0.003744 1.66 20.48 32.21 0.37
25.8176 10-yr 860 234.87 239.11 237.69 239.7 0.005209 6.15 139.95 34.46 0.54
25.8176 100-yr 1850 234.87 241.27 239.53 242.27 0.005528 8.19 286.28 107.11 0.58

25.7987 7Q10 8.4 234.37 234.63 234.51 234.65 0.005283 1.07 7.88 31.63 0.38
25.7987 Summer Ave 34 234.37 234.82 234.71 234.91 0.013656 2.46 13.82 32.09 0.66
25.7987 10-yr 860 234.37 238.57 239.16 0.005368 6.21 138.6 34.5 0.55
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Table F-6
HEC-RAS Output

Remove Ben Smith Dam (after 20 years)
River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)
25.7987 100-yr 1850 234.37 240.35 239.03 241.57 0.00724 8.98 245.43 103.74 0.66

25.6506 7Q10 8.4 229.37 229.84 229.67 229.86 0.0072 1.12 7.52 25.33 0.36
25.6506 Summer Ave 34 229.37 230.43 230.47 0.003083 1.47 23.13 26.53 0.28
25.6506 10-yr 860 229.37 236.04 236.3 0.002501 4.3 298.71 180.77 0.31
25.6506 100-yr 1850 229.37 238.09 238.36 0.002281 4.98 799.25 305.63 0.31

25.5369 7Q10 8.4 227.97 228.61 228.24 228.61 0.000968 0.59 14.23 27.4 0.14
25.5369 Summer Ave 34 227.97 229.13 229.15 0.001628 1.19 28.6 27.77 0.21
25.5369 10-yr 860 227.97 234.42 234.71 0.002776 4.47 247.33 146.89 0.32
25.5369 100-yr 1850 227.97 236.57 236.89 0.002606 5.31 693.82 266.39 0.33

25.4233 7Q10 8.4 226.6 226.79 226.77 226.85 0.043974 1.84 4.55 28.1 0.81
25.4233 Summer Ave 34 226.6 227.27 226.99 227.33 0.00762 1.88 18.08 28.45 0.42
25.4233 10-yr 860 226.6 232.31 229.66 232.7 0.004067 5.03 177 92.57 0.38
25.4233 100-yr 1850 226.6 234.42 231.64 234.93 0.004137 6.33 525.05 237.87 0.41

25.2591 7Q10 8.4 221.16 221.63 221.33 221.64 0.002249 0.78 10.8 26.3 0.21
25.2591 Summer Ave 34 221.16 221.98 222.02 0.004995 1.61 21.06 31.12 0.35
25.2591 10-yr 860 221.16 223.94 223.94 225.11 0.029549 8.71 98.74 42.5 1.01
25.2591 100-yr 1850 221.16 225.51 225.51 227.43 0.02637 11.1 166.6 43.71 1

25.095 7Q10 8.4 215.75 215.86 215.86 215.92 0.079605 1.91 4.4 40.44 1.02
25.095 Summer Ave 34 215.75 216.23 216.28 0.009179 1.72 19.78 41.93 0.44
25.095 10-yr 860 215.75 221.31 221.46 0.001404 3.07 279.78 57.14 0.24
25.095 100-yr 1850 215.75 223.35 223.56 0.001479 3.97 881.13 543.51 0.27

24.9309 7Q10 8.4 214.48 215.01 215.01 0.000193 0.27 31.64 60.97 0.06
24.9309 Summer Ave 34 214.48 215.6 215.6 0.000263 0.5 67.47 62.04 0.09
24.9309 10-yr 860 214.48 220.76 220.81 0.000429 1.92 802.61 977.2 0.14
24.9309 100-yr 1850 214.48 223.27 223.28 0.000099 1.17 4765.75 1682.7 0.07

24.7506 7Q10 8.4 214.3 214.63 214.63 0.001274 0.53 15.86 49.16 0.16
24.7506 Summer Ave 34 214.3 215.21 215.22 0.000686 0.75 45.14 51.59 0.14
24.7506 10-yr 860 214.3 220.38 220.42 0.000393 1.91 1084.1 1198.89 0.14
24.7506 100-yr 1850 214.3 223.2 223.2 0.000073 1.07 4960.87 1421 0.06

24.5703 7Q10 8.4 213.49 214.02 214.02 0.000387 0.42 19.9 39.07 0.1
24.5703 Summer Ave 34 213.49 214.77 214.77 0.00034 0.66 51.5 46.83 0.11
24.5703 10-yr 860 213.49 220.14 220.16 0.000193 1.52 1586.59 1039.66 0.11
24.5703 100-yr 1850 213.49 223.14 223.14 0.000056 1.06 4858.8 1142.6 0.06

24.39 7Q10 8.4 212.98 213.8 213.8 0.000165 0.37 22.81 32.21 0.08
24.39 Summer Ave 34 212.98 214.42 214.43 0.000397 0.75 45.26 42.37 0.13
24.39 10-yr 860 212.98 219.97 219.99 0.000165 1.58 1502.83 780.79 0.11
24.39 100-yr 1850 212.98 223.08 223.09 0.000062 1.26 4055.6 860.74 0.07

24.3466 7Q10 8.4 212.8 213.77 212.97 213.77 0.000108 0.33 25.58 32.33 0.07
24.3466 Summer Ave 34 212.8 214.33 213.23 214.34 0.000344 0.74 46.09 41.24 0.12
24.3466 10-yr 860 212.8 219.94 215.6 219.96 0.000101 1.28 1881.26 735.23 0.09
24.3466 100-yr 1850 212.8 223.07 217.02 223.07 0.000049 1.16 4278.87 800.67 0.07

24.3261 Bridge

24.3055 7Q10 8.4 212.7 213.74 213.75 0.0001 0.32 25.88 31.49 0.06
24.3055 Summer Ave 34 212.7 214.25 214.26 0.000379 0.77 44.02 39.56 0.13
24.3055 10-yr 860 212.7 219.52 219.56 0.000247 1.95 1120.22 615.17 0.14
24.3055 100-yr 1850 212.7 223.03 223.04 0.000072 1.43 3549.12 735.77 0.08

24.2097 7Q10 8.4 211.65 213.73 213.73 0.000008 0.14 59.52 40.31 0.02
24.2097 Summer Ave 34 211.65 214.2 214.2 0.000055 0.43 78.72 42.58 0.06
24.2097 10-yr 860 211.65 219.43 219.46 0.000147 1.69 1223.39 446.13 0.11
24.2097 100-yr 1850 211.65 222.99 223 0.00007 1.54 3188.21 600.43 0.08

24.0294 7Q10 8.4 213.5 213.67 213.61 213.7 0.011002 1.35 6.2 36.63 0.58
24.0294 Summer Ave 34 213.5 213.93 213.8 214 0.00853 2.14 15.86 38.58 0.59
24.0294 10-yr 860 213.5 218.85 215.99 219.09 0.001202 3.98 254.79 126.77 0.31
24.0294 100-yr 1850 213.5 222.77 217.63 222.86 0.000329 3.03 1363.33 315.78 0.18

24.0293 Inl Struct

23.9226 7Q10 8.4 210.2 211.72 210.72 211.72 0.000024 0.2 42.2 45.66 0.04
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Table F-6
HEC-RAS Output

Remove Ben Smith Dam (after 20 years)
River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)
23.9226 Summer Ave 34 210.2 212.35 210.95 212.36 0.000072 0.48 70.75 47.67 0.07
23.9226 10-yr 860 210.2 218.84 213.03 218.91 0.000168 2.08 539.32 105.31 0.13
23.9226 100-yr 1850 210.2 222.76 214.52 222.85 0.00016 2.67 1305.15 333.25 0.14

23.9206 Bridge

23.9185 7Q10 8.4 210.2 211.72 210.72 211.72 0.000024 0.2 42.18 45.65 0.04
23.9185 Summer Ave 34 210.2 212.35 210.95 212.36 0.000072 0.48 70.67 47.67 0.07
23.9185 10-yr 860 210.2 218.72 213.03 218.78 0.000179 2.12 525.93 103.79 0.14
23.9185 100-yr 1850 210.2 222.35 214.52 222.46 0.000189 2.83 1174.05 309.29 0.15

23.7761 7Q10 8.4 210.86 211.65 211.66 0.002071 0.89 9.42 29.79 0.28
23.7761 Summer Ave 34 210.86 212.18 212.2 0.001304 1.31 25.91 32.26 0.26
23.7761 10-yr 860 210.86 218.53 218.6 0.00031 2.23 386.43 70.67 0.17
23.7761 100-yr 1850 210.86 222.21 222.28 0.000233 2.16 1117.42 336.69 0.15

23.6337 7Q10 8.4 209.99 210.98 210.99 0.000499 0.58 14.49 30.14 0.15
23.6337 Summer Ave 34 209.99 211.68 211.69 0.000418 0.91 37.36 34.33 0.15
23.6337 10-yr 860 209.99 218.31 218.37 0.000297 2.04 421.93 87.02 0.16
23.6337 100-yr 1850 209.99 222.07 222.13 0.000172 2.1 1245.61 332.6 0.13

23.4913 7Q10 8.4 209.52 210.45 210.09 210.46 0.00105 0.86 9.79 22.89 0.21
23.4913 Summer Ave 34 209.52 211.26 210.41 211.29 0.000698 1.29 26.27 26.35 0.2
23.4913 10-yr 860 209.52 217.74 213.6 217.99 0.000686 4.04 212.68 221.57 0.27
23.4913 100-yr 1850 209.52 221.98 215.55 222.02 0.0001 1.84 1807.34 385.21 0.11

23.4571 Bridge

23.4243 7Q10 8.4 208.5 210.17 209.11 210.17 0.000051 0.29 28.61 32.25 0.05
23.4243 Summer Ave 34 208.5 211.14 209.41 211.14 0.000082 0.59 57.6 36.24 0.08
23.4243 10-yr 860 208.5 217.41 212.17 217.6 0.000414 3.5 245.91 91.19 0.22
23.4243 100-yr 1850 208.5 220.22 214.12 220.42 0.0004 4.18 1083.29 312.27 0.22

23.3571 7Q10 8.4 209 210.12 209.57 210.13 0.000487 0.65 12.86 21.93 0.15
23.3571 Summer Ave 34 209 211.08 209.92 211.09 0.000311 0.89 38.3 29.08 0.14
23.3571 10-yr 860 209 217.37 212.81 217.42 0.000254 2.06 718.81 290.32 0.16
23.3571 100-yr 1850 209 220.19 214.57 220.26 0.000191 2.36 1646.42 362.77 0.14

23.347 Bridge

23.3364 7Q10 8.4 208.99 210.05 209.55 210.06 0.000716 0.75 11.14 20.45 0.18
23.3364 Summer Ave 34 208.99 211.04 209.92 211.05 0.000367 0.91 37.17 30.72 0.15
23.3364 10-yr 860 208.99 217.14 212.77 217.25 0.000374 2.72 378.3 145.53 0.19
23.3364 100-yr 1850 208.99 219.15 214.42 219.37 0.00055 3.98 820.88 299.41 0.24

23.2205 7Q10 8.4 208.27 209.76 209.77 0.000355 0.65 12.91 17.32 0.13
23.2205 Summer Ave 34 208.27 210.83 210.84 0.000327 0.9 37.98 29.71 0.14
23.2205 10-yr 860 208.27 216.92 217.02 0.000364 2.69 497.71 192.99 0.19
23.2205 100-yr 1850 208.27 218.84 219.02 0.00053 3.87 927.65 254.95 0.24

23.069 7Q10 8.4 207.97 209.45 209.46 0.000421 0.71 11.91 16.08 0.14
23.069 Summer Ave 34 207.97 210.55 210.57 0.000355 0.94 36.24 28.05 0.15
23.069 10-yr 860 207.97 216.61 216.72 0.00038 2.77 479.86 263.63 0.19
23.069 100-yr 1850 207.97 218.43 218.6 0.00051 3.79 1005.16 313.41 0.23

22.8683 7Q10 8.4 207.4 209.1 209.1 0.000264 0.61 13.77 16.21 0.12
22.8683 Summer Ave 34 207.4 210.21 210.23 0.000294 0.9 37.74 26.83 0.13
22.8683 10-yr 860 207.4 216.22 216.31 0.00038 2.66 648.35 526.61 0.19
22.8683 100-yr 1850 207.4 218.07 218.15 0.000322 2.91 1886.25 807.82 0.18

22.6637 7Q10 8.4 207.31 208.65 208.66 0.000724 0.86 9.71 14.5 0.19
22.6637 Summer Ave 34 207.31 209.84 209.86 0.000396 0.98 34.76 27.43 0.15
22.6637 10-yr 860 207.31 215.87 215.94 0.000306 2.44 816.41 392.02 0.17
22.6637 100-yr 1850 207.31 217.69 217.78 0.000358 3.13 1584.09 425 0.19

22.4668 7Q10 8.4 205.97 208.27 208.27 0.000224 0.47 17.7 15.39 0.08
22.4668 Summer Ave 34 205.97 209.46 209.47 0.000345 0.8 49.14 38.05 0.1
22.4668 10-yr 860 205.97 215.37 215.41 0.000954 1.82 646.25 369.82 0.19
22.4668 100-yr 1850 205.97 217.24 217.28 0.000631 2.05 1750.92 680.62 0.16

22.2395 7Q10 8.4 206.23 207.95 207.95 0.000323 0.48 17.55 20.41 0.09
22.2395 Summer Ave 34 206.23 209.03 209.04 0.000372 0.74 46.17 31.19 0.11
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Table F-6
HEC-RAS Output

Remove Ben Smith Dam (after 20 years)
River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)
22.2395 10-yr 860 206.23 214.61 214.65 0.000448 2.01 831.66 394.66 0.15
22.2395 100-yr 1850 206.23 216.59 216.64 0.000447 2.44 1718.66 482.22 0.15

22.1107 7Q10 8.4 205.85 207.81 207.82 0.000138 0.43 19.74 20.11 0.08
22.1107 Summer Ave 34 205.85 208.83 208.84 0.000235 0.75 45.33 29.41 0.11
22.1107 10-yr 860 205.85 214.3 214.36 0.000393 2.3 644.81 250.05 0.17
22.1107 100-yr 1850 205.85 216.2 216.31 0.000503 3.16 1169.19 300.15 0.2

22.0918 7Q10 8.4 206.29 207.78 206.97 207.79 0.000497 0.67 12.45 16.66 0.14
22.0918 Summer Ave 34 206.29 208.79 207.47 208.81 0.000519 0.97 34.96 27.92 0.15
22.0918 10-yr 860 206.29 214.18 210.59 214.3 0.000632 2.8 306.67 66.04 0.21
22.0918 100-yr 1850 206.29 215.85 212.05 216.18 0.001169 4.58 403.72 180.94 0.31

22.0891 Bridge

22.0865 7Q10 8.4 206.29 207.77 206.97 207.77 0.000528 0.69 12.17 16.48 0.14
22.0865 Summer Ave 34 206.29 208.79 207.47 208.81 0.000519 0.97 34.96 27.92 0.15
22.0865 10-yr 860 206.29 214.18 210.59 214.3 0.000632 2.8 306.66 66.04 0.21
22.0865 100-yr 1850 206.29 215.85 212.05 216.18 0.001169 4.58 403.71 180.91 0.31

22.0675 7Q10 8.4 206.2 207.71 207.72 0.00064 0.62 13.6 18 0.13
22.0675 Summer Ave 34 206.2 208.74 208.75 0.000661 0.89 38.33 30.21 0.14
22.0675 10-yr 860 206.2 214.14 214.21 0.000637 2.18 572.94 299.83 0.17
22.0675 100-yr 1850 206.2 215.89 215.97 0.000662 2.71 1276.08 481.83 0.18

22.0296 7Q10 8.4 206.5 207.52 207.53 0.001462 0.72 11.59 22.66 0.18
22.0296 Summer Ave 34 206.5 208.63 208.64 0.000439 0.75 45.14 33.32 0.11
22.0296 10-yr 860 206.5 214.06 214.1 0.000426 2 864.74 314.49 0.14
22.0296 100-yr 1850 206.5 215.78 215.84 0.000561 2.69 1484.32 404.59 0.17

21.8383 7Q10 8.4 205.93 207.16 207.17 0.000159 0.37 22.68 22.79 0.07
21.8383 Summer Ave 34 205.93 208.33 208.34 0.00022 0.63 54.12 31.1 0.08
21.8383 10-yr 860 205.93 213.64 213.68 0.000407 1.85 1098.73 767.51 0.14
21.8383 100-yr 1850 205.93 215.44 215.46 0.000258 1.77 2695.52 967.83 0.12

21.63 7Q10 8.4 205.72 206.89 206.9 0.000432 0.52 16.05 20.38 0.1
21.63 Summer Ave 34 205.72 208 208.01 0.000414 0.74 45.66 33.04 0.11
21.63 10-yr 860 205.72 213.17 213.2 0.000455 1.72 1060.83 847.55 0.14
21.63 100-yr 1850 205.72 215.19 215.21 0.000203 1.47 2839.91 913.35 0.1

21.4785 7Q10 8.4 205.51 206.78 206.78 0.00007 0.27 31.26 27.2 0.04
21.4785 Summer Ave 34 205.51 207.82 207.83 0.000146 0.55 61.77 31.46 0.07
21.4785 10-yr 860 205.51 212.89 212.91 0.000287 1.68 1275.49 601.95 0.12
21.4785 100-yr 1850 205.51 215.03 215.05 0.000196 1.68 2578.92 616.41 0.1

21.2986 7Q10 8.4 206.3 206.47 206.47 206.53 0.052077 1.9 4.41 29.67 0.87
21.2986 Summer Ave 34 206.3 207.56 207.57 0.000682 0.79 42.97 41.53 0.14
21.2986 10-yr 860 206.3 212.64 212.66 0.000331 1.52 1214.3 800.66 0.12
21.2986 100-yr 1850 206.3 214.91 214.92 0.000147 1.31 3095.18 863.32 0.09

21.1187 7Q10 8.4 203.23 206.05 206.05 0.00011 0.38 22.37 15.88 0.06
21.1187 Summer Ave 34 203.23 207.15 207.16 0.000298 0.77 47.82 41.7 0.1
21.1187 10-yr 860 203.23 212.38 212.39 0.000256 1.42 1371.89 560.53 0.11
21.1187 100-yr 1850 203.23 214.77 214.78 0.000161 1.44 2713.99 563.5 0.09

20.9293 7Q10 8.4 204.95 205.86 205.86 0.000404 0.46 18.33 26.59 0.1
20.9293 Summer Ave 34 204.95 206.81 206.82 0.000387 0.76 44.59 28.48 0.11
20.9293 10-yr 860 204.95 212.06 212.09 0.000353 1.9 849.23 202.56 0.13
20.9293 100-yr 1850 204.95 214.49 214.53 0.000414 2.53 1349 210.22 0.15

20.7586 7Q10 8.4 204.68 205.65 205.66 0.000149 0.42 20 26.57 0.09
20.7586 Summer Ave 34 204.68 206.59 206.6 0.000175 0.74 45.64 28.26 0.1
20.7586 10-yr 860 204.68 211.84 211.87 0.000186 1.96 801.91 199.86 0.13
20.7586 100-yr 1850 204.68 214.22 214.27 0.000215 2.58 1288.9 208.53 0.15

20.4783 7Q10 8.4 204.08 205.29 205.3 0.000467 0.65 12.88 21.3 0.15
20.4783 Summer Ave 34 204.08 206.22 206.23 0.000367 0.9 37.93 32.49 0.15
20.4783 10-yr 860 204.08 211.45 211.52 0.000306 2.16 460.97 129.95 0.17
20.4783 100-yr 1850 204.08 213.75 213.87 0.000346 2.96 806.28 170.36 0.19

20.4594 7Q10 8.4 204.04 205.23 204.61 205.24 0.000698 0.69 12.14 20.37 0.16
20.4594 Summer Ave 34 204.04 206.18 205.04 206.19 0.000506 0.87 39.07 36.55 0.15
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Table F-6
HEC-RAS Output

Remove Ben Smith Dam (after 20 years)
River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)
20.4594 10-yr 860 204.04 211.42 207.67 211.48 0.000389 1.91 449.48 104.93 0.16
20.4594 100-yr 1850 204.04 213.72 208.97 213.83 0.000459 2.65 698.69 112.32 0.19

20.4539 Bridge

20.4484 7Q10 8.4 204.04 205.18 204.61 205.19 0.00088 0.75 11.13 19.51 0.18
20.4484 Summer Ave 34 204.04 206.14 205.04 206.16 0.000552 0.9 37.84 35.97 0.15
20.4484 10-yr 860 204.04 211.4 207.67 211.45 0.000396 1.92 446.78 104.85 0.16
20.4484 100-yr 1850 204.04 213.72 208.97 213.83 0.000459 2.65 698.69 112.32 0.19

20.4294 7Q10 8.4 203.91 205.13 204.42 205.14 0.000317 0.52 16.1 22.8 0.11
20.4294 Summer Ave 34 203.91 206.1 204.79 206.11 0.000343 0.77 43.99 36.49 0.12
20.4294 10-yr 860 203.91 211.31 207.47 211.4 0.000501 2.45 350.63 79.06 0.19
20.4294 100-yr 1850 203.91 213.53 208.75 213.74 0.000756 3.64 508.16 91.17 0.24

20.424 Bridge

20.4185 7Q10 8.4 203.91 205.11 204.42 205.12 0.000346 0.54 15.63 22.59 0.11
20.4185 Summer Ave 34 203.91 206.08 204.79 206.09 0.000359 0.79 43.17 36.1 0.13
20.4185 10-yr 860 203.91 211.31 207.47 211.4 0.000501 2.45 350.63 79.06 0.19
20.4185 100-yr 1850 203.91 213.53 208.75 213.74 0.000756 3.64 508.16 91.17 0.24

20.3995 7Q10 8.4 204.02 205.07 205.07 0.000558 0.7 12.05 20.65 0.16
20.3995 Summer Ave 34 204.02 206.04 206.05 0.000412 0.91 37.29 33.94 0.15
20.3995 10-yr 860 204.02 211.26 211.35 0.000383 2.41 375.55 81.3 0.19
20.3995 100-yr 1850 204.02 213.48 213.66 0.000555 3.52 569.55 93.98 0.24

20.1874 7Q10 8.8 203.2 204.52 204.53 0.000433 0.7 12.6 17.69 0.15
20.1874 Summer Ave 35.6 203.2 205.62 205.64 0.000333 0.9 39.6 31.29 0.14
20.1874 10-yr 888 203.2 210.9 210.97 0.000302 2.52 799.97 291.69 0.18
20.1874 100-yr 1935 203.2 213.07 213.16 0.000336 3.23 1614.94 471.44 0.19

19.9791 7Q10 8.8 203 204.22 204.22 0.000194 0.53 16.72 19.63 0.1
19.9791 Summer Ave 35.6 203 205.33 205.34 0.000213 0.81 43.76 28.52 0.12
19.9791 10-yr 888 203 210.6 210.65 0.000262 2.22 955.58 405.36 0.16
19.9791 100-yr 1935 203 212.81 212.85 0.00022 2.51 2114.46 609.41 0.15

19.7821 7Q10 8.8 202.24 204.07 204.08 0.000107 0.44 19.85 19.14 0.08
19.7821 Summer Ave 35.6 202.24 205.12 205.13 0.000195 0.81 44.02 26.91 0.11
19.7821 10-yr 888 202.24 210.33 210.37 0.00028 2.1 893.45 317.22 0.16
19.7821 100-yr 1935 202.24 212.55 212.6 0.000266 2.59 1737.54 424.68 0.17

19.5889 7Q10 8.8 202.22 204.01 204.01 0.000037 0.3 28.97 22.27 0.05
19.5889 Summer Ave 35.6 202.22 204.98 204.99 0.000107 0.68 52.41 26.23 0.08
19.5889 10-yr 888 202.22 210.04 210.09 0.000276 2.3 896.68 308.75 0.16
19.5889 100-yr 1935 202.22 212.25 212.32 0.000292 2.89 1689.33 401.65 0.18

19.4147 7Q10 8.8 202.98 203.93 203.93 0.000453 0.61 14.52 25.96 0.14
19.4147 Summer Ave 35.6 202.98 204.82 204.83 0.000303 0.81 44.18 37.85 0.13
19.4147 10-yr 888 202.98 209.82 209.86 0.000217 1.98 1024 351.21 0.14
19.4147 100-yr 1935 202.98 212.03 212.08 0.000219 2.46 1843.65 390.15 0.15

19.3957 7Q10 8.8 201.99 203.91 202.62 203.92 0.000067 0.34 26.13 33.13 0.06
19.3957 Summer Ave 35.6 201.99 204.8 203.09 204.81 0.000143 0.64 55.92 56.32 0.09
19.3957 10-yr 888 201.99 209.61 205.88 209.78 0.000566 3.36 264.36 196.26 0.24
19.3957 100-yr 1935 201.99 211.41 207.48 211.9 0.001133 5.65 342.6 314.05 0.35

19.3903 Bridge

19.3849 7Q10 8.8 201.99 203.91 202.62 203.91 0.000067 0.34 26.02 33.02 0.06
19.3849 Summer Ave 35.6 201.99 204.8 203.09 204.8 0.000146 0.64 55.55 56.08 0.1
19.3849 10-yr 888 201.99 209.61 205.88 209.78 0.000566 3.36 264.36 196.26 0.24
19.3849 100-yr 1935 201.99 211.41 207.48 211.9 0.001133 5.65 342.59 314.04 0.35

19.366 7Q10 8.8 202.56 203.89 203.9 0.000388 0.63 13.89 20.87 0.14
19.366 Summer Ave 35.6 202.56 204.76 204.78 0.000434 0.94 38 34.51 0.16
19.366 10-yr 888 202.56 209.61 209.66 0.0006 1.82 498.6 277.32 0.21
19.366 100-yr 1935 202.56 211.57 211.63 0.000326 2.01 1190.65 410.49 0.17

19.1387 7Q10 8.8 202.12 203.81 203.81 0.000028 0.25 34.84 28.83 0.04
19.1387 Summer Ave 35.6 202.12 204.54 204.54 0.000109 0.61 57.99 34.98 0.08
19.1387 10-yr 888 202.12 209 209.08 0.000395 2.67 614.74 270.39 0.2
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Table F-6
HEC-RAS Output

Remove Ben Smith Dam (after 20 years)
River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)
19.1387 100-yr 1935 202.12 211.09 211.19 0.000399 3.3 1535.3 607.42 0.21

18.9721 7Q10 8.8 201.7 203.79 203.79 0.000024 0.22 40.3 37.04 0.04
18.9721 Summer Ave 35.6 201.7 204.45 204.46 0.000085 0.54 65.79 39.84 0.07
18.9721 10-yr 888 201.7 208.63 208.71 0.000439 2.64 649.82 271.93 0.2
18.9721 100-yr 1935 201.7 210.72 210.82 0.000454 3.23 1390.01 443.33 0.21

18.7486 7Q10 8.8 202.32 203.74 203.74 0.000098 0.33 26.34 37.16 0.07
18.7486 Summer Ave 35.6 202.32 204.28 204.29 0.000287 0.71 50.3 51.34 0.13
18.7486 10-yr 888 202.32 208.05 208.11 0.000586 2.07 429.47 150.03 0.22
18.7486 100-yr 1935 202.32 210.18 210.27 0.000467 2.4 848.22 248.75 0.21

18.5819 7Q10 8.8 202.22 203.68 203.68 0.000048 0.21 42.09 57.67 0.04
18.5819 Summer Ave 35.6 202.22 204.06 204.07 0.000222 0.44 81.24 115.26 0.09
18.5819 10-yr 888 202.22 207.76 207.79 0.000232 1.46 686.87 215.52 0.13
18.5819 100-yr 1935 202.22 209.92 209.98 0.000236 1.95 1192.42 252.04 0.14

18.563 7Q10 8.8 203.48 203.66 203.53 203.67 0.001068 0.39 22.39 129.8 0.16
18.563 Summer Ave 35.6 203.48 204.03 203.62 204.04 0.000454 0.53 66.98 146.33 0.13
18.563 10-yr 888 203.48 207.72 204.66 207.76 0.000315 1.73 514.9 194.13 0.15
18.563 100-yr 1935 203.48 209.84 205.47 209.93 0.000386 2.51 772.64 197.36 0.18

18.5622 Bridge

18.5615 7Q10 8.8 203.48 203.65 203.53 203.66 0.001306 0.42 21.08 129.32 0.18
18.5615 Summer Ave 35.6 203.48 204.03 203.62 204.03 0.000466 0.54 66.43 146.13 0.13
18.5615 10-yr 888 203.48 207.7 204.66 207.75 0.000318 1.73 513.51 194.11 0.15
18.5615 100-yr 1935 203.48 209.81 205.47 209.91 0.000392 2.52 769.07 197.31 0.18

18.5425 7Q10 8.8 203.07 203.62 203.62 0.000173 0.22 40.71 98.93 0.06
18.5425 Summer Ave 35.6 203.07 203.99 203.99 0.000343 0.45 79.98 109.98 0.09
18.5425 10-yr 888 203.07 207.68 207.71 0.000338 1.42 748.34 237.39 0.12
18.5425 100-yr 1935 203.07 209.8 209.84 0.000352 1.91 1263.53 249.98 0.13

18.3418 7Q10 9.1 200.69 203.61 203.61 0.000003 0.07 139.6 95.69 0.01
18.3418 Summer Ave 36.7 200.69 203.92 203.92 0.000028 0.21 170.89 105.88 0.03
18.3418 10-yr 927 200.69 207.3 207.33 0.000386 1.29 716.49 216.79 0.13
18.3418 100-yr 1998 200.69 209.43 209.47 0.000343 1.64 1264.32 308.76 0.13

18.2016 7Q10 9.1 203.38 203.53 203.53 203.59 0.074398 1.96 4.63 38.83 1
18.2016 Summer Ave 36.7 203.38 203.72 203.72 203.83 0.059271 2.71 13.56 59.29 1
18.2016 10-yr 927 203.38 206.8 206.86 0.001211 1.96 473.8 181.75 0.21
18.2016 100-yr 1998 203.38 209.04 209.08 0.000887 1.73 1166 468.72 0.18

18.0615 7Q10 9.1 196.48 203.55 203.55 0 0.02 409.21 84.01 0
18.0615 Summer Ave 36.7 196.48 203.78 203.78 0.000001 0.09 428.42 85.04 0.01
18.0615 10-yr 927 196.48 206.58 206.61 0.000142 1.46 695.75 106.58 0.09
18.0615 100-yr 1998 196.48 208.63 208.72 0.000305 2.48 931.45 125.1 0.13

18.0482 7Q10 9.1 203.4 203.52 203.48 203.54 0.029738 1.23 7.4 63.01 0.63
18.0482 Summer Ave 36.7 203.4 203.7 203.62 203.76 0.021758 1.96 18.77 63.02 0.63
18.0482 10-yr 927 203.4 205.9 205.29 206.43 0.011401 5.85 160.81 66.13 0.65
18.0482 100-yr 1998 203.4 207.52 206.53 208.42 0.010006 7.64 267.58 66.15 0.66

18.048 Inl Struct

18.0416 7Q10 9.1 195.1 195.79 195.22 195.79 0.000056 0.21 43.65 67.4 0.05
18.0416 Summer Ave 36.7 195.1 196.62 195.35 196.62 0.00006 0.37 99.24 68.74 0.05
18.0416 10-yr 927 195.1 202.31 196.96 202.37 0.000198 1.95 481.92 76.65 0.13
18.0416 100-yr 1998 195.1 206.03 198.18 206.15 0.000222 2.72 816.32 96.08 0.15

18.0371 Bridge

18.0327 7Q10 9.1 195.1 195.79 195.22 195.79 0.000057 0.21 43.3 67.38 0.05
18.0327 Summer Ave 36.7 195.1 196.61 195.35 196.61 0.000061 0.38 98.74 68.73 0.05
18.0327 10-yr 927 195.1 202.31 196.96 202.37 0.000198 1.95 481.92 76.65 0.13
18.0327 100-yr 1998 195.1 205.73 198.18 205.86 0.000251 2.84 711.61 91.49 0.15

18.0137 7Q10 9.1 194.04 195.77 195.78 0.000203 0.43 20.96 19.59 0.07
18.0137 Summer Ave 36.7 194.04 196.58 196.6 0.000614 0.93 39.71 29.04 0.14
18.0137 10-yr 927 194.04 202.23 202.32 0.000857 2.71 444.73 108.9 0.2
18.0137 100-yr 1998 194.04 205.7 205.82 0.00064 3.15 879.56 134.44 0.18
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Table F-6
HEC-RAS Output

Remove Ben Smith Dam (after 20 years)
River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)

17.8168 7Q10 9.6 194.36 195.69 195.69 0.000049 0.22 44.56 41.69 0.04
17.8168 Summer Ave 39 194.36 196.25 196.25 0.00021 0.57 68.98 45.36 0.08
17.8168 10-yr 974 194.36 201.41 201.5 0.000739 2.47 445.45 118.37 0.19
17.8168 100-yr 2120 194.36 205.12 205.23 0.000498 2.83 920.7 130.02 0.17

17.7978 7Q10 9.6 194.96 195.67 195.25 195.67 0.000669 0.58 16.63 35.59 0.15
17.7978 Summer Ave 39 194.96 196.19 195.53 196.21 0.000967 1.05 37.08 42.47 0.2
17.7978 10-yr 974 194.96 201.34 197.81 201.43 0.000559 2.53 430.39 149.56 0.2
17.7978 100-yr 2120 194.96 205.09 199.17 205.19 0.000305 2.72 1040.23 176.09 0.16

17.7948 Bridge

17.7918 7Q10 9.6 194.96 195.25 195.25 195.34 0.038648 2.49 3.85 19.24 0.98
17.7918 Summer Ave 39 194.96 195.56 195.53 195.7 0.023538 2.99 13.05 34.24 0.85
17.7918 10-yr 974 194.96 200.86 197.81 201 0.000842 2.9 335.44 108.04 0.24
17.7918 100-yr 2120 194.96 203.72 199.17 203.88 0.000592 3.38 806.28 166.1 0.22

17.7728 7Q10 9.6 193.97 194.74 194.75 0.000752 0.53 18.05 34.12 0.13
17.7728 Summer Ave 39 193.97 195.29 195.3 0.001299 1.01 38.69 42.18 0.19
17.7728 10-yr 974 193.97 200.81 200.9 0.000667 2.32 476.83 152.73 0.18
17.7728 100-yr 2120 193.97 203.68 203.8 0.000614 2.97 940.96 171.56 0.18

17.7444 7Q10 9.6 193.97 194.27 194.27 194.35 0.092605 2.38 4.03 22.63 1
17.7444 Summer Ave 39 193.97 194.63 194.75 0.036493 2.74 14.25 32.28 0.73
17.7444 10-yr 974 193.97 200.68 200.77 0.001082 2.41 448.63 142.14 0.19
17.7444 100-yr 2120 193.97 203.56 203.68 0.000938 3.02 911.4 170.68 0.19

17.7255 7Q10 9.6 193.17 193.95 193.32 193.95 0.000331 0.34 28.45 43.87 0.07
17.7255 Summer Ave 39 193.17 194.29 193.54 194.3 0.001423 0.88 44.4 48.53 0.16
17.7255 10-yr 974 193.17 200.6 195.69 200.67 0.000805 2.18 446.82 79.09 0.16
17.7255 100-yr 2120 193.17 203.43 197.18 203.57 0.001117 3.07 690.32 92.82 0.2

17.7243 Bridge

17.7232 7Q10 9.6 193.17 193.95 193.95 0.000333 0.34 28.41 43.85 0.07
17.7232 Summer Ave 39 193.17 194.28 194.3 0.001455 0.88 44.09 48.5 0.16
17.7232 10-yr 974 193.17 200.57 200.64 0.000815 2.19 444.82 78.97 0.16
17.7232 100-yr 2120 193.17 203.38 203.53 0.001137 3.09 685.9 92.59 0.2

17.7043 7Q10 9.6 192.68 193.93 193.93 0.000069 0.2 47.29 47.99 0.04
17.7043 Summer Ave 39 192.68 194.2 194.21 0.000523 0.65 60.35 49.01 0.1
17.7043 10-yr 974 192.68 200.49 200.57 0.000718 2.2 449.3 89.63 0.15
17.7043 100-yr 2120 192.68 203.28 203.43 0.00089 3.12 824.27 166.76 0.18

17.6588 7Q10 9.6 192.3 193.93 193.93 0.000013 0.15 62.62 50.14 0.02
17.6588 Summer Ave 39 192.3 194.15 194.16 0.000126 0.53 73.89 51.26 0.08
17.6588 10-yr 974 192.3 200.41 200.47 0.000244 1.98 527.45 126.47 0.14
17.6588 100-yr 2120 192.3 203.18 203.3 0.00031 2.83 1093.52 306.04 0.16

17.6399 7Q10 9.6 193.28 193.91 193.65 193.92 0.001448 0.75 12.87 33.42 0.21
17.6399 Summer Ave 39 193.28 193.98 193.88 194.08 0.014274 2.58 15.1 33.88 0.68
17.6399 10-yr 974 193.28 200.32 196.33 200.42 0.000666 2.57 379.51 117.09 0.21
17.6399 100-yr 2120 193.28 203.1 197.95 203.26 0.000546 3.21 889.69 234.6 0.21

17.636 Bridge

17.6321 7Q10 9.6 193.28 193.81 193.65 193.83 0.0038 1.01 9.55 32.71 0.33
17.6321 Summer Ave 39 193.28 193.98 193.88 194.08 0.014294 2.58 15.1 33.88 0.68
17.6321 10-yr 974 193.28 200.32 196.33 200.42 0.000666 2.57 379.5 117.09 0.21
17.6321 100-yr 2120 193.28 202.94 197.95 203.1 0.000596 3.3 852.26 228.38 0.22

17.6132 7Q10 10.8 192.19 192.57 192.57 192.65 0.105102 2.27 4.75 31.49 1.03
17.6132 Summer Ave 43.7 192.19 193.33 193.36 0.004217 1.43 30.64 36.39 0.27
17.6132 10-yr 1090 192.19 200.24 200.34 0.000932 2.48 511.25 169.49 0.18
17.6132 100-yr 2380 192.19 202.87 203.01 0.000993 3.25 1087.39 268.93 0.19

17.3366 7Q10 10.8 190.67 191.78 191.78 0.00009 0.22 48.27 51 0.04
17.3366 Summer Ave 43.7 190.67 192.76 192.76 0.000143 0.44 98.94 52.22 0.06
17.3366 10-yr 1090 190.67 199.56 199.59 0.000308 1.67 1178.48 403.91 0.1
17.3366 100-yr 2380 190.67 202.22 202.26 0.000294 1.96 2283.2 425.56 0.1
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Table F-6
HEC-RAS Output

Remove Ben Smith Dam (after 20 years)
River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)
17.3177 7Q10 10.8 191.02 191.75 191.33 191.75 0.001464 0.64 16.83 39.69 0.17
17.3177 Summer Ave 43.7 191.02 192.73 191.64 192.74 0.000334 0.62 70.28 56.51 0.1
17.3177 10-yr 1090 191.02 199.48 193.77 199.55 0.000359 2.12 513.69 142.39 0.14
17.3177 100-yr 2380 191.02 201.98 195.28 202.17 0.00066 3.48 683.68 193.65 0.19

17.3148 Bridge

17.3119 7Q10 10.8 191.02 191.69 191.33 191.7 0.002128 0.74 14.65 37.1 0.21
17.3119 Summer Ave 43.7 191.02 192.72 191.64 192.73 0.000344 0.63 69.64 56.47 0.1
17.3119 10-yr 1090 191.02 199.48 193.77 199.55 0.000359 2.12 513.69 142.39 0.14
17.3119 100-yr 2380 191.02 201.98 195.28 202.17 0.00066 3.48 683.68 193.65 0.19

17.293 7Q10 11.4 190.18 191.67 191.67 0.000094 0.25 45.29 41.39 0.04
17.293 Summer Ave 46.1 190.18 192.7 192.7 0.000177 0.52 88.72 42.83 0.06
17.293 10-yr 1150 190.18 199.45 199.5 0.00043 1.97 1091.29 424.73 0.12
17.293 100-yr 2510 190.18 202.01 202.05 0.00039 2.23 2313.38 496.38 0.12

17.1226 7Q10 11.4 190.45 191.43 191.44 0.001815 0.84 13.64 25.33 0.2
17.1226 Summer Ave 46.1 190.45 192.35 192.38 0.001111 1.17 39.45 30.36 0.18
17.1226 10-yr 1150 190.45 198.86 198.97 0.000806 2.89 687.54 322.28 0.2
17.1226 100-yr 2510 190.45 201.56 201.64 0.000523 2.93 1862.37 482.19 0.17

16.9256 7Q10 11.4 189.95 191.12 191.12 0.00012 0.27 41.64 53.6 0.05
16.9256 Summer Ave 46.1 189.95 192.02 192.03 0.000156 0.5 91.43 56.79 0.07
16.9256 10-yr 1150 189.95 198.34 198.41 0.000376 2.13 676.43 174.63 0.14
16.9256 100-yr 2510 189.95 200.96 201.08 0.000536 3.12 1286.31 346.66 0.17

16.7173 7Q10 11.4 189.29 190.95 190.95 0.0002 0.47 24.5 19.79 0.07
16.7173 Summer Ave 46.1 189.29 191.67 191.69 0.000792 1.16 39.61 22.4 0.15
16.7173 10-yr 1150 189.29 197.76 197.82 0.000806 2.62 969.42 448.39 0.19
16.7173 100-yr 2510 189.29 200.52 200.56 0.000385 2.33 2289.61 489.73 0.14

16.5506 7Q10 11.4 187.82 190.94 190.94 0.000007 0.12 95.29 48.71 0.02
16.5506 Summer Ave 46.1 187.82 191.58 191.58 0.000046 0.36 127.49 50.97 0.04
16.5506 10-yr 1150 187.82 197.47 197.5 0.000199 1.62 1372.32 394.6 0.1
16.5506 100-yr 2510 187.82 200.29 200.32 0.000205 2 2743.18 571.35 0.11

16.5316 7Q10 11.4 187.81 190.93 188.13 190.93 0.000008 0.12 91.59 48.63 0.02
16.5316 Summer Ave 46.1 187.81 191.58 188.55 191.58 0.000054 0.37 125.33 56.56 0.04
16.5316 10-yr 1150 187.81 197.44 191.72 197.47 0.000323 1.51 763.27 167.73 0.12
16.5316 100-yr 2510 187.81 200.21 193.4 200.28 0.000333 2.08 1207.77 178.89 0.13

16.5303 Bridge

16.529 7Q10 11.4 187.81 190.93 188.13 190.93 0.000008 0.12 91.57 48.62 0.02
16.529 Summer Ave 46.1 187.81 191.57 188.55 191.58 0.000054 0.37 125.19 56.53 0.04
16.529 10-yr 1150 187.81 197.42 191.72 197.46 0.000326 1.51 761.12 167.68 0.12
16.529 100-yr 2510 187.81 200.19 193.4 200.26 0.000337 2.08 1204.42 178.8 0.13

16.5243 7Q10 11.4 189.9 190.92 190.38 190.93 0.001133 0.86 13.21 22.94 0.2
16.5243 Summer Ave 46.1 189.9 191.53 190.83 191.56 0.001928 1.5 30.79 34.84 0.28
16.5243 10-yr 1150 189.9 197.26 193.53 197.41 0.000676 3.19 407.43 87.22 0.23
16.5243 100-yr 2510 189.9 199.85 195.15 200.17 0.000908 4.7 659.3 107.08 0.28

16.5205 Bridge

16.5167 7Q10 11.4 189.9 190.38 190.38 190.53 0.034786 3.08 3.7 12.4 1
16.5167 Summer Ave 46.1 189.9 190.83 190.83 191.09 0.029114 4.13 11.16 21.11 1
16.5167 10-yr 1150 189.9 197.24 193.53 197.4 0.000683 3.2 405.98 87.09 0.23
16.5167 100-yr 2510 189.9 199.82 195.15 200.15 0.00092 4.71 656.09 106.84 0.28

16.5096 7Q10 11.4 184.9 189.71 189.71 0.000001 0.05 215.42 54.79 0
16.5096 Summer Ave 46.1 184.9 190.69 190.69 0.000005 0.17 269.48 56.23 0.01
16.5096 10-yr 1150 184.9 197.29 197.33 0.000156 1.7 727.3 92.71 0.09
16.5096 100-yr 2510 184.9 199.9 200.03 0.000341 2.9 997.23 113.34 0.14

16.4927 7Q10 11.4 187.67 189.71 188.12 189.71 0.000059 0.32 35.86 30.04 0.05
16.4927 Summer Ave 46.1 187.67 190.68 188.62 190.68 0.000156 0.65 70.64 41.84 0.09
16.4927 10-yr 1150 187.67 197.26 191.94 197.31 0.000236 1.8 638.73 259.16 0.13
16.4927 100-yr 2510 187.67 199.88 193.64 199.99 0.000316 2.69 934.62 297.03 0.16

16.4914 Bridge
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Table F-6
HEC-RAS Output

Remove Ben Smith Dam (after 20 years)
River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)

16.4901 7Q10 11.4 187.67 189.71 188.12 189.71 0.000059 0.32 35.8 30.02 0.05
16.4901 Summer Ave 46.1 187.67 190.67 188.62 190.68 0.000157 0.65 70.43 41.78 0.09
16.4901 10-yr 1150 187.67 197.25 191.94 197.3 0.000238 1.8 637.36 258.99 0.13
16.4901 100-yr 2510 187.67 199.86 193.64 199.97 0.00032 2.69 931.83 296.67 0.17

16.4711 7Q10 11.4 186.8 189.7 189.71 0.000023 0.26 43.87 30.22 0.04
16.4711 Summer Ave 46.1 186.8 190.66 190.67 0.000084 0.59 77.57 40.18 0.08
16.4711 10-yr 1150 186.8 197.22 197.28 0.000222 1.9 677.4 215.46 0.15
16.4711 100-yr 2510 186.8 199.84 199.93 0.000232 2.54 1341.83 278.92 0.16

16.2704 7Q10 11.4 188 189.67 189.67 0.000055 0.32 35.57 27.64 0.05
16.2704 Summer Ave 46.1 188 190.53 190.54 0.00018 0.75 61.59 32.48 0.1
16.2704 10-yr 1150 188 196.94 197 0.000317 2.31 1042.11 402.13 0.15
16.2704 100-yr 2510 188 199.61 199.66 0.000258 2.47 2175.86 446.7 0.14

16.081 7Q10 11.4 187.96 189.63 189.63 0.000024 0.22 51.79 37.39 0.03
16.081 Summer Ave 46.1 187.96 190.41 190.41 0.000092 0.57 81.42 38.93 0.07
16.081 10-yr 1150 187.96 196.72 196.76 0.000182 1.99 1101.81 232.85 0.12
16.081 100-yr 2510 187.96 199.33 199.4 0.000256 2.83 1760.01 270.78 0.15

16.062 7Q10 11.4 188.37 189.63 188.67 189.63 0.000046 0.24 47.83 52 0.04
16.062 Summer Ave 46.1 188.37 190.4 188.92 190.4 0.000105 0.52 89.42 55.98 0.07
16.062 10-yr 1150 188.37 196.62 191.19 196.72 0.000303 2.49 460.97 90.54 0.16
16.062 100-yr 2510 188.37 199.19 192.73 199.35 0.000392 3.44 1544.48 622.22 0.19

16.0598 Bridge

16.0575 7Q10 11.4 188.37 189.63 188.67 189.63 0.000046 0.24 47.83 52 0.04
16.0575 Summer Ave 46.1 188.37 190.4 188.92 190.4 0.000105 0.52 89.4 55.98 0.07
16.0575 10-yr 1150 188.37 196.61 191.19 196.71 0.000304 2.5 460.59 89.67 0.16
16.0575 100-yr 2510 188.37 198.84 192.73 199.02 0.000475 3.7 1334.04 573.83 0.21

16.0385 7Q10 11.5 188.6 189.62 189.62 0.000104 0.34 34.29 49.91 0.07
16.0385 Summer Ave 46.3 188.6 190.39 190.39 0.000144 0.63 73.1 51.83 0.09
16.0385 10-yr 1153 188.6 196.62 196.66 0.000165 1.97 1436.42 601.07 0.13
16.0385 100-yr 2520 188.6 198.88 198.93 0.000178 2.45 3050.07 827.4 0.14

15.8567 7Q10 11.5 186.93 189.6 189.6 0.000011 0.18 64.51 36.11 0.02
15.8567 Summer Ave 46.3 186.93 190.3 190.3 0.000067 0.51 91.65 41.77 0.06
15.8567 10-yr 1153 186.93 196.36 196.44 0.00032 2.46 913.28 356.71 0.16
15.8567 100-yr 2520 186.93 198.52 198.66 0.000463 3.51 1952.78 647.67 0.2

15.6863 7Q10 11.5 187.42 189.58 189.58 0.000069 0.36 31.57 24.24 0.06
15.6863 Summer Ave 46.3 187.42 190.17 190.18 0.000358 0.99 46.74 27.24 0.13
15.6863 10-yr 1153 187.42 195.75 195.95 0.001049 3.85 591.86 346.6 0.28
15.6863 100-yr 2520 187.42 197.83 198.05 0.001003 4.59 1659.39 658.91 0.28

15.4514 7Q10 11.5 187.27 189.56 189.56 0.000006 0.13 89.33 51.82 0.02
15.4514 Summer Ave 46.3 187.27 190.05 190.06 0.000045 0.4 116.1 56.72 0.05
15.4514 10-yr 1153 187.27 195.18 195.26 0.000315 2.31 796.76 394.91 0.16
15.4514 100-yr 2520 187.27 197.09 197.22 0.000453 3.28 1775.79 562.09 0.2

15.3151 7Q10 12.1 187.6 189.56 189.56 0.000007 0.14 88.93 55.22 0.02
15.3151 Summer Ave 48.9 187.6 190.02 190.02 0.000053 0.43 114.88 57 0.05
15.3151 10-yr 1221 187.6 194.91 194.95 0.000564 1.7 741.25 284.28 0.18
15.3151 100-yr 2664 187.6 196.78 196.84 0.000547 1.95 1405.62 421.84 0.19

15.1181 7Q10 12.1 186.91 189.55 189.55 0.000008 0.14 88.2 56.01 0.02
15.1181 Summer Ave 48.9 186.91 189.96 189.96 0.00006 0.44 111.88 59.12 0.06
15.1181 10-yr 1221 186.91 194.44 194.5 0.000343 2.24 835.21 382.7 0.16
15.1181 100-yr 2664 186.91 196.34 196.41 0.000322 2.61 1878.96 675.26 0.16

14.9249 7Q10 12.1 187 189.54 189.54 0.000003 0.11 110.01 47.89 0.01
14.9249 Summer Ave 48.9 187 189.92 189.92 0.000031 0.38 127.99 48.39 0.04
14.9249 10-yr 1221 187 194.07 194.13 0.00038 2.44 985.4 686.74 0.17
14.9249 100-yr 2664 187 196.13 196.16 0.000178 2 3304.79 1548.78 0.12

14.7204 7Q10 12.1 185.64 189.54 189.54 0.000002 0.09 138.08 63.33 0.01
14.7204 Summer Ave 48.9 185.64 189.89 189.89 0.000021 0.3 160.79 66.74 0.03
14.7204 10-yr 1221 185.64 193.72 193.76 0.000286 1.94 1034.34 585.64 0.15
14.7204 100-yr 2664 185.64 195.94 195.96 0.000166 1.85 2799.12 1005.42 0.12
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Table F-6
HEC-RAS Output

Remove Ben Smith Dam (after 20 years)
River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)

14.5272 7Q10 12.1 188.78 189.54 188.88 189.54 0.000038 0.17 71.03 111 0.04
14.5272 Summer Ave 48.9 188.78 189.84 189.84 0.000177 0.46 105.81 116.73 0.09
14.5272 10-yr 1221 188.78 193.35 193.41 0.000434 1.9 690.12 232.19 0.17
14.5272 100-yr 2664 188.78 195.64 195.72 0.00037 2.39 1268.21 274.28 0.17

14.3264 7Q10 12.1 186.2 189.53 189.53 0.000003 0.09 132.28 81.3 0.01
14.3264 Summer Ave 48.9 186.2 189.77 189.77 0.000035 0.32 152.79 87.54 0.04
14.3264 10-yr 1221 186.2 192.84 192.91 0.000504 2.29 621.17 183.38 0.19
14.3264 100-yr 2664 186.2 195.14 195.26 0.000501 3 1080 214.55 0.2

14.2431 7Q10 12.1 182.7 189.53 189.53 0 0.04 421.6 150.08 0
14.2431 Summer Ave 48.9 182.7 189.77 189.77 0.000002 0.14 459.89 166.51 0.01
14.2431 10-yr 1221 182.7 192.78 192.8 0.000118 1.6 1128.45 256.83 0.1
14.2431 100-yr 2664 182.7 195.07 195.12 0.00017 2.25 1770.33 296.27 0.12

14.2241 7Q10 12.1 189.37 189.48 189.47 189.52 0.031762 1.52 7.95 72.04 0.81
14.2241 Summer Ave 48.9 189.37 189.65 189.61 189.74 0.023399 2.43 20.17 72.09 0.81
14.2241 10-yr 1221 189.37 191.74 191.44 192.53 0.012198 7.14 171.74 72.8 0.82
14.2241 100-yr 2664 189.37 193.33 192.85 194.68 0.010772 9.31 288.01 73.34 0.82

14.2223 Inl Struct

14.2014 7Q10 12.1 180.53 180.91 180.89 180.98 0.029804 2.12 5.71 30.07 0.86
14.2014 Summer Ave 48.9 180.53 181.14 181.14 181.32 0.034656 3.35 14.6 43.27 1.02
14.2014 10-yr 1221 180.53 183.51 183.51 184.75 0.018026 8.94 136.56 55.49 1
14.2014 100-yr 2664 180.53 185.25 185.25 187.2 0.015625 11.2 237.89 61.1 1

14.1749 7Q10 12.1 177.7 178.19 178.24 0.013749 1.72 7.05 28.53 0.61
14.1749 Summer Ave 48.9 177.7 178.61 178.7 0.008464 2.41 20.33 34.3 0.55
14.1749 10-yr 1221 177.7 182.66 183.05 0.003333 5.01 246.23 75.37 0.46
14.1749 100-yr 2664 177.7 185.61 186.08 0.001939 5.68 526.06 114.92 0.39

14.156 7Q10 12.1 177.12 177.64 177.43 177.66 0.003083 1.08 11.16 29.2 0.31
14.156 Summer Ave 48.9 177.12 178.21 177.7 178.26 0.002495 1.66 29.44 34.54 0.32
14.156 10-yr 1221 177.12 182.33 180.59 182.73 0.002993 5.08 240.42 88.03 0.45
14.156 100-yr 2664 177.12 185.15 182.27 185.81 0.002415 6.51 409.45 150.49 0.44

14.1548 Bridge

14.1537 7Q10 12.1 177.12 177.63 177.43 177.65 0.003476 1.13 10.75 29.06 0.33
14.1537 Summer Ave 48.9 177.12 178.19 177.7 178.23 0.002754 1.72 28.49 34.28 0.33
14.1537 10-yr 1221 177.12 182.09 180.59 182.54 0.003703 5.41 225.55 82.78 0.49
14.1537 100-yr 2664 177.12 184.82 182.27 185.55 0.002846 6.83 389.8 140.73 0.47

14.1348 7Q10 12.1 176.7 177.17 177.02 177.2 0.005755 1.32 9.18 28.64 0.41
14.1348 Summer Ave 48.9 176.7 177.3 177.3 177.52 0.031526 3.77 12.96 29.84 1.01
14.1348 10-yr 1221 176.7 181.75 182.17 0.003346 5.21 246.71 84.16 0.47
14.1348 100-yr 2664 176.7 184.75 185.18 0.001784 5.59 594.22 150.45 0.38

14.0893 7Q10 12.1 174.7 175.29 175.34 0.011065 1.71 7.08 23.9 0.55
14.0893 Summer Ave 49.1 174.7 175.99 176.01 0.00141 1.19 41.14 50.01 0.23
14.0893 10-yr 1223 174.7 181.4 181.64 0.001312 3.92 312.07 50.09 0.28
14.0893 100-yr 2670 174.7 184.18 184.72 0.001954 5.89 461.2 60.61 0.35

14.0704 7Q10 12.1 174.4 175.3 174.72 175.3 0.000044 0.18 68.65 114.31 0.04
14.0704 Summer Ave 49.1 174.4 175.98 174.87 175.98 0.000058 0.28 172.44 171.65 0.05
14.0704 10-yr 1223 174.4 181.49 176.14 181.51 0.000072 1.1 1109.11 182.46 0.08
14.0704 100-yr 2670 174.4 184.4 176.94 184.44 0.000101 1.66 1603.71 188.18 0.1

14.066 Bridge

14.0617 7Q10 12.1 174.4 175.3 174.72 175.3 0.000044 0.18 68.65 114.31 0.04
14.0617 Summer Ave 49.1 174.4 175.98 174.87 175.98 0.000058 0.28 172.42 171.65 0.05
14.0617 10-yr 1223 174.4 181.49 176.14 181.51 0.000072 1.1 1108.93 182.46 0.08
14.0617 100-yr 2670 174.4 184.4 176.94 184.44 0.000101 1.67 1603.3 188.17 0.1

14.0428 7Q10 12.1 174.71 175.09 175.09 175.24 0.035693 3.1 3.91 13.22 1
14.0428 Summer Ave 49.1 174.71 175.54 175.54 175.87 0.028091 4.55 10.8 17.08 1.01
14.0428 10-yr 1223 174.71 181.37 181.47 0.001466 2.89 546.68 257.68 0.3
14.0428 100-yr 2670 174.71 184.36 184.42 0.000423 2.48 1589.31 440.15 0.18
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Table F-6
HEC-RAS Output

Remove Ben Smith Dam (after 20 years)
River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)
13.8193 7Q10 12.1 171.45 172.94 172.94 0.000034 0.21 57.8 60.75 0.04
13.8193 Summer Ave 49.1 171.45 173.96 173.96 0.00005 0.38 130.82 75.9 0.05
13.8193 10-yr 1223 171.45 181 181.04 0.000151 1.74 711.98 106.08 0.11
13.8193 100-yr 2670 171.45 184 184.08 0.000201 2.47 1341 234.37 0.13

13.5087 7Q10 12.1 172.1 172.59 172.59 172.71 0.038623 2.84 4.26 17.49 1.01
13.5087 Summer Ave 49.1 172.1 173.74 173.75 0.000772 1.06 46.13 43.71 0.18
13.5087 10-yr 1223 172.1 180.63 180.71 0.00028 2.34 578.09 97.32 0.15
13.5087 100-yr 2670 172.1 183.44 183.62 0.000415 3.54 863.33 105.92 0.2

13.3193 7Q10 12.1 169.6 172.52 172.52 0.000014 0.21 56.88 29.18 0.03
13.3193 Summer Ave 49.1 169.6 173.59 173.59 0.000064 0.53 92.03 36.85 0.06
13.3193 10-yr 1223 169.6 180.2 180.33 0.000522 2.94 415.34 59.2 0.2
13.3193 100-yr 2670 169.6 182.64 182.98 0.00101 4.68 586.19 121.95 0.28

13.092 7Q10 12.1 170.9 172.48 172.48 0.000082 0.31 39.57 44.96 0.06
13.092 Summer Ave 49.1 170.9 173.49 173.5 0.00011 0.56 87.36 49.53 0.07
13.092 10-yr 1223 170.9 179.77 179.84 0.000309 2.37 672.75 150.06 0.15
13.092 100-yr 2670 170.9 181.92 182.07 0.000527 3.57 996.28 150.54 0.2

12.6943 7Q10 13.8 170.89 172.17 172.17 0.00031 0.48 28.55 44.48 0.11
12.6943 Summer Ave 55.7 170.89 173.17 173.18 0.000207 0.69 81 54.5 0.1
12.6943 10-yr 1386 170.89 179.08 179.14 0.000349 2.38 1179.89 757.97 0.16
12.6943 100-yr 3030 170.89 181.43 181.46 0.000178 2.01 3360.22 1019.99 0.12

12.5049 7Q10 13.8 170.54 172.07 172.07 0.000048 0.27 51.7 48.69 0.05
12.5049 Summer Ave 55.7 170.54 173.03 173.04 0.000103 0.53 105.44 63.26 0.07
12.5049 10-yr 1386 170.54 178.79 178.84 0.000268 1.84 935.05 430.93 0.14
12.5049 100-yr 3030 170.54 181.22 181.27 0.000202 2.05 2463.88 738.97 0.13

12.3004 7Q10 13.8 170.33 171.97 171.97 0.000241 0.5 27.43 33.46 0.1
12.3004 Summer Ave 55.7 170.33 172.82 172.84 0.000418 0.88 63.5 50.9 0.14
12.3004 10-yr 1386 170.33 178.42 178.47 0.000428 1.84 824.86 401.37 0.17
12.3004 100-yr 3030 170.33 181.01 181.05 0.000203 1.8 2642.85 912.62 0.13

12.1261 7Q10 14.8 170.89 171.66 171.67 0.000462 0.53 27.77 50.8 0.13
12.1261 Summer Ave 59.7 170.89 172.44 172.45 0.000412 0.79 75.52 70.18 0.13
12.1261 10-yr 1486 170.89 178.1 178.15 0.0003 1.71 882.34 290.81 0.14
12.1261 100-yr 3250 170.89 180.84 180.88 0.000163 1.74 3169.76 1237.91 0.11

11.9064 7Q10 14.8 170.1 171.05 171.06 0.000628 0.71 20.99 38.84 0.17
11.9064 Summer Ave 59.7 170.1 171.98 171.99 0.000386 0.84 71.1 70.12 0.15
11.9064 10-yr 1486 170.1 177.53 177.69 0.00053 3.13 474.16 75.1 0.22
11.9064 100-yr 3250 170.1 180.11 180.48 0.000871 4.84 670.88 77.41 0.29

11.7019 7Q10 14.8 169.69 170.94 170.94 0.00004 0.22 66.06 71.33 0.04
11.7019 Summer Ave 59.7 169.69 171.83 171.84 0.000074 0.45 133.54 80.34 0.06
11.7019 10-yr 1486 169.69 177.21 177.27 0.000259 2.06 904.56 249.73 0.14
11.7019 100-yr 3250 169.69 179.78 179.87 0.000308 2.81 1691.44 363.71 0.16

11.5769 7Q10 14.8 168.66 170.91 170.91 0.000072 0.31 47.39 47.81 0.06
11.5769 Summer Ave 59.7 168.66 171.76 171.76 0.000178 0.61 98.49 72.32 0.09
11.5769 10-yr 1486 168.66 177.01 177.06 0.000371 1.9 898.07 311.89 0.16
11.5769 100-yr 3250 168.66 179.58 179.65 0.000306 2.18 1977.22 529.35 0.15

11.558 7Q10 14.8 169.28 170.9 169.53 170.9 0.000026 0.19 79.47 86.67 0.03
11.558 Summer Ave 59.7 169.28 171.75 169.99 171.75 0.00006 0.38 158.64 113.78 0.05
11.558 10-yr 1486 169.28 176.98 172.17 177.03 0.000194 1.78 833.44 173.79 0.12
11.558 100-yr 3250 169.28 179.47 173.26 179.6 0.000312 2.81 1157.24 215.16 0.17

11.5557 Bridge

11.5534 7Q10 14.8 169.28 170.9 169.53 170.9 0.000026 0.19 79.47 86.67 0.03
11.5534 Summer Ave 59.7 169.28 171.75 169.99 171.75 0.00006 0.38 158.63 113.77 0.05
11.5534 10-yr 1486 169.28 176.98 172.17 177.03 0.000195 1.78 833.2 173.77 0.12
11.5534 100-yr 3250 169.28 179.47 173.26 179.59 0.000312 2.81 1156.54 214.38 0.17

11.5345 7Q10 14.8 169.17 170.9 170.9 0.00002 0.18 81.8 72.11 0.03
11.5345 Summer Ave 59.7 169.17 171.74 171.74 0.000057 0.4 149.57 87.73 0.05
11.5345 10-yr 1486 169.17 176.96 177 0.000349 1.73 857.31 215.61 0.15
11.5345 100-yr 3250 169.17 179.46 179.54 0.000338 2.21 1506.64 314.01 0.16
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Table F-6
HEC-RAS Output

Remove Ben Smith Dam (after 20 years)
River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)
11.3678 7Q10 14.8 169.95 170.86 170.86 0.000199 0.34 43.14 81.37 0.08
11.3678 Summer Ave 59.7 169.95 171.66 171.67 0.000157 0.51 116.21 100.22 0.08
11.3678 10-yr 1486 169.95 176.7 176.74 0.000261 1.65 901.13 197.08 0.14
11.3678 100-yr 3250 169.95 179.18 179.26 0.000291 2.29 1586.13 388.82 0.15

11.1405 7Q10 14.8 169.29 170.59 170.59 0.000252 0.44 33.48 51.46 0.1
11.1405 Summer Ave 59.7 169.29 171.4 171.41 0.000312 0.68 87.95 83.4 0.12
11.1405 10-yr 1486 169.29 176.35 176.4 0.000299 1.77 841.71 183.79 0.15
11.1405 100-yr 3250 169.29 178.8 178.89 0.000332 2.39 1603.64 606.71 0.16

10.936 7Q10 14.8 169.2 170.3 170.31 0.000286 0.42 35.04 63.56 0.1
10.936 Summer Ave 59.7 169.2 171.11 171.11 0.000241 0.59 100.9 97.05 0.1
10.936 10-yr 1486 169.2 176.07 176.11 0.000241 1.49 997.51 239.06 0.13
10.936 100-yr 3250 169.2 178.48 178.54 0.000287 1.98 1691.61 382.8 0.15

10.7011 7Q10 14.8 168.65 169.74 169.75 0.000789 0.7 21.22 38.78 0.17
10.7011 Summer Ave 59.7 168.65 170.71 170.72 0.000446 0.8 74.82 72.81 0.14
10.7011 10-yr 1486 168.65 175.62 175.66 0.000612 1.51 981.98 464.22 0.18
10.7011 100-yr 3250 168.65 178.22 178.25 0.000189 1.37 2434.73 601.93 0.12

10.5193 7Q10 14.8 167.3 169.66 169.66 0.000036 0.25 59.68 50.67 0.04
10.5193 Summer Ave 59.7 167.3 170.52 170.52 0.000111 0.54 111.52 69.27 0.07
10.5193 10-yr 1486 167.3 175.36 175.38 0.000166 1.02 1453.51 464.11 0.1
10.5193 100-yr 3250 167.3 178.1 178.12 0.000099 1.19 2733.68 474.15 0.09

10.3261 7Q10 14.8 168.49 169.56 169.56 0.000481 0.54 27.58 51.55 0.13
10.3261 Summer Ave 59.7 168.49 170.31 170.32 0.000459 0.75 79.94 87.84 0.14
10.3261 10-yr 1486 168.49 175.16 175.19 0.000199 1.43 1042.66 228.46 0.12
10.3261 100-yr 3250 168.49 177.92 177.98 0.000201 1.94 1679.08 237.74 0.13

10.133 7Q10 14.8 168.54 169.1 169.1 0.000431 0.47 31.3 65.17 0.12
10.133 Summer Ave 59.7 168.54 170 170.01 0.000213 0.58 103.66 94.65 0.1
10.133 10-yr 1486 168.54 174.95 174.99 0.000198 1.47 1008.68 210.22 0.12
10.133 100-yr 3250 168.54 177.7 177.77 0.000213 2.04 1616.77 270.17 0.13

9.936 7Q10 14.8 167.49 169.04 169.04 0.000022 0.21 69.17 62.44 0.04
9.936 Summer Ave 59.7 167.49 169.9 169.9 0.000061 0.46 130.24 79.92 0.06
9.936 10-yr 1486 167.49 174.73 174.77 0.00021 1.76 844.11 172.85 0.14
9.936 100-yr 3250 167.49 177.44 177.53 0.000237 2.45 1364.31 251.13 0.16

9.7428 7Q10 14.8 166.2 169.03 169.03 0.000008 0.16 95.43 67.54 0.02
9.7428 Summer Ave 59.7 166.2 169.85 169.85 0.000035 0.37 159.31 87.27 0.05
9.7428 10-yr 1486 166.2 174.5 174.55 0.000233 1.85 847.45 196.53 0.15
9.7428 100-yr 3250 166.2 177.18 177.27 0.000269 2.49 1440.53 252.11 0.17

9.5496 7Q10 14.8 166.89 169.02 169.02 0.000009 0.16 93.93 69.18 0.02
9.5496 Summer Ave 59.7 166.89 169.81 169.82 0.000036 0.39 154.49 82.67 0.05
9.5496 10-yr 1580 166.89 174.18 174.25 0.000378 2.07 764.06 191.64 0.18
9.5496 100-yr 3250 166.89 176.89 176.97 0.000318 2.34 1413.73 331.34 0.18

9.311 7Q10 14.8 168.47 168.86 168.86 168.96 0.030396 2.51 5.9 29.89 1
9.311 Summer Ave 59.7 168.47 169.66 169.68 0.001371 1.11 53.69 90.17 0.25
9.311 10-yr 1580 168.47 173.75 173.79 0.00034 1.5 1051.6 395.04 0.16
9.311 100-yr 3250 168.47 176.69 176.72 0.000119 1.35 2407.22 499.9 0.11

9.292 7Q10 14.8 165.29 168.83 167.01 168.83 0.000003 0.1 143.24 132.04 0.01
9.292 Summer Ave 59.7 165.29 169.67 167.01 169.67 0.000013 0.27 217.13 155.3 0.03
9.292 10-yr 1580 165.29 173.6 169.37 173.72 0.000365 2.79 566.83 335.26 0.19
9.292 100-yr 3250 165.29 176.39 170.69 176.64 0.000461 3.99 814.18 356.29 0.23

9.2896 Bridge

9.2871 7Q10 14.8 165.29 168.83 167.01 168.83 0.000003 0.1 143.23 132.03 0.01
9.2871 Summer Ave 59.7 165.29 169.67 167.01 169.67 0.000013 0.27 217.12 155.3 0.03
9.2871 10-yr 1580 165.29 173.6 169.37 173.72 0.000366 2.79 566.31 335.21 0.19
9.2871 100-yr 3250 165.29 176.37 170.69 176.62 0.000464 4 812.91 356.18 0.23

9.2682 7Q10 14.8 166.5 168.83 168.83 0.000039 0.28 52.25 46.57 0.05
9.2682 Summer Ave 59.7 166.5 169.66 169.66 0.000178 0.45 133.6 190.01 0.09
9.2682 10-yr 1580 166.5 173.63 173.65 0.000114 1.13 1401.36 357.15 0.1
9.2682 100-yr 3250 166.5 176.47 176.5 0.000077 1.31 2675.8 484.59 0.09
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Table F-6
HEC-RAS Output

Remove Ben Smith Dam (after 20 years)
River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)
9.0977 7Q10 14.8 167.95 168.72 168.73 0.001403 0.59 25.03 64.66 0.17
9.0977 Summer Ave 59.7 167.95 169.34 169.35 0.001019 0.71 84.3 130.65 0.16
9.0977 10-yr 1580 167.95 173.43 173.47 0.000452 1.55 1020.22 265.4 0.14
9.0977 100-yr 3250 167.95 176.32 176.37 0.00034 1.7 1908.03 347.04 0.13

9.0043 7Q10 14.8 167.34 168.36 168.36 0.000466 0.4 37.43 77.31 0.1
9.0043 Summer Ave 59.7 167.34 168.95 168.96 0.000644 0.58 103.25 153.67 0.12
9.0043 10-yr 1580 167.34 173.16 173.21 0.000573 1.8 879.71 218.63 0.16
9.0043 100-yr 3250 167.34 176.12 176.18 0.000429 2 1621.31 274.93 0.15

8.9108 7Q10 14.8 167.09 167.58 167.64 0.029634 1.99 7.43 30.59 0.71
8.9108 Summer Ave 59.7 167.09 168.26 168.29 0.004324 1.31 45.6 83.13 0.31
8.9108 10-yr 1580 167.09 172.76 172.85 0.000982 2.36 668.58 164.57 0.21
8.9108 100-yr 3250 167.09 175.8 175.91 0.000714 2.66 1223.2 198.49 0.19

8.8174 7Q10 15 165.77 167.5 167.5 0.000068 0.22 67.63 78.35 0.04
8.8174 Summer Ave 60.4 165.77 167.74 167.75 0.000489 0.69 87.24 80.54 0.12
8.8174 10-yr 1580 165.77 172.07 172.24 0.001566 3.27 483.76 102.72 0.27
8.8174 100-yr 3290 165.77 175.17 175.41 0.001393 3.98 826.4 118.59 0.27

8.808 7Q10 15 167.33 167.47 167.4 167.48 0.014534 0.95 15.76 114.89 0.45
8.808 Summer Ave 60.4 167.33 167.6 167.53 167.66 0.024737 1.95 31.02 114.97 0.66
8.808 10-yr 1580 167.33 172.01 172.15 0.001332 2.9 544.83 117.79 0.24
8.808 100-yr 3290 167.33 175.13 175.33 0.001101 3.6 914.44 119.78 0.23

8.7469 7Q10 15 164.4 165.33 165.35 0.003791 1.09 13.71 29.6 0.28
8.7469 Summer Ave 60.4 164.4 166.2 166.22 0.001768 1.16 51.88 57.58 0.22
8.7469 10-yr 1580 164.4 171.55 171.72 0.001272 3.33 510.18 106.82 0.24
8.7469 100-yr 3290 164.4 174.65 174.92 0.001275 4.33 890.51 138.28 0.26

8.728 7Q10 15 162.89 165.33 163.02 165.33 0.000004 0.11 136.62 200 0.01
8.728 Summer Ave 60.4 162.89 166.2 163.22 166.21 0.000024 0.33 185.25 200 0.03
8.728 10-yr 1580 162.89 171.45 165.81 171.62 0.000704 3.3 478.65 200 0.2
8.728 100-yr 3290 162.89 174.35 167.65 174.76 0.001155 5.13 640.79 200 0.27

8.7232 Bridge

8.7185 7Q10 15 162.89 165.33 163.02 165.33 0.000004 0.11 136.6 200 0.01
8.7185 Summer Ave 60.4 162.89 166.2 163.22 166.2 0.000024 0.33 185.13 200 0.03
8.7185 10-yr 1580 162.89 171.33 165.81 171.5 0.000739 3.35 471.75 200 0.2
8.7185 100-yr 3290 162.89 174 167.65 174.43 0.001282 5.3 620.97 200 0.28

8.6995 7Q10 15 164 165.33 165.33 0.000501 0.55 28.58 45.7 0.11
8.6995 Summer Ave 60.4 164 166.18 166.19 0.000599 0.89 83.28 82.8 0.13
8.6995 10-yr 1580 164 171.28 171.38 0.001009 3.24 838.21 199.12 0.23
8.6995 100-yr 3290 164 174.02 174.18 0.001055 4.2 1457.52 252.21 0.24

8.5423 7Q10 15.1 163.06 163.72 163.72 163.88 0.078248 3.28 4.6 14.02 1.01
8.5423 Summer Ave 61 163.06 164.2 164.2 164.5 0.065323 4.35 14.02 24.49 1.01
8.5423 10-yr 1600 163.06 167.31 167.31 168.74 0.039004 9.6 166.71 58.34 1
8.5423 100-yr 3320 163.06 169.1 169.1 171.41 0.035422 12.19 272.49 61.37 1.01

8.5234 7Q10 15.1 161.06 161.57 161.18 161.57 0.000801 0.44 34.49 69.7 0.11
8.5234 Summer Ave 61 161.06 162.15 161.35 162.16 0.000997 0.8 76.11 73.03 0.14
8.5234 10-yr 1600 161.06 166.41 163.56 166.68 0.003023 4.13 387.47 169.91 0.32
8.5234 100-yr 3320 161.06 168.98 165.11 169.5 0.0035 5.78 574.6 212.56 0.36

8.5201 Bridge

8.5168 7Q10 15.1 161.06 161.46 161.18 161.46 0.001818 0.56 26.87 69.07 0.16
8.5168 Summer Ave 61 161.06 162 161.35 162.01 0.001634 0.93 65.33 72.2 0.17
8.5168 10-yr 1600 161.06 166.41 163.56 166.68 0.003023 4.13 387.46 169.91 0.32
8.5168 100-yr 3320 161.06 168.98 165.11 169.5 0.0035 5.78 574.58 212.56 0.36

8.4978 7Q10 15.1 160.32 160.99 160.82 161.03 0.019084 1.64 9.19 27.61 0.5
8.4978 Summer Ave 61 160.32 161.66 161.2 161.7 0.007613 1.65 36.98 55.36 0.36
8.4978 10-yr 1600 160.32 166.07 166.33 0.003968 4.17 424.97 158.37 0.35
8.4978 100-yr 3320 160.32 168.77 169.08 0.0028 4.81 933.39 210.04 0.32

8.3141 7Q10 15.1 155.19 156.53 156.54 0.002027 0.85 17.72 26.38 0.18
8.3141 Summer Ave 61 155.19 157.3 157.33 0.002968 1.39 43.76 41.46 0.24
8.3141 10-yr 1600 155.19 162.92 163.16 0.002739 3.98 402.3 68.45 0.29
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Table F-6
HEC-RAS Output

Remove Ben Smith Dam (after 20 years)
River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)
8.3141 100-yr 3320 155.19 165.67 166.12 0.00331 5.47 686.38 140.99 0.33

8.1683 7Q10 15.1 153.3 154.24 153.85 154.25 0.004815 1.03 14.6 31.19 0.27
8.1683 Summer Ave 61 153.3 154.97 154.26 155 0.003099 1.42 43.05 40.76 0.24
8.1683 10-yr 1600 153.3 160.75 161.01 0.002852 4.48 574.22 183.42 0.31
8.1683 100-yr 3320 153.3 163.71 163.98 0.002256 5.09 1226.07 246.5 0.29

8.0044 7Q10 15.1 150.42 151.65 151.66 0.002039 0.81 18.74 30.52 0.18
8.0044 Summer Ave 61 150.42 152.32 152.35 0.003028 1.37 44.52 43.95 0.24
8.0044 10-yr 1600 150.42 157.47 157.84 0.004811 4.9 326.64 64.96 0.38
8.0044 100-yr 3320 150.42 162.12 162.32 0.001602 3.61 1036.41 176.96 0.24

7.9855 7Q10 15.1 150.4 151.12 150.95 151.17 0.019789 1.76 8.56 23.69 0.52
7.9855 Summer Ave 61 150.4 151.75 151.37 151.81 0.01151 2.04 29.87 44.26 0.44
7.9855 10-yr 1600 150.4 157.12 154.04 157.39 0.003361 4.22 379.17 70.37 0.31
7.9855 100-yr 3320 150.4 161.73 155.69 162.09 0.001987 4.83 687.93 171.19 0.27

7.983 Bridge

7.9805 7Q10 15.1 150.4 151.12 150.95 151.17 0.019807 1.77 8.55 23.68 0.52
7.9805 Summer Ave 61 150.4 151.75 151.37 151.81 0.011513 2.04 29.87 44.26 0.44
7.9805 10-yr 1600 150.4 157.12 154.04 157.39 0.003361 4.22 379.17 70.37 0.31
7.9805 100-yr 3320 150.4 161.73 155.69 162.09 0.001987 4.83 687.93 171.19 0.27

7.9464 7Q10 15.1 148.99 150.06 150.08 0.002855 0.87 17.3 32.24 0.21
7.9464 Summer Ave 61 148.99 150.75 150.77 0.003386 1.32 46.25 52.7 0.25
7.9464 10-yr 1600 148.99 156.67 156.88 0.002173 3.67 436.46 66.95 0.25
7.9464 100-yr 3320 148.99 161.53 161.74 0.001172 3.89 1047.69 192.11 0.2

7.9275 7Q10 15.1 148.91 149.77 149.37 149.78 0.003 0.91 16.67 30.97 0.22
7.9275 Summer Ave 61 148.91 149.94 149.71 150.06 0.020841 2.76 22.11 33.27 0.59
7.9275 10-yr 1600 148.91 155.84 153.11 156.44 0.005299 6.2 258.1 51.52 0.43
7.9275 100-yr 3320 148.91 160.79 155.39 161.44 0.002864 6.68 581.16 120.28 0.35

7.9248 Bridge

7.9222 7Q10 15.1 148.91 149.37 149.37 149.49 0.088749 2.76 5.48 23.97 1.02
7.9222 Summer Ave 61 148.91 149.94 149.71 150.06 0.020858 2.76 22.11 33.27 0.59
7.9222 10-yr 1600 148.91 155.84 153.11 156.44 0.0053 6.2 258.09 51.52 0.43
7.9222 100-yr 3320 148.91 160.38 155.39 161.05 0.003163 6.85 545.36 55.96 0.37

7.9032 7Q10 15.1 148.15 149 149.02 0.001013 0.89 17.03 31.9 0.21
7.9032 Summer Ave 61 148.15 149.65 149.69 0.001288 1.5 40.75 41.56 0.27
7.9032 10-yr 1600 148.15 155.76 156.09 0.001188 4.63 345.65 52.73 0.32
7.9032 100-yr 3320 148.15 160.31 160.79 0.001011 5.56 630.82 132.28 0.3

7.8843 7Q10 15.1 147.61 148.9 148.22 148.92 0.000885 1.03 14.64 19.54 0.21
7.8843 Summer Ave 61 147.61 149.39 148.81 149.48 0.00324 2.39 25.57 25.68 0.42
7.8843 10-yr 1600 147.61 155.38 152.7 155.89 0.001979 5.71 280.11 56.94 0.43
7.8843 100-yr 3320 147.61 160.13 154.96 160.67 0.000977 5.97 672.26 144.3 0.34

7.8788 Bridge

7.8733 7Q10 15.1 147.61 148.22 148.22 148.42 0.024427 3.53 4.28 10.88 0.99
7.8733 Summer Ave 61 147.61 149.15 148.81 149.29 0.006439 3.08 19.78 22.64 0.58
7.8733 10-yr 1600 147.61 155.18 152.7 155.73 0.002201 5.92 270.08 56.27 0.45
7.8733 100-yr 3320 147.61 159 154.96 159.75 0.001565 6.96 477.32 70.49 0.42

7.8496 7Q10 15.1 146.17 148.12 148.12 0.000463 0.45 33.65 34.18 0.08
7.8496 Summer Ave 61 146.17 148.94 148.95 0.001097 0.95 64.43 39.49 0.13
7.8496 10-yr 1600 146.17 154.92 155.21 0.004843 4.36 368.19 60.77 0.31
7.8496 100-yr 3320 146.17 158.87 159.29 0.003765 5.3 726.8 145.77 0.29

7.8212 7Q10 15.1 147 147.88 147.91 0.015579 1.53 9.88 22.51 0.41
7.8212 Summer Ave 61 147 148.44 148.52 0.018085 2.29 26.63 36.95 0.48
7.8212 10-yr 1600 147 154.21 154.5 0.004623 4.34 368.51 63.06 0.32
7.8212 100-yr 3320 147 158.37 158.75 0.003379 5.01 777.91 163.61 0.28

7.7928 7Q10 15.1 145.41 146.31 145.96 146.33 0.007614 1.12 13.45 29.05 0.29
7.7928 Summer Ave 61 145.41 146.99 146.36 147.04 0.006097 1.8 33.94 38.57 0.3
7.7928 10-yr 1600 145.41 151.64 150.31 152.96 0.018281 9.23 173.34 98.58 0.68
7.7928 100-yr 3320 145.41 154.63 153.12 157.1 0.019642 12.63 262.88 120.81 0.75
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Table F-6
HEC-RAS Output

Remove Ben Smith Dam (after 20 years)
River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)

7.7892 Bridge

7.7855 7Q10 15.1 145.41 146.31 145.96 146.33 0.007615 1.12 13.45 29.05 0.29
7.7855 Summer Ave 61 145.41 146.99 146.36 147.04 0.006098 1.8 33.94 38.57 0.3
7.7855 10-yr 1600 145.41 151.64 150.31 152.96 0.018304 9.23 173.27 98.55 0.68
7.7855 100-yr 3320 145.41 154.62 153.12 157.1 0.01968 12.64 262.73 120.8 0.75

7.7666 7Q10 15.1 144.72 145.7 145.27 145.72 0.004972 0.93 16.2 32.93 0.23
7.7666 Summer Ave 61 144.72 146.71 145.68 146.72 0.001809 0.99 61.71 53.39 0.16
7.7666 10-yr 1600 144.72 151.44 151.67 0.004016 4.05 455.34 112.33 0.31
7.7666 100-yr 3320 144.72 155.16 155.43 0.002636 4.48 903.68 124.26 0.26

7.6454 7Q10 15.1 142.27 143.1 142.72 143.11 0.003379 0.8 18.88 45.57 0.22
7.6454 Summer Ave 61 142.27 143.06 143.06 143.26 0.071626 3.56 17.12 43.39 1
7.6454 10-yr 1600 142.27 149.32 149.57 0.002742 4 400.4 68.24 0.29
7.6454 100-yr 3320 142.27 153.9 154.15 0.001559 4.14 1045.6 198.87 0.24

7.5753 7Q10 15.1 140.7 140.99 141.03 0.011118 1.71 8.83 37.1 0.62
7.5753 Summer Ave 61 140.7 141.87 141.9 0.001097 1.46 41.67 37.58 0.24
7.5753 10-yr 1600 140.7 148.75 148.95 0.001096 3.57 447.67 98.35 0.3
7.5753 100-yr 3320 140.7 153.65 153.85 0.000457 3.56 933.41 99.81 0.2

7.5374 7Q10 15.1 139.43 140.86 139.84 140.86 0.000248 0.65 23.08 23.54 0.12
7.5374 Summer Ave 61 139.43 141.72 140.37 141.75 0.000525 1.31 46.71 29.43 0.18
7.5374 10-yr 1600 139.43 148.2 144.6 148.62 0.001533 5.22 306.37 50.8 0.37
7.5374 100-yr 3320 139.43 153.16 147.08 153.64 0.000894 5.57 717.1 196.78 0.31

7.5319 Bridge

7.5264 7Q10 15.1 139.43 139.84 139.84 140.02 0.025786 3.34 4.52 13.07 1
7.5264 Summer Ave 61 139.43 140.37 140.37 140.72 0.020746 4.76 12.82 18.5 1.01
7.5264 10-yr 1600 139.43 145.25 146.61 0.007879 9.36 170.88 41.06 0.81
7.5264 100-yr 3320 139.43 147.34 147.08 149.79 0.01 12.58 263.81 47.95 0.95

7.5075 7Q10 15.1 137 139.37 139.38 0.000122 0.52 29.16 24.6 0.08
7.5075 Summer Ave 61 137 140.33 140.35 0.000299 1.09 56.01 30.11 0.14
7.5075 10-yr 1600 137 145.12 145.81 0.003075 6.7 238.75 46.21 0.52
7.5075 100-yr 3320 137 147.13 148.62 0.00502 9.8 338.75 53 0.68

7.4791 7Q10 15.1 137.6 139.35 139.35 0.000224 0.58 26.12 29.92 0.11
7.4791 Summer Ave 61 137.6 140.28 140.29 0.000373 0.99 61.51 45.92 0.15
7.4791 10-yr 1600 137.6 145.23 145.45 0.000873 3.77 469.17 119.27 0.29
7.4791 100-yr 3320 137.6 147.6 148.01 0.001027 5.23 795.15 155.93 0.33

7.2745 7Q10 15.1 137.75 138.87 138.37 138.88 0.00117 0.98 15.34 27.41 0.23
7.2745 Summer Ave 61 137.75 139.49 138.84 139.53 0.001822 1.65 37.03 42.57 0.31
7.2745 10-yr 1600 137.75 141.72 141.72 142.95 0.013488 8.88 180.2 73.72 1
7.2745 100-yr 3320 137.75 143.25 143.25 145.22 0.01157 11.26 299.48 83.77 1

7.0965 7Q10 15.1 135.38 135.9 135.87 136 0.020926 2.51 6.03 23.1 0.86
7.0965 Summer Ave 61 135.38 136.47 136.55 0.006853 2.34 26.1 48.06 0.56
7.0965 10-yr 1600 135.38 140.95 141.04 0.000591 2.37 676.48 194.05 0.22
7.0965 100-yr 3320 135.38 143.37 143.49 0.000443 2.87 1187.32 240.89 0.21

6.8465 7Q10 15.1 133.17 135.94 135.94 0.000006 0.13 117.34 84.8 0.02
6.8465 Summer Ave 61 133.17 136.29 136.3 0.000051 0.41 149.57 95.74 0.06
6.8465 10-yr 1600 133.17 140.41 140.47 0.000317 1.96 814.56 192.23 0.17
6.8465 100-yr 3320 133.17 142.91 143.01 0.0003 2.56 1298.27 195.76 0.17

6.7272 7Q10 15.1 132.81 135.94 135.94 0.000003 0.09 164.19 105.07 0.01
6.7272 Summer Ave 61 132.81 136.27 136.28 0.000024 0.3 201.7 116.46 0.04
6.7272 10-yr 1600 132.81 140.3 140.33 0.000158 1.43 1213.08 353.85 0.12
6.7272 100-yr 3320 132.81 142.82 142.87 0.000142 1.83 2260.48 481.38 0.12

6.6421 7Q10 15.1 133.56 135.93 135.93 0.000006 0.12 126.1 97.53 0.02
6.6421 Summer Ave 61 133.56 136.26 136.26 0.000052 0.38 159.66 109.63 0.06
6.6421 10-yr 1600 133.56 140.19 140.23 0.000282 1.68 953.45 252.8 0.15
6.6421 100-yr 3320 133.56 142.72 142.79 0.00022 2.05 1724.04 413.98 0.15

6.5569 7Q10 15.1 132.2 135.93 135.93 0 0.04 336.94 152 0.01
6.5569 Summer Ave 61 132.2 136.25 136.25 0.000005 0.16 386.83 159.45 0.02
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Table F-6
HEC-RAS Output

Remove Ben Smith Dam (after 20 years)
River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)
6.5569 10-yr 1600 132.2 140.12 140.15 0.000126 1.26 1268.39 260.16 0.1
6.5569 100-yr 3320 132.2 142.66 142.7 0.000138 1.7 2023.49 403.33 0.11

6.4718 7Q10 15.1 135.5 135.91 135.93 0.003407 1.06 14.27 43.48 0.33
6.4718 Summer Ave 61 135.5 136.15 136.24 0.010288 2.39 25.53 52.5 0.6
6.4718 10-yr 1600 135.5 139.8 139.98 0.002397 3.37 474.59 195.05 0.38
6.4718 100-yr 3320 135.5 142.43 142.56 0.000915 2.94 1189.63 399.38 0.26

6.3866 7Q10 15.1 129.87 135.93 135.93 0 0.02 938.68 232.66 0
6.3866 Summer Ave 61 129.87 136.21 136.21 0 0.06 1004.95 234.94 0.01
6.3866 10-yr 1600 129.87 139.88 139.88 0.000031 0.77 2502.22 539.76 0.05
6.3866 100-yr 3320 129.87 142.46 142.48 0.000043 1.08 4039.31 634.76 0.06

6.3638 7Q10 15.1 135.74 135.89 135.85 135.92 0.014385 1.27 11.9 78 0.57
6.3638 Summer Ave 61 135.74 136.13 136.01 136.19 0.010804 2.03 30.04 78 0.58
6.3638 10-yr 1600 135.74 139.14 138.09 139.7 0.005778 6.04 265.05 78 0.58
6.3638 100-yr 3320 135.74 141.27 139.58 142.19 0.005248 7.7 431.11 78 0.58

6.3637 Inl Struct

6.2507 7Q10 15.1 124.1 125.07 125.08 0.000469 0.6 25.15 38.83 0.13
6.2507 Summer Ave 61 124.1 125.91 125.92 0.000588 0.93 65.5 61.64 0.16
6.2507 10-yr 1600 124.1 130.75 130.99 0.00162 3.92 408.18 91.66 0.33
6.2507 100-yr 3320 124.1 133.29 133.68 0.001673 5.03 659.75 103.48 0.35

6.1271 7Q10 15.1 123.36 124.53 124.55 0.001697 1.07 14.16 24.22 0.25
6.1271 Summer Ave 61.1 123.36 125.02 125.09 0.00433 2.15 28.43 34.33 0.42
6.1271 10-yr 1598 123.36 130.44 130.47 0.000342 1.84 1759.8 828.36 0.15
6.1271 100-yr 3323 123.36 133.28 133.3 0.000121 1.53 4734.86 1099.35 0.1

5.985 7Q10 15.1 122.57 123.28 122.92 123.29 0.001629 0.87 17.37 39.32 0.23
5.985 Summer Ave 61.1 122.57 124.28 123.26 124.29 0.000458 0.79 77.48 78.25 0.14
5.985 10-yr 1598 122.57 130.14 125.63 130.2 0.000349 2.11 757.37 412.59 0.16
5.985 100-yr 3323 122.57 133.02 126.99 133.14 0.000363 2.86 1160.88 423.07 0.18

5.9652 7Q10 15.1 122.02 123.22 122.49 123.23 0.000323 0.75 20.17 25.98 0.15
5.9652 Summer Ave 61.1 122.02 124.22 122.96 124.24 0.000383 1.17 52.19 38.97 0.18
5.9652 10-yr 1598 122.02 129.93 126.34 130.14 0.000593 3.74 426.98 77.2 0.28
5.9652 100-yr 3323 122.02 132.63 128.05 133.06 0.000701 5.28 629.88 106.68 0.32

5.9623 Bridge

5.9595 7Q10 15.1 122.02 123.21 122.49 123.22 0.000335 0.76 19.91 25.85 0.15
5.9595 Summer Ave 61.1 122.02 124.21 122.96 124.23 0.000391 1.18 51.71 38.73 0.18
5.9595 10-yr 1598 122.02 129.91 126.34 130.12 0.0006 3.76 425.5 77.04 0.28
5.9595 100-yr 3323 122.02 132.61 128.05 133.04 0.000708 5.29 628.07 105.88 0.32

5.9491 7Q10 15.1 122.02 123.18 123.19 0.000648 0.78 19.34 25.62 0.16
5.9491 Summer Ave 61.1 122.02 124.18 124.2 0.000725 1.21 50.64 37.9 0.18
5.9491 10-yr 1598 122.02 129.84 130.08 0.001081 3.88 419.08 76.08 0.28
5.9491 100-yr 3323 122.02 132.52 132.98 0.00131 5.47 651.73 102.82 0.33

5.807 7Q10 15.1 121.02 122.38 122.4 0.00203 1.28 11.78 17.37 0.27
5.807 Summer Ave 61.1 121.02 123.04 123.13 0.003977 2.34 26.12 25.86 0.41
5.807 10-yr 1598 121.02 128.75 129.02 0.001889 4.18 406.32 165.75 0.36
5.807 100-yr 3323 121.02 132.08 132.24 0.000683 3.7 1608.57 500.58 0.24

5.6896 7Q10 15.1 120 120.87 120.89 0.003031 1.14 13.26 31.53 0.31
5.6896 Summer Ave 61.1 120 121.64 121.66 0.001523 1.25 48.81 60.1 0.24
5.6896 10-yr 1598 120 128.53 128.59 0.000286 2.03 785.63 124.34 0.14
5.6896 100-yr 3323 120 131.88 131.95 0.000325 2.26 1908.42 523.32 0.15

5.3581 7Q10 15.1 119.46 120.29 120.29 0.000123 0.29 52.66 90.93 0.07
5.3581 Summer Ave 61.1 119.46 120.84 120.84 0.000223 0.58 104.64 96.58 0.1
5.3581 10-yr 1598 119.46 128.22 128.26 0.000133 1.53 1168.59 439.06 0.1
5.3581 100-yr 3323 119.46 131.6 131.65 0.000106 1.79 2807.07 500.04 0.1

5.1498 7Q10 15.1 118.3 120.27 120.27 0.000005 0.11 133.8 87.67 0.02
5.1498 Summer Ave 61.1 118.3 120.76 120.76 0.000036 0.34 177.63 91.89 0.04
5.1498 10-yr 1598 118.3 128.11 128.14 0.00009 1.48 1440.74 311.84 0.09
5.1498 100-yr 3323 118.3 131.48 131.53 0.000102 1.96 2549.02 346.82 0.1
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Table F-6
HEC-RAS Output

Remove Ben Smith Dam (after 20 years)
River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)
4.9951 7Q10 15.1 118.44 120.26 120.26 0.00001 0.15 103.56 75.47 0.02
4.9951 Summer Ave 61.1 118.44 120.72 120.72 0.000076 0.43 141.1 91.27 0.06
4.9951 10-yr 1598 118.44 128.04 128.06 0.000091 1.36 1335.2 265.5 0.09
4.9951 100-yr 3323 118.44 131.4 131.45 0.000098 1.8 2471.07 373.09 0.1

4.8405 7Q10 15.1 118.24 120.26 120.26 0.000006 0.12 125.76 79.79 0.02
4.8405 Summer Ave 61.1 118.24 120.67 120.67 0.000046 0.38 159.46 84.24 0.05
4.8405 10-yr 1598 118.24 127.97 127.99 0.000075 1.19 1488.1 304.66 0.08
4.8405 100-yr 3323 118.24 131.34 131.37 0.000079 1.57 2686.62 418.37 0.09

4.6858 7Q10 15.1 117.96 120.25 120.25 0.000003 0.1 157.74 86.85 0.01
4.6858 Summer Ave 61.1 117.96 120.64 120.64 0.000027 0.32 191.89 89.75 0.04
4.6858 10-yr 1598 117.96 127.92 127.94 0.000064 1.05 1733.18 425.15 0.07
4.6858 100-yr 3323 117.96 131.29 131.32 0.00006 1.33 3171.49 427.96 0.07

4.5627 7Q10 15.1 118.83 120.25 120.25 0.000018 0.16 103.26 117.06 0.03
4.5627 Summer Ave 61.1 118.83 120.61 120.61 0.000111 0.46 148.76 137.85 0.07
4.5627 10-yr 1598 118.83 127.88 127.89 0.000049 0.88 2720.02 503.48 0.06
4.5627 100-yr 3323 118.83 131.26 131.27 0.000045 1.13 4480.5 539.06 0.06

4.557 7Q10 15.1 120 120.2 120.2 120.24 0.050541 1.77 8.53 97.91 1
4.557 Summer Ave 61.1 120 120.58 120.34 120.6 0.002546 1.04 58.79 173.64 0.29
4.557 10-yr 1598 120 127.87 121.72 127.89 0.000063 1.13 1416.24 569.55 0.07
4.557 100-yr 3323 120 131.23 122.53 131.27 0.000079 1.62 2054.24 613.96 0.09

4.5513 7Q10 18.1 118.9 119.76 119.57 119.82 0.005512 2.03 8.9 20.73 0.55
4.5513 Summer Ave 73.3 118.9 120.34 120.08 120.48 0.00503 3.01 24.35 29 0.58
4.5513 10-yr 1980 118.9 126 124.75 127.71 0.006089 10.51 188.4 29 0.73
4.5513 100-yr 3988 118.9 129.1 129.1 131.07 0.005585 12.17 549.55 161 0.69

4.5501 Inl Struct

4.5362 7Q10 18.1 117.7 118.26 118.19 118.33 0.01031 2.14 8.46 30.45 0.72
4.5362 Summer Ave 73.3 117.7 118.59 118.55 118.77 0.013981 3.4 21.54 48.6 0.9
4.5362 10-yr 1980 117.7 123.74 123.9 0.000502 3.2 647.47 143.74 0.25
4.5362 100-yr 3988 117.7 127.18 127.39 0.000336 3.73 1171.59 160.9 0.23

4.5097 7Q10 18.1 116.92 117.67 117.69 0.002389 1.14 15.91 49.22 0.35
4.5097 Summer Ave 73.3 116.92 118.25 118.29 0.001333 1.61 45.53 53.86 0.31
4.5097 10-yr 1980 116.92 123.29 123.75 0.001423 5.49 360.82 64.74 0.41
4.5097 100-yr 3988 116.92 126.49 127.25 0.001281 7.01 603.19 109.93 0.42

4.4888 7Q10 18.1 116.22 117.61 117.62 0.000306 0.68 26.68 38.41 0.14
4.4888 Summer Ave 73.3 116.22 118.13 118.17 0.000911 1.45 50.6 52.9 0.26
4.4888 10-yr 1980 116.22 123.12 123.6 0.001263 5.74 422.61 93.13 0.42
4.4888 100-yr 3988 116.22 126.4 127.11 0.001081 7.13 732.91 96.4 0.41

4.4746 7Q10 18.1 116.92 117.57 117.28 117.58 0.000856 0.75 24.16 64.7 0.22
4.4746 Summer Ave 73.3 116.92 118.07 117.54 118.1 0.000843 1.3 56.52 64.7 0.24
4.4746 10-yr 1980 116.92 123.07 120.27 123.49 0.001239 5.2 388.63 76.9 0.38
4.4746 100-yr 3988 116.92 126.35 122.12 127.01 0.001102 6.59 653.18 102.33 0.38

4.472 Bridge

4.4693 7Q10 18.1 116.92 117.54 117.28 117.55 0.001121 0.81 22.27 64.7 0.24
4.4693 Summer Ave 73.3 116.92 118.05 117.54 118.07 0.000935 1.34 54.77 64.7 0.26
4.4693 10-yr 1980 116.92 123.03 120.27 123.46 0.001269 5.24 385.41 76.57 0.38
4.4693 100-yr 3988 116.92 126.32 122.12 126.98 0.001118 6.62 650.07 102.04 0.39

4.4153 7Q10 18.1 115.72 116.42 116.42 116.59 0.032791 3.32 5.46 21.6 0.99
4.4153 Summer Ave 73.3 115.72 116.93 116.93 117.23 0.028086 4.44 16.51 37.56 1.01
4.4153 10-yr 1980 115.72 122.77 120.63 122.96 0.001383 4.13 940.8 383.25 0.32
4.4153 100-yr 3988 115.72 126.41 122.16 126.5 0.000467 3.4 2636.38 570.23 0.2

4.1085 7Q10 18.1 112.09 113.75 113.76 0.000392 0.51 35.28 60.36 0.12
4.1085 Summer Ave 73.3 112.09 114.74 114.75 0.000245 0.74 99.14 68.78 0.11
4.1085 10-yr 1980 112.09 122.31 122.35 0.000164 1.88 1967.43 503.97 0.11
4.1085 100-yr 3988 112.09 126.15 126.18 0.000106 1.94 3990.8 539.57 0.1

3.814 7Q10 18.1 111.96 113.19 113.19 0.00034 0.59 30.55 37.79 0.12
3.814 Summer Ave 73.3 111.96 114.29 114.3 0.000341 0.88 83.69 57.57 0.13
3.814 10-yr 1980 111.96 122 122.05 0.000223 2.18 1649.67 443.73 0.13
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Table F-6
HEC-RAS Output

Remove Ben Smith Dam (after 20 years)
River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)
3.814 100-yr 3988 111.96 125.95 126 0.000135 2.2 3427.7 454.54 0.11

3.492 7Q10 18.1 111.22 112.98 111.58 112.98 0.000064 0.36 50.36 37.54 0.05
3.492 Summer Ave 73.3 111.22 113.82 111.96 113.83 0.000232 0.86 84.82 44.28 0.11
3.492 10-yr 1980 111.22 121.47 115.91 121.58 0.000361 2.77 1018.34 458.69 0.17
3.492 100-yr 3988 111.22 125.56 117.99 125.68 0.000272 3.17 1900.97 505.59 0.16

3.4722 7Q10 18.1 112.12 112.94 112.57 112.96 0.001072 1.1 16.44 29.23 0.26
3.4722 Summer Ave 73.3 112.12 113.73 112.96 113.78 0.00099 1.71 42.88 36.94 0.28
3.4722 10-yr 1980 112.12 121 116.9 121.42 0.000805 5.21 379.77 63.45 0.34
3.4722 100-yr 3988 112.12 124.87 119.27 125.48 0.000713 6.49 883.29 231.9 0.34

3.4701 Bridge

3.468 7Q10 18.1 112.12 112.92 112.57 112.94 0.001189 1.14 15.9 29.03 0.27
3.468 Summer Ave 73.3 112.12 113.69 112.96 113.74 0.001111 1.77 41.33 36.74 0.29
3.468 10-yr 1980 112.12 120.71 116.9 121.17 0.000921 5.43 364.75 62.33 0.36
3.468 100-yr 3988 112.12 124.29 119.27 125.01 0.000879 6.96 758.58 200.56 0.37

3.4188 7Q10 18.1 111.5 112.54 112.55 0.00191 1.03 17.51 34.17 0.25
3.4188 Summer Ave 73.3 111.5 113.4 113.42 0.001214 1.24 59.26 62.86 0.22
3.4188 10-yr 1980 111.5 120.86 120.88 0.000118 1.17 1779.95 410.44 0.09
3.4188 100-yr 3988 111.5 124.6 124.62 0.000069 1.3 3442.34 475.43 0.08

3.2795 7Q10 18.1 110.67 112.02 111.24 112.03 0.000374 0.55 32.85 48.59 0.12
3.2795 Summer Ave 73.3 110.67 112.95 111.68 112.96 0.000378 0.79 93.37 81.93 0.13
3.2795 10-yr 1980 110.67 120.79 114.43 120.81 0.000082 1.12 1772.85 431.41 0.08
3.2795 100-yr 3988 110.67 124.54 115.65 124.57 0.000067 1.39 2860.74 460.67 0.08

3.2303 7Q10 18.1 110.04 112.01 110.64 112.01 0.000031 0.27 67.83 71.21 0.05
3.2303 Summer Ave 73.3 110.04 112.92 111.07 112.93 0.000053 0.51 142.49 83.75 0.07
3.2303 10-yr 1980 110.04 120.68 113.8 120.77 0.000128 2.5 803.94 86.88 0.14
3.2303 100-yr 3988 110.04 124.32 115.36 124.53 0.000175 3.64 1123.23 88.35 0.18

3.2284 Bridge

3.2265 7Q10 18.1 110.04 112 112.01 0.000031 0.27 67.79 71.19 0.05
3.2265 Summer Ave 73.3 110.04 112.92 112.93 0.000053 0.52 142.4 83.75 0.07
3.2265 10-yr 1980 110.04 120.67 120.77 0.000128 2.5 803.71 86.88 0.14
3.2265 100-yr 3988 110.04 124.32 124.52 0.000175 3.64 1122.91 88.35 0.18

3.1848 7Q10 18.1 109.73 112 110.41 112 0.000056 0.3 60.63 53.54 0.05
3.1848 Summer Ave 73.3 109.73 112.9 110.92 112.91 0.000152 0.62 118.92 74.98 0.09
3.1848 10-yr 1980 109.73 120.68 114.18 120.71 0.000125 1.52 1306.16 323.57 0.1
3.1848 100-yr 3988 109.73 124.36 115.62 124.42 0.000125 2.01 1986.82 338.79 0.11

3.1176 7Q10 18.1 109.5 111.97 110.36 111.97 0.000117 0.46 39.56 32.09 0.07
3.1176 Summer Ave 73.3 109.5 112.81 111.01 112.82 0.000398 1.03 71.23 43.07 0.14
3.1176 10-yr 1980 109.5 120.52 115.15 120.63 0.000401 2.65 747.9 174.6 0.18
3.1176 100-yr 3988 109.5 124.15 116.98 124.33 0.000391 3.48 1146.35 279.77 0.19

3.0987 7Q10 18.1 109.6 111.96 110.2 111.96 0.00002 0.27 66.28 47.48 0.04
3.0987 Summer Ave 73.3 109.6 112.8 110.65 112.81 0.000074 0.66 110.72 57.68 0.08
3.0987 10-yr 1980 109.6 120.38 114.2 120.59 0.000271 3.65 542.99 99.65 0.21
3.0987 100-yr 3988 109.6 123.92 116.2 124.28 0.00033 4.97 1045.8 113.25 0.24

3.0962 Bridge

3.0938 7Q10 18.1 109.6 111.96 110.2 111.96 0.00002 0.27 66.26 47.48 0.04
3.0938 Summer Ave 73.3 109.6 112.8 110.65 112.81 0.000075 0.66 110.61 57.67 0.08
3.0938 10-yr 1980 109.6 120.31 114.2 120.52 0.000278 3.67 538.97 99.45 0.21
3.0938 100-yr 3988 109.6 123.41 116.2 123.8 0.000381 5.2 987.7 110.7 0.26

3.0294 7Q10 18.1 108.76 111.96 111.96 0.000008 0.17 103.67 49.15 0.02
3.0294 Summer Ave 73.3 108.76 112.78 112.78 0.000061 0.49 149.08 66.63 0.06
3.0294 10-yr 1980 108.76 120.4 120.4 0.000026 0.83 5146.51 853.75 0.05
3.0294 100-yr 3988 108.76 123.57 123.58 0.000029 1.05 7897.61 876.9 0.05

3.0085 7Q10 18.1 111.12 111.92 111.67 111.95 0.002499 1.42 12.72 29.12 0.38
3.0085 Summer Ave 73.3 111.12 112.73 112.07 112.76 0.001078 1.5 48.9 54.76 0.28
3.0085 10-yr 1980 111.12 120.09 115.2 120.36 0.000603 4.24 467.46 56.9 0.26
3.0085 100-yr 3988 111.12 122.88 117.21 123.51 0.001018 6.37 626.49 56.9 0.34
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Table F-6
HEC-RAS Output

Remove Ben Smith Dam (after 20 years)
River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)

3.0063 Bridge

3.004 7Q10 18.1 111.12 111.67 111.67 111.8 0.020342 2.97 6.09 22.31 1
3.004 Summer Ave 73.3 111.12 112.69 112.73 0.001201 1.55 47.23 54.47 0.29
3.004 10-yr 1980 111.12 120.07 120.35 0.000606 4.24 466.56 56.9 0.26
3.004 100-yr 3988 111.12 122.83 123.46 0.001033 6.4 623.36 56.9 0.34

2.9273 7Q10 18.1 108 111.22 111.22 0.000026 0.26 69.68 43.27 0.04
2.9273 Summer Ave 73.3 108 112.65 112.65 0.000061 0.51 145 62.42 0.06
2.9273 10-yr 1980 108 120.08 120.12 0.000163 1.76 1731.45 480.51 0.12
2.9273 100-yr 3988 108 122.99 123.04 0.000148 2.1 3160.56 500.48 0.12

2.8061 7Q10 18.1 107.53 111.21 111.21 0.000016 0.21 85.33 48.28 0.03
2.8061 Summer Ave 73.3 107.53 112.61 112.61 0.000048 0.41 178.29 87.46 0.05
2.8061 10-yr 1980 107.53 120.02 120.04 0.000082 1.34 2329.61 549.59 0.08
2.8061 100-yr 3988 107.53 122.94 122.97 0.000087 1.69 3988.58 579.43 0.09

2.6214 7Q10 18.9 109.62 111.19 111.19 0.000037 0.25 76.67 66.83 0.04
2.6214 Summer Ave 76.4 109.62 112.57 112.57 0.000047 0.42 183.31 87.67 0.05
2.6214 10-yr 1975 109.62 119.94 119.96 0.000083 1.5 2641.98 593.58 0.09
2.6214 100-yr 4160 109.62 122.83 122.87 0.000115 2.12 4958.81 1144.34 0.11

2.397 7Q10 18.9 109 111.12 109.71 111.12 0.000099 0.38 49.9 47.16 0.06
2.397 Summer Ave 76.4 109 112.48 110.24 112.49 0.000113 0.57 134.97 78.93 0.08
2.397 10-yr 1975 109 119.81 113.55 119.84 0.000135 1.24 1595.39 1091.45 0.1
2.397 100-yr 4160 109 122.69 115.13 122.73 0.000129 1.64 2528.95 1168.24 0.1

2.379 7Q10 18.9 106.22 111.12 106.87 111.12 0.000001 0.09 217.33 70.97 0.01
2.379 Summer Ave 76.4 106.22 112.48 107.34 112.48 0.000003 0.24 312.46 93.77 0.02
2.379 10-yr 1975 106.22 119.73 110.89 119.82 0.000091 2.42 817.52 118.58 0.12
2.379 100-yr 4160 106.22 122.42 112.8 122.69 0.000202 4.14 1005.37 127.8 0.19

2.378 7Q10 18.9 107.5 111.12 108.35 111.12 0.000004 0.16 120.21 60.69 0.02
2.378 Summer Ave 76.4 107.5 112.48 108.99 112.48 0.000013 0.36 210.49 71.7 0.04
2.378 10-yr 1975 107.5 119.71 112.4 119.81 0.00013 2.58 764.62 104.26 0.14
2.378 100-yr 4160 107.5 122.4 114.26 122.68 0.00026 4.29 971.04 117.32 0.21

2.3732 Bridge

2.3684 7Q10 18.9 107.5 111.12 108.35 111.12 0.000004 0.16 120.2 60.69 0.02
2.3684 Summer Ave 76.4 107.5 112.48 108.99 112.48 0.000013 0.36 210.44 71.69 0.04
2.3684 10-yr 1975 107.5 119.67 112.4 119.77 0.000132 2.6 761.21 104.08 0.15
2.3684 100-yr 4160 107.5 122.21 114.26 122.5 0.000274 4.35 956.28 116.36 0.22

2.2917 7Q10 18.9 107.6 111.11 108.45 111.11 0.000016 0.21 88.18 66.38 0.03
2.2917 Summer Ave 76.4 107.6 112.47 109.08 112.47 0.000043 0.45 168.05 88.98 0.05
2.2917 10-yr 1975 107.6 119.6 113 119.69 0.00027 2.43 827.4 330.95 0.15
2.2917 100-yr 4160 107.6 122.09 114.99 122.32 0.000481 3.88 1113.44 357.76 0.21

2.0331 7Q10 18.9 108.98 111.09 111.09 0.000013 0.18 105.33 67.53 0.03
2.0331 Summer Ave 76.4 108.98 112.42 112.42 0.00003 0.37 205.13 82.86 0.04
2.0331 10-yr 1975 108.98 119.5 119.51 0.000062 1.3 3930.87 1245.47 0.07
2.0331 100-yr 4160 108.98 122.08 122.09 0.000055 1.44 8284.19 1899.34 0.07

1.66 7Q10 18.9 107.3 111.09 111.09 0.000002 0.11 171.46 64.23 0.01
1.66 Summer Ave 76.4 107.3 112.39 112.39 0.000011 0.29 259.87 70.73 0.03
1.66 10-yr 1975 107.3 119.31 119.35 0.000114 1.91 1837.17 326.04 0.1
1.66 100-yr 4160 107.3 121.82 121.9 0.000199 2.9 2892.78 759.69 0.14

1.215 7Q10 18.9 107.63 111.08 111.08 0.000003 0.11 166.65 70.51 0.01
1.215 Summer Ave 76.4 107.63 112.36 112.36 0.000013 0.29 264.77 82.58 0.03
1.215 10-yr 1975 107.63 119.12 119.13 0.000074 1.27 3354.99 1254.06 0.08
1.215 100-yr 4160 107.63 121.62 121.64 0.000065 1.43 6884.96 1524.51 0.08

0.9479 7Q10 18.9 108.1 111.08 108.43 111.08 0.000002 0.09 207.93 83.59 0.01
0.9479 Summer Ave 76.4 108.1 112.35 108.7 112.35 0.000008 0.24 317.29 88.47 0.02
0.9479 10-yr 1975 108.1 118.95 111.18 119 0.000125 1.82 1635.88 359.19 0.1
0.9479 100-yr 4160 108.1 121.39 112.87 121.48 0.000209 2.69 2570.2 407.2 0.14

0.6591 7Q10 18.9 107.48 111.07 111.07 0.000003 0.11 171.67 80.27 0.01
0.6591 Summer Ave 76.4 107.48 112.33 112.33 0.000013 0.27 282.5 98.06 0.03
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Table F-6
HEC-RAS Output

Remove Ben Smith Dam (after 20 years)
River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)
0.6591 10-yr 1975 107.48 118.82 118.84 0.000077 1.28 2501.39 601.98 0.08
0.6591 100-yr 4160 107.48 121.21 121.24 0.000109 1.81 4231.82 917.86 0.1

0.3409 7Q10 18.9 104.98 111.07 111.07 0 0.06 336.26 91.43 0.01
0.3409 Summer Ave 76.4 104.98 112.32 112.32 0.000003 0.17 457.17 101.67 0.01
0.3409 10-yr 1975 104.98 118.71 118.73 0.000058 1.34 2837.84 804.94 0.07
0.3409 100-yr 4160 104.98 121.05 121.09 0.000087 1.88 4918.37 1000.54 0.09

0 7Q10 18.9 107.98 111.07 108.77 111.07 0.000031 0.2 96.52 177.58 0.04
0 Summer Ave 76.4 107.98 112.31 109.36 112.31 0.000031 0.27 279.49 269.94 0.04
0 10-yr 1975 107.98 118.65 112.32 118.66 0.000031 0.53 3730.95 1983.17 0.05
0 100-yr 4160 107.98 120.99 113.36 121 0.000031 0.71 5868.51 2158.89 0.05
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Table F-7
HEC-RAS Output
Dredging (Initial)

River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl
(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)

32.314 7Q10 3.3 308 308.76 308.77 0.00087 0.76 4.33 11.4 0.22
32.314 Summer Ave 13.5 308 309.21 309.23 0.001213 1.23 10.97 18.02 0.28
32.314 10-yr 392 308 312.22 312.63 0.002773 5.12 76.55 25.55 0.52
32.314 100-yr 736 308 313.62 314.26 0.003102 6.42 114.64 29.04 0.57

32.295 7Q10 3.3 308 308.41 308.41 308.52 0.023108 2.61 1.27 6.16 1.01
32.295 Summer Ave 13.5 308 308.72 308.72 308.91 0.019208 3.46 3.9 10.82 1.01
32.295 10-yr 392 308 311.01 311.01 312.07 0.011117 8.25 47.54 22.53 1
32.295 100-yr 736 308 312.17 312.17 313.65 0.010243 9.77 75.32 25.43 1

32.1908 7Q10 3.3 301.4 301.83 301.74 301.87 0.007025 1.5 2.21 10.17 0.57
32.1908 Summer Ave 13.5 301.4 302.1 302.01 302.19 0.008172 2.34 5.78 15.27 0.67
32.1908 10-yr 392 301.4 304.25 304.25 305.33 0.011247 8.36 46.89 21.88 1.01
32.1908 100-yr 736 301.4 305.42 305.42 306.96 0.010395 9.98 73.78 24.09 1

32.0867 7Q10 3.3 294.8 294.96 294.96 295.01 0.027982 1.88 1.75 16.08 1.01
32.0867 Summer Ave 13.5 294.8 295.13 295.13 295.27 0.021752 3.04 4.44 16.31 1.03
32.0867 10-yr 392 294.8 297.4 297.4 298.57 0.011873 8.69 45.11 19.45 1.01
32.0867 100-yr 736 294.8 299.11 298.87 300.27 0.006166 8.86 114.87 74.54 0.78

32.0678 7Q10 3.3 293 293.37 293.14 293.38 0.000594 0.56 5.9 18.38 0.17
32.0678 Summer Ave 13.5 293 293.72 293.31 293.74 0.000904 1.1 12.32 18.89 0.24
32.0678 10-yr 392 293 297.2 295.42 297.54 0.001588 4.69 83.5 24.01 0.41
32.0678 100-yr 736 293 298.93 296.57 299.52 0.001695 6.16 119.5 102.1 0.45

32.0657 Culvert

32.0637 7Q10 3.3 293 293.37 293.14 293.38 0.000609 0.56 5.85 18.38 0.18
32.0637 Summer Ave 13.5 293 293.71 293.31 293.73 0.000946 1.11 12.15 18.88 0.24
32.0637 10-yr 392 293 296.95 295.42 297.34 0.001961 5 78.38 23.65 0.45
32.0637 100-yr 736 293 298.44 296.57 299.15 0.002278 6.73 109.36 34.12 0.52

32.0448 7Q10 3.3 293 293.18 293.14 293.21 0.011247 1.39 2.37 17.24 0.66
32.0448 Summer Ave 13.5 293 293.34 293.31 293.44 0.014159 2.55 5.29 18.34 0.84
32.0448 10-yr 392 293 295.42 295.42 296.52 0.011783 8.42 46.56 21.39 1.01
32.0448 100-yr 736 293 296.59 296.59 298.19 0.010969 10.12 72.72 23.12 1.01

31.9463 7Q10 3.3 284.3 284.48 284.48 284.55 0.027169 2.09 1.58 12.11 1.02
31.9463 Summer Ave 13.5 284.3 284.69 284.69 284.86 0.019445 3.27 4.13 12.39 1
31.9463 10-yr 392 284.3 287.97 287.97 288.67 0.005262 6.96 96.39 132.48 0.68
31.9463 100-yr 736 284.3 289.83 290.02 0.00137 4.8 445.63 244.17 0.38

31.9273 7Q10 3.3 283.3 284.1 283.53 284.1 0.000103 0.37 9.04 14.3 0.08
31.9273 Summer Ave 13.5 283.3 284.51 283.74 284.52 0.000351 0.88 15.27 15.9 0.16
31.9273 10-yr 392 283.3 287.16 286.17 287.78 0.003358 6.32 61.99 187.65 0.6
31.9273 100-yr 736 283.3 287.96 287.45 289.4 0.005899 9.63 76.4 234.95 0.82

31.9244 Bridge

31.9215 7Q10 3.3 283.3 284.09 283.53 284.09 0.000105 0.37 8.99 14.29 0.08
31.9215 Summer Ave 13.5 283.3 284.51 283.74 284.52 0.000351 0.88 15.27 15.9 0.16
31.9215 10-yr 392 283.3 287.15 286.17 287.77 0.003407 6.35 61.72 186.76 0.6
31.9215 100-yr 736 283.3 287.9 287.45 289.38 0.0062 9.78 75.27 231.23 0.84

31.9025 7Q10 3.3 283.7 284.04 284.06 0.003786 1.14 2.89 12.53 0.42
31.9025 Summer Ave 13.5 283.7 284.38 284.43 0.003259 1.83 7.36 13.84 0.44
31.9025 10-yr 392 283.7 287.06 287.29 0.002363 4.78 209.69 158.09 0.49
31.9025 100-yr 736 283.7 288.22 288.45 0.001828 5.24 431.57 226.31 0.46

31.8343 7Q10 3.3 282.6 282.95 282.97 0.002494 1.07 3.08 10.64 0.35
31.8343 Summer Ave 13.5 282.6 283.34 283.39 0.0026 1.82 7.41 11.64 0.4
31.8343 10-yr 392 282.6 285.97 286.29 0.003319 5.58 184.96 123.07 0.57
31.8343 100-yr 736 282.6 287.62 287.83 0.001584 5.17 395.15 132.74 0.42

31.8154 7Q10 3.3 282.2 282.8 282.54 282.81 0.001084 0.73 4.52 15.03 0.23
31.8154 Summer Ave 13.5 282.2 283.16 282.79 283.18 0.001525 1.18 11.44 23.91 0.3
31.8154 10-yr 392 282.2 285.08 284.67 285.76 0.00557 6.58 59.57 55.26 0.75
31.8154 100-yr 736 282.2 286.15 285.7 287.28 0.005724 8.54 86.23 72.4 0.81

31.8097 Bridge

31.804 7Q10 3.3 281.4 281.74 281.74 281.82 0.02361 2.32 1.42 8.44 0.99
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Table F-7
HEC-RAS Output
Dredging (Initial)

River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl
(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)

31.804 Summer Ave 13.5 281.4 281.99 281.99 282.14 0.020405 3.12 4.32 14.7 1.01
31.804 10-yr 392 281.4 284.1 283.87 284.89 0.007294 7.13 54.94 52.28 0.85
31.804 100-yr 736 281.4 285.58 284.9 286.57 0.004609 8 92.02 76.12 0.73

31.7434 7Q10 3.3 277 277.69 277.7 0.000319 0.57 5.76 10.45 0.14
31.7434 Summer Ave 13.5 277 278.05 278.08 0.001065 1.4 9.62 10.84 0.26
31.7434 10-yr 392 277 280.87 280.54 282.08 0.009825 8.82 44.46 13.89 0.87
31.7434 100-yr 736 277 282.4 282.4 284.22 0.010066 10.89 76.99 43.09 0.91

31.7245 7Q10 3.3 277.3 277.65 277.43 277.66 0.000513 0.52 6.33 28.61 0.16
31.7245 Summer Ave 13.5 277.3 277.96 277.58 277.98 0.000874 1.07 12.57 29.38 0.24
31.7245 10-yr 392 277.3 280.77 279.62 281.28 0.002551 5.7 68.78 36.26 0.54
31.7245 100-yr 736 277.3 282.24 280.8 283.12 0.002749 7.5 98.14 39.86 0.6

31.7244 Bridge

31.7055 7Q10 3.3 277.3 277.43 277.43 277.48 0.029485 1.8 1.84 23.05 1.02
31.7055 Summer Ave 13.5 277.3 277.58 277.58 277.7 0.021425 2.8 4.81 28.43 1.01
31.7055 10-yr 392 277.3 279.62 279.62 280.76 0.00994 8.57 45.74 33.44 1
31.7055 100-yr 736 277.3 280.8 280.8 282.55 0.008747 10.61 69.35 36.33 1

31.6866 7Q10 3.3 274 274.28 274.11 274.28 0.001057 0.51 6.45 28.43 0.19
31.6866 Summer Ave 13.5 274 274.58 274.6 0.001048 0.88 15.26 29.18 0.22
31.6866 10-yr 392 274 277.89 278.04 0.00119 3.13 125.11 37.28 0.3
31.6866 100-yr 736 274 279.07 279.36 0.001663 4.31 177.48 141.7 0.37

31.4972 7Q10 3.3 273 273.22 273.22 0.001044 0.58 5.73 26.29 0.22
31.4972 Summer Ave 13.5 273 273.5 273.52 0.001126 1.02 13.17 26.67 0.26
31.4972 10-yr 392 273 276.39 276.64 0.001639 4.06 107.17 88.6 0.4
31.4972 100-yr 736 273 277.85 278.05 0.001011 4.1 395.93 307.37 0.34

31.3835 7Q10 3.3 271.5 271.6 271.58 271.63 0.016046 1.36 2.43 24.08 0.75
31.3835 Summer Ave 13.5 271.5 271.74 271.71 271.82 0.016177 2.38 5.68 24.18 0.86
31.3835 10-yr 392 271.5 275.56 275.78 0.001247 3.78 103.79 27.16 0.34
31.3835 100-yr 736 271.5 277.08 277.38 0.00122 4.59 280.36 272.39 0.35

31.2699 7Q10 3.3 270 270.26 270.26 0.000864 0.58 5.68 22.13 0.2
31.2699 Summer Ave 13.5 270 270.65 270.66 0.000689 0.94 14.36 22.32 0.21
31.2699 10-yr 392 270 274.97 275.15 0.000855 3.39 115.59 24.49 0.28
31.2699 100-yr 736 270 276.33 276.64 0.001229 4.62 278.54 417.48 0.33

31.1335 7Q10 3.3 269.33 269.66 269.67 0.000799 0.66 5.03 15.42 0.2
31.1335 Summer Ave 13.5 269.33 270.24 270.25 0.000472 0.94 14.31 16.74 0.18
31.1335 10-yr 392 269.33 274.13 274.38 0.001335 4.05 98.03 46.02 0.37
31.1335 100-yr 736 269.33 275.2 275.6 0.001693 5.38 237.66 215.96 0.43

30.9972 7Q10 3.3 268.67 269.24 269.24 0.000469 0.65 5.06 10.47 0.17
30.9972 Summer Ave 13.5 268.67 269.89 269.9 0.000506 1.04 13 14.03 0.19
30.9972 10-yr 392 268.67 273.17 273.39 0.001408 4.01 177.53 183.99 0.39
30.9972 100-yr 736 268.67 274.76 274.86 0.000564 3.29 641.23 399.26 0.26

30.8609 7Q10 3.3 268 268.92 268.93 0.00041 0.59 5.55 12.01 0.15
30.8609 Summer Ave 13.5 268 269.56 269.57 0.000425 0.86 15.75 20.23 0.17
30.8609 10-yr 392 268 273.03 273.05 0.000178 1.66 688.52 411.69 0.15
30.8609 100-yr 736 268 274.68 274.69 0.000095 1.53 1543.35 622.33 0.11

30.6829 7Q10 3.3 267.62 268.5 268.5 0.00051 0.62 5.3 12.01 0.17
30.6829 Summer Ave 13.5 267.62 269.14 269.15 0.000468 0.87 15.56 20.12 0.17
30.6829 10-yr 392 267.62 272.86 272.88 0.000174 1.63 659.24 385.01 0.14
30.6829 100-yr 736 267.62 274.59 274.6 0.000093 1.5 1502.61 591.44 0.11

30.5307 7Q10 3.3 267.24 268.19 267.66 268.19 0.000307 0.51 6.47 13.53 0.13
30.5307 Summer Ave 13.5 267.24 268.81 267.98 268.82 0.00035 0.78 17.31 21.13 0.15
30.5307 10-yr 392 267.24 272.52 270.13 272.63 0.000528 2.82 164.55 341.64 0.24
30.5307 100-yr 736 267.24 274.52 270.97 274.53 0.000087 1.49 1475.86 561.96 0.11

30.5178 Bridge

30.5049 7Q10 3.3 267.24 268.14 267.66 268.14 0.000409 0.57 5.83 12.92 0.15
30.5049 Summer Ave 13.5 267.24 268.76 267.98 268.77 0.000419 0.83 16.2 20.45 0.17
30.5049 10-yr 392 267.24 272.44 270.13 272.55 0.000565 2.88 161.04 332.92 0.25
30.5049 100-yr 736 267.24 274.22 270.97 274.41 0.000567 3.68 239.43 527.43 0.27
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Table F-7
HEC-RAS Output
Dredging (Initial)

River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl
(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)

30.3269 7Q10 3.3 266.86 267.75 267.75 0.000417 0.55 5.99 13.39 0.15
30.3269 Summer Ave 13.5 266.86 268.36 268.37 0.000434 0.82 16.38 20.6 0.16
30.3269 10-yr 392 266.86 272.14 272.17 0.000249 1.86 491.27 300.59 0.16
30.3269 100-yr 736 266.86 274.1 274.12 0.00011 1.61 1277.34 500.08 0.11

30.1489 7Q10 3.3 266.48 267.35 267.36 0.000409 0.54 6.06 13.61 0.14
30.1489 Summer Ave 13.5 266.48 267.96 267.97 0.000417 0.81 16.66 20.86 0.16
30.1489 10-yr 392 266.48 271.91 271.94 0.000238 1.84 466.71 278.84 0.16
30.1489 100-yr 736 266.48 274 274.02 0.000102 1.58 1257.24 476.28 0.11

29.9709 7Q10 3.3 266.11 266.96 266.97 0.000418 0.54 6.16 13.77 0.14
29.9709 Summer Ave 13.5 266.11 267.57 267.58 0.000416 0.79 17.15 21.41 0.15
29.9709 10-yr 392 266.11 271.69 271.72 0.000231 1.79 449.41 260.51 0.15
29.9709 100-yr 736 266.11 273.91 273.93 0.000096 1.52 1244.56 455.42 0.1

29.7929 7Q10 3.3 265.73 266.57 266.58 0.000431 0.53 6.25 14.01 0.14
29.7929 Summer Ave 13.5 265.73 267.18 267.19 0.000424 0.77 17.52 21.9 0.15
29.7929 10-yr 392 265.73 271.48 271.51 0.00022 1.72 439.27 245.04 0.14
29.7929 100-yr 736 265.73 273.82 273.84 0.00009 1.46 1238.26 436.19 0.1

29.6149 7Q10 3.3 265.35 266.19 266.19 0.000402 0.51 6.45 14.37 0.13
29.6149 Summer Ave 13.5 265.35 266.8 266.81 0.0004 0.75 18 22.44 0.15
29.6149 10-yr 392 265.35 271.28 271.32 0.000196 1.65 435.72 232.27 0.14
29.6149 100-yr 736 265.35 273.74 273.76 0.000081 1.41 1236.48 418.77 0.09

29.5785 7Q10 3.3 265.28 266.11 265.65 266.11 0.0004 0.51 6.47 14.41 0.13
29.5785 Summer Ave 13.5 265.28 266.72 265.92 266.73 0.000397 0.75 18.08 22.57 0.15
29.5785 10-yr 392 265.28 271.14 268 271.24 0.000425 2.55 153.77 222.29 0.2
29.5785 100-yr 736 265.28 273.53 268.88 273.69 0.00039 3.2 230.23 400.57 0.21

29.5765 Bridge

29.5745 7Q10 3.3 265.27 266.1 265.64 266.1 0.000394 0.51 6.5 14.45 0.13
29.5745 Summer Ave 13.5 265.27 266.71 265.91 266.72 0.000394 0.74 18.14 22.6 0.15
29.5745 10-yr 392 265.27 271.13 268 271.23 0.000424 2.55 153.85 221.62 0.2
29.5745 100-yr 736 265.27 273.52 268.86 273.68 0.00039 3.2 230.33 399.86 0.21

29.5342 7Q10 3.3 265.18 266.02 265.55 266.02 0.000408 0.5 6.59 14.63 0.13
29.5342 Summer Ave 13.5 265.18 266.63 265.83 266.64 0.000408 0.74 18.31 22.76 0.14
29.5342 10-yr 392 265.18 271.08 267.91 271.13 0.000305 1.98 226.51 218.43 0.16
29.5342 100-yr 736 265.18 273.5 268.77 273.58 0.000233 2.31 371.87 396.11 0.15

29.53 Bridge

29.5257 7Q10 3.3 265.16 265.99 265.53 266 0.000416 0.5 6.54 14.59 0.13
29.5257 Summer Ave 13.5 265.16 266.6 265.81 266.61 0.000414 0.74 18.22 22.72 0.15
29.5257 10-yr 392 265.16 271.05 267.89 271.11 0.000307 1.98 225.82 216.59 0.17
29.5257 100-yr 736 265.16 273.48 268.75 273.55 0.000233 2.31 371.4 393.64 0.16

29.4369 7Q10 3.3 264.97 265.8 265.81 0.000401 0.5 6.65 14.81 0.13
29.4369 Summer Ave 13.5 264.97 266.41 266.42 0.000404 0.73 18.46 23.06 0.14
29.4369 10-yr 392 264.97 270.94 270.98 0.00021 1.65 402.83 210.44 0.14
29.4369 100-yr 736 264.97 273.44 273.46 0.000088 1.43 1147.77 386.08 0.1

29.2589 7Q10 3.3 264.59 265.41 265.41 0.00042 0.49 6.73 15.14 0.13
29.2589 Summer Ave 13.5 264.59 266.02 266.03 0.000411 0.72 18.86 23.62 0.14
29.2589 10-yr 392 264.59 270.76 270.79 0.000192 1.56 406.13 201.09 0.13
29.2589 100-yr 736 264.59 273.36 273.38 0.000081 1.37 1154.1 447.15 0.09

29.0809 7Q10 3.3 264.21 265.02 265.02 0.00042 0.49 6.76 15.33 0.13
29.0809 Summer Ave 13.5 264.21 265.65 265.66 0.000371 0.68 19.72 24.46 0.13
29.0809 10-yr 392 264.21 270.59 270.62 0.000164 1.47 415.85 193.91 0.12
29.0809 100-yr 736 264.21 273.29 273.3 0.000079 1.38 1341.21 718.21 0.09

28.9029 7Q10 3.3 263.83 264.7 264.7 0.000283 0.41 7.99 16.64 0.1
28.9029 Summer Ave 13.5 263.83 265.35 265.36 0.000283 0.61 22.24 25.85 0.12
28.9029 10-yr 392 263.83 270.45 270.47 0.000145 1.38 429.55 187.65 0.11
28.9029 100-yr 736 263.83 273.22 273.24 0.00006 1.19 1547.53 701.44 0.08

28.7249 7Q10 3.3 263.46 264.58 264.58 0.000071 0.25 13.24 20.78 0.06
28.7249 Summer Ave 13.5 263.46 265.17 265.17 0.000144 0.48 28.25 28.33 0.08
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Table F-7
HEC-RAS Output
Dredging (Initial)

River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl
(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)

28.7249 10-yr 392 263.46 270.33 270.35 0.000121 1.29 446.1 182.01 0.1
28.7249 100-yr 736 263.46 273.18 273.19 0.000045 1.06 1741.78 714.39 0.07

28.5564 7Q10 3.3 263.08 264.55 263.42 264.55 0.000017 0.15 21.91 26.9 0.03
28.5564 Summer Ave 13.5 263.08 265.09 263.66 265.09 0.00006 0.39 34.83 31.28 0.06
28.5564 10-yr 392 263.08 270.05 265.66 270.15 0.000359 2.55 153.9 168.49 0.18
28.5564 100-yr 736 263.08 272.88 266.72 273.05 0.000375 3.32 221.73 691.63 0.19

28.5517 Bridge

28.5469 7Q10 3.3 263.08 264.55 263.42 264.55 0.000017 0.15 21.89 26.9 0.03
28.5469 Summer Ave 13.5 263.08 265.09 263.66 265.09 0.000061 0.39 34.76 31.25 0.06
28.5469 10-yr 392 263.08 270.03 265.66 270.14 0.000363 2.55 153.45 167.65 0.18
28.5469 100-yr 736 263.08 272.86 266.72 273.03 0.000378 3.33 221.27 688.92 0.19

28.3689 7Q10 3.3 262.7 264.54 264.54 0.000006 0.1 33.72 30.73 0.02
28.3689 Summer Ave 13.5 262.7 265.05 265.05 0.000031 0.27 50.21 34.43 0.04
28.3689 10-yr 392 262.7 269.91 269.93 0.000107 1.18 462.17 262.07 0.09
28.3689 100-yr 736 262.7 272.87 272.88 0.000034 0.9 1940.15 685.2 0.05

28.1909 7Q10 3.3 262.32 264.54 264.54 0.000002 0.07 46.85 34.12 0.01
28.1909 Summer Ave 13.5 262.32 265.03 265.03 0.000015 0.21 64.44 37.72 0.03
28.1909 10-yr 392 262.32 269.82 269.83 0.000086 1.09 547.31 287.09 0.08
28.1909 100-yr 736 262.32 272.84 272.85 0.000026 0.79 2027.82 561.29 0.05

28.019 7Q10 3.3 261.94 264.54 262.27 264.54 0.000001 0.05 61.29 37.51 0.01
28.019 Summer Ave 13.5 261.94 265.02 262.5 265.02 0.000008 0.17 79.26 40.63 0.02
28.019 10-yr 392 261.94 269.69 264.37 269.73 0.000134 1.53 256.72 371.77 0.1
28.019 100-yr 736 261.94 272.82 265.21 272.82 0.000024 0.76 1834.42 395.35 0.04

28.016 Culvert

28.013 7Q10 3.3 261.94 262.7 262.27 262.7 0.000428 0.43 7.61 17.87 0.12
28.013 Summer Ave 13.5 261.94 263.3 262.5 263.31 0.00044 0.65 20.74 26.98 0.13
28.013 10-yr 392 261.94 268.37 264.37 268.42 0.000278 1.9 206.48 139.92 0.14
28.013 100-yr 736 261.94 271.09 265.21 271.18 0.000253 2.37 309.99 382.33 0.15

27.8613 7Q10 3.3 261.56 262.36 262.37 0.000415 0.43 7.62 17.47 0.12
27.8613 Summer Ave 13.5 261.56 262.96 262.96 0.000414 0.64 21.03 26.65 0.13
27.8613 10-yr 392 261.56 268.19 268.22 0.000196 1.44 354.61 178.89 0.12
27.8613 100-yr 736 261.56 271 271.02 0.000078 1.23 1103.73 342.65 0.08

27.7096 7Q10 3.3 261.18 262.06 262.06 0.000345 0.39 8.48 19.93 0.11
27.7096 Summer Ave 13.5 261.18 262.67 262.68 0.000312 0.6 22.61 25.82 0.11
27.7096 10-yr 392 261.18 268.04 268.07 0.000168 1.38 401.05 168.41 0.11
27.7096 100-yr 736 261.18 270.94 270.96 0.000076 1.26 1050.48 279.43 0.08

27.5579 7Q10 3.3 260.79 261.95 261.95 0.000075 0.24 13.88 21.64 0.05
27.5579 Summer Ave 13.5 260.79 262.48 262.49 0.000183 0.51 26.39 25.41 0.09
27.5579 10-yr 392 260.79 267.92 267.94 0.00015 1.36 425.99 152.15 0.1
27.5579 100-yr 736 260.79 270.88 270.9 0.000076 1.29 995.73 234 0.08

27.4062 7Q10 3.3 260.41 261.92 261.92 0.00002 0.16 20.77 22.2 0.03
27.4062 Summer Ave 13.5 260.41 262.38 262.38 0.0001 0.43 31.47 24.98 0.07
27.4062 10-yr 392 260.41 267.8 267.82 0.000145 1.38 421.97 129.71 0.1
27.4062 100-yr 736 260.41 270.81 270.83 0.000083 1.37 919.44 201.14 0.08

27.2546 7Q10 3.3 260.03 261.91 260.31 261.91 0.000011 0.16 20.98 21.62 0.02
27.2546 Summer Ave 13.5 260.03 262.3 260.58 262.31 0.000082 0.51 26.46 23.66 0.07
27.2546 10-yr 392 260.03 267.17 263.31 267.44 0.000986 4.15 94.56 95.97 0.28
27.2546 100-yr 736 260.03 269.92 264.83 270.4 0.001112 5.53 133.11 157.39 0.32

27.2452 Culvert

27.2357 7Q10 3.3 260.03 261.91 260.31 261.91 0.000011 0.16 20.94 21.61 0.02
27.2357 Summer Ave 13.5 260.03 262.28 260.58 262.28 0.000085 0.52 26.12 23.54 0.07
27.2357 10-yr 392 260.03 266.64 263.31 266.96 0.001292 4.5 87.2 90.74 0.32
27.2357 100-yr 736 260.03 269.17 264.83 269.73 0.001462 6 122.64 140.27 0.36

27.0934 7Q10 3.3 260.32 261.9 261.9 0.000012 0.13 25.56 25.27 0.02
27.0934 Summer Ave 13.5 260.32 262.22 262.22 0.000088 0.4 33.8 27.23 0.06
27.0934 10-yr 392 260.32 266.11 266.18 0.000511 2.16 215.57 87 0.18
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Table F-7
HEC-RAS Output
Dredging (Initial)

River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl
(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)

27.0934 100-yr 736 260.32 268.92 268.97 0.000232 2.03 553.29 159.26 0.13

26.9512 7Q10 3.3 260.61 261.89 261.89 0.000019 0.15 22.27 25.21 0.03
26.9512 Summer Ave 13.5 260.61 262.13 262.13 0.000157 0.47 28.53 27.58 0.08
26.9512 10-yr 392 260.61 265.64 265.73 0.000726 2.3 176.74 71.14 0.21
26.9512 100-yr 736 260.61 268.76 268.8 0.000204 1.85 640.42 221.84 0.13

26.818 7Q10 3.3 257.9 261.89 261.89 0 0.04 79.31 26.66 0
26.818 Summer Ave 13.5 257.9 262.12 262.12 0.000005 0.16 85.64 28.17 0.02
26.818 10-yr 392 257.9 265.31 265.36 0.000372 1.75 250.78 131.03 0.15
26.818 100-yr 736 257.9 268.68 268.7 0.000093 1.31 901.93 229.83 0.08

26.809 7Q10 7.9 257.9 261.89 261.89 0.000002 0.1 79.31 26.66 0.01
26.809 Summer Ave 31.8 257.9 262.12 262.12 0.000025 0.37 85.56 28.15 0.04
26.809 10-yr 820 257.9 265 265.25 0.002188 4.02 214.24 100.49 0.37
26.809 100-yr 1732 257.9 268.54 268.66 0.00056 3.18 869.59 226.89 0.21

26.8 7Q10 7.9 257.9 261.89 261.89 0.000002 0.1 79.3 26.66 0.01
26.8 Summer Ave 31.8 257.9 262.12 262.12 0.000025 0.37 85.52 28.15 0.04
26.8 10-yr 820 257.9 264.85 265.13 0.002439 4.2 200.69 85.86 0.39
26.8 100-yr 1732 257.9 268.51 268.63 0.00057 3.2 862.54 226.24 0.21

26.7901 7Q10 7.9 260.9 261.89 261.04 261.89 0.00002 0.16 49.8 53.15 0.03
26.7901 Summer Ave 31.8 260.9 262.11 261.17 262.11 0.000159 0.52 61.62 53.19 0.08
26.7901 10-yr 820 260.9 264.75 262.89 265.01 0.002023 4.07 202.6 53.63 0.37
26.7901 100-yr 1732 260.9 268.24 264.15 268.54 0.001008 4.43 427.89 114.29 0.29

26.7899 Inl Struct

26.7815 7Q10 7.9 256.8 257.42 257.42 257.58 0.035917 3.21 2.46 7.88 1.01
26.7815 Summer Ave 31.8 256.8 257.89 257.89 258.17 0.029915 4.25 7.48 13.74 1.01
26.7815 10-yr 820 256.8 261.36 261.98 0.008747 6.28 130.52 53.06 0.71
26.7815 100-yr 1732 256.8 268.21 268.4 0.000457 3.48 533.52 112.99 0.2

26.773 7Q10 7.9 251.2 251.48 251.42 251.55 0.016301 2.05 3.86 16.53 0.68
26.773 Summer Ave 31.8 251.2 251.83 251.75 252.04 0.018569 3.72 8.56 20.1 0.83
26.773 10-yr 820 251.2 261.6 256.03 261.64 0.000186 2.41 698.74 120.82 0.13
26.773 100-yr 1732 251.2 268.27 259.16 268.31 0.000096 2.41 1753.46 227.25 0.1

26.7669 Bridge

26.7608 7Q10 7.9 251.2 251.48 251.42 251.55 0.016345 2.05 3.86 16.53 0.68
26.7608 Summer Ave 31.8 251.2 251.83 251.75 252.04 0.018675 3.72 8.54 20.08 0.83
26.7608 10-yr 820 251.2 256.03 256.03 258.45 0.013785 12.47 65.77 63.45 1
26.7608 100-yr 1732 251.2 259.16 259.16 263.13 0.011659 15.99 108.32 95.69 1

26.7419 7Q10 7.9 249.2 249.47 249.47 249.53 0.025641 2.05 3.84 23.02 0.89
26.7419 Summer Ave 31.8 249.2 249.69 249.69 249.88 0.025017 3.53 9 23.09 1
26.7419 10-yr 820 249.2 254.63 255.23 0.003683 6.31 153.57 76.1 0.49
26.7419 100-yr 1732 249.2 257.68 258.21 0.002438 6.61 399.98 85.46 0.41

26.5146 7Q10 8.4 245 246.7 246.7 0.000119 0.41 20.38 24.03 0.08
26.5146 Summer Ave 34 245 247.26 247.27 0.000392 0.95 35.75 29.13 0.15
26.5146 10-yr 860 245 251.83 252.2 0.001794 4.88 176.25 32.25 0.37
26.5146 100-yr 1850 245 254.13 254.97 0.002939 7.34 252.15 33.82 0.47

26.4957 7Q10 8.4 245.8 246.66 246.26 246.67 0.001047 0.78 10.74 24.96 0.21
26.4957 Summer Ave 34 245.8 247.18 246.61 247.2 0.001234 1.33 25.63 30.22 0.25
26.4957 10-yr 860 245.8 251.7 249.23 252 0.001633 4.37 196.94 99.26 0.37
26.4957 100-yr 1850 245.8 254.03 251.06 254.6 0.001916 6.08 304.24 118.7 0.42

26.4923 Bridge

26.4889 7Q10 8.4 245.8 246.66 246.26 246.67 0.001052 0.78 10.73 24.94 0.21
26.4889 Summer Ave 34 245.8 247.17 246.61 247.2 0.001252 1.33 25.52 30.21 0.26
26.4889 10-yr 860 245.8 251.64 249.23 251.95 0.0017 4.42 194.45 98.81 0.38
26.4889 100-yr 1850 245.8 253.91 251.06 254.51 0.002029 6.19 298.71 117.67 0.43

26.4699 7Q10 8.4 245.8 246.41 246.45 0.006708 1.57 5.35 17.62 0.5
26.4699 Summer Ave 34 245.8 246.6 246.6 246.81 0.025027 3.65 9.32 23.26 1.01
26.4699 10-yr 860 245.8 251.45 251.77 0.001827 4.59 217.7 97.22 0.39
26.4699 100-yr 1850 245.8 253.79 254.25 0.001727 5.75 468.1 116.63 0.4
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Table F-7
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26.2805 7Q10 8.4 243.2 246.43 246.43 0.000002 0.09 91.21 29.92 0.01
26.2805 Summer Ave 34 243.2 246.64 246.64 0.000022 0.35 97.48 30.05 0.03
26.2805 10-yr 860 243.2 249.51 249.84 0.002042 4.61 186.39 31.85 0.34
26.2805 100-yr 1850 243.2 251.25 251.91 0.003262 6.88 385.14 162.74 0.44

26.173 7Q10 8.4 243.1 246.43 246.43 0 0.05 181.42 59.64 0
26.173 Summer Ave 34 243.1 246.63 246.63 0.000005 0.18 193.68 59.94 0.02
26.173 10-yr 860 243.1 249.17 249.26 0.000498 2.45 350.42 63.67 0.18
26.173 100-yr 1850 243.1 250.51 250.78 0.001121 4.19 473.34 115.43 0.28

26.0656 7Q10 8.4 243 246.43 246.43 0 0.03 271.56 86.9 0
26.0656 Summer Ave 34 243 246.63 246.63 0.000002 0.12 289.32 87.47 0.01
26.0656 10-yr 860 243 249.01 249.06 0.000235 1.7 505.84 94.86 0.13
26.0656 100-yr 1850 243 250.16 250.3 0.000574 2.99 647.48 146.3 0.21

25.9292 7Q10 8.4 239 246.43 246.43 0 0.01 1311.05 184.79 0
25.9292 Summer Ave 34 239 246.63 246.63 0 0.03 1348.73 185.01 0
25.9292 10-yr 860 239 249.02 249.03 0.000009 0.48 1794.94 187.64 0.03
25.9292 100-yr 1850 239 250.19 250.21 0.000028 0.92 2018.5 200.94 0.05

25.9103 7Q10 8.4 238 246.43 238.04 246.43 0 0 1866.21 228.95 0
25.9103 Summer Ave 34 238 246.63 238.09 246.63 0 0.02 1911.96 229.2 0
25.9103 10-yr 860 238 249.03 238.79 249.03 0.000004 0.35 2451.85 232.17 0.02
25.9103 100-yr 1850 238 250.19 239.31 250.2 0.000013 0.68 2716.89 233.61 0.03

25.9084 Bridge

25.9065 7Q10 8.4 238 246.43 238.04 246.43 0 0 1866.21 228.95 0
25.9065 Summer Ave 34 238 246.63 238.09 246.63 0 0.02 1911.96 229.2 0
25.9065 10-yr 860 238 249.02 238.79 249.03 0.000004 0.35 2451.65 232.17 0.02
25.9065 100-yr 1850 238 250.19 239.31 250.2 0.000013 0.68 2716.07 233.61 0.03

25.8875 7Q10 8.4 240 246.43 246.43 0 0.01 953.08 156.72 0
25.8875 Summer Ave 34 240 246.63 246.63 0 0.03 985.05 157.07 0
25.8875 10-yr 860 240 249.02 249.02 0.000018 0.63 1365.08 161.22 0.04
25.8875 100-yr 1850 240 250.17 250.19 0.000055 1.19 1551.81 163.22 0.07

25.8826 7Q10 8.4 240 246.43 246.43 0 0.01 953.08 156.72 0
25.8826 Summer Ave 34 240 246.63 246.63 0 0.03 985.05 157.07 0
25.8826 10-yr 860 240 249.02 249.02 0.000018 0.63 1365 161.22 0.04
25.8826 100-yr 1850 240 250.17 250.19 0.000055 1.19 1551.58 163.22 0.07

25.8637 7Q10 8.4 243.1 246.43 243.21 246.43 0.000001 0.06 140.67 42.31 0.01
25.8637 Summer Ave 34 243.1 246.63 243.37 246.63 0.000012 0.23 149.24 42.31 0.02
25.8637 10-yr 860 243.1 248.83 245.45 248.98 0.003302 3.06 280.82 211.12 0.37
25.8637 100-yr 1850 243.1 249.75 247.01 250.08 0.004617 4.6 402.1 234.95 0.46

25.8619 Bridge

25.8601 7Q10 8.4 243.1 246.43 243.21 246.43 0.000001 0.06 140.66 42.31 0.01
25.8601 Summer Ave 34 243.1 246.63 243.37 246.63 0.000012 0.23 149.23 42.31 0.02
25.8601 10-yr 860 243.1 248.83 245.44 248.98 0.003302 3.06 280.8 211.12 0.37
25.8601 100-yr 1850 243.1 249.75 247 250.08 0.004619 4.6 402.05 234.94 0.46

25.8525 7Q10 8.4 244 246.43 243.51 246.43 0.000001 0.06 150.05 66.05 0.01
25.8525 Summer Ave 34 244 246.63 244.16 246.63 0.000012 0.22 163.5 67.04 0.03
25.8525 10-yr 860 244 248.78 245.91 248.9 0.000938 2.84 349.78 145.2 0.25
25.8525 100-yr 1850 244 249.61 247.15 249.95 0.002145 4.86 518.92 215.68 0.39

25.8523 Inl Struct

25.8465 7Q10 8.4 236.6 236.7 236.7 236.74 0.052167 1.76 4.76 50.17 1.01
25.8465 Summer Ave 34 236.6 236.84 236.84 236.96 0.037558 2.79 12.2 50.44 1
25.8465 10-yr 860 236.6 240.47 240.74 0.002419 4.15 207.11 57.01 0.38
25.8465 100-yr 1850 236.6 244.1 244.39 0.001235 4.34 430.21 67.83 0.3

25.8408 7Q10 8.4 234 235.79 235.79 0.000005 0.11 78.79 51.14 0.02
25.8408 Summer Ave 34 234 236.21 236.21 0.000034 0.34 100.55 51.76 0.04
25.8408 10-yr 860 234 240.5 240.61 0.00046 2.71 335.72 57.99 0.19
25.8408 100-yr 1850 234 244.1 244.3 0.000459 3.66 559.09 67.78 0.21
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25.8237 7Q10 8.4 235.5 235.76 235.63 235.78 0.00467 1.03 8.18 31.68 0.36
25.8237 Summer Ave 34 235.5 236.15 235.83 236.19 0.003784 1.66 20.42 32.26 0.37
25.8237 10-yr 860 235.5 239.83 238.31 240.38 0.004752 5.97 144.17 37.31 0.52
25.8237 100-yr 1850 235.5 243.86 240.14 244.19 0.001448 5.17 573.28 128.24 0.32

25.8207 Bridge

25.8176 7Q10 8.4 235.5 235.76 235.63 235.78 0.00489 1.04 8.07 31.67 0.36
25.8176 Summer Ave 34 235.5 236.14 235.83 236.18 0.003978 1.69 20.11 32.25 0.38
25.8176 10-yr 860 235.5 239.62 238.31 240.23 0.005567 6.27 137.07 34.83 0.56
25.8176 100-yr 1850 235.5 241.76 240.14 242.66 0.005086 7.95 322.4 111.12 0.57

25.7987 7Q10 8.4 235 235.25 235.13 235.27 0.005446 1.08 7.81 31.65 0.38
25.7987 Summer Ave 34 235 235.47 235.34 235.55 0.011094 2.31 14.72 32.13 0.6
25.7987 10-yr 860 235 238.96 239.62 0.006344 6.55 131.35 34.71 0.59
25.7987 100-yr 1850 235 240.58 240.08 241.89 0.008335 9.4 248.61 105.55 0.71

25.6506 7Q10 8.4 230 230.47 230.3 230.48 0.006941 1.11 7.59 25.22 0.36
25.6506 Summer Ave 34 230 231.02 231.06 0.003483 1.53 22.29 26.58 0.29
25.6506 10-yr 860 230 236.37 236.61 0.002416 4.2 344.34 200.97 0.31
25.6506 100-yr 1850 230 238.29 238.53 0.002244 4.88 842.55 317.56 0.31

25.5369 7Q10 8.4 228.6 229.24 228.85 229.24 0.000977 0.59 14.18 27.34 0.14
25.5369 Summer Ave 34 228.6 229.83 229.08 229.85 0.001294 1.11 30.71 27.85 0.19
25.5369 10-yr 860 228.6 234.8 235.07 0.002694 4.39 291.18 169.37 0.32
25.5369 100-yr 1850 228.6 236.82 237.1 0.002494 5.16 747.54 279.27 0.33

25.4233 7Q10 8.4 227.2 227.41 227.39 227.47 0.044058 1.85 4.55 28.09 0.81
25.4233 Summer Ave 34 227.2 227.71 227.61 227.82 0.023333 2.65 12.85 28.34 0.69
25.4233 10-yr 860 227.2 231.84 232.45 0.007994 6.27 137.15 31.75 0.53
25.4233 100-yr 1850 227.2 234.53 232.96 235.07 0.004744 6.6 517.33 241.7 0.44

25.2591 7Q10 8.4 221.8 222.27 221.97 222.28 0.002242 0.77 10.87 26.62 0.21
25.2591 Summer Ave 34 221.8 222.79 222.22 222.81 0.00254 1.27 26.74 34.05 0.25
25.2591 10-yr 860 221.8 226.09 226.51 0.005854 5.2 165.45 44.06 0.47
25.2591 100-yr 1850 221.8 226.83 226.12 228.18 0.01545 9.34 199.04 56.34 0.78

25.095 7Q10 8.4 216.4 216.51 216.51 216.57 0.080311 1.91 4.39 40.56 1.02
25.095 Summer Ave 34 216.4 216.68 216.68 216.82 0.055977 2.97 11.43 41.44 1
25.095 10-yr 860 216.4 219.56 220.06 0.009765 5.66 151.9 55.39 0.6
25.095 100-yr 1850 216.4 222.87 223.2 0.002715 4.87 633.48 433.06 0.35

24.9309 7Q10 8.4 211 213.71 213.71 0.000001 0.05 169.76 65.41 0.01
24.9309 Summer Ave 34 211 214.09 214.09 0.000009 0.17 195.1 66.18 0.02
24.9309 10-yr 860 211 219.77 219.78 0.000041 0.76 3403.1 1560.96 0.05
24.9309 100-yr 1850 211 223.05 223.06 0.000016 0.58 8874.29 1695.81 0.03

24.7506 7Q10 8.4 211.02 213.71 213.71 0.000001 0.06 142.62 58.28 0.01
24.7506 Summer Ave 34 211.02 214.08 214.08 0.000011 0.21 164.79 59.54 0.02
24.7506 10-yr 860 211.02 219.72 219.73 0.000065 1 2488.05 1250.01 0.06
24.7506 100-yr 1850 211.02 223.03 223.04 0.000023 0.75 7041.37 1422.67 0.04

24.5703 7Q10 8.4 211.03 213.71 213.71 0.000002 0.07 118.83 52.69 0.01
24.5703 Summer Ave 34 211.03 214.07 214.07 0.000016 0.25 138.28 53.9 0.03
24.5703 10-yr 860 211.03 219.63 219.65 0.000107 1.32 1723.29 979.81 0.08
24.5703 100-yr 1850 211.03 223 223.01 0.000037 0.98 5373.72 1139.35 0.05

24.39 7Q10 8.4 211.05 213.7 213.7 0.000002 0.09 98.51 47.45 0.01
24.39 Summer Ave 34 211.05 214.05 214.05 0.000022 0.29 115.33 48.9 0.03
24.39 10-yr 860 211.05 219.48 219.52 0.000185 1.78 1080.08 700.88 0.11
24.39 100-yr 1850 211.05 222.95 222.96 0.000061 1.32 3896.1 857.14 0.07

24.3466 7Q10 8.4 211.05 213.7 211.22 213.7 0.000002 0.09 94.39 46.34 0.01
24.3466 Summer Ave 34 211.05 214.05 211.47 214.05 0.000023 0.31 110.59 47.63 0.04
24.3466 10-yr 860 211.05 219.42 213.87 219.47 0.000209 1.91 941.45 627.28 0.12
24.3466 100-yr 1850 211.05 222.93 215.34 222.95 0.00007 1.43 3564.18 792.87 0.08

24.3261 Bridge

24.3055 7Q10 8.4 211.05 213.7 213.7 0.000003 0.09 90.65 45.31 0.01
24.3055 Summer Ave 34 211.05 214.04 214.04 0.000025 0.32 106.24 46.31 0.04
24.3055 10-yr 860 211.05 219.13 219.19 0.000289 2.17 699.92 449.21 0.14
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Table F-7
HEC-RAS Output
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24.3055 100-yr 1850 211.05 222.89 222.91 0.000082 1.54 3242.07 732.51 0.08

24.2097 7Q10 8.4 211.06 213.7 213.7 0.000003 0.1 82.76 42.72 0.01
24.2097 Summer Ave 34 211.06 214.03 214.03 0.000029 0.35 96.8 43.26 0.04
24.2097 10-yr 860 211.06 218.92 219.02 0.000383 2.53 492.96 280.99 0.17
24.2097 100-yr 1850 211.06 222.83 222.86 0.000117 1.89 2561.72 598.35 0.1

24.0294 7Q10 8.4 211.08 213.7 211.56 213.7 0.000003 0.12 71.08 36.64 0.01
24.0294 Summer Ave 34 211.08 214 211.87 214 0.000037 0.41 82.32 38.62 0.05
24.0294 10-yr 860 211.08 218.34 214.34 218.51 0.000694 3.37 264.46 82.34 0.24
24.0294 100-yr 1850 211.08 222.59 216.01 222.68 0.000262 2.93 1372.38 314.84 0.16

24.0293 Inl Struct

23.9226 7Q10 8.4 210.36 211.3 210.89 211.3 0.00037 0.48 17.53 38.85 0.13
23.9226 Summer Ave 34 210.36 211.98 211.12 211.98 0.000289 0.73 46.38 47.05 0.13
23.9226 10-yr 860 210.36 218.29 213.19 218.34 0.000219 1.78 483.98 99.13 0.14
23.9226 100-yr 1850 210.36 222.58 214.67 222.63 0.000135 1.76 1249.03 323.04 0.12

23.9206 Bridge

23.9185 7Q10 8.4 210.36 211.29 210.89 211.29 0.000393 0.49 17.2 38.76 0.13
23.9185 Summer Ave 34 210.36 211.97 211.12 211.98 0.000295 0.74 46.08 47.03 0.13
23.9185 10-yr 860 210.36 218.15 213.19 218.2 0.000237 1.83 470.17 97.78 0.15
23.9185 100-yr 1850 210.36 222.13 214.67 222.18 0.000168 1.9 1107.65 296.24 0.13

23.7761 7Q10 8.4 210.02 211 211.01 0.000369 0.5 16.76 34.65 0.13
23.7761 Summer Ave 34 210.02 211.76 211.77 0.000261 0.74 46.15 41.03 0.12
23.7761 10-yr 860 210.02 217.97 218.02 0.000256 1.85 464.07 100.7 0.15
23.7761 100-yr 1850 210.02 222.01 222.07 0.000139 1.87 1242.67 332.35 0.12

23.6337 7Q10 8.4 209.69 210.74 210.74 0.000345 0.51 16.35 30.94 0.12
23.6337 Summer Ave 34 209.69 211.57 211.58 0.000243 0.76 44.5 35.25 0.12
23.6337 10-yr 860 209.69 217.78 217.83 0.000246 1.86 462.73 96.94 0.15
23.6337 100-yr 1850 209.69 221.92 221.97 0.000121 1.9 1376.49 329.14 0.12

23.4913 7Q10 8.4 209.35 210.48 209.93 210.49 0.000323 0.59 14.15 26.11 0.13
23.4913 Summer Ave 34 209.35 211.32 210.22 211.34 0.000435 1.03 33.01 33.51 0.16
23.4913 10-yr 860 209.35 217.21 213.22 217.47 0.000724 4.13 208.32 82.35 0.28
23.4913 100-yr 1850 209.35 221.82 215.17 221.88 0.000116 2 1519.44 376.67 0.11

23.4571 Bridge

23.4243 7Q10 8.4 209.19 210.32 209.76 210.33 0.000351 0.61 13.77 23.56 0.13
23.4243 Summer Ave 34 209.19 211.11 210.08 211.12 0.000485 1.06 32.12 31.66 0.17
23.4243 10-yr 860 209.19 216.7 213.01 216.99 0.000843 4.32 198.89 73.48 0.3
23.4243 100-yr 1850 209.19 219.63 214.97 219.76 0.000333 2.96 882.83 280.38 0.19

23.3571 7Q10 8.4 209.03 210.19 209.59 210.19 0.000422 0.62 13.61 22.73 0.14
23.3571 Summer Ave 34 209.03 210.93 209.95 210.94 0.000522 1.02 33.45 30.83 0.17
23.3571 10-yr 860 209.03 216.59 212.64 216.69 0.0004 2.5 346.9 78.04 0.19
23.3571 100-yr 1850 209.03 219.49 214.04 219.63 0.000361 3.16 917.73 309.95 0.2

23.347 Bridge

23.3364 7Q10 8.4 208.98 210.14 209.54 210.15 0.000449 0.63 13.31 22.53 0.14
23.3364 Summer Ave 34 208.98 210.87 209.92 210.88 0.000569 1.04 32.59 30.83 0.18
23.3364 10-yr 860 208.98 216.45 212.59 216.56 0.000438 2.61 333.26 77.31 0.2
23.3364 100-yr 1850 208.98 218.74 213.98 218.93 0.000544 3.68 728.82 261.22 0.24

23.2205 7Q10 8.4 208.7 209.5 209.53 0.00393 1.44 5.83 14.54 0.4
23.2205 Summer Ave 34 208.7 210.29 210.32 0.001698 1.49 22.78 28.75 0.3
23.2205 10-yr 860 208.7 216.06 216.22 0.000646 3.27 290.35 114.51 0.24
23.2205 100-yr 1850 208.7 218.21 218.5 0.000826 4.56 675.89 223.2 0.29

23.069 7Q10 8.4 207.7 209 209.01 0.000256 0.51 16.52 25.38 0.11
23.069 Summer Ave 34 207.7 209.93 209.94 0.000214 0.71 47.76 38.55 0.11
23.069 10-yr 860 207.7 215.7 215.81 0.000384 2.79 386.06 121.23 0.19
23.069 100-yr 1850 207.7 217.78 217.97 0.000498 3.82 947.23 303.8 0.23

22.8683 7Q10 8.4 207.3 208.52 208.53 0.000979 0.95 8.89 14.61 0.21
22.8683 Summer Ave 34 207.3 209.56 209.58 0.000588 1.11 30.7 27.15 0.18
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Table F-7
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22.8683 10-yr 860 207.3 215.18 215.32 0.000569 3.09 456.69 391.47 0.23
22.8683 100-yr 1850 207.3 217.42 217.5 0.000346 2.99 1892.14 799.72 0.19

22.6637 7Q10 8.4 206.5 208.06 208.07 0.00024 0.55 15.19 19.46 0.11
22.6637 Summer Ave 34 206.5 209.23 209.24 0.000191 0.73 46.45 32.79 0.11
22.6637 10-yr 860 206.5 214.68 214.79 0.000418 2.77 597.07 307.39 0.2
22.6637 100-yr 1850 206.5 217.01 217.11 0.000364 3.21 1507.55 425 0.2

22.4668 7Q10 8.4 205.7 207.75 207.75 0.000382 0.57 14.62 14.27 0.1
22.4668 Summer Ave 34 205.7 208.91 208.93 0.000549 0.93 40.51 44.38 0.13
22.4668 10-yr 860 205.7 214.43 214.45 0.000228 1.22 1306.23 501.89 0.1
22.4668 100-yr 1850 205.7 216.82 216.84 0.000167 1.39 2776.68 677.88 0.09

22.2395 7Q10 8.4 205.6 207.23 207.23 0.000509 0.58 14.53 17.87 0.11
22.2395 Summer Ave 34 205.6 208.13 208.14 0.000794 0.97 35.05 27.64 0.15
22.2395 10-yr 860 205.6 213.81 213.92 0.001061 2.9 417.81 146.5 0.22
22.2395 100-yr 1850 205.6 216.27 216.42 0.001022 3.53 981.95 432.27 0.23

22.1107 7Q10 8.4 205.6 206.57 206.59 0.002343 1.1 7.61 15.68 0.28
22.1107 Summer Ave 34 205.6 207.24 207.28 0.002301 1.56 21.85 26.58 0.3
22.1107 10-yr 860 205.6 213.25 213.37 0.00065 2.82 391.74 149.15 0.22
22.1107 100-yr 1850 205.6 215.7 215.87 0.00065 3.63 856.4 233.14 0.23

22.0918 7Q10 8.4 205.5 206.3 206 206.32 0.003252 1.14 7.35 18.46 0.32
22.0918 Summer Ave 34 205.5 207.07 206.38 207.1 0.001404 1.18 28.73 36.51 0.24
22.0918 10-yr 860 205.5 213.22 208.65 213.3 0.000317 2.29 375.45 66.36 0.16
22.0918 100-yr 1850 205.5 215.6 209.91 215.8 0.000517 3.6 513.23 122.72 0.21

22.0891 Bridge

22.0865 7Q10 8.4 205.5 206.3 206 206.32 0.003253 1.14 7.35 18.46 0.32
22.0865 Summer Ave 34 205.5 207.07 206.38 207.1 0.001404 1.18 28.73 36.51 0.24
22.0865 10-yr 860 205.5 213.22 208.65 213.3 0.000317 2.29 375.45 66.36 0.16
22.0865 100-yr 1850 205.5 215.6 209.91 215.8 0.000517 3.6 513.23 122.7 0.21

22.0675 7Q10 8.4 204.5 206.28 206.29 0.000068 0.23 36.94 41.4 0.04
22.0675 Summer Ave 34 204.5 207.05 207.05 0.000165 0.45 75.19 58.07 0.07
22.0675 10-yr 860 204.5 213.2 213.26 0.000339 1.86 463.16 67.93 0.13
22.0675 100-yr 1850 204.5 215.58 215.71 0.00057 2.86 794.57 349.3 0.17

22.0296 7Q10 8.4 205.5 206.22 206.24 0.005282 1.09 7.69 21.33 0.32
22.0296 Summer Ave 34 205.5 206.95 206.97 0.001837 1.18 28.7 31.47 0.22
22.0296 10-yr 860 205.5 212.91 213.11 0.001659 3.62 237.42 38.54 0.26
22.0296 100-yr 1850 205.5 215 215.46 0.002808 5.52 452.92 269.12 0.34

21.8383 7Q10 8.4 202 206.23 206.23 0.000002 0.08 104.94 35.66 0.01
21.8383 Summer Ave 34 202 206.91 206.91 0.000016 0.26 130.39 39.15 0.03
21.8383 10-yr 860 202 212.86 212.87 0.000068 0.93 2396.09 934.77 0.06
21.8383 100-yr 1850 202 215.15 215.15 0.000055 1 4688.77 1070.92 0.06

21.63 7Q10 8.4 204 206.22 206.22 0.000026 0.18 45.55 34.02 0.03
21.63 Summer Ave 34 204 206.86 206.87 0.000137 0.49 69.93 41.84 0.07
21.63 10-yr 860 204 212.79 212.79 0.000066 0.8 2416.56 880.68 0.06
21.63 100-yr 1850 204 215.09 215.09 0.000053 0.89 4510.87 941.03 0.05

21.4785 7Q10 8.4 202 206.22 206.22 0.000001 0.07 112.83 31.49 0.01
21.4785 Summer Ave 34 202 206.84 206.84 0.000013 0.26 132.86 32.89 0.02
21.4785 10-yr 860 202 212.69 212.71 0.00017 1.51 1366.14 604.29 0.09
21.4785 100-yr 1850 202 215.01 215.03 0.000137 1.58 2786.39 618.8 0.08

21.2986 7Q10 8.4 206 206.14 206.14 206.21 0.070787 2.08 4.03 29.81 1
21.2986 Summer Ave 34 206 206.77 206.35 206.79 0.003543 1.35 25.27 37.96 0.29
21.2986 10-yr 860 206 212.58 212.59 0.000122 0.99 1910.63 811.66 0.08
21.2986 100-yr 1850 206 214.94 214.95 0.000077 1.01 3886.53 871.38 0.06

21.1187 7Q10 8.4 201 205.2 205.2 0.000044 0.29 28.91 13.77 0.04
21.1187 Summer Ave 34 201 206.24 206.25 0.00022 0.75 45.06 17.19 0.08
21.1187 10-yr 860 201 212.43 212.44 0.000239 1.39 1432.35 560.53 0.1
21.1187 100-yr 1850 201 214.84 214.85 0.000151 1.39 2789.87 563.55 0.08

20.9293 7Q10 8.4 202.1 205.19 205.19 0.000004 0.11 76.31 27.7 0.01
20.9293 Summer Ave 34 202.1 206.19 206.19 0.000027 0.33 104.42 28.6 0.03
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20.9293 10-yr 860 202.1 212.15 212.19 0.000265 1.87 839.3 195.77 0.11
20.9293 100-yr 1850 202.1 214.57 214.63 0.000371 2.57 1326.6 207.84 0.13

20.7586 7Q10 8.4 202.1 205.19 205.19 0.000002 0.11 76.24 27.69 0.01
20.7586 Summer Ave 34 202.1 206.17 206.18 0.000013 0.33 103.95 28.58 0.03
20.7586 10-yr 860 202.1 211.98 212.02 0.000138 1.9 806.18 194.73 0.11
20.7586 100-yr 1850 202.1 214.33 214.39 0.000191 2.61 1277.79 206.66 0.13

20.4783 7Q10 8.4 202.4 205.18 205.18 0.000004 0.11 76.11 47.32 0.02
20.4783 Summer Ave 34 202.4 206.15 206.16 0.000014 0.27 126.29 56.21 0.03
20.4783 10-yr 860 202.4 211.81 211.85 0.0001 1.55 638.32 134.85 0.1
20.4783 100-yr 1850 202.4 214.05 214.13 0.000167 2.41 981.46 185.21 0.14

20.4594 7Q10 8.4 203.3 205.18 203.97 205.18 0.000108 0.42 20.09 21.37 0.08
20.4594 Summer Ave 34 203.3 206.14 204.47 206.15 0.000195 0.74 45.85 32.28 0.11
20.4594 10-yr 860 203.3 211.75 207.58 211.82 0.000372 2.12 405.82 96.04 0.18
20.4594 100-yr 1850 203.3 213.95 209.1 214.09 0.000466 2.92 633.96 109.27 0.21

20.4539 Bridge

20.4484 7Q10 8.4 203.3 205.17 203.97 205.17 0.000144 0.42 19.91 21.27 0.08
20.4484 Summer Ave 34 203.3 206.13 204.47 206.13 0.000262 0.75 45.37 32.11 0.11
20.4484 10-yr 860 203.3 211.75 207.58 211.82 0.000486 2.12 405.82 96.04 0.18
20.4484 100-yr 1850 203.3 213.95 209.1 214.09 0.000608 2.92 633.96 109.27 0.21

20.4294 7Q10 8.4 203.3 205.17 203.82 205.17 0.000036 0.27 30.61 26.78 0.05
20.4294 Summer Ave 34 203.3 206.11 204.2 206.12 0.00009 0.57 59.97 35.26 0.08
20.4294 10-yr 860 203.3 211.7 207.14 211.78 0.000313 2.28 376.67 76.99 0.17
20.4294 100-yr 1850 203.3 213.82 208.76 214.01 0.000517 3.5 529.07 88.88 0.23

20.424 Bridge

20.4185 7Q10 8.4 203.3 205.16 203.82 205.17 0.000047 0.28 30.55 26.76 0.05
20.4185 Summer Ave 34 203.3 206.11 204.2 206.11 0.000119 0.57 59.74 35.2 0.08
20.4185 10-yr 860 203.3 211.7 207.14 211.78 0.000409 2.28 376.67 76.99 0.17
20.4185 100-yr 1850 203.3 213.82 208.76 214.01 0.000675 3.5 529.06 88.88 0.23

20.3995 7Q10 8.4 203 205.16 205.16 0.000018 0.22 38.89 29.39 0.03
20.3995 Summer Ave 34 203 206.1 206.1 0.000058 0.48 70.42 37.83 0.06
20.3995 10-yr 860 203 211.67 211.74 0.000267 2.16 407.61 78.51 0.16
20.3995 100-yr 1850 203 213.78 213.95 0.000452 3.33 585.55 90.31 0.22

20.1874 7Q10 8.8 203.4 205.11 205.12 0.000156 0.53 16.73 16.43 0.09
20.1874 Summer Ave 35.6 203.4 205.94 205.96 0.0004 1.1 32.47 21.37 0.16
20.1874 10-yr 888 203.4 211.21 211.32 0.000553 3.11 658.02 339.82 0.23
20.1874 100-yr 1935 203.4 213.33 213.43 0.000438 3.42 1599.58 543.35 0.21

19.9791 7Q10 8.8 203.1 205.05 205.05 0.000033 0.29 30.1 22.38 0.04
19.9791 Summer Ave 35.6 203.1 205.68 205.69 0.00017 0.78 45.53 26.32 0.1
19.9791 10-yr 888 203.1 210.67 210.76 0.000457 2.78 727.98 415.02 0.21
19.9791 100-yr 1935 203.1 212.99 213.04 0.000269 2.68 2007.08 614.88 0.17

19.7821 7Q10 8.8 200.5 205.04 205.04 0.000002 0.11 79.96 29.25 0.01
19.7821 Summer Ave 35.6 200.5 205.64 205.64 0.000018 0.36 98.36 32.15 0.04
19.7821 10-yr 888 200.5 210.3 210.37 0.000315 2.4 690.76 286.34 0.17
19.7821 100-yr 1935 200.5 212.68 212.75 0.000284 2.85 1569.44 425.58 0.17

19.5889 7Q10 8.8 202.5 205.04 205.04 0.00001 0.19 45.42 24.38 0.03
19.5889 Summer Ave 35.6 202.5 205.6 205.61 0.000071 0.59 59.85 26.51 0.07
19.5889 10-yr 888 202.5 209.8 209.92 0.000634 3.23 582.3 271.16 0.24
19.5889 100-yr 1935 202.5 212.3 212.4 0.00044 3.44 1432.89 402.07 0.21

19.4147 7Q10 8.8 201.8 205.03 205.03 0.000002 0.09 96.44 38.65 0.01
19.4147 Summer Ave 35.6 201.8 205.58 205.59 0.000013 0.3 117.84 39.29 0.03
19.4147 10-yr 888 201.8 209.3 209.42 0.000471 2.91 457.95 189.63 0.2
19.4147 100-yr 1935 201.8 211.83 211.98 0.000463 3.59 1099.56 317.76 0.21

19.3957 7Q10 8.8 203.9 205.02 204.65 205.03 0.001558 0.96 9.12 39.91 0.26
19.3957 Summer Ave 35.6 203.9 205.53 205.03 205.57 0.002134 1.54 23.12 58.44 0.33
19.3957 10-yr 888 203.9 208.74 207.4 209.22 0.002987 5.54 160.43 166.76 0.51
19.3957 100-yr 1935 203.9 210.64 209 211.62 0.003552 7.96 243.04 259.96 0.59
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(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)

19.3903 Bridge

19.3849 7Q10 8.8 203.9 204.65 204.65 204.78 0.028415 2.87 3.07 26.78 1
19.3849 Summer Ave 35.6 203.9 205.03 205.03 205.25 0.022913 3.75 9.49 40.55 0.99
19.3849 10-yr 888 203.9 208.74 207.4 209.22 0.002988 5.54 160.41 166.75 0.51
19.3849 100-yr 1935 203.9 210.64 209 211.62 0.003553 7.96 243 259.89 0.59

19.366 7Q10 8.8 202 203.71 203.71 0.000065 0.31 28.64 33.47 0.06
19.366 Summer Ave 35.6 202 204.43 204.43 0.000195 0.61 58.64 56.41 0.1
19.366 10-yr 888 202 208.93 208.95 0.000138 1.17 785.95 275.35 0.11
19.366 100-yr 1935 202 211.08 211.11 0.000126 1.53 1517.31 391.83 0.11

19.1387 7Q10 8.8 202.7 203.54 203.55 0.000445 0.66 13.34 20.83 0.15
19.1387 Summer Ave 35.6 202.7 203.79 203.85 0.002618 1.89 18.82 22.81 0.37
19.1387 10-yr 888 202.7 208.15 208.5 0.002145 4.86 232.63 104.77 0.42
19.1387 100-yr 1935 202.7 210.47 210.74 0.001227 4.96 932.32 514.84 0.35

18.9721 7Q10 8.8 200.1 203.54 203.54 0.000002 0.1 92.08 39.44 0.01
18.9721 Summer Ave 35.6 200.1 203.77 203.77 0.000021 0.35 101.08 39.83 0.04
18.9721 10-yr 888 200.1 207.05 207.26 0.000931 3.68 241.41 50.86 0.28
18.9721 100-yr 1935 200.1 209.29 209.67 0.001196 5.12 585.05 253.05 0.33

18.7486 7Q10 8.8 198.2 203.54 203.54 0 0.03 279.01 104.46 0
18.7486 Summer Ave 35.6 198.2 203.76 203.76 0.000002 0.12 302.78 108.82 0.01
18.7486 10-yr 888 198.2 206.89 206.92 0.000112 1.2 739.61 174.12 0.1
18.7486 100-yr 1935 198.2 209.16 209.2 0.000139 1.68 1226.71 242.78 0.12

18.5819 7Q10 8.8 198.8 203.54 203.54 0 0.02 406.45 119.36 0
18.5819 Summer Ave 35.6 198.8 203.76 203.76 0.000001 0.08 433.03 120.17 0.01
18.5819 10-yr 888 198.8 206.82 206.83 0.000078 1.09 816.91 131.34 0.08
18.5819 100-yr 1935 198.8 209.04 209.08 0.000135 1.72 1167.34 198.42 0.11

18.563 7Q10 8.8 199.6 203.54 199.65 203.54 0 0.02 479.11 171.51 0
18.563 Summer Ave 35.6 199.6 203.76 199.74 203.76 0.000001 0.07 506.08 174.33 0.01
18.563 10-yr 888 199.6 206.81 200.78 206.83 0.000053 1.01 876.49 192.75 0.07
18.563 100-yr 1935 199.6 209.02 201.59 209.07 0.000104 1.69 1145.58 196.12 0.1

18.5622 Bridge

18.5615 7Q10 8.8 199.6 203.54 199.65 203.54 0 0.02 479.11 171.51 0
18.5615 Summer Ave 35.6 199.6 203.76 199.74 203.76 0.000001 0.07 506.08 174.33 0.01
18.5615 10-yr 888 199.6 206.81 200.78 206.83 0.000053 1.01 876.3 192.75 0.07
18.5615 100-yr 1935 199.6 209.02 201.59 209.06 0.000104 1.69 1144.8 196.11 0.1

18.5425 7Q10 8.8 197.3 203.54 203.54 0 0.01 662.93 118.16 0
18.5425 Summer Ave 35.6 197.3 203.76 203.76 0 0.05 689.22 118.84 0
18.5425 10-yr 888 197.3 206.81 206.82 0.000049 0.83 1065.57 132.34 0.05
18.5425 100-yr 1935 197.3 209.01 209.05 0.000107 1.42 1421.72 207.25 0.08

18.3418 7Q10 9.1 199.2 203.54 203.54 0 0.03 332.86 153.33 0
18.3418 Summer Ave 36.7 199.2 203.76 203.76 0.000004 0.1 367.61 161.14 0.01
18.3418 10-yr 927 199.2 206.72 206.73 0.000149 0.94 993.65 259.23 0.08
18.3418 100-yr 1998 199.2 208.88 208.9 0.000166 1.31 1628.13 325.78 0.09

18.2016 7Q10 9.1 198.7 203.54 203.54 0 0.02 477.2 176.54 0
18.2016 Summer Ave 36.7 198.7 203.76 203.76 0.000002 0.07 516.92 189.56 0.01
18.2016 10-yr 927 198.7 206.64 206.65 0.000084 0.63 1474.45 421.62 0.06
18.2016 100-yr 1998 198.7 208.81 208.82 0.000077 0.83 2500.44 527.72 0.06

18.0615 7Q10 9.1 197.7 203.54 203.54 0.000001 0.06 164.98 56.82 0.01
18.0615 Summer Ave 36.7 197.7 203.76 203.76 0.000012 0.21 177.74 60.69 0.02
18.0615 10-yr 927 197.7 206.39 206.49 0.0009 2.55 371.85 83.15 0.2
18.0615 100-yr 1998 197.7 208.43 208.65 0.001294 3.83 567.44 119.43 0.25

18.0482 7Q10 9.1 200.7 203.54 200.79 203.54 0.000001 0.05 179.12 63.09 0.01
18.0482 Summer Ave 36.7 200.7 203.76 200.92 203.76 0.000009 0.19 192.75 63.1 0.02
18.0482 10-yr 927 200.7 206.33 202.58 206.43 0.000771 2.61 359.09 66.15 0.19
18.0482 100-yr 1998 200.7 208.27 203.84 208.54 0.001325 4.17 487.89 66.16 0.27

18.048 Inl Struct

18.0448 7Q10 9.1 196 196.6 196.6 0.000128 0.24 37.99 63.01 0.05
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Table F-7
HEC-RAS Output
Dredging (Initial)

River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl
(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)

18.0448 Summer Ave 36.7 196 197.45 197.45 0.000113 0.4 91.06 63.02 0.06
18.0448 10-yr 927 196 202.72 202.79 0.000428 2.19 423.76 63.12 0.15
18.0448 100-yr 1998 196 206.41 206.56 0.000461 3.04 661.4 66.16 0.17

18.0416 7Q10 9.1 196 196.6 196.09 196.6 0.000115 0.23 40.25 68.42 0.05
18.0416 Summer Ave 36.7 196 197.44 196.21 197.44 0.0001 0.38 96.89 69.85 0.06
18.0416 10-yr 927 196 202.71 197.81 202.78 0.000378 2.06 451 77.21 0.14
18.0416 100-yr 1998 196 206.41 199.02 206.53 0.000381 2.77 795.63 101.84 0.15

18.0371 Bridge

18.0327 7Q10 9.1 196 196.59 196.09 196.59 0.000076 0.23 39.86 68.41 0.05
18.0327 Summer Ave 36.7 196 197.44 196.21 197.44 0.000065 0.38 96.46 69.84 0.06
18.0327 10-yr 927 196 202.71 197.81 202.78 0.000242 2.06 451 77.21 0.14
18.0327 100-yr 1998 196 206.17 199.02 206.29 0.000268 2.85 771.12 98.13 0.16

18.0137 7Q10 9.1 194.9 196.58 196.58 0.000244 0.46 19.73 19.37 0.08
18.0137 Summer Ave 36.7 194.9 197.4 197.42 0.000673 0.95 38.75 29.21 0.14
18.0137 10-yr 927 194.9 202.62 202.72 0.001014 2.82 432.31 114.39 0.21
18.0137 100-yr 1998 194.9 206.13 206.25 0.000662 3.16 881.12 136.14 0.19

17.8168 7Q10 9.6 195.2 196.48 196.48 0.000056 0.22 43.26 42.92 0.04
17.8168 Summer Ave 39 195.2 197.04 197.05 0.000224 0.57 68.91 47.53 0.08
17.8168 10-yr 974 195.2 201.63 201.73 0.000905 2.6 432.66 118.75 0.2
17.8168 100-yr 2120 195.2 205.55 205.65 0.000497 2.81 937.54 130.02 0.17

17.7978 7Q10 9.6 195.6 196.46 195.89 196.46 0.00048 0.45 21.31 36.93 0.1
17.7978 Summer Ave 39 195.6 196.99 196.16 197 0.001007 0.89 43.72 47.35 0.16
17.7978 10-yr 974 195.6 201.53 198.37 201.63 0.001024 2.63 425.1 151.22 0.22
17.7978 100-yr 2120 195.6 205.51 199.71 205.6 0.000444 2.62 1082.63 181.39 0.16

17.7948 Bridge

17.7918 7Q10 9.6 195.6 195.89 195.89 195.98 0.041981 2.39 4.02 22.79 1
17.7918 Summer Ave 39 195.6 196.35 196.16 196.43 0.009005 2.23 17.53 34.87 0.55
17.7918 10-yr 974 195.6 201.13 198.37 201.26 0.000912 2.93 367.38 134.75 0.25
17.7918 100-yr 2120 195.6 204.08 199.71 204.23 0.000587 3.34 833.66 168.71 0.22

17.7728 7Q10 9.6 194.8 195.57 195.57 0.00078 0.53 18.06 35.17 0.13
17.7728 Summer Ave 39 194.8 196.11 196.13 0.001289 0.97 40.06 45.81 0.18
17.7728 10-yr 974 194.8 201.07 201.16 0.000794 2.43 477.42 153.57 0.19
17.7728 100-yr 2120 194.8 204.04 204.15 0.00063 2.96 963.23 173.89 0.18

17.7444 7Q10 9.6 194.8 195.1 195.1 195.18 0.09272 2.38 4.04 22.82 1
17.7444 Summer Ave 39 194.8 195.46 195.57 0.037307 2.73 14.27 32.99 0.73
17.7444 10-yr 974 194.8 200.92 201.01 0.001276 2.52 453.59 152.5 0.2
17.7444 100-yr 2120 194.8 203.92 204.04 0.000935 2.97 943.32 173.1 0.19

17.7255 7Q10 9.6 194 194.67 194.15 194.67 0.000537 0.4 24.21 42.09 0.09
17.7255 Summer Ave 39 194 195.11 194.36 195.12 0.00145 0.88 44.15 48.54 0.16
17.7255 10-yr 974 194 200.8 196.51 200.89 0.001103 2.42 402.16 77.29 0.19
17.7255 100-yr 2120 194 203.75 198 203.91 0.001331 3.25 652.42 92.2 0.22

17.7243 Bridge

17.7232 7Q10 9.6 194 194.67 194.67 0.000541 0.4 24.15 42.06 0.09
17.7232 Summer Ave 39 194 195.1 195.11 0.001483 0.89 43.83 48.51 0.16
17.7232 10-yr 974 194 200.76 200.86 0.001124 2.44 399.59 77.12 0.19
17.7232 100-yr 2120 194 203.69 203.86 0.001361 3.28 647.3 91.92 0.22

17.7043 7Q10 9.6 193.5 194.65 194.65 0.000097 0.22 42.67 47.72 0.04
17.7043 Summer Ave 39 193.5 195.02 195.03 0.00052 0.64 60.54 49.15 0.1
17.7043 10-yr 974 193.5 200.66 200.75 0.001011 2.44 400.33 80.26 0.18
17.7043 100-yr 2120 193.5 203.58 203.74 0.001053 3.28 791.64 169.51 0.2

17.6588 7Q10 9.6 193.1 194.64 194.65 0.000016 0.16 60.4 53.51 0.03
17.6588 Summer Ave 39 193.1 194.97 194.97 0.000117 0.5 78.35 56.48 0.07
17.6588 10-yr 974 193.1 200.58 200.64 0.000234 1.95 600.18 142.56 0.14
17.6588 100-yr 2120 193.1 203.5 203.61 0.000277 2.72 1208.12 317.97 0.16

17.6399 7Q10 9.6 194.1 194.62 194.47 194.63 0.003859 1 9.58 33.41 0.33
17.6399 Summer Ave 39 194.1 194.83 194.68 194.91 0.010621 2.33 16.77 35.27 0.59

Table F-7
12



Table F-7
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Dredging (Initial)

River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl
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17.6399 10-yr 974 194.1 200.47 197.06 200.58 0.000766 2.68 363.03 128.84 0.23
17.6399 100-yr 2120 194.1 203.41 198.61 203.56 0.000528 3.16 945.28 247.31 0.21

17.636 Bridge

17.6321 7Q10 9.6 194.1 194.62 194.47 194.63 0.003859 1 9.58 33.41 0.33
17.6321 Summer Ave 39 194.1 194.83 194.68 194.91 0.010631 2.33 16.76 35.27 0.59
17.6321 10-yr 974 194.1 200.47 197.06 200.58 0.000766 2.68 363.03 128.84 0.23
17.6321 100-yr 2120 194.1 203.2 198.61 203.36 0.000591 3.28 894.04 239.26 0.22

17.6132 7Q10 10.8 193 193.38 193.38 193.45 0.099029 2.21 4.88 32.14 1
17.6132 Summer Ave 43.7 193 194 194.04 0.007118 1.65 26.51 37.64 0.35
17.6132 10-yr 1090 193 200.4 200.48 0.000948 2.47 541.08 174.01 0.18
17.6132 100-yr 2380 193 203.15 203.27 0.000915 3.13 1164.02 279.06 0.19

17.3366 7Q10 10.8 191.3 192.39 192.39 0.000096 0.23 47.39 51.34 0.04
17.3366 Summer Ave 43.7 191.3 193.43 193.44 0.000131 0.43 102.04 53.05 0.05
17.3366 10-yr 1090 191.3 199.74 199.77 0.000284 1.6 1252.92 384.3 0.1
17.3366 100-yr 2380 191.3 202.57 202.6 0.000259 1.86 2412.89 425.67 0.1

17.3177 7Q10 10.8 190.8 192.38 191.1 192.38 0.000036 0.16 68.77 63.5 0.03
17.3177 Summer Ave 43.7 190.8 193.42 191.4 193.43 0.000064 0.32 138.38 73.48 0.04
17.3177 10-yr 1090 190.8 199.67 193.38 199.73 0.000369 1.94 562.65 155.66 0.12
17.3177 100-yr 2380 190.8 202.36 194.75 202.52 0.00069 3.19 745.14 216.22 0.17

17.3148 Bridge

17.3119 7Q10 10.8 190.8 192.38 191.1 192.38 0.000025 0.16 68.71 63.49 0.03
17.3119 Summer Ave 43.7 190.8 193.42 191.4 193.42 0.000044 0.32 138.25 73.46 0.04
17.3119 10-yr 1090 190.8 199.64 193.38 199.69 0.00026 1.95 560.17 155.18 0.12
17.3119 100-yr 2380 190.8 202.36 194.76 202.52 0.000479 3.19 745.14 216.22 0.17

17.293 7Q10 11.4 190.9 192.37 192.37 0.000097 0.25 44.81 41.3 0.04
17.293 Summer Ave 46.1 190.9 193.41 193.42 0.000178 0.52 88.53 43.01 0.06
17.293 10-yr 1150 190.9 199.62 199.65 0.000314 1.66 1416.14 444.99 0.1
17.293 100-yr 2510 190.9 202.39 202.42 0.000265 1.86 2748.25 499.91 0.1

17.1226 7Q10 11.4 191.2 192.11 192.12 0.003015 0.99 11.5 24.2 0.25
17.1226 Summer Ave 46.1 191.2 193.05 193.07 0.001314 1.21 38.13 31.75 0.19
17.1226 10-yr 1150 191.2 199.21 199.27 0.000578 2.44 940.77 395.7 0.17
17.1226 100-yr 2510 191.2 202.11 202.15 0.000324 2.34 2297.93 486.62 0.14

16.9256 7Q10 11.4 190.6 191.86 191.87 0.000083 0.24 46.83 54.21 0.05
16.9256 Summer Ave 46.1 190.6 192.73 192.74 0.000138 0.48 95.36 57.5 0.07
16.9256 10-yr 1150 190.6 198.7 198.77 0.000408 2.18 676.71 181.13 0.14
16.9256 100-yr 2510 190.6 201.63 201.74 0.000481 2.97 1453.81 417.02 0.17

16.7173 7Q10 11.4 190 191.74 191.74 0.000162 0.43 26.25 20.2 0.07
16.7173 Summer Ave 46.1 190 192.41 192.43 0.000784 1.12 41.21 24.87 0.15
16.7173 10-yr 1150 190 198.47 198.48 0.00017 1.32 1838.18 482.18 0.09
16.7173 100-yr 2510 190 201.44 201.46 0.000134 1.5 3301.61 500.9 0.09

16.5506 7Q10 11.4 188.3 191.73 191.73 0.000004 0.1 109.81 49.06 0.01
16.5506 Summer Ave 46.1 188.3 192.35 192.35 0.000033 0.33 140.57 50.64 0.03
16.5506 10-yr 1150 188.3 198.3 198.32 0.000179 1.58 1450 425.35 0.1
16.5506 100-yr 2510 188.3 201.3 201.32 0.000167 1.87 3019.55 613.06 0.1

16.5316 7Q10 11.4 188.5 191.73 189.08 191.73 0.000006 0.1 115.79 71.74 0.01
16.5316 Summer Ave 46.1 188.5 192.34 189.52 192.34 0.000038 0.28 164.04 85.39 0.04
16.5316 10-yr 1150 188.5 198.28 192.17 198.3 0.000126 1.14 1010.34 172.54 0.08
16.5316 100-yr 2510 188.5 201.26 193.54 201.3 0.000166 1.69 1486.15 183.89 0.1

16.5303 Bridge

16.529 7Q10 11.4 188.5 191.73 189.08 191.73 0.000006 0.1 115.78 71.73 0.01
16.529 Summer Ave 46.1 188.5 192.34 189.52 192.34 0.000038 0.28 163.97 85.37 0.04
16.529 10-yr 1150 188.5 198.28 192.17 198.3 0.000127 1.14 1009.48 172.52 0.08
16.529 100-yr 2510 188.5 201.25 193.54 201.29 0.000167 1.69 1484.43 183.85 0.1

16.5243 7Q10 11.4 190.6 191.72 191.16 191.72 0.001441 0.76 14.94 26.78 0.18
16.5243 Summer Ave 46.1 190.6 192.3 191.58 192.33 0.002459 1.32 34.88 40.92 0.25
16.5243 10-yr 1150 190.6 198.13 194.12 198.26 0.000845 2.95 452.45 94.05 0.21
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Table F-7
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16.5243 100-yr 2510 190.6 200.98 195.72 201.22 0.00103 4.17 745.18 152.55 0.24

16.5205 Bridge

16.5167 7Q10 11.4 190.6 191.35 191.16 191.4 0.007449 1.67 6.83 18.1 0.48
16.5167 Summer Ave 46.1 190.6 192.29 191.58 192.32 0.001624 1.34 34.47 40.67 0.26
16.5167 10-yr 1150 190.6 198.12 194.12 198.25 0.000559 3 451.36 93.96 0.21
16.5167 100-yr 2510 190.6 200.96 195.71 201.22 0.000698 4.29 743.19 151.22 0.25

16.5096 7Q10 11.4 185.3 191.38 191.38 0 0.04 286.42 57.03 0
16.5096 Summer Ave 46.1 185.3 192.31 192.31 0.000002 0.14 340.31 58.51 0.01
16.5096 10-yr 1150 185.3 198.16 198.2 0.000133 1.62 772.35 94.62 0.08
16.5096 100-yr 2510 185.3 201.02 201.13 0.000281 2.73 1074.1 116.07 0.13

16.4954 7Q10 11.4 185.3 191.38 191.38 0 0.04 286.47 57.03 0
16.4954 Summer Ave 46.1 185.3 192.31 192.31 0.000002 0.14 340.35 58.51 0.01
16.4954 10-yr 1150 185.3 198.15 198.19 0.000133 1.62 772.23 94.85 0.08
16.4954 100-yr 2510 185.3 201 201.11 0.000282 2.73 1073.59 116.38 0.13

16.4927 7Q10 11.4 186.5 191.38 186.93 191.38 0 0.03 379.91 103.68 0
16.4927 Summer Ave 46.1 186.5 192.31 187.25 192.31 0.000001 0.1 478.11 106.87 0.01
16.4927 10-yr 1150 186.5 198.16 189.15 198.17 0.000056 1.01 1133.73 272.12 0.06
16.4927 100-yr 2510 186.5 201.03 190.29 201.08 0.000115 1.72 1458.22 313.64 0.08

16.4914 Bridge

16.4901 7Q10 11.4 186.5 191.38 186.93 191.38 0 0.03 379.91 103.68 0
16.4901 Summer Ave 46.1 186.5 192.31 187.25 192.31 0.000001 0.1 478.11 106.87 0.01
16.4901 10-yr 1150 186.5 198.16 189.15 198.17 0.000036 1.01 1133.45 272.08 0.06
16.4901 100-yr 2510 186.5 201.02 190.29 201.07 0.000074 1.72 1457.44 313.54 0.08

16.4711 7Q10 11.4 186.7 191.38 191.38 0 0.03 359.24 102.99 0
16.4711 Summer Ave 46.1 186.7 192.31 192.31 0.000001 0.1 456.79 106.19 0.01
16.4711 10-yr 1150 186.7 198.15 198.17 0.000026 0.97 1534.22 269.17 0.05
16.4711 100-yr 2510 186.7 201.02 201.06 0.000045 1.52 2366.42 310.67 0.08

16.2704 7Q10 11.4 189.7 191.37 191.37 0.000055 0.33 34.99 26.59 0.05
16.2704 Summer Ave 46.1 189.7 192.3 192.3 0.00017 0.75 61.56 31.02 0.09
16.2704 10-yr 1150 189.7 198.06 198.1 0.000316 2.14 1165.05 422.41 0.15
16.2704 100-yr 2510 189.7 200.93 200.96 0.000231 2.24 2472.43 527.57 0.14

16.081 7Q10 11.4 189.2 191.36 191.36 0.000009 0.17 68.67 36.29 0.02
16.081 Summer Ave 46.1 189.2 192.22 192.22 0.000046 0.46 100.33 36.95 0.05
16.081 10-yr 1150 189.2 197.38 197.59 0.000889 3.71 371.96 123.65 0.24
16.081 100-yr 2510 189.2 200.22 200.52 0.001002 4.87 876.32 231.35 0.27

16.062 7Q10 11.4 190.8 191.33 191.13 191.35 0.003093 0.94 12.1 39.21 0.3
16.062 Summer Ave 46.1 190.8 192.2 191.38 192.21 0.000515 0.86 53.31 50.71 0.15
16.062 10-yr 1150 190.8 197.31 193.67 197.48 0.000879 3.37 340.96 294.72 0.25
16.062 100-yr 2510 190.8 200.27 195.35 200.36 0.000372 2.9 2090.5 770.67 0.17

16.0598 Bridge

16.0575 7Q10 11.4 190.8 191.33 191.13 191.35 0.003204 0.95 11.96 39.11 0.3
16.0575 Summer Ave 46.1 190.8 192.2 191.38 192.21 0.000517 0.87 53.25 50.71 0.15
16.0575 10-yr 1150 190.8 197.25 193.67 197.43 0.000908 3.41 337.69 267.81 0.25
16.0575 100-yr 2510 190.8 199.25 195.35 199.46 0.000918 4.19 1376.26 630.49 0.27

16.0385 7Q10 11.5 189.3 191.34 191.34 0.000005 0.13 86.1 52.18 0.02
16.0385 Summer Ave 46.3 189.3 192.2 192.2 0.000022 0.35 131.84 54.15 0.04
16.0385 10-yr 1153 189.3 197.27 197.34 0.000224 2.27 1089.51 564.5 0.15
16.0385 100-yr 2520 189.3 199.27 199.35 0.000269 2.93 2490.39 838.99 0.17

15.8567 7Q10 11.5 189 191.33 191.33 0.000017 0.2 56.6 37.03 0.03
15.8567 Summer Ave 46.3 189 192.16 192.16 0.000076 0.51 90.78 45.22 0.06
15.8567 10-yr 1153 189 197.02 197.08 0.000316 2.25 1377.93 566.38 0.16
15.8567 100-yr 2520 189 198.96 199.04 0.000391 2.99 2687.5 785.23 0.18

15.6863 7Q10 11.5 190.4 191.08 191.08 191.25 0.034853 3.35 3.44 10.15 1.01
15.6863 Summer Ave 46.3 190.4 191.58 191.58 191.89 0.028951 4.42 10.47 17.72 1.01
15.6863 10-yr 1153 190.4 196.3 196.49 0.001811 4.17 735.98 456.28 0.35
15.6863 100-yr 2520 190.4 198.3 198.45 0.001172 4.32 1920 728.58 0.3
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Table F-7
HEC-RAS Output
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River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl
(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)

15.4514 7Q10 11.5 188 189.53 189.53 0.000028 0.23 50.34 40.32 0.04
15.4514 Summer Ave 46.3 188 189.8 189.81 0.000254 0.75 61.4 42.24 0.11
15.4514 10-yr 1153 188 194.83 194.98 0.000864 3.2 380.68 118.3 0.25
15.4514 100-yr 2520 188 196.71 196.99 0.00115 4.54 1083.66 541.84 0.3

15.3151 7Q10 12.1 185.2 189.53 189.53 0 0.05 221.57 59.21 0
15.3151 Summer Ave 48.9 185.2 189.79 189.79 0.000005 0.21 237.22 59.85 0.02
15.3151 10-yr 1221 185.2 194.48 194.52 0.000441 1.55 809.32 304.88 0.16
15.3151 100-yr 2664 185.2 196.42 196.47 0.000404 1.76 1562.17 442.35 0.16

15.1181 7Q10 12.1 186.3 189.53 189.53 0.000003 0.11 115.22 55.09 0.01
15.1181 Summer Ave 48.9 186.3 189.78 189.78 0.000035 0.38 129.22 56.48 0.04
15.1181 10-yr 1221 186.3 193.87 193.98 0.000594 2.83 540.78 239.37 0.21
15.1181 100-yr 2664 186.3 195.81 195.95 0.000602 3.47 1367.14 634.49 0.22

14.9249 7Q10 12.1 186 189.53 189.53 0.000001 0.08 155.26 47.78 0.01
14.9249 Summer Ave 48.9 186 189.76 189.76 0.000013 0.29 166.38 47.99 0.03
14.9249 10-yr 1221 186 193.09 193.26 0.000831 3.44 481.15 353.09 0.24
14.9249 100-yr 2664 186 195.41 195.47 0.00035 2.73 2361.12 1270.92 0.16

14.7204 7Q10 12.1 180.5 189.53 189.53 0 0.03 401.19 74.57 0
14.7204 Summer Ave 48.9 180.5 189.76 189.76 0.000001 0.12 418.53 75.99 0.01
14.7204 10-yr 1221 180.5 192.9 192.94 0.000128 1.63 1041.92 485.1 0.1
14.7204 100-yr 2664 180.5 195.2 195.24 0.000126 1.92 2613.26 878.97 0.11

14.5272 7Q10 12.1 183.4 189.53 189.53 0 0.02 742.57 146 0
14.5272 Summer Ave 48.9 183.4 189.76 189.76 0 0.06 776.35 147.77 0
14.5272 10-yr 1221 183.4 192.85 192.86 0.000043 0.96 1339.15 229.63 0.06
14.5272 100-yr 2664 183.4 195.1 195.14 0.000081 1.55 1888.71 257.33 0.09

14.3264 7Q10 12.1 180.6 189.53 189.53 0 0.04 329.21 77.95 0
14.3264 Summer Ave 48.9 180.6 189.76 189.76 0.000002 0.14 347.31 80.16 0.01
14.3264 10-yr 1221 180.6 192.71 192.77 0.000252 1.96 637.89 125.72 0.14
14.3264 100-yr 2664 180.6 194.82 194.96 0.000418 3.07 962.46 179.24 0.19

14.2431 7Q10 12.1 182 189.53 189.53 0 0.05 244.47 86.52 0
14.2431 Summer Ave 48.9 182 189.75 189.75 0.000005 0.21 264.7 91.32 0.02
14.2431 10-yr 1221 182 192.54 192.63 0.000394 2.59 671.3 220.24 0.17
14.2431 100-yr 2664 182 194.64 194.76 0.00047 3.37 1210.06 286.54 0.2

14.2241 7Q10 12.1 185 189.53 185.12 189.53 0 0.05 269.32 92.98 0
14.2241 Summer Ave 48.9 185 189.75 185.32 189.75 0.000003 0.17 291.78 104.72 0.02
14.2241 10-yr 1221 185 192.52 187.6 192.58 0.000293 2.21 682.01 179.44 0.15
14.2241 100-yr 2664 185 194.58 189.3 194.71 0.000444 3.25 1061.26 190.09 0.19

14.2223 Inl Struct

14.2204 7Q10 12.1 183 183.43 183.47 0.016618 1.71 7.08 33.24 0.65
14.2204 Summer Ave 48.9 183 183.74 183.62 183.83 0.013394 2.45 20 46.52 0.66
14.2204 10-yr 1221 183 185.98 185.98 187.22 0.018105 8.92 136.81 56.03 1.01
14.2204 100-yr 2664 183 187.7 187.7 189.64 0.015811 11.18 238.18 62.02 1.01

14.2014 7Q10 12.1 181 181.4 181.36 181.46 0.024775 1.98 6.1 30.84 0.79
14.2014 Summer Ave 48.9 181 181.62 181.62 181.79 0.033441 3.33 14.69 42.79 1
14.2014 10-yr 1221 181 183.98 183.98 185.22 0.018119 8.93 136.78 56.03 1.01
14.2014 100-yr 2664 181 185.7 185.7 187.64 0.015822 11.19 238.13 62.02 1.01

14.1749 7Q10 12.1 178.2 178.68 178.6 178.72 0.015739 1.79 6.77 28.51 0.65
14.1749 Summer Ave 48.9 178.2 179.09 179.18 0.008698 2.4 20.34 35.09 0.56
14.1749 10-yr 1221 178.2 183.01 183.4 0.003305 5 249.66 80.04 0.46
14.1749 100-yr 2664 178.2 186.08 186.51 0.001736 5.46 559.07 121.36 0.37

14.156 7Q10 12.1 177.6 178.14 177.91 178.16 0.002695 1.03 11.73 29.91 0.29
14.156 Summer Ave 48.9 177.6 178.69 178.19 178.74 0.00251 1.64 29.81 35.84 0.32
14.156 10-yr 1221 177.6 182.68 180.97 183.08 0.002991 5.08 240.15 95.29 0.45
14.156 100-yr 2664 177.6 185.62 182.62 186.25 0.002267 6.39 416.76 165.74 0.43

14.1548 Bridge

14.1537 7Q10 12.1 177.6 178.13 177.91 178.15 0.002951 1.06 11.4 29.79 0.3
14.1537 Summer Ave 48.9 177.6 178.67 178.19 178.71 0.002757 1.69 28.9 35.57 0.33
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Table F-7
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(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)

14.1537 10-yr 1221 177.6 182.44 180.97 182.89 0.003667 5.4 225.92 90.27 0.49
14.1537 100-yr 2664 177.6 185.33 182.62 186.02 0.002609 6.67 399.57 156.43 0.46

14.1348 7Q10 12.1 177.2 177.61 177.51 177.65 0.009633 1.54 7.85 28.48 0.52
14.1348 Summer Ave 48.9 177.2 177.79 177.79 178.01 0.031412 3.74 13.07 30.39 1.01
14.1348 10-yr 1221 177.2 182.13 182.52 0.003141 5.08 259.3 92.25 0.46
14.1348 100-yr 2664 177.2 185.31 185.66 0.00148 5.21 662.44 168.57 0.35

14.0893 7Q10 12.1 175.2 175.88 175.9 0.005652 1.04 11.6 50 0.38
14.0893 Summer Ave 49.1 175.2 176.45 176.48 0.001533 1.22 40.1 50.01 0.24
14.0893 10-yr 1223 175.2 181.75 182 0.001406 4.01 305.07 50.09 0.29
14.0893 100-yr 2670 175.2 184.73 185.25 0.001877 5.82 470.99 63.71 0.34

14.0704 7Q10 12.1 175.2 175.76 175.51 175.77 0.000519 0.37 32.48 111.27 0.12
14.0704 Summer Ave 49.1 175.2 176.41 175.65 176.41 0.00025 0.44 111.07 170.98 0.1
14.0704 10-yr 1223 175.2 181.84 176.93 181.86 0.000092 1.18 1033.41 181.83 0.08
14.0704 100-yr 2670 175.2 184.94 177.73 184.98 0.000111 1.71 1560.55 188.03 0.1

14.066 Bridge

14.0617 7Q10 12.1 174.7 175.76 175.01 175.77 0.000019 0.14 88.21 113.05 0.03
14.0617 Summer Ave 49.1 174.7 176.41 175.15 176.41 0.000038 0.25 196.06 171.98 0.04
14.0617 10-yr 1223 174.7 181.84 176.43 181.85 0.000071 1.09 1118.23 182.82 0.08
14.0617 100-yr 2670 174.7 184.94 177.23 184.98 0.000093 1.62 1645.18 189.02 0.09

14.0428 7Q10 12.1 175.2 175.57 175.57 175.72 0.035543 3.02 4.01 14.11 1
14.0428 Summer Ave 49.1 175.2 176.01 176.01 176.31 0.028481 4.39 11.18 18.88 1.01
14.0428 10-yr 1223 175.2 181.78 181.83 0.000592 2.13 780.95 315.33 0.2
14.0428 100-yr 2670 175.2 184.93 184.96 0.000209 1.92 2064.99 489.32 0.13

13.8193 7Q10 12.1 172.3 175.06 175.06 0.000002 0.08 153.47 77.49 0.01
13.8193 Summer Ave 49.1 172.3 175.48 175.49 0.000016 0.26 186.56 78.6 0.03
13.8193 10-yr 1223 172.3 181.54 181.57 0.000108 1.51 1012.51 224.38 0.09
13.8193 100-yr 2670 172.3 184.72 184.77 0.000124 2.02 1754.95 258.43 0.11

13.5087 7Q10 12.1 172.1 175.06 175.06 0.000003 0.11 107.13 50.64 0.01
13.5087 Summer Ave 49.1 172.1 175.45 175.45 0.000034 0.39 127.32 53.02 0.04
13.5087 10-yr 1223 172.1 181.21 181.29 0.000296 2.41 544.82 90.57 0.15
13.5087 100-yr 2670 172.1 184.23 184.42 0.000416 3.58 836.84 102.39 0.19

13.3193 7Q10 12.1 171.6 175.05 175.05 0.000008 0.18 67.65 28.88 0.02
13.3193 Summer Ave 49.1 171.6 175.39 175.4 0.000088 0.63 77.7 30.48 0.07
13.3193 10-yr 1223 171.6 180.44 180.71 0.001472 4.18 292.56 54.67 0.32
13.3193 100-yr 2670 171.6 183.07 183.6 0.002029 5.85 488.12 148.12 0.39

13.092 7Q10 12.1 172.2 175.04 175.04 0.000004 0.12 99.59 50.42 0.02
13.092 Summer Ave 49.1 172.2 175.31 175.32 0.000049 0.43 113.35 51.4 0.05
13.092 10-yr 1223 172.2 179.02 179.21 0.001037 3.61 399.19 122.98 0.27
13.092 100-yr 2670 172.2 181.42 181.71 0.001177 4.74 745.2 150.35 0.29

12.6943 7Q10 13.8 171.6 175.04 175.04 0.000002 0.09 180.48 238.7 0.01
12.6943 Summer Ave 55.7 171.6 175.25 175.26 0.00002 0.32 244.2 352.5 0.03
12.6943 10-yr 1386 171.6 178.87 178.88 0.000055 0.89 3071.03 937.17 0.06
12.6943 100-yr 3030 171.6 181.37 181.38 0.000044 0.98 5570.87 1024.03 0.06

12.5049 7Q10 13.8 169.2 175.04 175.04 0 0.03 410.13 116.49 0
12.5049 Summer Ave 55.7 169.2 175.25 175.25 0.000002 0.13 435.15 119.72 0.01
12.5049 10-yr 1386 169.2 178.76 178.79 0.00012 1.43 1244.76 469.67 0.1
12.5049 100-yr 3030 169.2 181.27 181.31 0.00012 1.77 2846.55 741.54 0.1

12.3004 7Q10 13.8 170.4 175.04 175.04 0 0.03 550.7 221.64 0
12.3004 Summer Ave 55.7 170.4 175.25 175.25 0.000002 0.1 597.75 226.38 0.01
12.3004 10-yr 1386 170.4 178.68 178.7 0.000062 1 1743.27 575.92 0.07
12.3004 100-yr 3030 170.4 181.19 181.21 0.000066 1.29 3698.29 933.91 0.08

12.1261 7Q10 14.8 170 175.04 175.04 0 0.02 685.93 195.71 0
12.1261 Summer Ave 59.7 170 175.25 175.25 0.000001 0.08 726.87 195.92 0.01
12.1261 10-yr 1486 170 178.62 178.64 0.000063 1.06 1448.96 386.77 0.07
12.1261 100-yr 3250 170 181.12 181.14 0.000073 1.4 3804.66 1267.13 0.08

11.9064 7Q10 14.8 168.9 175.04 175.04 0 0.05 322.73 72.04 0
11.9064 Summer Ave 59.7 168.9 175.25 175.25 0.000002 0.18 337.68 72.25 0.01
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11.9064 10-yr 1486 168.9 178.39 178.5 0.000288 2.61 569.82 75.39 0.17
11.9064 100-yr 3250 168.9 180.63 180.93 0.000619 4.38 741.22 77.63 0.25

11.7019 7Q10 14.8 169.4 175.04 175.04 0 0.03 433.35 93.53 0
11.7019 Summer Ave 59.7 169.4 175.24 175.24 0.000002 0.13 452.65 94.39 0.01
11.7019 10-yr 1486 169.4 178.16 178.22 0.000204 1.96 844.68 226.22 0.13
11.7019 100-yr 3250 169.4 180.26 180.39 0.000344 3.01 1487.45 368.66 0.17

11.5769 7Q10 14.8 168.7 175.04 175.04 0 0.02 756.94 300.98 0
11.5769 Summer Ave 59.7 168.7 175.24 175.24 0.000001 0.09 819.84 313.47 0.01
11.5769 10-yr 1486 168.7 178.12 178.13 0.000068 0.99 1970.39 483.89 0.07
11.5769 100-yr 3250 168.7 180.21 180.23 0.0001 1.47 3106.61 604.12 0.09

11.558 7Q10 14.8 168.2 175.04 168.46 175.04 0 0.02 700.2 163.36 0
11.558 Summer Ave 59.7 168.2 175.24 168.91 175.24 0 0.08 726.8 164.64 0.01
11.558 10-yr 1486 168.2 178.09 171.16 178.12 0.000078 1.35 1096.78 182.43 0.08
11.558 100-yr 3250 168.2 180.11 172.34 180.2 0.000182 2.39 1360.12 294.48 0.13

11.5557 Bridge

11.5534 7Q10 14.8 168.1 175.04 168.36 175.04 0 0.02 713.2 163.99 0
11.5534 Summer Ave 59.7 168.1 175.24 168.81 175.24 0 0.08 739.8 165.26 0.01
11.5534 10-yr 1486 168.1 178.09 171.06 178.12 0.000075 1.34 1109.65 183.05 0.08
11.5534 100-yr 3250 168.1 180.11 172.24 180.2 0.000176 2.37 1372.7 306.02 0.13

11.5345 7Q10 14.8 168.7 175.04 175.04 0 0.03 534.35 136.76 0
11.5345 Summer Ave 59.7 168.7 175.24 175.24 0.000001 0.11 563.38 147.16 0.01
11.5345 10-yr 1486 168.7 178.08 178.1 0.000154 1.28 1170.6 270.45 0.1
11.5345 100-yr 3250 168.7 180.11 180.16 0.000215 1.92 1793.96 350.52 0.13

11.3678 7Q10 14.8 169.1 175.04 175.04 0 0.02 832.28 194.21 0
11.3678 Summer Ave 59.7 169.1 175.24 175.24 0 0.07 871.98 195.13 0.01
11.3678 10-yr 1486 169.1 178.01 178.02 0.000059 1.04 1516.82 319.76 0.07
11.3678 100-yr 3250 169.1 179.98 180.02 0.000117 1.73 2312.72 487.1 0.1

11.1405 7Q10 14.8 169 175.04 175.04 0 0.02 788.98 181.97 0
11.1405 Summer Ave 59.7 169 175.24 175.24 0.000001 0.07 826.07 182.67 0.01
11.1405 10-yr 1486 169 177.93 177.95 0.000068 1.09 1450.63 360.79 0.07
11.1405 100-yr 3250 169 179.83 179.88 0.000125 1.74 2734.15 985.77 0.1

10.936 7Q10 14.8 165.2 175.04 175.04 0 0.01 1431.86 239.64 0
10.936 Summer Ave 59.7 165.2 175.24 175.24 0 0.04 1480.58 239.83 0
10.936 10-yr 1486 165.2 177.9 177.9 0.000024 0.68 2213.96 362.9 0.04
10.936 100-yr 3250 165.2 179.77 179.79 0.000052 1.17 3188.52 773.15 0.07

10.7011 7Q10 14.8 164.5 175.04 175.04 0 0 3692.38 535.19 0
10.7011 Summer Ave 59.7 164.5 175.24 175.24 0 0.02 3801.16 535.42 0
10.7011 10-yr 1486 164.5 177.89 177.89 0.000003 0.28 5298.94 603.56 0.02
10.7011 100-yr 3250 164.5 179.76 179.76 0.000008 0.52 6448.86 627.51 0.03

10.5193 7Q10 14.8 160.3 175.04 175.04 0 0 3666.6 465.85 0
10.5193 Summer Ave 59.7 160.3 175.24 175.24 0 0.02 3761.29 466.22 0
10.5193 10-yr 1486 160.3 177.89 177.89 0.000003 0.3 5002.53 473.12 0.02
10.5193 100-yr 3250 160.3 179.75 179.76 0.000008 0.55 5899.85 490.18 0.03

10.3261 7Q10 14.8 162.7 175.04 175.04 0 0.01 1826.22 227.54 0
10.3261 Summer Ave 59.7 162.7 175.24 175.24 0 0.03 1872.47 227.74 0
10.3261 10-yr 1486 162.7 177.88 177.88 0.000011 0.6 2477.47 233.74 0.03
10.3261 100-yr 3250 162.7 179.72 179.74 0.000032 1.12 2924.81 251.9 0.06

10.133 7Q10 14.8 164.5 175.04 175.04 0 0.01 1322.26 208.38 0
10.133 Summer Ave 59.7 164.5 175.24 175.24 0 0.04 1364.63 208.92 0
10.133 10-yr 1486 164.5 177.86 177.87 0.000024 0.77 1940.4 270.96 0.05
10.133 100-yr 3250 164.5 179.67 179.7 0.00006 1.39 2556.33 414.04 0.07

9.936 7Q10 14.8 164.4 175.04 175.04 0 0.01 1050.49 171.03 0
9.936 Summer Ave 59.7 164.4 175.24 175.24 0 0.06 1085.29 171.94 0
9.936 10-yr 1486 164.4 177.83 177.84 0.00003 0.96 1608.16 276.86 0.06
9.936 100-yr 3250 164.4 179.58 179.63 0.000075 1.7 2212.79 411.98 0.09

9.7428 7Q10 14.8 163.1 175.04 175.04 0 0.02 1017.63 193.72 0
9.7428 Summer Ave 59.7 163.1 175.24 175.24 0 0.06 1057.37 198.23 0

Table F-7
17



Table F-7
HEC-RAS Output
Dredging (Initial)

River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl
(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)

9.7428 10-yr 1486 163.1 177.79 177.81 0.000037 1 1645.45 271.65 0.06
9.7428 100-yr 3250 163.1 179.5 179.54 0.000089 1.74 2166.39 338.96 0.1

9.5496 7Q10 14.8 163.8 175.04 175.04 0 0.01 1232.78 226.56 0
9.5496 Summer Ave 59.7 163.8 175.24 175.24 0 0.05 1279.25 232.02 0
9.5496 10-yr 1580 163.8 177.76 177.77 0.000026 0.82 2076.71 443.08 0.05
9.5496 100-yr 3250 163.8 179.44 179.47 0.000053 1.33 2971.8 624.3 0.08

9.311 7Q10 14.8 162.8 175.04 175.04 0 0 4587.82 474.47 0
9.311 Summer Ave 59.7 162.8 175.24 175.24 0 0.01 4684.13 475.97 0
9.311 10-yr 1580 162.8 177.77 177.77 0.000001 0.27 5946.06 530.58 0.01
9.311 100-yr 3250 162.8 179.44 179.45 0.000004 0.48 6872.46 572.79 0.02

9.292 7Q10 14.8 164.5 175.04 166.22 175.04 0 0.02 764.9 348.07 0
9.292 Summer Ave 59.7 164.5 175.24 166.22 175.24 0 0.08 782.89 349.42 0
9.292 10-yr 1580 164.5 177.72 168.57 177.75 0.000054 1.58 1002.78 453.86 0.08
9.292 100-yr 3250 164.5 179.28 169.89 179.41 0.000149 2.85 1142.06 489.91 0.14

9.2896 Bridge

9.2871 7Q10 14.8 164.5 175.04 166.22 175.04 0 0.02 764.9 348.07 0
9.2871 Summer Ave 59.7 164.5 175.24 166.22 175.24 0 0.08 782.89 349.42 0
9.2871 10-yr 1580 164.5 177.72 168.57 177.75 0.000054 1.58 1002.66 453.84 0.08
9.2871 100-yr 3250 164.5 179.28 169.89 179.41 0.000149 2.85 1141.59 489.79 0.14

9.2682 7Q10 14.8 162.5 175.04 175.04 0 0.01 2884.99 358.08 0
9.2682 Summer Ave 59.7 162.5 175.24 175.24 0 0.02 2957.66 359.43 0
9.2682 10-yr 1580 162.5 177.73 177.73 0.000004 0.41 4052.9 488.67 0.02
9.2682 100-yr 3250 162.5 179.34 179.34 0.00001 0.72 4866.87 526.38 0.04

9.0977 7Q10 14.8 165.7 175.04 175.04 0 0.01 1826.8 333.54 0
9.0977 Summer Ave 59.7 165.7 175.24 175.24 0 0.03 1894.63 336.2 0
9.0977 10-yr 1580 165.7 177.72 177.73 0.000025 0.57 2768.32 365.11 0.04
9.0977 100-yr 3250 165.7 179.31 179.32 0.000056 0.97 3413.42 477.57 0.06

8.8174 7Q10 15 165.7 175.04 175.04 0 0.02 634.43 116.24 0
8.8174 Summer Ave 60.4 165.7 175.24 175.24 0.000001 0.09 658.08 117.89 0.01
8.8174 10-yr 1580 165.7 177.6 177.64 0.000205 1.66 999.13 175.35 0.1
8.8174 100-yr 3290 165.7 179 179.13 0.000496 2.89 1248.01 179.9 0.17

8.808 7Q10 15 168.7 175.04 169.18 175.04 0 0.03 523.02 117.06 0
8.808 Summer Ave 60.4 168.7 175.24 169.53 175.24 0.000002 0.11 546.82 118.7 0.01
8.808 10-yr 1580 168.7 177.57 171.84 177.63 0.000312 1.89 888.66 175.59 0.13
8.808 100-yr 3290 168.7 178.93 173.22 179.09 0.000711 3.21 1130.77 180 0.2

8.8078 Inl Struct

8.8076 7Q10 15 167 167.63 167.63 167.79 0.055389 3.23 4.64 14.72 1.01
8.8076 Summer Ave 60.4 167 168.1 168.1 168.38 0.045929 4.27 14.15 25.71 1.01
8.8076 10-yr 1580 167 171.99 172.51 0.009212 5.82 271.27 92.29 0.6
8.8076 100-yr 3290 167 175.03 175.51 0.004142 5.58 589.83 117.01 0.44

8.7469 7Q10 15 163 165.03 165.03 0.000158 0.38 40 39.49 0.07
8.7469 Summer Ave 60.4 163 165.92 165.93 0.000365 0.73 83.02 56.9 0.11
8.7469 10-yr 1580 163 171.43 171.58 0.001034 3.14 516.18 94.6 0.22
8.7469 100-yr 3290 163 174.49 174.77 0.001182 4.27 857.32 130.98 0.25

8.728 7Q10 15 164.5 164.99 164.63 165 0.000872 0.55 27.46 200 0.14
8.728 Summer Ave 60.4 164.5 165.88 164.83 165.89 0.000456 0.79 76.91 200 0.12
8.728 10-yr 1580 164.5 171.14 167.41 171.42 0.001648 4.26 370.92 200 0.29
8.728 100-yr 3290 164.5 173.9 169.26 174.51 0.002236 6.26 525.53 200 0.36

8.7232 Bridge

8.7185 7Q10 15 163 164.99 163.13 164.99 0.000008 0.13 111.31 200 0.02
8.7185 Summer Ave 60.4 163 165.88 163.33 165.88 0.000039 0.38 160.76 200 0.04
8.7185 10-yr 1580 163 171.14 165.91 171.32 0.000835 3.47 454.77 200 0.21
8.7185 100-yr 3290 163 173.9 167.76 174.35 0.001365 5.4 609.38 200 0.29

8.6995 7Q10 15 163 164.99 164.99 0.000059 0.26 68.75 74.88 0.04
8.6995 Summer Ave 60.4 163 165.87 165.87 0.000133 0.54 152.47 112.62 0.07
8.6995 10-yr 1580 163 171.12 171.2 0.000629 2.78 987.99 205.74 0.18
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Table F-7
HEC-RAS Output
Dredging (Initial)

River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl
(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)

8.6995 100-yr 3290 163 173.97 174.09 0.00073 3.73 1644.71 255.12 0.21

8.5423 7Q10 15.1 164 164.74 164.6 164.8 0.027161 2.09 7.22 19.61 0.61
8.5423 Summer Ave 61 164 165.41 165.05 165.49 0.013833 2.3 26.49 37.57 0.48
8.5423 10-yr 1600 164 167.98 167.98 169.4 0.039155 9.57 167.15 58.78 1
8.5423 100-yr 3320 164 169.82 169.82 172.04 0.033146 11.97 282.53 75.66 0.98

8.5234 7Q10 15.1 162.5 162.71 162.62 162.72 0.016015 1.09 13.9 68.08 0.42
8.5234 Summer Ave 61 162.5 162.82 162.79 162.94 0.06087 2.82 21.62 68.78 0.89
8.5234 10-yr 1600 162.5 167.02 165.01 167.39 0.005331 4.9 326.74 172.26 0.41
8.5234 100-yr 3320 162.5 169.45 166.55 170.13 0.005392 6.58 504.57 212.39 0.44

8.5201 Bridge

8.5168 7Q10 15.1 162 162.31 162.12 162.32 0.00403 0.72 21.11 68.73 0.23
8.5168 Summer Ave 61 162 162.82 162.29 162.84 0.002589 1.07 56.78 71.88 0.21
8.5168 10-yr 1600 162 167.02 164.51 167.32 0.003746 4.4 363.23 183.44 0.35
8.5168 100-yr 3320 162 169.45 166.05 170.04 0.004273 6.14 541.05 216.05 0.4

8.4978 7Q10 15.1 161 161.88 161.51 161.89 0.004381 0.95 15.95 36.31 0.25
8.4978 Summer Ave 61 161 162.46 161.88 162.49 0.004742 1.38 44.13 60.4 0.28
8.4978 10-yr 1600 161 166.69 166.92 0.003549 3.97 492.3 175.82 0.33
8.4978 100-yr 3320 161 169.28 169.56 0.002597 4.61 1009.74 214.05 0.31

8.3141 7Q10 15.1 156 157.1 156.67 157.12 0.005557 1.23 12.24 22.3 0.29
8.3141 Summer Ave 61 156 157.92 157.96 0.004599 1.63 37.44 39 0.29
8.3141 10-yr 1600 156 163.51 163.77 0.002972 4.08 392.26 68.65 0.3
8.3141 100-yr 3320 156 166.06 166.55 0.00371 5.66 671.88 144.54 0.35

8.1683 7Q10 15.1 154.1 155.3 155.3 0.001295 0.63 23.89 39.9 0.14
8.1683 Summer Ave 61 154.1 156.02 156.04 0.001547 1.14 53.39 41.24 0.18
8.1683 10-yr 1600 154.1 161.39 161.61 0.002622 4.27 640.75 202.03 0.29
8.1683 100-yr 3320 154.1 163.85 164.13 0.002568 5.23 1204.1 248.76 0.31

8.0044 7Q10 15.1 151 151.61 151.61 151.76 0.080659 3.17 4.77 15.74 1.01
8.0044 Summer Ave 61 151 152.19 152.06 152.36 0.035623 3.3 18.46 30.97 0.75
8.0044 10-yr 1600 151 157.82 158.12 0.006913 4.38 370.29 128.56 0.43
8.0044 100-yr 3320 151 162.28 162.46 0.001454 3.5 1084.28 178.26 0.23

7.9855 7Q10 15.1 149.6 150.9 150.16 150.9 0.000861 0.54 27.79 42.88 0.12
7.9855 Summer Ave 61 149.6 151.16 150.57 151.2 0.005212 1.51 40.3 51.64 0.3
7.9855 10-yr 1600 149.6 157.56 153.23 157.75 0.001827 3.46 461.97 66.88 0.23
7.9855 100-yr 3320 149.6 161.97 154.89 162.27 0.001557 4.38 757.51 173.74 0.23

7.983 Bridge

7.9805 7Q10 15.1 149.6 150.87 150.16 150.87 0.000961 0.57 26.66 42 0.13
7.9805 Summer Ave 61 149.6 151.16 150.57 151.2 0.005212 1.51 40.3 51.64 0.3
7.9805 10-yr 1600 149.6 157.56 153.23 157.75 0.001827 3.46 461.97 66.88 0.23
7.9805 100-yr 3320 149.6 161.97 154.89 162.27 0.001557 4.38 757.5 173.74 0.23

7.9464 7Q10 15.1 148.4 150.86 150.86 0.000025 0.16 96.28 66.07 0.02
7.9464 Summer Ave 61 148.4 151.05 151.05 0.000271 0.56 108.72 66.09 0.08
7.9464 10-yr 1600 148.4 157.32 157.46 0.00122 3.04 526.12 70.52 0.19
7.9464 100-yr 3320 148.4 161.82 162 0.000917 3.57 1148.92 202.42 0.18

7.9275 7Q10 15.1 149.8 150.84 150.26 150.85 0.001177 0.66 22.88 34.4 0.14
7.9275 Summer Ave 61 149.8 150.8 150.61 150.93 0.022979 2.83 21.55 33.81 0.62
7.9275 10-yr 1600 149.8 156.41 153.98 157.07 0.00622 6.5 245.97 52.08 0.46
7.9275 100-yr 3320 149.8 160.98 156.27 161.68 0.003418 7 566.12 127.36 0.38

7.9248 Bridge

7.9222 7Q10 15.1 149.8 150.8 150.26 150.81 0.001405 0.7 21.56 33.82 0.15
7.9222 Summer Ave 61 149.8 150.8 150.61 150.93 0.022999 2.83 21.54 33.81 0.62
7.9222 10-yr 1600 149.8 156.41 153.98 157.07 0.006221 6.51 245.95 52.08 0.46
7.9222 100-yr 3320 149.8 160.46 156.27 161.24 0.004048 7.37 512.09 66.03 0.41

7.9032 7Q10 15.1 149 150.8 150.8 0.000037 0.28 53.65 46.67 0.05
7.9032 Summer Ave 61 149 150.53 150.57 0.001181 1.46 41.83 41.54 0.26
7.9032 10-yr 1600 149 156.3 156.67 0.00138 4.86 329.1 52.75 0.34
7.9032 100-yr 3320 149 160.37 160.92 0.001258 5.98 590.87 133.23 0.34
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Table F-7
HEC-RAS Output
Dredging (Initial)

River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl
(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)

7.8843 7Q10 15.1 148.5 150.79 149.2 150.79 0.000043 0.33 46 38.06 0.05
7.8843 Summer Ave 61 148.5 150.32 149.73 150.39 0.002666 2.05 29.8 32.71 0.38
7.8843 10-yr 1600 148.5 155.92 153.46 156.45 0.002203 5.85 273.62 58.77 0.45
7.8843 100-yr 3320 148.5 160.19 155.71 160.79 0.001169 6.3 645.84 144.55 0.37

7.8788 Bridge

7.8733 7Q10 15.1 148.5 149.2 149.2 149.38 0.025882 3.39 4.46 12.66 1.01
7.8733 Summer Ave 61 148.5 149.87 149.73 150.07 0.012154 3.62 16.87 24.62 0.77
7.8733 10-yr 1600 148.5 155.71 153.46 156.28 0.002485 6.1 262.42 57.92 0.48
7.8733 100-yr 3320 148.5 159.66 155.71 160.36 0.00147 6.79 569.07 142.31 0.41

7.8496 7Q10 15.1 147 148.51 148.52 0.001788 0.74 20.43 27.09 0.15
7.8496 Summer Ave 61 147 149.33 149.36 0.002713 1.27 48.14 38.29 0.2
7.8496 10-yr 1600 147 155.39 155.71 0.005451 4.54 353.58 60.78 0.33
7.8496 100-yr 3320 147 159.53 159.93 0.003611 5.21 768.91 148.05 0.29

7.8212 7Q10 15.1 147 148.19 147.59 148.2 0.002593 0.76 19.8 33.32 0.17
7.8212 Summer Ave 61 147 148.83 148.85 0.004282 1.31 46.74 51.2 0.24
7.8212 10-yr 1600 147 154.84 155.07 0.00319 3.85 416.11 63.65 0.27
7.8212 100-yr 3320 147 159.19 159.47 0.002301 4.4 932.81 163.62 0.24

7.7928 7Q10 15.1 146.3 146.85 146.85 146.99 0.106972 2.95 5.13 18.52 0.99
7.7928 Summer Ave 61 146.3 147.56 147.26 147.66 0.018558 2.51 24.3 42.27 0.49
7.7928 10-yr 1600 146.3 152.16 151.21 153.67 0.022767 9.86 162.3 105.48 0.75
7.7928 100-yr 3320 146.3 155.75 154 158.1 0.017998 12.3 269.87 123 0.72

7.7892 Bridge

7.7855 7Q10 15.1 146.3 146.85 146.85 146.99 0.108384 2.96 5.1 18.48 0.99
7.7855 Summer Ave 61 146.3 147.56 147.26 147.66 0.018568 2.51 24.3 42.27 0.49
7.7855 10-yr 1600 146.3 152.16 151.21 153.67 0.02281 9.86 162.2 105.44 0.75
7.7855 100-yr 3320 146.3 155.74 154 158.1 0.018028 12.31 269.73 123 0.72

7.7666 7Q10 15.1 145.2 146.43 145.75 146.43 0.001538 0.6 25.16 41.04 0.14
7.7666 Summer Ave 61 145.2 147.14 146.16 147.16 0.002024 1.03 59.5 53.05 0.17
7.7666 10-yr 1600 145.2 152.08 152.3 0.003536 3.87 485.07 118 0.29
7.7666 100-yr 3320 145.2 156.36 156.58 0.001998 4.08 1008.98 131.94 0.23

7.6454 7Q10 15.1 142.8 143.25 143.25 143.36 0.085771 2.69 5.61 24.85 1
7.6454 Summer Ave 61 142.8 143.71 143.82 0.033297 2.67 22.81 50.1 0.7
7.6454 10-yr 1600 142.8 150.35 150.56 0.002129 3.67 436.11 72.13 0.26
7.6454 100-yr 3320 142.8 155.53 155.69 0.000986 3.48 1320.13 215.09 0.19

7.5753 7Q10 15.1 141.1 142.56 142.56 0.00003 0.28 53.58 38.89 0.04
7.5753 Summer Ave 61 141.1 143.49 143.5 0.000233 0.63 96.26 97.04 0.11
7.5753 10-yr 1600 141.1 150.29 150.35 0.000191 2.09 764.34 99.15 0.13
7.5753 100-yr 3320 141.1 155.45 155.55 0.00016 2.58 1421.95 261.62 0.13

7.5374 7Q10 15.1 140.3 142.55 141.17 142.55 0.000156 0.57 26.68 23.75 0.09
7.5374 Summer Ave 61 140.3 143.41 141.82 143.43 0.000418 1.21 50.26 29.66 0.16
7.5374 10-yr 1600 140.3 149.76 146.18 150.17 0.001499 5.12 312.43 52.83 0.37
7.5374 100-yr 3320 140.3 155.09 148.61 155.42 0.00085 4.71 920.55 246.71 0.3

7.5319 Bridge

7.5264 7Q10 15.1 139.5 140.37 140.37 140.59 0.024878 3.79 3.98 9.17 1.01
7.5264 Summer Ave 61 139.5 141.03 141.02 141.41 0.019982 4.95 12.31 16.13 1
7.5264 10-yr 1600 139.5 145.99 147.34 0.007988 9.33 171.46 41.99 0.81
7.5264 100-yr 3320 139.5 148.03 147.81 150.47 0.010193 12.54 264.84 49.44 0.95

7.5075 7Q10 15.1 137.9 140.12 140.12 0.000168 0.58 25.96 23.42 0.1
7.5075 Summer Ave 61 137.9 141.09 141.11 0.000358 1.15 52.88 29.98 0.15
7.5075 10-yr 1600 137.9 145.82 146.54 0.003296 6.81 235.12 47.2 0.54
7.5075 100-yr 3320 137.9 147.76 149.3 0.005382 9.95 333.77 54.28 0.71

7.4791 7Q10 15.1 138.3 140.09 140.09 0.000221 0.58 25.91 28.99 0.11
7.4791 Summer Ave 61 138.3 141.04 141.06 0.000367 1 61.02 44.49 0.15
7.4791 10-yr 1600 138.3 145.9 143 146.14 0.001009 3.94 439.29 118.03 0.31
7.4791 100-yr 3320 138.3 148.2 144.64 148.64 0.001172 5.45 762.97 162.48 0.35
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Table F-7
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7.2745 7Q10 15.1 138.6 139.14 139.14 139.28 0.028539 2.98 5.06 18.82 1.01
7.2745 Summer Ave 61 138.6 139.54 139.54 139.78 0.023703 3.95 15.46 32.89 1.01
7.2745 10-yr 1600 138.6 142.12 142.12 143.34 0.013778 8.87 180.37 75.17 1.01
7.2745 100-yr 3320 138.6 143.67 143.67 145.6 0.011291 11.18 305.54 87 0.99

7.0965 7Q10 15.1 131.9 135.91 135.91 0.000002 0.09 162.68 81.08 0.01
7.0965 Summer Ave 61 131.9 136.2 136.21 0.000021 0.33 187.2 86.97 0.04
7.0965 10-yr 1600 131.9 140.27 140.33 0.000318 1.97 811.18 191.53 0.17
7.0965 100-yr 3320 131.9 143.12 143.21 0.00025 2.41 1399.65 236.67 0.16

6.8465 7Q10 15.1 129.9 135.91 135.91 0 0.06 266 88.49 0.01
6.8465 Summer Ave 61 129.9 136.19 136.19 0.000005 0.21 291.43 92.62 0.02
6.8465 10-yr 1600 129.9 139.87 139.93 0.000286 1.91 837.48 191.19 0.16
6.8465 100-yr 3320 129.9 142.8 142.89 0.000232 2.37 1403.65 195.47 0.16

6.7272 7Q10 15.1 128.4 135.91 135.91 0 0.03 526.41 148.97 0
6.7272 Summer Ave 61 128.4 136.19 136.19 0.000001 0.11 569.56 159.34 0.01
6.7272 10-yr 1600 128.4 139.81 139.83 0.000081 1.18 1354.53 246.98 0.09
6.7272 100-yr 3320 128.4 142.75 142.79 0.000081 1.56 2427.15 448.59 0.1

6.3866 7Q10 15.1 128 135.91 135.91 0 0.01 1019.93 197.21 0
6.3866 Summer Ave 61 128 136.19 136.19 0 0.06 1075.86 204.79 0
6.3866 10-yr 1600 128 139.73 139.74 0.000035 0.83 1917.67 256.18 0.05
6.3866 100-yr 3320 128 142.65 142.67 0.000053 1.21 2968.6 473.41 0.07

6.3638 7Q10 15.1 131 135.91 131.15 135.91 0 0.04 352.45 221.4 0
6.3638 Summer Ave 61 131 136.19 131.38 136.19 0.000002 0.16 374.19 231.93 0.01
6.3638 10-yr 1600 131 139.61 133.75 139.7 0.000273 2.5 640.54 411.55 0.15
6.3638 100-yr 3320 131 142.36 135.22 142.59 0.000449 3.88 855.41 615.65 0.21

6.3637 Inl Struct

6.2507 7Q10 15.1 124.93 125.88 125.88 0.00044 0.59 25.72 39.15 0.13
6.2507 Summer Ave 61 124.93 126.7 126.71 0.000579 0.93 65.81 61.72 0.16
6.2507 10-yr 1600 124.93 130.96 131.24 0.002238 4.26 375.35 95.86 0.38
6.2507 100-yr 3320 124.93 133.21 133.68 0.002268 5.54 599.07 103.23 0.41

6.1271 7Q10 15.1 124.14 124.74 124.74 124.9 0.035937 3.16 4.78 15.83 1.01
6.1271 Summer Ave 61.1 124.14 125.2 125.2 125.47 0.029823 4.18 14.61 27.69 1.01
6.1271 10-yr 1598 124.14 130.79 130.8 0.000196 1.42 2449.86 1064.14 0.12
6.1271 100-yr 3323 124.14 133.25 133.27 0.000104 1.38 5129.29 1106.47 0.09

5.985 7Q10 15.1 122.6 124.02 122.95 124.03 0.000073 0.27 56.73 73.49 0.05
5.985 Summer Ave 61.1 122.6 125.01 123.28 125.01 0.000081 0.45 136.66 87.8 0.06
5.985 10-yr 1598 122.6 130.56 125.65 130.62 0.000285 1.99 804.03 414.38 0.15
5.985 100-yr 3323 122.6 132.99 127.05 133.12 0.00038 2.9 1144.69 423.09 0.18

5.9661 7Q10 15.1 122.6 124.02 122.95 124.02 0.000038 0.27 55.07 73.4 0.05
5.9661 Summer Ave 61.1 122.6 125 123.28 125 0.00005 0.51 120.21 87.73 0.07
5.9661 10-yr 1598 122.6 130.42 125.82 130.58 0.000306 3.2 499.51 413.89 0.21
5.9661 100-yr 3323 122.6 132.65 127.41 133.05 0.000534 5.07 655.65 421.88 0.29

5.9652 7Q10 15.1 122.6 124.02 122.95 124.02 0.000038 0.27 55.97 73.4 0.05
5.9652 Summer Ave 61.1 122.6 125 123.28 125 0.000048 0.5 126.01 87.73 0.07
5.9652 10-yr 1598 122.6 130.43 125.79 130.58 0.000291 3.12 532.72 413.91 0.21
5.9652 100-yr 3323 122.6 132.66 127.33 133.04 0.000507 4.94 700.56 421.92 0.28

5.9623 Bridge

5.9595 7Q10 15.1 122.8 124.01 123.26 124.02 0.000314 0.74 20.34 26.01 0.15
5.9595 Summer Ave 61.1 122.8 124.97 123.73 124.99 0.000402 1.2 50.98 38.15 0.18
5.9595 10-yr 1598 122.8 130.27 127.1 130.53 0.00071 4.07 400.82 78.93 0.3
5.9595 100-yr 3323 122.8 132.38 128.78 132.95 0.001049 6.12 558.51 98.21 0.39

5.9585 7Q10 15.1 122.8 124 123.26 124.01 0.000564 0.74 20.28 25.98 0.15
5.9585 Summer Ave 61.1 122.8 124.97 123.73 124.99 0.000719 1.2 50.87 38.09 0.18
5.9585 10-yr 1598 122.8 130.26 127.11 130.52 0.001282 4.1 390.05 78.84 0.31
5.9585 100-yr 3323 122.8 132.34 128.77 132.94 0.001925 6.2 535.7 97.14 0.4

5.9491 7Q10 15.1 122.8 123.97 123.98 0.000631 0.77 19.49 25.62 0.16
5.9491 Summer Ave 61.1 122.8 124.93 124.95 0.000769 1.24 49.42 37.28 0.19
5.9491 10-yr 1598 122.8 130.2 130.46 0.001321 4.12 395.98 78.26 0.31
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5.9491 100-yr 3323 122.8 132.26 132.84 0.001928 6.16 575.76 95.44 0.39

5.807 7Q10 15.1 121.8 122.86 122.91 0.005956 1.86 8.11 15.34 0.45
5.807 Summer Ave 61.1 121.8 123.59 123.69 0.005935 2.64 23.17 25.93 0.49
5.807 10-yr 1598 121.8 128.91 129.2 0.002193 4.36 404.62 185.69 0.38
5.807 100-yr 3323 121.8 131.4 131.65 0.001232 4.51 1257 460.46 0.31

5.6896 7Q10 15.1 120.8 121.9 121.91 0.000722 0.67 22.65 41.01 0.16
5.6896 Summer Ave 61.1 120.8 122.64 122.66 0.000747 0.97 62.75 66 0.18
5.6896 10-yr 1598 120.8 128.56 128.64 0.000413 2.29 698.85 123.98 0.17
5.6896 100-yr 3323 120.8 130.93 131.06 0.000754 2.97 1356.59 514.32 0.23

5.3581 7Q10 15.1 120.5 121.18 121.19 0.000273 0.37 40.75 86.82 0.1
5.3581 Summer Ave 61.1 120.5 121.66 121.67 0.000442 0.72 85.25 96.93 0.13
5.3581 10-yr 1598 120.5 128.15 128.19 0.000171 1.63 1255.13 471.5 0.12
5.3581 100-yr 3323 120.5 130.38 130.44 0.000198 2.16 2331.08 492.47 0.13

5.1498 7Q10 15.1 119.8 120.07 120.07 120.15 0.044259 2.27 6.65 42.53 1.01
5.1498 Summer Ave 61.1 119.8 120.79 120.81 0.001744 1.16 52.53 80.83 0.25
5.1498 10-yr 1598 119.8 127.99 128.02 0.000139 1.64 1385.29 313.55 0.11
5.1498 100-yr 3323 119.8 130.15 130.22 0.000211 2.4 2081.58 332.89 0.14

4.6858 7Q10 15.1 117.9 120.06 120.06 0.000004 0.1 146.86 85.96 0.01
4.6858 Summer Ave 61.1 117.9 120.6 120.6 0.000026 0.31 194.35 90.33 0.04
4.6858 10-yr 1598 117.9 127.78 127.79 0.000064 1.05 1771.69 425.22 0.07
4.6858 100-yr 3323 117.9 129.83 129.86 0.0001 1.57 2644.92 426.84 0.09

4.5627 7Q10 15.1 119.7 119.97 119.97 120.05 0.056077 2.2 7.24 57.53 1.1
4.5627 Summer Ave 61.1 119.7 120.53 120.54 0.001904 0.98 77.43 234.33 0.25
4.5627 10-yr 1598 119.7 127.75 127.76 0.000026 0.68 3444.1 506.74 0.05
4.5627 100-yr 3323 119.7 129.79 129.8 0.000048 1.1 4492.78 524.88 0.06

4.557 7Q10 15.1 119 119.88 119.2 119.88 0.000028 0.16 97.05 152.48 0.03
4.557 Summer Ave 61.1 119 120.53 119.34 120.54 0.000053 0.32 192.36 173.04 0.05
4.557 10-yr 1598 119 127.74 120.78 127.76 0.000051 1.06 1511.93 482.5 0.07
4.557 100-yr 3323 119 129.75 121.76 129.8 0.000104 1.75 1893.53 501.65 0.1

4.5534 7Q10 15.1 118.9 119.84 119.87 0.002352 1.41 10.69 22.73 0.36
4.5534 Summer Ave 61.1 118.9 120.45 120.53 0.002346 2.22 27.53 29 0.4
4.5534 10-yr 1598 118.9 127.67 127.75 0.000173 2.07 721.74 161 0.13
4.5534 100-yr 3323 118.9 129.62 129.78 0.000226 2.65 1034.53 161 0.15

4.5513 7Q10 18.1 118.9 119.76 119.57 119.82 0.005511 2.03 8.9 20.74 0.55
4.5513 Summer Ave 73.3 118.9 120.48 120.12 120.49 0.000309 0.83 91.08 161 0.15
4.5513 10-yr 1980 118.9 127.69 121.59 127.73 0.000038 1.04 1252.42 161 0.06
4.5513 100-yr 3988 118.9 129.64 122.61 129.75 0.000074 1.62 1566.86 161 0.09

4.5501 Inl Struct

4.5489 7Q10 18.1 118.9 119.57 119.57 119.74 0.020542 3.33 5.43 16.2 1.01
4.5489 Summer Ave 73.3 118.9 120.12 120.12 120.21 0.006499 2.83 33.59 161 0.63
4.5489 10-yr 1980 118.9 124.49 124.61 0.000212 1.88 737.94 161 0.15
4.5489 100-yr 3988 118.9 127.62 127.79 0.000157 2.11 1241.38 161 0.13

4.5362 7Q10 18.1 118.5 119.1 119.12 0.002965 1.21 14.98 49.97 0.39
4.5362 Summer Ave 73.3 118.5 119.53 119.57 0.002695 1.65 44.34 85.96 0.41
4.5362 10-yr 1980 118.5 124.45 124.59 0.000408 3 699.22 147.24 0.23
4.5362 100-yr 3988 118.5 127.55 127.77 0.000338 3.73 1180.8 162.77 0.23

4.522 7Q10 18.1 118.1 118.67 118.74 0.010173 2.15 8.41 29.76 0.71
4.522 Summer Ave 73.3 118.1 119.3 119.36 0.002999 1.93 37.98 63.23 0.44
4.522 10-yr 1980 118.1 124.34 124.54 0.000601 3.68 575.48 121.68 0.28
4.522 100-yr 3988 118.1 127.4 127.72 0.000514 4.62 972.26 137.01 0.28

4.5097 7Q10 18.1 117.7 118.56 118.57 0.000989 0.86 21.02 51.04 0.24
4.5097 Summer Ave 73.3 117.7 119.25 119.27 0.000637 1.24 59.2 59.73 0.22
4.5097 10-yr 1980 117.7 123.99 124.46 0.00141 5.48 362.75 67.26 0.41
4.5097 100-yr 3988 117.7 126.8 127.62 0.001465 7.31 593.93 123.01 0.44

4.4888 7Q10 18.1 117 118.52 118.53 0.00019 0.57 31.85 41.85 0.11
4.4888 Summer Ave 73.3 117 119.2 119.22 0.0004 1.11 66.06 57.94 0.18
4.4888 10-yr 1980 117 123.85 124.31 0.001246 5.67 441.47 93.85 0.41
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Table F-7
HEC-RAS Output
Dredging (Initial)

River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl
(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)

4.4888 100-yr 3988 117 126.69 127.46 0.001265 7.43 711.64 96.69 0.44

4.4756 7Q10 18.1 117.7 118.51 118.07 118.51 0.00028 0.53 33.83 64.7 0.13
4.4756 Summer Ave 73.3 117.7 119.18 118.33 119.19 0.000303 0.95 77.1 64.7 0.15
4.4756 10-yr 1980 117.7 123.78 121.06 124.21 0.001264 5.28 375.19 82.39 0.39
4.4756 100-yr 3988 117.7 126.56 122.89 127.36 0.001392 7.19 554.72 103.93 0.43

4.4746 7Q10 18.1 117.7 118.51 118.07 118.51 0.000283 0.54 33.74 64.7 0.13
4.4746 Summer Ave 73.3 117.7 119.17 118.33 119.19 0.000305 0.95 77 64.7 0.15
4.4746 10-yr 1980 117.7 123.78 121.06 124.2 0.001247 5.24 392.8 82.37 0.38
4.4746 100-yr 3988 117.7 126.58 122.92 127.32 0.001308 6.98 621.33 104.13 0.42

4.472 Bridge

4.4693 7Q10 18.1 117.7 118.5 118.07 118.5 0.000299 0.55 33.2 64.7 0.13
4.4693 Summer Ave 73.3 117.7 119.16 118.33 119.18 0.000312 0.96 76.42 64.7 0.16
4.4693 10-yr 1980 117.7 123.74 121.06 124.17 0.001279 5.28 389.44 82.04 0.39
4.4693 100-yr 3988 117.7 126.54 122.92 127.28 0.001333 7.02 617.51 103.77 0.42

4.4684 7Q10 18.1 117.7 118.49 118.07 118.5 0.002168 0.55 32.99 64.7 0.14
4.4684 Summer Ave 73.3 117.7 119.16 118.33 119.18 0.002243 0.96 76.2 64.7 0.16
4.4684 10-yr 1980 117.7 123.71 121.06 124.15 0.009398 5.35 370.19 81.79 0.39
4.4684 100-yr 3988 117.7 126.41 122.89 127.24 0.010473 7.31 545.46 102.82 0.44

4.4589 7Q10 18.1 117.3 118.02 118.02 118.2 0.03286 3.4 5.32 20.99 1
4.4589 Summer Ave 73.3 117.3 118.57 118.57 118.88 0.027166 4.5 16.3 38.55 1
4.4589 10-yr 1980 117.3 123.13 122.17 123.77 0.005677 6.41 309.1 170.38 0.71
4.4589 100-yr 3988 117.3 126.56 123.99 126.9 0.002074 4.65 856.78 262.12 0.36

4.4494 7Q10 18.1 115.8 117.39 116.4 117.4 0.000108 0.49 36.73 57.62 0.09
4.4494 Summer Ave 73.3 115.8 118.1 116.82 118.12 0.000298 1.08 67.74 65.64 0.16
4.4494 10-yr 1980 115.8 123.17 120.42 123.58 0.00132 5.2 381.02 122.29 0.45
4.4494 100-yr 3988 115.8 126.52 122.76 126.82 0.000947 4.36 913.8 231.77 0.33

4.4153 7Q10 18.1 116.5 117.15 117.15 117.31 0.033384 3.21 5.65 23.86 0.99
4.4153 Summer Ave 73.3 116.5 117.63 117.63 117.92 0.028585 4.29 17.09 41.51 1
4.4153 10-yr 1980 116.5 123.12 121.18 123.27 0.001292 3.92 1011.99 393.5 0.31
4.4153 100-yr 3988 116.5 126.55 122.14 126.64 0.000481 3.37 2657.49 575.65 0.2

4.1085 7Q10 18.1 112.8 114.47 114.47 0.000365 0.5 36.1 60.58 0.11
4.1085 Summer Ave 73.3 112.8 115.45 115.46 0.00024 0.73 99.86 68.95 0.11
4.1085 10-yr 1980 112.8 122.64 122.68 0.000166 1.86 2027.37 509.64 0.11
4.1085 100-yr 3988 112.8 126.28 126.31 0.000113 1.96 3952.46 540.06 0.1

3.814 7Q10 18.1 112.7 113.92 113.92 0.000344 0.59 30.43 37.74 0.12
3.814 Summer Ave 73.3 112.7 114.98 114.99 0.000385 0.91 80.52 57.32 0.14
3.814 10-yr 1980 112.7 122.32 122.37 0.000234 2.18 1678.8 444.24 0.14
3.814 100-yr 3988 112.7 126.06 126.11 0.000148 2.25 3361.93 454.31 0.12

3.492 7Q10 18.1 112 113.67 112.36 113.68 0.000079 0.39 46.84 36.6 0.06
3.492 Summer Ave 73.3 112 114.35 112.75 114.36 0.000354 1 73.42 42.39 0.13
3.492 10-yr 1980 112 121.57 116.71 121.63 0.001092 2.04 971.25 459.56 0.17
3.492 100-yr 3988 112 125.59 119.03 125.66 0.000579 2.16 1842.03 505.91 0.13

3.4722 7Q10 18.1 112.1 113.66 112.71 113.67 0.000106 0.52 34.95 33.85 0.09
3.4722 Summer Ave 73.3 112.1 114.3 113.09 114.32 0.000382 1.26 58.02 38.37 0.18
3.4722 10-yr 1980 112.1 121.08 117.1 121.44 0.000833 4.81 411.23 65.13 0.33
3.4722 100-yr 3988 112.1 124.96 119.39 125.47 0.000661 5.85 917.99 256.92 0.32

3.4701 Bridge

3.468 7Q10 18.1 112.9 113.64 113.36 113.66 0.001749 1.28 14.16 29.09 0.32
3.468 Summer Ave 73.3 112.9 114.21 113.74 114.29 0.002334 2.24 32.68 35.77 0.41
3.468 10-yr 1980 112.9 120.71 117.61 121.26 0.001245 5.97 331.74 62.33 0.41
3.468 100-yr 3988 112.9 124.17 119.95 125 0.001109 7.49 701.01 193.82 0.42

3.4188 7Q10 18.1 112 112.75 112.8 0.008616 1.79 10.13 26.95 0.51
3.4188 Summer Ave 73.3 112 113.64 113.67 0.002239 1.53 47.94 58.62 0.3
3.4188 10-yr 1980 112 120.89 120.92 0.000131 1.21 1727.89 410.13 0.1
3.4188 100-yr 3988 112 124.52 124.55 0.000076 1.34 3339.83 474.12 0.08

3.2795 7Q10 18.1 110.6 112.74 111.1 112.74 0.000016 0.15 116.99 109.18 0.03

Table F-7
23



Table F-7
HEC-RAS Output
Dredging (Initial)

River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl
(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)

3.2795 Summer Ave 73.3 110.6 113.55 111.47 113.56 0.000047 0.33 222.33 150.5 0.05
3.2795 10-yr 1980 110.6 120.85 113.87 120.86 0.000045 0.94 2114.93 431.36 0.06
3.2795 100-yr 3988 110.6 124.48 114.92 124.5 0.000048 1.26 3167.96 459.79 0.07

3.2313 7Q10 18.1 110.2 112.74 110.65 112.74 0.000014 0.17 105.52 74.38 0.03
3.2313 Summer Ave 73.3 110.2 113.54 111.01 113.54 0.000053 0.44 168.48 81.22 0.05
3.2313 10-yr 1980 110.2 120.73 114.12 120.83 0.000313 2.58 768.02 83.5 0.15
3.2313 100-yr 3988 110.2 124.24 115.66 124.46 0.000474 3.76 1061.25 83.5 0.19

3.2303 7Q10 18.1 110.2 112.74 110.65 112.74 0.000008 0.17 105.52 74.37 0.03
3.2303 Summer Ave 73.3 110.2 113.54 111 113.54 0.00003 0.44 168.47 81.21 0.05
3.2303 10-yr 1980 110.2 120.72 114.12 120.83 0.000176 2.58 767.92 83.5 0.15
3.2303 100-yr 3988 110.2 124.24 115.64 124.45 0.000267 3.76 1061.1 83.5 0.19

3.2284 Bridge

3.2265 7Q10 18.1 110.3 112.74 112.74 0.000011 0.19 93.02 69.83 0.03
3.2265 Summer Ave 73.3 110.3 113.54 113.54 0.000039 0.48 151.2 75.7 0.06
3.2265 10-yr 1980 110.3 120.71 120.82 0.000192 2.65 746.1 83.5 0.16
3.2265 100-yr 3988 110.3 124.22 124.45 0.000283 3.84 1038.77 83.5 0.19

3.2256 7Q10 18.1 110.3 112.74 110.92 112.74 0.000019 0.19 93.01 69.83 0.03
3.2256 Summer Ave 73.3 110.3 113.54 111.35 113.54 0.000069 0.48 151.19 75.7 0.06
3.2256 10-yr 1980 110.3 120.71 114.35 120.82 0.000341 2.65 745.99 83.5 0.16
3.2256 100-yr 3988 110.3 124.22 115.91 124.44 0.000503 3.84 1038.61 83.5 0.19

3.1848 7Q10 18.1 110.3 112.73 110.92 112.73 0.000024 0.2 88.37 72.6 0.03
3.1848 Summer Ave 73.3 110.3 113.52 111.38 113.53 0.000087 0.47 154.79 96.09 0.07
3.1848 10-yr 1980 110.3 120.73 114.36 120.76 0.000109 1.46 1358.91 318.45 0.09
3.1848 100-yr 3988 110.3 124.29 115.66 124.35 0.000118 1.98 2017.65 335.36 0.11

3.1176 7Q10 18.1 110.3 112.72 111.13 112.72 0.000108 0.43 41.7 34.52 0.07
3.1176 Summer Ave 73.3 110.3 113.45 111.76 113.46 0.00043 1.04 70.8 44.98 0.15
3.1176 10-yr 1980 110.3 120.56 115.74 120.68 0.000487 2.81 704.73 174.74 0.2
3.1176 100-yr 3988 110.3 124.05 117.5 124.26 0.000463 3.66 1089.09 271.76 0.21

3.0996 7Q10 18.1 110.2 112.71 110.89 112.72 0.000016 0.26 68.49 44.9 0.04
3.0996 Summer Ave 73.3 110.2 113.44 111.42 113.45 0.000082 0.71 103.24 50.94 0.09
3.0996 10-yr 1980 110.2 120.38 115.01 120.63 0.000369 3.99 496.55 79.8 0.24
3.0996 100-yr 3988 110.2 123.65 117.01 124.18 0.000517 5.84 683.01 103.18 0.3

3.0987 7Q10 18.1 110.2 112.71 110.89 112.72 0.000016 0.26 68.49 44.9 0.04
3.0987 Summer Ave 73.3 110.2 113.44 111.42 113.45 0.000082 0.71 103.22 50.94 0.09
3.0987 10-yr 1980 110.2 120.38 115.01 120.62 0.000369 3.99 496.43 79.79 0.24
3.0987 100-yr 3988 110.2 123.68 117 124.14 0.000468 5.57 871.29 103.35 0.28

3.0962 Bridge

3.0938 7Q10 18.1 110.4 112.71 110.99 112.71 0.000021 0.3 60.53 40.2 0.04
3.0938 Summer Ave 73.3 110.4 113.43 111.44 113.44 0.000106 0.8 91.62 46.1 0.1
3.0938 10-yr 1980 110.4 120.27 115.31 120.54 0.000434 4.19 472.95 99.32 0.26
3.0938 100-yr 3988 110.4 123.06 117.31 123.57 0.000585 5.9 862.09 109.02 0.31

3.0928 7Q10 18.1 110.4 112.71 110.99 112.71 0.000038 0.3 60.52 40.2 0.04
3.0928 Summer Ave 73.3 110.4 113.43 111.44 113.44 0.000189 0.8 91.59 46.09 0.1
3.0928 10-yr 1980 110.4 120.26 115.31 120.53 0.000773 4.19 472.77 99.31 0.26
3.0928 100-yr 3988 110.4 122.89 117.31 123.53 0.001254 6.41 622.38 108.16 0.34

3.0436 7Q10 18.1 110.5 112.67 112.69 0.000743 1.04 17.34 15.99 0.18
3.0436 Summer Ave 73.3 110.5 113.18 113.3 0.003943 2.77 26.48 19.75 0.42
3.0436 10-yr 1980 110.5 119.46 120.1 0.004356 6.5 351.86 142.73 0.54
3.0436 100-yr 3988 110.5 122.78 123.08 0.001389 5.19 1382.7 351.72 0.33

3.0294 7Q10 18.1 107.5 112.68 112.68 0.000002 0.1 183.79 57.5 0.01
3.0294 Summer Ave 73.3 107.5 113.26 113.26 0.000016 0.34 218.75 63.49 0.03
3.0294 10-yr 1980 107.5 119.84 119.89 0.00016 1.95 1773.69 472.94 0.12
3.0294 100-yr 3988 107.5 122.94 122.98 0.000123 2.09 4264.69 856.15 0.11

3.0095 7Q10 18.1 108.4 112.68 108.75 112.68 0.000002 0.14 133.13 46.64 0.01
3.0095 Summer Ave 73.3 108.4 113.26 109.24 113.26 0.000019 0.46 160.73 49.43 0.04
3.0095 10-yr 1980 108.4 119.61 113.73 119.84 0.000418 3.83 516.76 56.9 0.22
3.0095 100-yr 3988 108.4 122.36 115.88 122.9 0.000778 5.93 672.87 56.9 0.3
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Table F-7
HEC-RAS Output
Dredging (Initial)

River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl
(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)

3.0085 7Q10 18.1 108.4 112.68 108.75 112.68 0.000002 0.14 133.13 46.64 0.01
3.0085 Summer Ave 73.3 108.4 113.26 109.24 113.26 0.000019 0.46 160.73 49.42 0.04
3.0085 10-yr 1980 108.4 119.61 113.71 119.84 0.000419 3.83 516.64 56.9 0.22
3.0085 100-yr 3988 108.4 122.35 115.86 122.9 0.000779 5.93 672.63 56.9 0.3

3.0063 Bridge

3.004 7Q10 18.1 111.9 112.62 112.45 112.67 0.00477 1.77 10.21 27.31 0.51
3.004 Summer Ave 73.3 111.9 113.14 112.85 113.23 0.005417 2.46 29.74 53.4 0.58
3.004 10-yr 1980 111.9 119.35 119.77 0.001111 5.17 383.1 56.9 0.35
3.004 100-yr 3988 111.9 121.88 122.77 0.001713 7.57 526.81 56.9 0.44

3.003 7Q10 18.1 111.9 112.45 112.45 112.59 0.035224 2.96 6.12 22.13 0.99
3.003 Summer Ave 73.3 111.9 112.86 112.86 113.13 0.029354 4.11 17.83 34.29 1
3.003 10-yr 1980 111.9 119.35 115.97 119.76 0.001983 5.17 382.66 56.9 0.35
3.003 100-yr 3988 111.9 121.87 117.96 122.76 0.003057 7.58 526.13 56.9 0.44

2.9273 7Q10 18.1 108.7 110.55 110.56 0.000468 0.76 23.89 25.84 0.14
2.9273 Summer Ave 73.3 108.7 111.81 111.83 0.000479 1.08 67.64 43.48 0.15
2.9273 10-yr 1980 108.7 119.29 119.37 0.000374 2.34 1185.57 464.08 0.17
2.9273 100-yr 3988 108.7 122.19 122.27 0.000257 2.53 2587.49 493.66 0.15

2.8061 7Q10 18.1 106.7 110.53 110.53 0.000013 0.19 92.85 51.72 0.03
2.8061 Summer Ave 73.3 106.7 111.75 111.75 0.000049 0.42 174.36 83.9 0.05
2.8061 10-yr 1980 106.7 119.23 119.25 0.000089 1.39 2240.57 548.97 0.09
2.8061 100-yr 3988 106.7 122.13 122.16 0.000092 1.73 3878.49 575.66 0.09

2.6214 7Q10 18.9 109.8 110.48 110.49 0.001249 0.81 23.43 48.62 0.2
2.6214 Summer Ave 76.4 109.8 111.64 111.65 0.000316 0.8 95.21 70.93 0.12
2.6214 10-yr 1975 109.8 119.14 119.16 0.000098 1.52 2541.36 567.67 0.09
2.6214 100-yr 4160 109.8 122.04 122.07 0.000105 1.92 4546.32 878.71 0.1

2.397 7Q10 18.9 107.7 110.43 108.32 110.43 0.000013 0.16 114.89 84.09 0.02
2.397 Summer Ave 76.4 107.7 111.56 108.79 111.56 0.000034 0.33 228.67 124.32 0.04
2.397 10-yr 1975 107.7 119.05 111.7 119.06 0.000067 1 1972.61 1049.25 0.07
2.397 100-yr 4160 107.7 121.93 113.08 121.96 0.000081 1.43 2909.11 1167.41 0.08

2.379 7Q10 18.9 107.3 110.43 107.96 110.43 0.000005 0.18 105.3 51.53 0.02
2.379 Summer Ave 76.4 107.3 111.55 108.43 111.55 0.000022 0.46 167.58 59.77 0.05
2.379 10-yr 1975 107.3 118.91 112.03 119.04 0.000174 2.93 673.76 92.8 0.17
2.379 100-yr 4160 107.3 121.55 114.05 121.91 0.000346 4.85 857.77 109.65 0.24

2.378 7Q10 18.9 107.3 110.43 107.96 110.43 0.000005 0.18 105.3 51.53 0.02
2.378 Summer Ave 76.4 107.3 111.55 108.43 111.55 0.000022 0.46 167.57 59.77 0.05
2.378 10-yr 1975 107.3 118.91 112.03 119.04 0.000171 2.92 707.11 92.8 0.16
2.378 100-yr 4160 107.3 121.55 114.06 121.91 0.000337 4.81 907.86 109.67 0.24

2.3732 Bridge

2.3684 7Q10 18.9 106.4 110.43 107.26 110.43 0.000002 0.14 139.55 59.29 0.02
2.3684 Summer Ave 76.4 106.4 111.55 107.91 111.55 0.000012 0.36 209.87 66.41 0.04
2.3684 10-yr 1975 106.4 118.89 111.39 118.99 0.000132 2.61 765.21 100.82 0.14
2.3684 100-yr 4160 106.4 121.43 113.41 121.73 0.000276 4.38 960.55 112.45 0.22

2.3674 7Q10 18.9 106.4 110.43 107.26 110.43 0.000002 0.14 139.55 59.29 0.02
2.3674 Summer Ave 76.4 106.4 111.55 107.91 111.55 0.000012 0.36 209.87 66.41 0.04
2.3674 10-yr 1975 106.4 118.89 111.39 118.99 0.000133 2.62 754.27 100.81 0.15
2.3674 100-yr 4160 106.4 121.42 113.4 121.73 0.000279 4.4 944.57 112.41 0.22

2.2917 7Q10 18.9 108.4 110.42 109.24 110.43 0.000303 0.65 29.19 36.78 0.11
2.2917 Summer Ave 76.4 108.4 111.52 109.88 111.54 0.000492 1.1 69.44 58.53 0.16
2.2917 10-yr 1975 108.4 118.77 113.82 118.9 0.000541 2.87 689.21 323.07 0.2
2.2917 100-yr 4160 108.4 121.25 115.76 121.54 0.000871 4.28 972.18 351.29 0.26

2.0331 7Q10 18.9 109 110.08 110.08 0.000214 0.45 42.01 55.66 0.09
2.0331 Summer Ave 76.4 109 111.09 111.1 0.000218 0.73 104.35 67.34 0.1
2.0331 10-yr 1975 109 118.58 118.6 0.000097 1.52 3290.5 1185.25 0.09
2.0331 100-yr 4160 109 121.19 121.21 0.000076 1.61 7217.8 1840.22 0.09

1.66 7Q10 18.9 108.2 109.46 109.46 0.000517 0.64 29.33 43.95 0.14
1.66 Summer Ave 76.4 108.2 110.58 110.59 0.000313 0.88 86.89 55.81 0.12
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Table F-7
HEC-RAS Output
Dredging (Initial)

River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl
(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)

1.66 10-yr 1975 108.2 118.17 118.28 0.000328 2.81 1134.63 314.12 0.17
1.66 100-yr 4160 108.2 120.74 120.91 0.000431 3.83 1976.34 352.52 0.2

1.215 7Q10 18.9 107.4 109.08 109.08 0.000077 0.34 56.38 53.83 0.06
1.215 Summer Ave 76.4 107.4 110.1 110.11 0.000141 0.66 116.33 63.47 0.09
1.215 10-yr 1975 107.4 117.55 117.61 0.000243 1.98 1541.94 651.72 0.14
1.215 100-yr 4160 107.4 120.26 120.3 0.00016 2.03 4700.32 1433.55 0.12

0.9479 7Q10 18.9 108.1 108.82 108.43 108.83 0.000819 0.63 30.2 66.67 0.16
0.9479 Summer Ave 76.4 108.1 109.85 108.7 109.86 0.00024 0.71 108.18 78.88 0.11
0.9479 10-yr 1975 108.1 117.15 111.18 117.23 0.000282 2.43 1004.66 217.02 0.15
0.9479 100-yr 4160 108.1 119.77 112.87 119.93 0.000425 3.52 1798.62 371.86 0.19

0.6591 7Q10 18.9 106.6 108.3 108.3 0.000193 0.45 42.16 51.5 0.09
0.6591 Summer Ave 76.4 106.6 109.58 109.58 0.000138 0.61 124.49 73.09 0.08
0.6591 10-yr 1975 106.6 116.87 116.91 0.000156 1.62 1706.65 403.9 0.11
0.6591 100-yr 4160 106.6 119.42 119.48 0.000195 2.25 3068.64 621.19 0.13

0.3409 7Q10 18.9 103.3 108.29 108.29 0.000001 0.08 240.93 81.75 0.01
0.3409 Summer Ave 76.4 103.3 109.55 109.55 0.000006 0.22 349.86 91.02 0.02
0.3409 10-yr 1975 103.3 116.66 116.7 0.000099 1.71 1565.34 546.28 0.09
0.3409 100-yr 4160 103.3 119.13 119.21 0.000146 2.4 3350.78 834.38 0.12

0 7Q10 18.9 105.2 108.29 105.99 108.29 0.000031 0.2 96.77 178.37 0.04
0 Summer Ave 76.4 105.2 109.53 106.59 109.53 0.000031 0.27 286.04 281.73 0.04
0 10-yr 1975 105.2 116.59 109.53 116.6 0.000031 0.54 3633.72 1763.21 0.05
0 100-yr 4160 105.2 119.08 110.54 119.09 0.000031 0.71 5858.76 2039.87 0.05
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Table F-8
HEC-RAS Output

Dredging (after 20 years)
River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)
32.314 7Q10 3.3 308 308.76 308.77 0.00087 0.76 4.33 11.4 0.22
32.314 Summer Ave 13.5 308 309.21 309.23 0.001213 1.23 10.97 18.02 0.28
32.314 10-yr 392 308 312.22 312.63 0.002773 5.12 76.55 25.55 0.52
32.314 100-yr 736 308 313.62 314.26 0.003102 6.42 114.64 29.04 0.57

32.295 7Q10 3.3 308 308.41 308.41 308.52 0.023108 2.61 1.27 6.16 1.01
32.295 Summer Ave 13.5 308 308.72 308.72 308.91 0.019208 3.46 3.9 10.82 1.01
32.295 10-yr 392 308 311.01 311.01 312.07 0.011117 8.25 47.54 22.53 1
32.295 100-yr 736 308 312.17 312.17 313.65 0.010243 9.77 75.32 25.43 1

32.1908 7Q10 3.3 301.4 301.83 301.74 301.87 0.007025 1.5 2.21 10.17 0.57
32.1908 Summer Ave 13.5 301.4 302.1 302.01 302.19 0.008172 2.34 5.78 15.27 0.67
32.1908 10-yr 392 301.4 304.25 304.25 305.33 0.011247 8.36 46.89 21.88 1.01
32.1908 100-yr 736 301.4 305.42 305.42 306.96 0.010395 9.98 73.78 24.09 1

32.0867 7Q10 3.3 294.8 294.96 294.96 295.01 0.027982 1.88 1.75 16.08 1.01
32.0867 Summer Ave 13.5 294.8 295.13 295.13 295.27 0.021752 3.04 4.44 16.31 1.03
32.0867 10-yr 392 294.8 297.4 297.4 298.57 0.011873 8.69 45.11 19.45 1.01
32.0867 100-yr 736 294.8 299.11 298.87 300.27 0.006166 8.86 114.87 74.54 0.78

32.0678 7Q10 3.3 293 293.37 293.14 293.38 0.000594 0.56 5.9 18.38 0.17
32.0678 Summer Ave 13.5 293 293.72 293.31 293.74 0.000904 1.1 12.32 18.89 0.24
32.0678 10-yr 392 293 297.2 295.42 297.54 0.001588 4.69 83.5 24.01 0.41
32.0678 100-yr 736 293 298.93 296.57 299.52 0.001695 6.16 119.5 102.1 0.45

32.0657 Culvert

32.0637 7Q10 3.3 293 293.37 293.14 293.38 0.000609 0.56 5.85 18.38 0.18
32.0637 Summer Ave 13.5 293 293.71 293.31 293.73 0.000946 1.11 12.15 18.88 0.24
32.0637 10-yr 392 293 296.95 295.42 297.34 0.001961 5 78.38 23.65 0.45
32.0637 100-yr 736 293 298.44 296.57 299.15 0.002278 6.73 109.36 34.12 0.52

32.0448 7Q10 3.3 293 293.18 293.14 293.21 0.011247 1.39 2.37 17.24 0.66
32.0448 Summer Ave 13.5 293 293.34 293.31 293.44 0.014159 2.55 5.29 18.34 0.84
32.0448 10-yr 392 293 295.42 295.42 296.52 0.011783 8.42 46.56 21.39 1.01
32.0448 100-yr 736 293 296.59 296.59 298.19 0.010969 10.12 72.72 23.12 1.01

31.9463 7Q10 3.3 284.3 284.48 284.48 284.55 0.027169 2.09 1.58 12.11 1.02
31.9463 Summer Ave 13.5 284.3 284.69 284.69 284.86 0.019445 3.27 4.13 12.39 1
31.9463 10-yr 392 284.3 287.97 287.97 288.67 0.005262 6.96 96.39 132.48 0.68
31.9463 100-yr 736 284.3 289.83 290.02 0.00137 4.8 445.63 244.17 0.38

31.9273 7Q10 3.3 283.3 284.1 283.53 284.1 0.000103 0.37 9.04 14.3 0.08
31.9273 Summer Ave 13.5 283.3 284.51 283.74 284.52 0.000351 0.88 15.27 15.9 0.16
31.9273 10-yr 392 283.3 287.16 286.17 287.78 0.003358 6.32 61.99 187.65 0.6
31.9273 100-yr 736 283.3 287.96 287.45 289.4 0.005899 9.63 76.4 234.95 0.82

31.9244 Bridge

31.9215 7Q10 3.3 283.3 284.09 283.53 284.09 0.000105 0.37 8.99 14.29 0.08
31.9215 Summer Ave 13.5 283.3 284.51 283.74 284.52 0.000351 0.88 15.27 15.9 0.16
31.9215 10-yr 392 283.3 287.15 286.17 287.77 0.003407 6.35 61.72 186.76 0.6
31.9215 100-yr 736 283.3 287.9 287.45 289.38 0.0062 9.78 75.27 231.23 0.84

31.9025 7Q10 3.3 283.7 284.04 284.06 0.003786 1.14 2.89 12.53 0.42
31.9025 Summer Ave 13.5 283.7 284.38 284.43 0.003259 1.83 7.36 13.84 0.44
31.9025 10-yr 392 283.7 287.06 287.29 0.002363 4.78 209.69 158.09 0.49
31.9025 100-yr 736 283.7 288.22 288.45 0.001828 5.24 431.57 226.31 0.46

31.8343 7Q10 3.3 282.6 282.95 282.97 0.002494 1.07 3.08 10.64 0.35
31.8343 Summer Ave 13.5 282.6 283.34 283.39 0.0026 1.82 7.41 11.64 0.4
31.8343 10-yr 392 282.6 285.97 286.29 0.003319 5.58 184.96 123.07 0.57
31.8343 100-yr 736 282.6 287.62 287.83 0.001584 5.17 395.15 132.74 0.42

31.8154 7Q10 3.3 282.2 282.8 282.54 282.81 0.001084 0.73 4.52 15.03 0.23
31.8154 Summer Ave 13.5 282.2 283.16 282.79 283.18 0.001525 1.18 11.44 23.91 0.3
31.8154 10-yr 392 282.2 285.08 284.67 285.76 0.00557 6.58 59.57 55.26 0.75
31.8154 100-yr 736 282.2 286.15 285.7 287.28 0.005724 8.54 86.23 72.4 0.81

31.8097 Bridge

31.804 7Q10 3.3 281.4 281.74 281.74 281.82 0.02361 2.32 1.42 8.44 0.99
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Table F-8
HEC-RAS Output

Dredging (after 20 years)
River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)
31.804 Summer Ave 13.5 281.4 281.99 281.99 282.14 0.020405 3.12 4.32 14.7 1.01
31.804 10-yr 392 281.4 284.1 283.87 284.89 0.007294 7.13 54.94 52.28 0.85
31.804 100-yr 736 281.4 285.58 284.9 286.57 0.004609 8 92.02 76.12 0.73

31.7434 7Q10 3.3 277 277.69 277.7 0.000319 0.57 5.76 10.45 0.14
31.7434 Summer Ave 13.5 277 278.05 278.08 0.001065 1.4 9.62 10.84 0.26
31.7434 10-yr 392 277 280.87 280.54 282.08 0.009825 8.82 44.46 13.89 0.87
31.7434 100-yr 736 277 282.4 282.4 284.22 0.010066 10.89 76.99 43.09 0.91

31.7245 7Q10 3.3 277.3 277.65 277.43 277.66 0.000513 0.52 6.33 28.61 0.16
31.7245 Summer Ave 13.5 277.3 277.96 277.58 277.98 0.000874 1.07 12.57 29.38 0.24
31.7245 10-yr 392 277.3 280.77 279.62 281.28 0.002551 5.7 68.78 36.26 0.54
31.7245 100-yr 736 277.3 282.24 280.8 283.12 0.002749 7.5 98.14 39.86 0.6

31.7244 Bridge

31.7055 7Q10 3.3 277.3 277.43 277.43 277.48 0.029485 1.8 1.84 23.05 1.02
31.7055 Summer Ave 13.5 277.3 277.58 277.58 277.7 0.021425 2.8 4.81 28.43 1.01
31.7055 10-yr 392 277.3 279.62 279.62 280.76 0.00994 8.57 45.74 33.44 1
31.7055 100-yr 736 277.3 280.8 280.8 282.55 0.008747 10.61 69.35 36.33 1

31.6866 7Q10 3.3 273.83 274.11 274.12 0.001021 0.51 6.51 28.34 0.19
31.6866 Summer Ave 13.5 273.83 274.47 274.48 0.000769 0.81 16.73 29.01 0.19
31.6866 10-yr 392 273.83 278.89 278.98 0.000517 2.4 163.25 37.3 0.2
31.6866 100-yr 736 273.83 280.19 280.38 0.000831 3.45 213.54 39.75 0.26

31.4972 7Q10 3.3 273.2 273.51 273.51 0.000404 0.43 7.62 26.22 0.14
31.4972 Summer Ave 13.5 273.2 273.86 273.87 0.000498 0.8 16.86 26.51 0.18
31.4972 10-yr 392 273.2 278.36 278.48 0.000481 2.71 150.44 92.2 0.22
31.4972 100-yr 736 273.2 279.52 279.68 0.000588 3.46 473.73 466.9 0.25

31.3835 7Q10 3.3 272.89 273.11 272.98 273.11 0.001342 0.64 5.14 24.18 0.25
31.3835 Summer Ave 13.5 272.89 273.47 273.48 0.000844 0.97 13.94 24.47 0.23
31.3835 10-yr 392 272.89 278.05 278.17 0.000523 2.85 175.39 150.16 0.23
31.3835 100-yr 736 272.89 279.14 279.3 0.000652 3.64 445.77 352.19 0.26

31.2699 7Q10 3.3 272.35 272.66 272.66 0.000471 0.48 6.83 22.18 0.15
31.2699 Summer Ave 13.5 272.35 272.94 272.96 0.000942 1.03 13.05 22.34 0.24
31.2699 10-yr 392 272.35 277.67 277.82 0.000662 3.11 156.56 413.39 0.24
31.2699 100-yr 736 272.35 278.86 278.95 0.000468 3.01 674.33 457.61 0.21

31.1335 7Q10 3.3 271.4 271.55 271.55 271.6 0.027244 1.93 1.71 14.87 1
31.1335 Summer Ave 13.5 271.4 272.08 272.11 0.001496 1.36 9.91 16.01 0.31
31.1335 10-yr 392 271.4 277.24 277.38 0.000564 3.02 221.92 277.43 0.24
31.1335 100-yr 736 271.4 278.64 278.69 0.000272 2.49 1123.99 991.82 0.18

30.9972 7Q10 3.3 270.1 270.9 270.91 0.000184 0.5 6.6 9.79 0.11
30.9972 Summer Ave 13.5 270.1 271.74 271.75 0.000232 0.85 15.9 12.36 0.13
30.9972 10-yr 392 270.1 276.82 276.96 0.000601 3.07 232.4 328 0.25
30.9972 100-yr 736 270.1 278.49 278.52 0.000186 2.1 1286.37 858.53 0.15

30.8609 7Q10 3.3 268.5 270.85 270.85 0.000039 0.32 10.44 8.88 0.05
30.8609 Summer Ave 13.5 268.5 271.62 271.62 0.000145 0.74 18.31 11.76 0.1
30.8609 10-yr 392 268.5 276.41 276.53 0.000582 2.98 258.4 306.58 0.25
30.8609 100-yr 736 268.5 278.37 278.4 0.000148 1.92 1396.94 850.46 0.13

30.6829 7Q10 3.3 269.9 270.76 270.76 0.000554 0.64 5.16 11.95 0.17
30.6829 Summer Ave 13.5 269.9 271.38 271.4 0.000483 0.93 14.49 17.14 0.18
30.6829 10-yr 392 269.9 275.76 275.91 0.000736 3.17 195.56 311.72 0.27
30.6829 100-yr 736 269.9 278.3 278.31 0.000063 1.28 2073.94 1009.68 0.09

30.5307 7Q10 3.3 269.5 270.44 269.91 270.44 0.000296 0.51 6.5 50.88 0.13
30.5307 Summer Ave 13.5 269.5 271.06 270.22 271.07 0.000336 0.82 16.56 99.87 0.15
30.5307 10-yr 392 269.5 275.78 272.56 275.78 0.000027 0.66 1593.18 639.99 0.05
30.5307 100-yr 736 269.5 278.28 273.84 278.28 0.000012 0.6 3706.2 1046.35 0.04

30.5178 Bridge

30.5049 7Q10 3.3 269.5 270.39 269.91 270.4 0.000387 0.56 5.89 47.19 0.15
30.5049 Summer Ave 13.5 269.5 271.01 270.22 271.02 0.000399 0.86 15.63 95.83 0.16
30.5049 10-yr 392 269.5 275.26 272.56 275.26 0.000044 0.79 1281.94 557.71 0.07
30.5049 100-yr 736 269.5 276.46 273.84 276.46 0.000051 1 2067 749.54 0.08
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Table F-8
HEC-RAS Output

Dredging (after 20 years)
River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)

30.3269 7Q10 3.3 269.1 270 270.01 0.000458 0.58 5.7 12.69 0.15
30.3269 Summer Ave 13.5 269.1 270.6 270.62 0.000467 0.88 15.42 18.65 0.17
30.3269 10-yr 392 269.1 275.03 275.13 0.000523 2.67 218.09 181.98 0.23
30.3269 100-yr 736 269.1 276.22 276.32 0.000481 3.02 628.97 528.36 0.23

30.1489 7Q10 3.3 268.7 269.57 269.57 0.000466 0.58 5.72 13 0.15
30.1489 Summer Ave 13.5 268.7 270.16 270.17 0.000473 0.86 15.61 19.46 0.17
30.1489 10-yr 392 268.7 274.55 274.65 0.000494 2.56 223.02 186.18 0.22
30.1489 100-yr 736 268.7 275.82 275.9 0.000408 2.78 697.18 580.11 0.21

29.9709 7Q10 3.3 268.3 269.11 269.12 0.000505 0.58 5.73 13.23 0.15
29.9709 Summer Ave 13.5 268.3 269.7 269.71 0.000509 0.86 15.68 19.89 0.17
29.9709 10-yr 392 268.3 274.08 274.17 0.000527 2.52 218.4 211.16 0.22
29.9709 100-yr 736 268.3 275.48 275.54 0.000348 2.49 770.25 562.1 0.19

29.7929 7Q10 3.3 267.8 268.63 268.64 0.000537 0.57 5.77 13.46 0.15
29.7929 Summer Ave 13.5 267.8 269.2 269.21 0.000546 0.85 15.84 20.56 0.17
29.7929 10-yr 392 267.8 273.6 273.69 0.000503 2.39 224.13 200.22 0.21
29.7929 100-yr 736 267.8 275.19 275.24 0.000293 2.27 806.57 528.86 0.17

29.6149 7Q10 3.3 267.3 268.09 268.1 0.00061 0.6 5.53 13.34 0.16
29.6149 Summer Ave 13.5 267.3 268.66 268.68 0.000601 0.87 15.44 20.74 0.18
29.6149 10-yr 392 267.3 273.13 273.21 0.0005 2.33 237.36 219.3 0.21
29.6149 100-yr 736 267.3 274.95 275 0.000225 2.02 1083.04 1020.21 0.15

29.5785 7Q10 3.3 267.23 267.97 267.59 267.97 0.000713 0.63 5.24 14.92 0.18
29.5785 Summer Ave 13.5 267.23 268.55 267.87 268.56 0.000635 0.88 15.26 33.97 0.18
29.5785 10-yr 392 267.23 273.01 269.97 273.12 0.000456 2.6 150.67 361.71 0.21
29.5785 100-yr 736 267.23 274.95 270.84 274.96 0.000072 1.3 1817.22 964.28 0.09

29.5765 Bridge

29.5745 7Q10 3.3 267.23 267.95 267.59 267.96 0.000799 0.66 5.03 14.49 0.19
29.5745 Summer Ave 13.5 267.23 268.53 267.87 268.54 0.000672 0.9 14.96 33.24 0.19
29.5745 10-yr 392 267.23 273 269.97 273.11 0.00046 2.61 150.34 360.94 0.21
29.5745 100-yr 736 267.23 274.73 270.84 274.73 0.000061 1.17 1632.12 660.49 0.08

29.5342 7Q10 3.3 266.96 267.84 267.34 267.84 0.000385 0.48 6.86 15.49 0.13
29.5342 Summer Ave 13.5 266.96 268.42 267.65 268.43 0.000439 0.72 18.68 25.29 0.15
29.5342 10-yr 392 266.96 272.95 269.59 273.01 0.000267 1.9 236.39 327.29 0.16
29.5342 100-yr 736 266.96 274.59 270.46 274.68 0.000324 2.55 334.59 745.68 0.18

29.53 Bridge

29.5257 7Q10 3.3 266.96 267.82 267.34 267.82 0.000444 0.51 6.52 15.19 0.14
29.5257 Summer Ave 13.5 266.96 268.39 267.65 268.4 0.000461 0.75 18.02 24.01 0.15
29.5257 10-yr 392 266.96 272.93 269.59 272.98 0.000272 1.91 234.86 325.02 0.16
29.5257 100-yr 736 266.96 274.55 270.46 274.65 0.00033 2.57 332.45 688.57 0.18

29.4369 7Q10 3.3 266.8 267.58 267.59 0.000554 0.56 5.92 14.14 0.15
29.4369 Summer Ave 13.5 266.8 268.16 268.17 0.000555 0.82 16.55 22.26 0.17
29.4369 10-yr 392 266.8 272.75 272.82 0.00041 2.15 210.71 106.79 0.18
29.4369 100-yr 736 266.8 274.39 274.48 0.000379 2.51 483.58 254.91 0.18

29.2589 7Q10 3.3 266.3 267.03 267.04 0.000626 0.57 5.83 14.28 0.16
29.2589 Summer Ave 13.5 266.3 267.6 267.61 0.000623 0.83 16.24 22.21 0.17
29.2589 10-yr 392 266.3 272.32 272.4 0.000493 2.2 184.48 79.2 0.19
29.2589 100-yr 736 266.3 274.05 274.13 0.000362 2.39 582.68 635.99 0.18

29.0809 7Q10 3.3 265.7 266.46 266.46 0.000603 0.56 5.93 14.51 0.15
29.0809 Summer Ave 13.5 265.7 267.03 267.04 0.000577 0.8 16.78 22.76 0.17
29.0809 10-yr 392 265.7 271.89 271.95 0.000451 2.1 207.54 130.48 0.19
29.0809 100-yr 736 265.7 273.82 273.86 0.00022 1.91 951.93 745.72 0.14

28.9029 7Q10 3.3 265.2 265.91 265.92 0.000579 0.53 6.2 15.1 0.15
28.9029 Summer Ave 13.5 265.2 266.44 266.45 0.000686 0.83 16.27 23.05 0.17
28.9029 10-yr 392 265.2 271.46 271.52 0.000463 2.05 208.47 130.65 0.18
28.9029 100-yr 736 265.2 273.66 273.69 0.000144 1.54 1211.92 749.28 0.11

28.7249 7Q10 3.3 264.5 265.17 265.18 0.001105 0.67 4.94 13.91 0.2
28.7249 Summer Ave 13.5 264.5 265.72 265.74 0.000849 0.92 14.72 21.03 0.19
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Table F-8
HEC-RAS Output

Dredging (after 20 years)
River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)
28.7249 10-yr 392 264.5 271.09 271.14 0.000355 1.84 275.36 182.42 0.16
28.7249 100-yr 736 264.5 273.58 273.59 0.00007 1.13 1679.31 768.25 0.08

28.5564 7Q10 3.3 263.86 264.65 264.2 264.65 0.000364 0.44 7.51 18.32 0.11
28.5564 Summer Ave 13.5 263.86 265.29 264.43 265.29 0.000328 0.64 20.95 32.73 0.12
28.5564 10-yr 392 263.86 270.69 266.44 270.79 0.000386 2.6 150.57 349.89 0.18
28.5564 100-yr 736 263.86 273.22 267.49 273.41 0.00044 3.48 211.34 737.83 0.21

28.5517 Bridge

28.5469 7Q10 3.3 263.86 264.63 264.2 264.63 0.000414 0.46 7.18 17.96 0.12
28.5469 Summer Ave 13.5 263.86 265.27 264.43 265.27 0.000351 0.66 20.53 32.6 0.13
28.5469 10-yr 392 263.86 270.67 266.44 270.77 0.000391 2.61 150.08 340.52 0.18
28.5469 100-yr 736 263.86 273.2 267.49 273.39 0.000444 3.49 210.78 735.6 0.21

28.3689 7Q10 3.3 263.3 264.55 264.55 0.000036 0.2 16.62 20.41 0.04
28.3689 Summer Ave 13.5 263.3 265.09 265.09 0.00012 0.48 28.24 22.46 0.08
28.3689 10-yr 392 263.3 270.25 270.32 0.000551 2.16 181.28 43.39 0.19
28.3689 100-yr 736 263.3 272.89 272.95 0.000358 2.17 523.56 488.56 0.16

28.1909 7Q10 3.3 262.5 264.54 264.54 0.000007 0.12 26.82 20.17 0.02
28.1909 Summer Ave 13.5 262.5 265.02 265.02 0.00005 0.36 37.42 23.53 0.05
28.1909 10-yr 392 262.5 269.83 269.89 0.00039 1.81 216.71 54.6 0.16
28.1909 100-yr 736 262.5 272.76 272.77 0.000103 1.32 1168.82 551.18 0.09

28.019 7Q10 3.3 259.8 264.54 260.08 264.54 0 0.02 156.48 40.7 0
28.019 Summer Ave 13.5 259.8 265.02 260.3 265.02 0.000001 0.08 174.81 41.06 0.01
28.019 10-yr 392 259.8 269.77 261.91 269.78 0.000045 1.1 355.15 372.34 0.06
28.019 100-yr 736 259.8 272.73 262.69 272.74 0.000019 0.86 1899.79 394.69 0.04

28.016 Culvert

28.013 7Q10 3.3 259.8 262.68 260.08 262.68 0 0.04 86.01 39.19 0
28.013 Summer Ave 13.5 259.8 263.26 260.3 263.27 0.000003 0.12 108.13 39.66 0.01
28.013 10-yr 392 259.8 268.54 261.91 268.57 0.000072 1.27 308.63 166.69 0.08
28.013 100-yr 736 259.8 270.96 262.69 271.01 0.000107 1.84 400.38 381.31 0.1

27.8613 7Q10 3.3 261.9 262.68 262.68 0.000569 0.49 6.77 16.46 0.13
27.8613 Summer Ave 13.5 261.9 263.24 263.25 0.000585 0.73 18.39 24.64 0.15
27.8613 10-yr 392 261.9 268.38 268.43 0.000462 1.87 216.22 134.42 0.17
27.8613 100-yr 736 261.9 270.86 270.88 0.000157 1.52 879.41 342.08 0.11

27.7096 7Q10 3.3 261.4 262.27 262.27 0.000454 0.45 7.4 17.36 0.12
27.7096 Summer Ave 13.5 261.4 262.86 262.87 0.000398 0.65 20.7 24.76 0.13
27.7096 10-yr 392 261.4 267.97 268.04 0.00052 2.05 191.54 48.64 0.18
27.7096 100-yr 736 261.4 270.66 270.72 0.000271 2.03 524.9 213.46 0.14

27.5579 7Q10 3.3 261.1 262.03 262.03 0.000211 0.34 9.77 19.58 0.08
27.5579 Summer Ave 13.5 261.1 262.57 262.58 0.000338 0.62 21.86 25.21 0.12
27.5579 10-yr 392 261.1 267.57 267.64 0.000483 2.08 197.73 86.89 0.17
27.5579 100-yr 736 261.1 270.49 270.53 0.000199 1.85 638.4 207.43 0.12

27.4062 7Q10 3.3 260.9 261.9 261.22 261.9 0.000133 0.3 11.07 18.82 0.07
27.4062 Summer Ave 13.5 260.9 262.22 262.23 0.000584 0.77 17.58 21.93 0.15
27.4062 10-yr 392 260.9 267.3 267.34 0.000276 1.69 342.53 141.8 0.13
27.4062 100-yr 736 260.9 270.39 270.41 0.000108 1.45 877.75 205.18 0.09

27.2546 7Q10 3.3 257.4 261.9 257.68 261.9 0 0.06 57.75 21.55 0
27.2546 Summer Ave 13.5 257.4 262.21 257.94 262.21 0.000005 0.22 62.07 23.15 0.02
27.2546 10-yr 392 257.4 266.87 260.67 267.02 0.000365 3.08 127.39 93.12 0.18
27.2546 100-yr 736 257.4 269.78 262.19 270.08 0.00051 4.38 168.14 154.23 0.22

27.2452 Culvert

27.2357 7Q10 3.3 257.4 261.89 257.68 261.89 0 0.06 57.7 21.53 0
27.2357 Summer Ave 13.5 257.4 262.17 257.94 262.18 0.000005 0.22 61.62 22.98 0.02
27.2357 10-yr 392 257.4 265.96 260.67 266.14 0.000519 3.42 114.56 82.99 0.21
27.2357 100-yr 736 257.4 268.7 262.19 269.06 0.000697 4.81 153.04 129.53 0.26

27.0934 7Q10 3.3 260.04 261.89 261.89 0.000006 0.1 32.66 26.98 0.02
27.0934 Summer Ave 13.5 260.04 262.16 262.17 0.000053 0.34 40.16 28.44 0.05
27.0934 10-yr 392 260.04 265.62 265.67 0.00046 2.02 268.12 117.46 0.17
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Table F-8
HEC-RAS Output

Dredging (after 20 years)
River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)
27.0934 100-yr 736 260.04 268.54 268.58 0.000169 1.74 680.41 164.31 0.12

26.9512 7Q10 3.3 259.99 261.89 261.89 0.000004 0.08 39.92 31.16 0.01
26.9512 Summer Ave 13.5 259.99 262.13 262.13 0.000036 0.28 47.7 33.15 0.04
26.9512 10-yr 392 259.99 265.27 265.32 0.000462 1.96 260.6 146.5 0.17
26.9512 100-yr 736 259.99 268.43 268.46 0.000131 1.55 787.22 211.66 0.1

26.818 7Q10 3.3 258.1 261.89 261.89 0 0.04 74.03 26.02 0
26.818 Summer Ave 13.5 258.1 262.12 262.13 0.000006 0.17 80.26 28.65 0.02
26.818 10-yr 392 258.1 265.13 265.15 0.000144 1.17 503.56 183.24 0.1
26.818 100-yr 736 258.1 268.39 268.4 0.000052 1.02 1183.77 233.8 0.06

26.809 7Q10 7.9 258.28 261.89 261.89 0.000003 0.11 69.65 25.59 0.01
26.809 Summer Ave 31.8 258.28 262.12 262.12 0.000035 0.42 75.67 26.39 0.04
26.809 10-yr 820 258.28 265.05 265.12 0.000699 2.52 488.36 178.25 0.21
26.809 100-yr 1732 258.28 268.33 268.39 0.000304 2.43 1160.27 231.16 0.16

26.8 7Q10 7.9 255 261.89 261.89 0 0.04 176.94 47.48 0
26.8 Summer Ave 31.8 255 262.12 262.12 0.000004 0.17 188.34 50.72 0.02
26.8 10-yr 820 255 265.04 265.09 0.00027 2.01 570.8 169.21 0.14
26.8 100-yr 1732 255 268.32 268.38 0.000199 2.28 1225.69 228.02 0.13

26.7901 7Q10 7.9 261.74 261.87 261.84 261.89 0.016077 1.18 6.68 53.02 0.59
26.7901 Summer Ave 31.8 261.74 262.06 261.96 262.12 0.011279 1.86 17.13 53.06 0.58
26.7901 10-yr 820 261.74 264.54 263.69 265.01 0.005605 5.52 149.13 53.53 0.58
26.7901 100-yr 1732 261.74 267.89 264.95 268.32 0.001794 5.28 348.51 97.19 0.38

26.7899 Inl Struct

26.773 7Q10 7.9 250.37 250.96 250.58 250.97 0.001449 0.99 7.98 19.38 0.23
26.773 Summer Ave 31.8 250.37 251.57 250.93 251.63 0.002165 1.95 16.31 25.41 0.31
26.773 10-yr 820 250.37 258.31 255.2 259.2 0.002638 7.59 108.04 91.82 0.47
26.773 100-yr 1732 250.37 267.88 258.34 267.92 0.000087 2.34 1755.76 208.83 0.1

26.7669 Bridge

26.7608 7Q10 7.9 250.37 250.58 250.58 250.7 0.041301 2.71 2.92 15.71 1.03
26.7608 Summer Ave 31.8 250.37 250.93 250.93 251.2 0.028084 4.21 7.56 19.07 0.99
26.7608 10-yr 820 250.37 255.2 255.2 257.62 0.013781 12.47 65.79 61.23 1
26.7608 100-yr 1732 250.37 258.34 258.34 262.3 0.011634 15.98 108.41 92.09 1

26.7419 7Q10 7.9 248.37 248.9 248.91 0.001226 0.82 9.65 23.08 0.22
26.7419 Summer Ave 31.8 248.37 249.33 249.37 0.001943 1.62 19.67 23.2 0.31
26.7419 10-yr 820 248.37 254.24 254.79 0.003137 5.98 142.32 74.86 0.45
26.7419 100-yr 1732 248.37 257.42 257.96 0.002272 6.49 396.4 84.66 0.39

26.6661 7Q10 7.9 246.99 247.44 247.44 247.55 0.029245 2.68 2.95 13.09 1
26.6661 Summer Ave 31.8 246.99 247.96 248.05 0.006781 2.38 13.37 23.56 0.56
26.6661 10-yr 820 246.99 253.16 253.64 0.002551 5.58 146.82 27.14 0.42
26.6661 100-yr 1732 246.99 256.01 256.87 0.003107 7.53 261.42 66.83 0.47

26.5903 7Q10 7.9 245.62 246.91 246.91 0.000268 0.52 15.29 23.73 0.11
26.5903 Summer Ave 31.8 245.62 247.46 247.48 0.000574 1.07 29.62 26.59 0.18
26.5903 10-yr 820 245.62 252.41 252.77 0.00174 4.82 169.95 29.84 0.36
26.5903 100-yr 1732 245.62 254.93 255.69 0.002665 7.03 246.53 30.99 0.44

26.5146 7Q10 8.4 244.33 246.9 246.9 0.000012 0.19 44.89 29.32 0.03
26.5146 Summer Ave 34 244.33 247.4 247.41 0.000076 0.57 59.77 29.64 0.07
26.5146 10-yr 860 244.33 251.87 252.16 0.001265 4.33 198.49 32.47 0.31
26.5146 100-yr 1850 244.33 253.9 254.65 0.00253 6.96 265.64 33.75 0.44

26.4957 7Q10 8.4 245.11 246.9 245.67 246.9 0.000035 0.25 33 31.57 0.04
26.4957 Summer Ave 34 245.11 247.39 246.14 247.4 0.000166 0.69 48.97 33.19 0.1
26.4957 10-yr 860 245.11 251.79 248.69 252.01 0.001038 3.79 227.09 100.19 0.3
26.4957 100-yr 1850 245.11 253.82 250.48 254.33 0.001623 5.77 320.67 116.94 0.39

26.4923 Bridge

26.4889 7Q10 8.4 245.11 246.9 245.67 246.9 0.000035 0.25 33 31.57 0.04
26.4889 Summer Ave 34 245.11 247.39 246.14 247.4 0.000166 0.69 48.95 33.19 0.1
26.4889 10-yr 860 245.11 251.76 248.69 251.99 0.001058 3.81 225.67 99.94 0.3
26.4889 100-yr 1850 245.11 253.72 250.48 254.26 0.001693 5.85 316.36 116.14 0.4
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Table F-8
HEC-RAS Output

Dredging (after 20 years)
River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)

26.4699 7Q10 8.4 245.26 246.89 246.89 0.000033 0.25 33.35 31.45 0.04
26.4699 Summer Ave 34 245.26 247.37 247.38 0.000166 0.7 48.87 33.33 0.1
26.4699 10-yr 860 245.26 251.69 251.86 0.000837 3.49 348.43 103.99 0.27
26.4699 100-yr 1850 245.26 253.69 254.01 0.001187 5 567.65 117.17 0.33

26.2805 7Q10 8.4 244.6 246.88 246.88 0.000005 0.13 65.17 30.69 0.02
26.2805 Summer Ave 34 244.6 247.3 247.3 0.000046 0.44 77.96 31.2 0.05
26.2805 10-yr 860 244.6 251.16 251.22 0.000467 2.55 619.75 204.69 0.18
26.2805 100-yr 1850 244.6 253.03 253.13 0.000594 3.42 1046.3 250.33 0.21

26.173 7Q10 8.4 246.59 246.81 246.81 246.87 0.048573 1.89 4.44 40.05 1
26.173 Summer Ave 34 246.59 247.17 247.21 0.005035 1.51 22.58 52.05 0.4
26.173 10-yr 860 246.59 250.4 250.67 0.002759 4.19 215.81 118.51 0.41
26.173 100-yr 1850 246.59 252.06 252.47 0.002767 5.38 423.94 131.59 0.43

26.0656 7Q10 8.4 245.8 246.6 246.6 0.000033 0.16 52.71 81.8 0.03
26.0656 Summer Ave 34 245.8 247.01 247.02 0.000107 0.39 87.23 84.98 0.07
26.0656 10-yr 860 245.8 249.88 249.95 0.000635 2.22 456.98 154.33 0.2
26.0656 100-yr 1850 245.8 251.46 251.6 0.000827 3.17 710.74 165.42 0.24

25.9292 7Q10 8.4 246.17 246.5 246.52 0.007065 0.94 8.9 53.56 0.41
25.9292 Summer Ave 34 246.17 246.75 246.77 0.006104 1.27 26.83 93 0.42
25.9292 10-yr 860 246.17 249.11 249.22 0.00185 2.64 325.9 152.79 0.32
25.9292 100-yr 1850 246.17 250.65 250.8 0.001546 3.15 587.05 183.99 0.31

25.9103 7Q10 8.4 245.9 246.51 245.97 246.51 0.000007 0.07 126 221.31 0.02
25.9103 Summer Ave 34 245.9 246.75 246.02 246.75 0.000035 0.19 179.28 222.5 0.04
25.9103 10-yr 860 245.9 249.1 246.71 249.13 0.000234 1.16 741.81 257.26 0.12
25.9103 100-yr 1850 245.9 250.65 247.23 250.7 0.000261 1.63 1136.11 259.48 0.14

25.9084 Bridge

25.9065 7Q10 8.4 245.9 246.51 245.97 246.51 0.000007 0.07 125.94 221.31 0.02
25.9065 Summer Ave 34 245.9 246.75 246.02 246.75 0.000035 0.19 178.94 222.49 0.04
25.9065 10-yr 860 245.9 249.08 246.71 249.1 0.00024 1.17 735.9 257.23 0.12
25.9065 100-yr 1850 245.9 250.62 247.23 250.66 0.000269 1.64 1126.24 259.43 0.14

25.8826 7Q10 8.4 246.2 246.43 246.43 246.49 0.0485 1.92 4.37 38.27 1
25.8826 Summer Ave 34 246.2 246.6 246.6 246.7 0.039619 2.53 13.44 67.14 1
25.8826 10-yr 860 246.2 248.81 248.98 0.003537 3.31 259.71 140.95 0.43
25.8826 100-yr 1850 246.2 250.31 250.53 0.002343 3.75 505.34 213.8 0.38

25.8637 7Q10 8.4 240.08 246.42 240.13 246.42 0 0.01 833.9 183.73 0
25.8637 Summer Ave 34 240.08 246.61 240.21 246.61 0 0.04 859.43 185.32 0
25.8637 10-yr 860 240.08 248.88 241.18 248.89 0.000022 0.74 1158.58 212.52 0.04
25.8637 100-yr 1850 240.08 250.39 241.91 250.42 0.00006 1.36 1356.57 251.41 0.07

25.8619 Bridge

25.8601 7Q10 8.4 240.08 246.42 240.13 246.42 0 0.01 833.9 183.73 0
25.8601 Summer Ave 34 240.08 246.61 240.21 246.61 0 0.04 859.41 185.32 0
25.8601 10-yr 860 240.08 248.81 241.18 248.82 0.000023 0.75 1148.66 210.57 0.04
25.8601 100-yr 1850 240.08 250.39 241.91 250.42 0.00006 1.36 1356.56 251.41 0.07

25.8525 7Q10 8.4 246.29 246.39 246.36 246.41 0.019021 1.12 7.83 76.89 0.62
25.8525 Summer Ave 34 246.29 246.55 246.48 246.6 0.014721 1.82 19.9 79.72 0.63
25.8525 10-yr 860 246.29 248.16 247.87 248.66 0.011814 5.94 172.18 109.27 0.77
25.8525 100-yr 1850 246.29 248.72 248.72 250.02 0.022238 9.63 236.26 126.68 1.1

25.8523 Inl Struct

25.8408 7Q10 8.4 233.39 235.16 235.16 0.000005 0.11 78.03 51.07 0.02
25.8408 Summer Ave 34 233.39 235.59 235.59 0.000034 0.34 100.06 51.67 0.04
25.8408 10-yr 860 233.39 239.94 240.05 0.000448 2.69 337.8 57.72 0.19
25.8408 100-yr 1850 233.39 243.19 243.41 0.000511 3.78 533.81 66.77 0.22

25.8237 7Q10 8.4 234.87 235.14 235.01 235.16 0.004759 1.03 8.13 31.65 0.36
25.8237 Summer Ave 34 234.87 235.53 235.22 235.57 0.003682 1.65 20.59 32.22 0.36
25.8237 10-yr 860 234.87 239.29 237.69 239.83 0.004551 5.88 146.3 34.6 0.5
25.8237 100-yr 1850 234.87 242.76 239.53 243.25 0.002205 5.99 456.77 119.28 0.38

Table F-8
6



Table F-8
HEC-RAS Output

Dredging (after 20 years)
River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)
25.8207 Bridge

25.8176 7Q10 8.4 234.87 235.14 235.01 235.15 0.004983 1.05 8.02 31.64 0.37
25.8176 Summer Ave 34 234.87 235.52 235.22 235.56 0.003861 1.68 20.29 32.21 0.37
25.8176 10-yr 860 234.87 239.11 237.69 239.69 0.00522 6.15 139.86 34.49 0.54
25.8176 100-yr 1850 234.87 241.28 239.53 242.27 0.005442 8.16 289.28 107.2 0.58

25.7987 7Q10 8.4 234.37 234.63 234.51 234.65 0.00528 1.07 7.88 31.65 0.38
25.7987 Summer Ave 34 234.37 234.84 234.71 234.92 0.012021 2.37 14.37 32.11 0.62
25.7987 10-yr 860 234.37 238.56 239.16 0.005404 6.22 138.3 34.49 0.55
25.7987 100-yr 1850 234.37 240.33 239.03 241.56 0.00733 9.02 243.38 103.51 0.66

25.6506 7Q10 8.4 229.37 229.84 229.67 229.86 0.007205 1.12 7.52 25.33 0.36
25.6506 Summer Ave 34 229.37 230.42 230.45 0.003311 1.5 22.63 26.52 0.29
25.6506 10-yr 860 229.37 236.04 236.3 0.002484 4.29 301.91 182.24 0.31
25.6506 100-yr 1850 229.37 238.09 238.35 0.00226 4.96 804.39 306.38 0.31

25.5369 7Q10 8.4 227.97 228.61 228.24 228.61 0.000967 0.59 14.23 27.4 0.14
25.5369 Summer Ave 34 227.97 229.17 228.45 229.19 0.001438 1.14 29.73 27.8 0.19
25.5369 10-yr 860 227.97 234.42 234.71 0.002776 4.47 247.24 146.94 0.32
25.5369 100-yr 1850 227.97 236.57 236.89 0.002605 5.31 694.19 266.61 0.33

25.4233 7Q10 8.4 226.6 226.79 226.77 226.85 0.044112 1.85 4.55 28.1 0.81
25.4233 Summer Ave 34 226.6 227.18 226.99 227.26 0.012433 2.18 15.57 28.39 0.52
25.4233 10-yr 860 226.6 232.31 229.66 232.7 0.004069 5.03 176.95 92.46 0.38
25.4233 100-yr 1850 226.6 234.4 231.64 234.92 0.004189 6.36 520.98 236.71 0.41

25.2591 7Q10 8.4 221.16 221.63 221.33 221.64 0.002249 0.78 10.81 26.34 0.21
25.2591 Summer Ave 34 221.16 222.07 221.58 222.1 0.003454 1.42 23.91 32.4 0.29
25.2591 10-yr 860 221.16 223.93 223.93 225.11 0.029551 8.71 98.75 42.51 1.01
25.2591 100-yr 1850 221.16 225.55 225.5 227.42 0.025513 10.99 168.4 43.75 0.99

25.095 7Q10 8.4 215.75 215.86 215.86 215.92 0.079602 1.91 4.4 40.44 1.02
25.095 Summer Ave 34 215.75 216.14 216.21 0.019013 2.15 15.83 41.56 0.61
25.095 10-yr 860 215.75 221.32 221.46 0.001398 3.07 280.15 57.15 0.24
25.095 100-yr 1850 215.75 223.33 223.54 0.001508 4 867.38 537.36 0.27

24.9309 7Q10 8.4 214.37 214.94 214.94 0.000162 0.25 33.34 60.99 0.06
24.9309 Summer Ave 34 214.37 215.53 215.53 0.000233 0.49 69.94 62.05 0.08
24.9309 10-yr 860 214.37 220.78 220.83 0.000417 1.91 775.37 963.1 0.14
24.9309 100-yr 1850 214.37 223.24 223.25 0.000103 1.2 4666.53 1682.31 0.07

24.7506 7Q10 8.4 214.27 214.58 214.58 0.001569 0.56 14.89 49.09 0.18
24.7506 Summer Ave 34 214.27 215.16 215.17 0.000726 0.77 44.4 51.66 0.15
24.7506 10-yr 860 214.27 220.4 220.44 0.000391 1.92 1059.49 1190.22 0.14
24.7506 100-yr 1850 214.27 223.16 223.17 0.000077 1.1 4857.21 1420.23 0.07

24.5703 7Q10 8.4 213.43 213.98 213.99 0.000336 0.4 20.87 39.63 0.1
24.5703 Summer Ave 34 213.43 214.72 214.73 0.000329 0.65 52.11 47.03 0.11
24.5703 10-yr 860 213.43 220.16 220.18 0.000191 1.53 1576.53 1039.85 0.11
24.5703 100-yr 1850 213.43 223.1 223.11 0.000058 1.09 4780.66 1141.25 0.06

24.39 7Q10 8.4 212.94 213.78 213.79 0.000145 0.35 23.79 32.47 0.07
24.39 Summer Ave 34 212.94 214.38 214.39 0.000382 0.75 45.61 41.96 0.13
24.39 10-yr 860 212.94 220 220.02 0.000157 1.55 1530.72 781.57 0.11
24.39 100-yr 1850 212.94 223.04 223.05 0.000063 1.27 4026.83 859.76 0.07

24.3466 7Q10 8.4 212.74 213.76 212.91 213.76 0.000089 0.31 27.25 32.83 0.06
24.3466 Summer Ave 34 212.74 214.31 213.16 214.31 0.000315 0.72 47.25 41.08 0.12
24.3466 10-yr 860 212.74 219.97 215.55 219.99 0.000097 1.26 1901.8 735.92 0.09
24.3466 100-yr 1850 212.74 223.03 216.98 223.03 0.00005 1.17 4245.71 799.91 0.07

24.3261 Bridge

24.3055 7Q10 8.4 212.66 213.74 213.74 0.000088 0.31 27 31.87 0.06
24.3055 Summer Ave 34 212.66 214.23 214.24 0.000361 0.76 44.58 39.36 0.13
24.3055 10-yr 860 212.66 219.47 219.53 0.000324 2.22 902.75 594.96 0.16
24.3055 100-yr 1850 212.66 222.98 223 0.000085 1.55 3331.91 734.72 0.09

24.2097 7Q10 8.4 211.57 213.73 213.73 0.000007 0.13 62.72 40.71 0.02
24.2097 Summer Ave 34 211.57 214.18 214.18 0.000049 0.42 81.52 42.74 0.05
24.2097 10-yr 860 211.57 219.38 219.41 0.000142 1.66 1188.66 390.4 0.11
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Table F-8
HEC-RAS Output

Dredging (after 20 years)
River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)
24.2097 100-yr 1850 211.57 222.94 222.96 0.000073 1.57 3129.74 598.34 0.09

24.0294 7Q10 8.4 213.5 213.67 213.61 213.7 0.011002 1.35 6.2 36.63 0.58
24.0294 Summer Ave 34 213.5 213.93 213.8 214 0.00853 2.14 15.86 38.58 0.59
24.0294 10-yr 860 213.5 218.79 215.99 219.04 0.001254 4.04 247.49 121.94 0.31
24.0294 100-yr 1850 213.5 222.72 217.63 222.81 0.000339 3.06 1347.33 315.52 0.18

24.0293 Inl Struct

23.9226 7Q10 8.4 210 211.63 210.53 211.63 0.000017 0.18 47.3 46.2 0.03
23.9226 Summer Ave 34 210 212.26 210.76 212.26 0.000059 0.45 75.36 47.64 0.06
23.9226 10-yr 860 210 218.79 212.83 218.85 0.000162 2.06 542.05 104.6 0.13
23.9226 100-yr 1850 210 222.71 214.31 222.8 0.000157 2.66 1297.21 330.27 0.14

23.9206 Bridge

23.9185 7Q10 8.4 210 211.63 210.53 211.63 0.000017 0.18 47.28 46.19 0.03
23.9185 Summer Ave 34 210 212.25 210.76 212.26 0.000059 0.45 75.31 47.64 0.06
23.9185 10-yr 860 210 218.67 212.83 218.73 0.000171 2.09 530.01 103.26 0.13
23.9185 100-yr 1850 210 222.31 214.31 222.41 0.000184 2.82 1169.63 306.76 0.15

23.7761 7Q10 8.4 210.8 211.57 211.59 0.0022 0.91 9.27 29.95 0.29
23.7761 Summer Ave 34 210.8 212.1 212.13 0.001348 1.32 25.69 32.4 0.26
23.7761 10-yr 860 210.8 218.48 218.56 0.000333 2.24 384.53 73.64 0.17
23.7761 100-yr 1850 210.8 222.17 222.24 0.000235 2.16 1111.16 335.61 0.15

23.6337 7Q10 8.4 209.91 210.9 210.9 0.000496 0.58 14.48 30.01 0.15
23.6337 Summer Ave 34 209.91 211.6 211.61 0.000418 0.91 37.35 34.3 0.15
23.6337 10-yr 860 209.91 218.25 218.32 0.000291 2.03 424.06 87.25 0.16
23.6337 100-yr 1850 209.91 222.02 222.09 0.000169 2.09 1248.26 331.34 0.13

23.4913 7Q10 8.4 209.44 210.37 210.02 210.38 0.001051 0.86 9.78 22.75 0.21
23.4913 Summer Ave 34 209.44 211.18 210.33 211.21 0.000697 1.29 26.27 26.33 0.2
23.4913 10-yr 860 209.44 217.69 213.51 217.94 0.000678 4.03 213.39 220.67 0.27
23.4913 100-yr 1850 209.44 221.94 215.49 221.98 0.000099 1.84 1813.21 383.81 0.11

23.4571 Bridge

23.4243 7Q10 8.4 208.5 210.08 209.06 210.08 0.000059 0.31 27.42 31.49 0.06
23.4243 Summer Ave 34 208.5 211.05 209.36 211.06 0.000087 0.6 56.54 35.87 0.08
23.4243 10-yr 860 208.5 217.37 212.11 217.56 0.000414 3.5 245.99 86.91 0.22
23.4243 100-yr 1850 208.5 220.16 214.07 220.37 0.000407 4.21 1066.77 309.1 0.22

23.3571 7Q10 8.4 208.92 210.03 209.48 210.03 0.000522 0.67 12.46 21.33 0.16
23.3571 Summer Ave 34 208.92 210.99 209.84 211 0.000321 0.9 37.84 28.89 0.14
23.3571 10-yr 860 208.92 217.33 212.75 217.38 0.000239 2 755.24 290.08 0.15
23.3571 100-yr 1850 208.92 220.14 214.52 220.2 0.000184 2.32 1678.11 361.96 0.14

23.347 Bridge

23.3364 7Q10 8.4 208.9 209.96 209.46 209.97 0.000732 0.76 11.05 20.36 0.18
23.3364 Summer Ave 34 208.9 210.95 209.84 210.96 0.000365 0.92 36.98 30.24 0.15
23.3364 10-yr 860 208.9 217.1 212.69 217.21 0.000374 2.72 374.7 143 0.19
23.3364 100-yr 1850 208.9 219.11 214.38 219.33 0.000552 3.98 812.44 295.08 0.24

23.2205 7Q10 8.4 208.14 209.66 209.67 0.000348 0.65 12.88 16.96 0.13
23.2205 Summer Ave 34 208.14 210.74 210.75 0.000325 0.9 37.72 29.02 0.14
23.2205 10-yr 860 208.14 216.88 216.98 0.000365 2.69 495.59 192.3 0.19
23.2205 100-yr 1850 208.14 218.8 218.98 0.00053 3.87 925.13 254.02 0.24

23.069 7Q10 8.4 207.85 209.36 209.37 0.000409 0.7 11.95 15.86 0.14
23.069 Summer Ave 34 207.85 210.47 210.48 0.000353 0.94 36.05 27.54 0.15
23.069 10-yr 860 207.85 216.57 216.68 0.00038 2.77 476.85 262.91 0.19
23.069 100-yr 1850 207.85 218.39 218.57 0.000509 3.79 1002.52 312.83 0.23

22.8683 7Q10 8.4 207.3 209.01 209.01 0.000269 0.62 13.61 15.96 0.12
22.8683 Summer Ave 34 207.3 210.12 210.14 0.000299 0.91 37.33 26.43 0.14
22.8683 10-yr 860 207.3 216.17 216.27 0.000385 2.68 635.63 526.68 0.19
22.8683 100-yr 1850 207.3 218.03 218.11 0.000324 2.92 1875.91 805.53 0.18

22.6637 7Q10 8.4 207.2 208.55 208.56 0.000742 0.88 9.57 14.2 0.19
22.6637 Summer Ave 34 207.2 209.75 209.76 0.000405 0.99 34.24 26.87 0.15
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Table F-8
HEC-RAS Output

Dredging (after 20 years)
River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)
22.6637 10-yr 860 207.2 215.82 215.89 0.000307 2.45 806.01 387.25 0.17
22.6637 100-yr 1850 207.2 217.65 217.74 0.00036 3.14 1574.78 425 0.19

22.4668 7Q10 8.4 205.85 208.17 208.17 0.000222 0.47 17.72 15.29 0.08
22.4668 Summer Ave 34 205.85 209.36 209.37 0.000347 0.8 48.84 37.55 0.1
22.4668 10-yr 860 205.85 215.32 215.36 0.000971 1.83 637.48 360.22 0.19
22.4668 100-yr 1850 205.85 217.2 217.23 0.000641 2.06 1736.53 680.21 0.17

22.2395 7Q10 8.4 206.15 207.84 207.84 0.000351 0.49 17.05 20.22 0.09
22.2395 Summer Ave 34 206.15 208.93 208.93 0.000383 0.74 45.71 31.1 0.11
22.2395 10-yr 860 206.15 214.55 214.6 0.000447 2.02 821.37 383.88 0.15
22.2395 100-yr 1850 206.15 216.54 216.59 0.000453 2.46 1701.4 479.61 0.15

22.1107 7Q10 8.4 205.75 207.69 207.69 0.000145 0.43 19.38 19.98 0.08
22.1107 Summer Ave 34 205.75 208.72 208.73 0.000237 0.75 45.16 29.33 0.11
22.1107 10-yr 860 205.75 214.24 214.31 0.000397 2.32 627.89 244.7 0.17
22.1107 100-yr 1850 205.75 216.14 216.25 0.000514 3.2 1141.77 295.92 0.2

22.0918 7Q10 8.4 206.18 207.66 206.86 207.67 0.000541 0.7 12.02 16.25 0.14
22.0918 Summer Ave 34 206.18 208.68 207.37 208.7 0.000539 0.99 34.35 27.47 0.16
22.0918 10-yr 860 206.18 214.12 210.51 214.24 0.000627 2.8 307.46 65.9 0.21
22.0918 100-yr 1850 206.18 215.79 211.98 216.12 0.001163 4.57 404.41 167.6 0.31

22.0891 Bridge

22.0865 7Q10 8.4 206.18 207.64 206.86 207.65 0.000577 0.72 11.73 16.05 0.15
22.0865 Summer Ave 34 206.18 208.68 207.37 208.7 0.000539 0.99 34.35 27.47 0.16
22.0865 10-yr 860 206.18 214.12 210.51 214.24 0.000627 2.8 307.46 65.9 0.21
22.0865 100-yr 1850 206.18 215.79 211.98 216.12 0.001163 4.57 404.41 167.57 0.31

22.0675 7Q10 8.4 206 207.59 207.59 0.000535 0.58 14.41 18.15 0.12
22.0675 Summer Ave 34 206 208.63 208.64 0.000597 0.86 39.44 30.04 0.13
22.0675 10-yr 860 206 214.09 214.15 0.000623 2.16 578.18 302.29 0.17
22.0675 100-yr 1850 206 215.83 215.91 0.000651 2.69 1284.32 482.63 0.18

22.0296 7Q10 8.4 206.4 207.41 207.42 0.001581 0.75 11.23 22.23 0.19
22.0296 Summer Ave 34 206.4 208.52 208.53 0.000454 0.76 44.66 33.22 0.12
22.0296 10-yr 860 206.4 214 214.04 0.000439 2.01 858.07 314.81 0.14
22.0296 100-yr 1850 206.4 215.72 215.78 0.000573 2.69 1476.09 403.15 0.17

21.8383 7Q10 8.4 205.81 207.05 207.05 0.000157 0.37 22.76 22.75 0.07
21.8383 Summer Ave 34 205.81 208.22 208.22 0.000218 0.63 54.22 31.02 0.08
21.8383 10-yr 860 205.81 213.58 213.61 0.000406 1.85 1092.25 768.66 0.14
21.8383 100-yr 1850 205.81 215.38 215.4 0.000258 1.78 2689.83 966.87 0.12

21.63 7Q10 8.4 205.6 206.78 206.79 0.000424 0.52 16.11 20.28 0.1
21.63 Summer Ave 34 205.6 207.89 207.9 0.000413 0.75 45.57 32.76 0.11
21.63 10-yr 860 205.6 213.1 213.13 0.000477 1.76 1023.26 846.24 0.15
21.63 100-yr 1850 205.6 215.13 215.14 0.000208 1.49 2807.74 912.02 0.1

21.4785 7Q10 8.4 205.39 206.67 206.67 0.000068 0.27 31.57 27.21 0.04
21.4785 Summer Ave 34 205.39 207.71 207.72 0.000143 0.55 62.12 31.45 0.07
21.4785 10-yr 860 205.39 212.81 212.83 0.000291 1.69 1263.8 601.73 0.12
21.4785 100-yr 1850 205.39 214.96 214.98 0.000196 1.69 2575.69 616.19 0.1

21.2986 7Q10 8.4 206.2 206.37 206.37 206.43 0.05078 1.89 4.45 29.67 0.86
21.2986 Summer Ave 34 206.2 207.45 207.46 0.000693 0.8 42.7 41.34 0.14
21.2986 10-yr 860 206.2 212.55 212.58 0.000343 1.55 1186.16 799.4 0.12
21.2986 100-yr 1850 206.2 214.84 214.85 0.000148 1.32 3081.6 861.54 0.09

21.1187 7Q10 8.4 203.12 205.94 205.94 0.000111 0.38 22.26 15.8 0.06
21.1187 Summer Ave 34 203.12 207.04 207.05 0.000301 0.78 47.52 41.23 0.1
21.1187 10-yr 860 203.12 212.28 212.3 0.000267 1.45 1349.75 560.42 0.11
21.1187 100-yr 1850 203.12 214.7 214.71 0.000162 1.44 2709.13 563.42 0.09

20.9293 7Q10 8.4 204.84 205.75 205.75 0.000403 0.46 18.34 26.62 0.1
20.9293 Summer Ave 34 204.84 206.7 206.71 0.000387 0.76 44.62 28.55 0.11
20.9293 10-yr 860 204.84 211.96 211.99 0.000354 1.91 846.49 202.31 0.13
20.9293 100-yr 1850 204.84 214.42 214.47 0.000408 2.52 1353.81 210.04 0.15

20.7586 7Q10 8.4 204.57 205.54 205.55 0.000149 0.42 19.99 26.56 0.09
20.7586 Summer Ave 34 204.57 206.48 206.48 0.000176 0.75 45.58 28.24 0.1
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Table F-8
HEC-RAS Output

Dredging (after 20 years)
River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)
20.7586 10-yr 860 204.57 211.73 211.76 0.000191 1.99 791.76 199.23 0.13
20.7586 100-yr 1850 204.57 214.16 214.21 0.000215 2.58 1286.79 208.19 0.15

20.4783 7Q10 8.4 203.99 205.18 205.19 0.000459 0.65 12.98 21.48 0.15
20.4783 Summer Ave 34 203.99 206.11 206.12 0.000364 0.89 38.01 32.41 0.15
20.4783 10-yr 860 203.99 211.33 211.4 0.000313 2.18 454.73 128.2 0.17
20.4783 100-yr 1850 203.99 213.69 213.81 0.000343 2.95 805.02 169.13 0.19

20.4594 7Q10 8.4 203.92 205.12 204.5 205.13 0.000685 0.69 12.17 20.21 0.16
20.4594 Summer Ave 34 203.92 206.07 204.92 206.08 0.000514 0.88 38.69 36.03 0.15
20.4594 10-yr 860 203.92 211.3 207.57 211.36 0.000405 1.94 443.34 104.57 0.17
20.4594 100-yr 1850 203.92 213.65 208.88 213.76 0.000459 2.65 698.18 112.13 0.19

20.4539 Bridge

20.4484 7Q10 8.4 203.92 205.08 204.5 205.08 0.000857 0.75 11.19 19.38 0.17
20.4484 Summer Ave 34 203.92 206.03 204.92 206.05 0.000561 0.91 37.45 35.45 0.16
20.4484 10-yr 860 203.92 211.3 207.57 211.36 0.000405 1.94 443.33 104.57 0.17
20.4484 100-yr 1850 203.92 213.65 208.88 213.76 0.000459 2.65 698.18 112.13 0.19

20.4294 7Q10 8.4 203.8 205.03 204.31 205.03 0.000306 0.52 16.3 22.87 0.11
20.4294 Summer Ave 34 203.8 205.99 204.68 206 0.000339 0.77 43.88 35.98 0.12
20.4294 10-yr 860 203.8 211.21 207.38 211.3 0.000504 2.46 349.68 78.63 0.19
20.4294 100-yr 1850 203.8 213.47 208.67 213.68 0.000749 3.63 509.25 90.84 0.24

20.424 Bridge

20.4185 7Q10 8.4 203.8 205.01 204.31 205.01 0.000332 0.53 15.84 22.67 0.11
20.4185 Summer Ave 34 203.8 205.97 204.68 205.98 0.000355 0.79 43.09 35.61 0.13
20.4185 10-yr 860 203.8 211.21 207.38 211.3 0.000504 2.46 349.68 78.63 0.19
20.4185 100-yr 1850 203.8 213.47 208.67 213.68 0.000749 3.63 509.25 90.84 0.24

20.3995 7Q10 8.4 203.91 204.96 204.97 0.00055 0.69 12.09 20.6 0.16
20.3995 Summer Ave 34 203.91 205.93 205.94 0.000415 0.92 36.85 33.07 0.15
20.3995 10-yr 860 203.91 211.17 211.26 0.000389 2.43 372.35 80.74 0.19
20.3995 100-yr 1850 203.91 213.42 213.6 0.000554 3.52 568.22 93.52 0.24

20.1874 7Q10 8.8 203.1 204.41 204.42 0.000453 0.71 12.4 17.57 0.15
20.1874 Summer Ave 35.6 203.1 205.5 205.52 0.000348 0.91 39.01 31.12 0.14
20.1874 10-yr 888 203.1 210.8 210.86 0.000309 2.55 787.71 288.78 0.18
20.1874 100-yr 1935 203.1 213.01 213.1 0.000335 3.24 1609.22 464.92 0.19

19.9791 7Q10 8.8 202.89 204.09 204.1 0.000202 0.53 16.5 19.64 0.1
19.9791 Summer Ave 35.6 202.89 205.2 205.21 0.000219 0.82 43.4 28.56 0.12
19.9791 10-yr 888 202.89 210.49 210.54 0.000267 2.24 939.67 397.77 0.16
19.9791 100-yr 1935 202.89 212.75 212.79 0.000219 2.51 2113 609.04 0.15

19.7821 7Q10 8.8 202.11 203.95 203.95 0.000106 0.44 19.92 19.15 0.08
19.7821 Summer Ave 35.6 202.11 204.99 205 0.000197 0.81 43.8 26.81 0.11
19.7821 10-yr 888 202.11 210.21 210.25 0.000286 2.12 880.44 310.8 0.16
19.7821 100-yr 1935 202.11 212.49 212.54 0.000264 2.59 1735.46 423.08 0.17

19.5889 7Q10 8.8 202.08 203.89 203.89 0.000036 0.3 29.21 22.18 0.05
19.5889 Summer Ave 35.6 202.08 204.84 204.85 0.000108 0.68 52.17 25.96 0.08
19.5889 10-yr 888 202.08 209.91 209.96 0.000291 2.35 870.3 303.74 0.17
19.5889 100-yr 1935 202.08 212.19 212.26 0.000294 2.9 1679.57 400.06 0.18

19.4147 7Q10 8.8 202.85 203.8 203.81 0.000438 0.6 14.65 25.87 0.14
19.4147 Summer Ave 35.6 202.85 204.68 204.69 0.00032 0.82 43.45 37.75 0.13
19.4147 10-yr 888 202.85 209.69 209.72 0.000215 1.97 1033.72 352.82 0.14
19.4147 100-yr 1935 202.85 211.98 212.03 0.000207 2.4 1887.7 391.78 0.15

19.3957 7Q10 8.8 201.57 203.8 202.26 203.8 0.000046 0.31 28.45 31.11 0.05
19.3957 Summer Ave 35.6 201.57 204.66 202.76 204.67 0.000131 0.65 55.04 50.48 0.09
19.3957 10-yr 888 201.57 209.47 205.81 209.65 0.000589 3.4 261.38 191.53 0.24
19.3957 100-yr 1935 201.57 211.36 207.4 211.85 0.001124 5.63 343.58 310.87 0.35

19.3903 Bridge

19.3849 7Q10 8.8 201.57 203.79 202.26 203.79 0.000047 0.31 28.37 31.07 0.05
19.3849 Summer Ave 35.6 201.57 204.66 202.76 204.66 0.000133 0.65 54.74 50.29 0.09
19.3849 10-yr 888 201.57 209.47 205.81 209.65 0.000589 3.4 261.38 191.52 0.24
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Table F-8
HEC-RAS Output

Dredging (after 20 years)
River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)
19.3849 100-yr 1935 201.57 211.36 207.4 211.85 0.001124 5.63 343.58 310.85 0.35

19.366 7Q10 8.8 202.52 203.77 203.78 0.000498 0.69 12.76 20.36 0.15
19.366 Summer Ave 35.6 202.52 204.62 204.64 0.00052 0.99 35.81 34.1 0.17
19.366 10-yr 888 202.52 209.48 209.53 0.00051 1.73 546.98 319.38 0.2
19.366 100-yr 1935 202.52 211.53 211.58 0.000269 1.88 1306.27 417.18 0.16

19.1387 7Q10 8.8 201.91 203.7 203.7 0.000023 0.24 36.93 28.72 0.04
19.1387 Summer Ave 35.6 201.91 204.39 204.4 0.000103 0.61 58.57 34.35 0.08
19.1387 10-yr 888 201.91 208.91 208.99 0.00039 2.67 558.24 159.03 0.2
19.1387 100-yr 1935 201.91 211.03 211.16 0.000469 3.6 1294.95 551.74 0.23

18.9721 7Q10 8.8 201.82 203.68 203.68 0.000047 0.28 31.91 34.4 0.05
18.9721 Summer Ave 35.6 201.82 204.28 204.28 0.000155 0.66 54.32 38.83 0.1
18.9721 10-yr 888 201.82 208.51 208.6 0.000513 2.78 608.22 262.7 0.21
18.9721 100-yr 1935 201.82 210.61 210.72 0.000505 3.35 1325.42 430.72 0.22

18.7486 7Q10 8.8 201.64 203.64 203.64 0.000018 0.18 48.84 48.77 0.03
18.7486 Summer Ave 35.6 201.64 204.14 204.15 0.00009 0.47 76.3 60.95 0.07
18.7486 10-yr 888 201.64 208.02 208.07 0.000382 1.79 494.94 155.24 0.18
18.7486 100-yr 1935 201.64 210.14 210.22 0.000356 2.21 922.99 249.36 0.18

18.5819 7Q10 8.8 202.22 203.62 203.62 0.000065 0.24 37.42 53.64 0.05
18.5819 Summer Ave 35.6 202.22 204.01 204.01 0.000305 0.49 73.22 112.7 0.11
18.5819 10-yr 888 202.22 207.74 207.78 0.000277 1.57 615.46 204.59 0.14
18.5819 100-yr 1935 202.22 209.87 209.94 0.000278 2.08 1096.22 245.97 0.15

18.563 7Q10 8.8 203.41 203.6 203.46 203.6 0.00102 0.39 22.71 129.55 0.16
18.563 Summer Ave 35.6 203.41 203.97 203.55 203.98 0.000418 0.52 68.63 145.82 0.12
18.563 10-yr 888 203.41 207.7 204.59 207.75 0.000301 1.7 521.62 194.11 0.14
18.563 100-yr 1935 203.41 209.8 205.4 209.89 0.00038 2.49 776.31 197.29 0.17

18.5622 Bridge

18.5615 7Q10 8.8 203.41 203.59 203.46 203.59 0.001229 0.41 21.47 129.11 0.17
18.5615 Summer Ave 35.6 203.41 203.97 203.55 203.97 0.000429 0.52 68.12 145.65 0.12
18.5615 10-yr 888 203.41 207.69 204.59 207.74 0.000304 1.71 520.29 194.09 0.15
18.5615 100-yr 1935 203.41 209.77 205.4 209.87 0.000386 2.5 772.82 197.25 0.18

18.5425 7Q10 8.8 202.87 203.57 203.57 0.000063 0.16 56.69 105.64 0.04
18.5425 Summer Ave 35.6 202.87 203.94 203.95 0.000184 0.37 97.49 112.82 0.07
18.5425 10-yr 888 202.87 207.67 207.7 0.000302 1.39 761.5 236.39 0.12
18.5425 100-yr 1935 202.87 209.76 209.8 0.000336 1.89 1268.36 249.15 0.13

18.3418 7Q10 9.1 200.94 203.56 203.56 0.000006 0.09 102.45 78.32 0.01
18.3418 Summer Ave 36.7 200.94 203.84 203.85 0.000058 0.29 126.31 86.97 0.04
18.3418 10-yr 927 200.94 207.21 207.25 0.000614 1.57 588.63 187.74 0.16
18.3418 100-yr 1998 200.94 209.28 209.34 0.000579 1.92 1047.72 273.3 0.16

18.2016 7Q10 9.1 202.29 203.55 203.55 0.000022 0.12 77.92 102.29 0.02
18.2016 Summer Ave 36.7 202.29 203.78 203.78 0.000171 0.36 102.83 116.87 0.07
18.2016 10-yr 927 202.29 206.74 206.77 0.000676 1.42 650.76 259.59 0.16
18.2016 100-yr 1998 202.29 208.93 208.96 0.000449 1.41 1435.8 482.67 0.14

18.0615 7Q10 9.1 193.49 203.55 203.55 0 0.02 477.58 83.62 0
18.0615 Summer Ave 36.7 193.49 203.78 203.78 0.000001 0.08 496.66 84.38 0.01
18.0615 10-yr 927 193.49 206.58 206.61 0.000106 1.33 759.34 105.5 0.08
18.0615 100-yr 1998 193.49 208.64 208.71 0.000243 2.29 994.79 125.33 0.12

18.0482 7Q10 9.1 203.4 203.52 203.48 203.54 0.029738 1.23 7.4 63.01 0.63
18.0482 Summer Ave 36.7 203.4 203.7 203.62 203.76 0.021758 1.96 18.77 63.02 0.63
18.0482 10-yr 927 203.4 205.9 205.29 206.43 0.011401 5.85 160.81 66.13 0.65
18.0482 100-yr 1998 203.4 207.52 206.53 208.42 0.010006 7.64 267.58 66.15 0.66

18.048 Inl Struct

18.0416 7Q10 9.1 195.1 195.79 195.22 195.79 0.000056 0.21 43.66 67.4 0.05
18.0416 Summer Ave 36.7 195.1 196.62 195.35 196.62 0.00006 0.37 99.25 68.74 0.05
18.0416 10-yr 927 195.1 202.32 196.96 202.38 0.000198 1.95 482.15 76.65 0.13
18.0416 100-yr 1998 195.1 206.04 198.18 206.15 0.000221 2.72 817.2 96.22 0.14

18.0371 Bridge
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Table F-8
HEC-RAS Output

Dredging (after 20 years)
River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)

18.0327 7Q10 9.1 195.1 195.79 195.22 195.79 0.000057 0.21 43.3 67.38 0.05
18.0327 Summer Ave 36.7 195.1 196.61 195.35 196.61 0.000061 0.38 98.76 68.73 0.05
18.0327 10-yr 927 195.1 202.32 196.96 202.38 0.000198 1.95 482.15 76.65 0.13
18.0327 100-yr 1998 195.1 205.74 198.18 205.86 0.000251 2.84 712.21 91.63 0.15

18.0137 7Q10 9.1 194.04 195.77 195.78 0.000203 0.43 20.96 19.6 0.07
18.0137 Summer Ave 36.7 194.04 196.58 196.6 0.000618 0.93 39.74 29.21 0.14
18.0137 10-yr 927 194.04 202.23 202.33 0.000858 2.71 445.26 111.07 0.2
18.0137 100-yr 1998 194.04 205.71 205.82 0.000633 3.14 883.59 134.84 0.18

17.8168 7Q10 9.6 194.36 195.69 195.69 0.000049 0.22 44.53 41.62 0.04
17.8168 Summer Ave 39 194.36 196.25 196.25 0.000211 0.57 68.84 45.24 0.08
17.8168 10-yr 974 194.36 201.4 201.49 0.000753 2.49 439.76 118.35 0.19
17.8168 100-yr 2120 194.36 205.13 205.24 0.000501 2.84 917.11 130.02 0.17

17.7978 7Q10 9.6 194.96 195.67 195.25 195.67 0.000669 0.58 16.65 35.71 0.15
17.7978 Summer Ave 39 194.96 196.19 195.53 196.21 0.000969 1.05 37.16 42.77 0.2
17.7978 10-yr 974 194.96 201.33 197.79 201.43 0.000554 2.52 432.43 149.88 0.2
17.7978 100-yr 2120 194.96 205.1 199.14 205.2 0.000302 2.71 1045.28 176.22 0.16

17.7948 Bridge

17.7918 7Q10 9.6 194.96 195.25 195.25 195.34 0.038653 2.49 3.85 19.24 0.98
17.7918 Summer Ave 39 194.96 195.56 195.53 195.7 0.023524 2.99 13.06 34.32 0.85
17.7918 10-yr 974 194.96 200.9 197.79 201.03 0.00081 2.87 339.36 111.47 0.24
17.7918 100-yr 2120 194.96 203.74 199.14 203.9 0.000579 3.36 813.9 166.4 0.22

17.7728 7Q10 9.6 193.97 194.74 194.75 0.000768 0.53 17.94 34.17 0.13
17.7728 Summer Ave 39 193.97 195.29 195.3 0.001297 1 38.85 42.58 0.19
17.7728 10-yr 974 193.97 200.86 200.93 0.000641 2.29 485.55 153.29 0.17
17.7728 100-yr 2120 193.97 203.7 203.82 0.000602 2.95 948.56 171.78 0.18

17.7444 7Q10 9.6 193.97 194.27 194.27 194.35 0.092554 2.38 4.03 22.63 1
17.7444 Summer Ave 39 193.97 194.63 194.75 0.036517 2.74 14.24 32.25 0.73
17.7444 10-yr 974 193.97 200.72 200.81 0.001067 2.4 451.01 145.22 0.19
17.7444 100-yr 2120 193.97 203.59 203.71 0.000936 3.02 911.65 170.8 0.19

17.7255 7Q10 9.6 193.17 193.86 193.32 193.87 0.000496 0.39 24.87 42.39 0.09
17.7255 Summer Ave 39 193.17 194.29 193.54 194.3 0.001418 0.88 44.45 48.53 0.16
17.7255 10-yr 974 193.17 200.64 195.69 200.71 0.000787 2.16 450.36 79.31 0.16
17.7255 100-yr 2120 193.17 203.46 197.18 203.6 0.001105 3.06 693.01 92.96 0.2

17.7243 Bridge

17.7232 7Q10 9.6 193.17 193.86 193.87 0.000499 0.39 24.82 42.36 0.09
17.7232 Summer Ave 39 193.17 194.28 194.3 0.00145 0.88 44.14 48.5 0.16
17.7232 10-yr 974 193.17 200.62 200.69 0.000797 2.17 448.4 79.19 0.16
17.7232 100-yr 2120 193.17 203.41 203.56 0.001125 3.08 688.63 92.74 0.2

17.7043 7Q10 9.6 192.68 193.85 193.85 0.000094 0.22 43.04 47.59 0.04
17.7043 Summer Ave 39 192.68 194.21 194.21 0.000522 0.65 60.36 48.91 0.1
17.7043 10-yr 974 192.68 200.54 200.61 0.000715 2.2 448.71 88.33 0.15
17.7043 100-yr 2120 192.68 203.31 203.46 0.000896 3.13 820.43 166.65 0.18

17.6588 7Q10 9.6 192.29 193.84 193.84 0.000016 0.16 58.6 49.69 0.03
17.6588 Summer Ave 39 192.29 194.15 194.16 0.000122 0.52 74.48 51.26 0.08
17.6588 10-yr 974 192.29 200.46 200.52 0.000238 1.97 532.92 128.36 0.14
17.6588 100-yr 2120 192.29 203.22 203.33 0.000305 2.81 1107.15 308.69 0.16

17.6399 7Q10 9.6 193.28 193.81 193.65 193.83 0.003802 1.01 9.54 32.69 0.33
17.6399 Summer Ave 39 193.28 193.99 193.88 194.09 0.01352 2.54 15.35 33.89 0.67
17.6399 10-yr 974 193.28 200.37 196.33 200.47 0.000659 2.56 380.86 117.81 0.21
17.6399 100-yr 2120 193.28 203.13 197.97 203.28 0.000547 3.21 890.84 235.47 0.21

17.636 Bridge

17.6321 7Q10 9.6 193.28 193.81 193.65 193.83 0.003803 1.01 9.54 32.69 0.33
17.6321 Summer Ave 39 193.28 193.99 193.88 194.09 0.013538 2.54 15.35 33.89 0.67
17.6321 10-yr 974 193.28 200.37 196.33 200.47 0.000659 2.56 380.86 117.8 0.21
17.6321 100-yr 2120 193.28 202.96 197.97 203.12 0.000597 3.3 852.5 229.1 0.22

Table F-8
12



Table F-8
HEC-RAS Output

Dredging (after 20 years)
River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)
17.6132 7Q10 10.8 192.18 192.57 192.57 192.65 0.104971 2.27 4.76 31.53 1.03
17.6132 Summer Ave 43.7 192.18 193.3 193.33 0.004781 1.48 29.45 36.23 0.29
17.6132 10-yr 1090 192.18 200.29 200.38 0.000897 2.45 518.55 168.58 0.17
17.6132 100-yr 2380 192.18 202.9 203.04 0.000982 3.24 1088.27 268.89 0.19

17.3366 7Q10 10.8 190.62 191.74 191.74 0.000086 0.22 48.97 50.94 0.04
17.3366 Summer Ave 43.7 190.62 192.73 192.73 0.000139 0.44 99.74 52.07 0.06
17.3366 10-yr 1090 190.62 199.54 199.58 0.000363 1.8 1056.24 403.03 0.11
17.3366 100-yr 2380 190.62 202.18 202.22 0.000338 2.08 2151.99 424.95 0.11

17.3177 7Q10 10.8 190.96 191.71 191.26 191.72 0.001489 0.57 18.83 53.2 0.17
17.3177 Summer Ave 43.7 190.96 192.7 191.57 192.71 0.000288 0.58 75.32 60.32 0.09
17.3177 10-yr 1090 190.96 199.47 193.63 199.53 0.000334 2.08 525.16 140.42 0.13
17.3177 100-yr 2380 190.96 201.95 195.1 202.14 0.000628 3.43 693.99 191.62 0.19

17.3148 Bridge

17.3119 7Q10 10.8 190.96 191.66 191.26 191.67 0.001601 0.65 16.49 40.32 0.18
17.3119 Summer Ave 43.7 190.96 192.69 191.57 192.7 0.000295 0.58 74.74 60.29 0.09
17.3119 10-yr 1090 190.96 199.47 193.63 199.53 0.000334 2.08 525.16 140.42 0.13
17.3119 100-yr 2380 190.96 201.95 195.1 202.14 0.000628 3.43 693.99 191.62 0.19

17.293 7Q10 11.4 190.15 191.64 191.64 0.000096 0.25 45 41.25 0.04
17.293 Summer Ave 46.1 190.15 192.67 192.68 0.000179 0.52 88.27 42.6 0.06
17.293 10-yr 1150 190.15 199.44 199.48 0.000479 2.07 1022.18 412.86 0.13
17.293 100-yr 2510 190.15 201.97 202.02 0.000428 2.33 2227.93 495.43 0.12

17.1226 7Q10 11.4 190.44 191.39 191.4 0.002166 0.89 12.84 24.87 0.22
17.1226 Summer Ave 46.1 190.44 192.32 192.34 0.001191 1.19 38.6 30.29 0.19
17.1226 10-yr 1150 190.44 198.83 198.94 0.00078 2.84 711.44 330.48 0.2
17.1226 100-yr 2510 190.44 201.52 201.6 0.000507 2.88 1891.5 482.07 0.17

16.9256 7Q10 11.4 189.9 191.09 191.09 0.000111 0.27 42.57 53.29 0.05
16.9256 Summer Ave 46.1 189.9 191.98 191.99 0.000155 0.51 91.28 56.12 0.07
16.9256 10-yr 1150 189.9 198.28 198.35 0.000412 2.2 631.56 167.86 0.14
16.9256 100-yr 2510 189.9 200.89 201.03 0.000579 3.2 1224.92 338.65 0.18

16.7173 7Q10 11.4 189.28 190.93 190.93 0.00021 0.47 24.11 19.79 0.08
16.7173 Summer Ave 46.1 189.28 191.63 191.65 0.00085 1.19 38.76 22.43 0.16
16.7173 10-yr 1150 189.28 197.72 197.77 0.000678 2.43 1061.31 468.67 0.17
16.7173 100-yr 2510 189.28 200.48 200.51 0.000344 2.22 2384.46 490.79 0.13

16.5506 7Q10 11.4 187.68 190.91 190.91 0.000006 0.11 100.44 48.53 0.01
16.5506 Summer Ave 46.1 187.68 191.54 191.55 0.000041 0.35 131.64 50.34 0.04
16.5506 10-yr 1150 187.68 197.4 197.43 0.000243 1.78 1198.1 365.82 0.11
16.5506 100-yr 2510 187.68 200.22 200.26 0.000245 2.18 2508.01 555.47 0.12

16.5316 7Q10 11.4 187.81 190.91 188.13 190.91 0.000008 0.12 91.81 49.2 0.02
16.5316 Summer Ave 46.1 187.81 191.54 188.55 191.54 0.000055 0.37 125.15 57.13 0.04
16.5316 10-yr 1150 187.81 197.37 191.7 197.41 0.000316 1.5 768.12 167.83 0.12
16.5316 100-yr 2510 187.81 200.16 193.36 200.22 0.000328 2.07 1213.63 178.88 0.13

16.5303 Bridge

16.529 7Q10 11.4 187.81 190.91 188.13 190.91 0.000008 0.12 91.79 49.2 0.02
16.529 Summer Ave 46.1 187.81 191.54 188.55 191.54 0.000055 0.37 125.01 57.1 0.04
16.529 10-yr 1150 187.81 197.36 191.7 197.39 0.000319 1.5 766.02 167.77 0.12
16.529 100-yr 2510 187.81 200.14 193.36 200.2 0.000331 2.07 1210.35 178.8 0.13

16.5243 7Q10 11.4 189.9 190.9 190.37 190.91 0.001153 0.86 13.33 23.76 0.2
16.5243 Summer Ave 46.1 189.9 191.49 190.8 191.52 0.00195 1.48 31.13 36.15 0.28
16.5243 10-yr 1150 189.9 197.2 193.46 197.35 0.000668 3.18 410.09 87.29 0.23
16.5243 100-yr 2510 189.9 199.8 195.06 200.11 0.000898 4.68 662.34 106.7 0.28

16.5205 Bridge

16.5167 7Q10 11.4 189.9 190.37 190.37 190.52 0.034865 3.04 3.75 12.85 0.99
16.5167 Summer Ave 46.1 189.9 190.8 190.8 191.07 0.02969 4.1 11.25 21.86 1.01
16.5167 10-yr 1150 189.9 197.18 193.46 197.33 0.000674 3.19 408.69 87.17 0.23
16.5167 100-yr 2510 189.9 199.77 195.06 200.09 0.000909 4.7 659.21 106.47 0.28

16.5096 7Q10 11.4 184.9 189.71 189.71 0.000001 0.05 221.36 58.38 0
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Table F-8
HEC-RAS Output

Dredging (after 20 years)
River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)
16.5096 Summer Ave 46.1 184.9 190.61 190.61 0.000004 0.17 274.73 61.61 0.01
16.5096 10-yr 1150 184.9 197.23 197.27 0.000128 1.63 799.08 96.81 0.09
16.5096 100-yr 2510 184.9 199.85 199.97 0.000282 2.78 1071.82 110.78 0.13

16.4927 7Q10 11.4 187.1 189.71 187.54 189.71 0.000022 0.23 50 32.88 0.03
16.4927 Summer Ave 46.1 187.1 190.6 188.06 190.61 0.000091 0.55 83.37 42.23 0.07
16.4927 10-yr 1150 187.1 197.2 191.56 197.25 0.000235 1.8 640.38 258.25 0.13
16.4927 100-yr 2510 187.1 199.83 193.37 199.94 0.000314 2.68 937.31 296.25 0.16

16.4914 Bridge

16.4901 7Q10 11.4 187.1 189.71 187.54 189.71 0.000022 0.23 49.98 32.87 0.03
16.4901 Summer Ave 46.1 187.1 190.6 188.06 190.6 0.000092 0.55 83.22 42.19 0.07
16.4901 10-yr 1150 187.1 197.19 191.56 197.24 0.000237 1.8 638.94 258.07 0.13
16.4901 100-yr 2510 187.1 199.8 193.37 199.91 0.000318 2.69 934.43 295.88 0.16

16.4711 7Q10 11.4 186.8 189.71 189.71 0.000022 0.26 44.65 30.7 0.04
16.4711 Summer Ave 46.1 186.8 190.59 190.59 0.00009 0.61 75.67 39.96 0.08
16.4711 10-yr 1150 186.8 197.16 197.21 0.000228 1.91 671.11 214.57 0.15
16.4711 100-yr 2510 186.8 199.79 199.88 0.000235 2.55 1337.13 278.59 0.16

16.2704 7Q10 11.4 187.8 189.68 189.68 0.000033 0.27 42.43 29.53 0.04
16.2704 Summer Ave 46.1 187.8 190.47 190.47 0.000143 0.68 67.5 34.22 0.09
16.2704 10-yr 1150 187.8 196.91 196.95 0.000253 2.1 1159.7 404.14 0.14
16.2704 100-yr 2510 187.8 199.58 199.62 0.000223 2.33 2294.29 446.57 0.13

16.081 7Q10 11.4 187.87 189.66 189.66 0.000018 0.2 55.92 37.32 0.03
16.081 Summer Ave 46.1 187.87 190.36 190.36 0.000087 0.56 82.56 38.56 0.07
16.081 10-yr 1150 187.87 196.69 196.73 0.000198 2.07 1050.9 229.42 0.13
16.081 100-yr 2510 187.87 199.29 199.37 0.000277 2.93 1699.18 268.42 0.16

16.062 7Q10 11.4 188.33 189.65 188.64 189.65 0.000037 0.22 51.03 52 0.04
16.062 Summer Ave 46.1 188.33 190.35 188.88 190.35 0.000107 0.52 88.31 55.22 0.07
16.062 10-yr 1150 188.33 196.59 191.15 196.69 0.000305 2.5 460.55 87.69 0.16
16.062 100-yr 2510 188.33 199.15 192.71 199.32 0.000399 3.46 1521.76 617.33 0.19

16.0598 Bridge

16.0575 7Q10 11.4 188.33 189.65 188.64 189.65 0.000037 0.22 51.03 52 0.04
16.0575 Summer Ave 46.1 188.33 190.35 188.88 190.35 0.000107 0.52 88.29 55.22 0.07
16.0575 10-yr 1150 188.33 196.59 191.15 196.68 0.000306 2.5 460.17 87.46 0.16
16.0575 100-yr 2510 188.33 198.81 192.71 198.99 0.000483 3.72 1315.68 569.58 0.21

16.0385 7Q10 11.5 188.56 189.65 189.65 0.00008 0.31 37.16 50.07 0.06
16.0385 Summer Ave 46.3 188.56 190.33 190.34 0.00015 0.64 72.11 51.85 0.1
16.0385 10-yr 1153 188.56 196.6 196.64 0.000147 1.87 1566.92 615.57 0.12
16.0385 100-yr 2520 188.56 198.85 198.9 0.000162 2.35 3196.9 830.46 0.13

15.8567 7Q10 11.5 186.76 189.63 189.63 0.000008 0.16 70.33 36.62 0.02
15.8567 Summer Ave 46.3 186.76 190.25 190.25 0.00006 0.49 94.48 41.4 0.06
15.8567 10-yr 1153 186.76 196.35 196.43 0.000315 2.46 905.28 360.35 0.16
15.8567 100-yr 2520 186.76 198.5 198.64 0.000455 3.5 1962.66 655.08 0.2

15.6863 7Q10 11.5 187.39 189.61 189.61 0.000061 0.35 33.04 24.69 0.05
15.6863 Summer Ave 46.3 187.39 190.13 190.14 0.000368 1 46.45 27.39 0.13
15.6863 10-yr 1153 187.39 195.75 195.95 0.001011 3.8 603.7 350.83 0.27
15.6863 100-yr 2520 187.39 197.83 198.04 0.000981 4.56 1673.97 660.42 0.28

15.4514 7Q10 11.5 187.03 189.6 189.6 0.000004 0.11 102.57 52.54 0.01
15.4514 Summer Ave 46.3 187.03 190.04 190.04 0.000034 0.37 126.36 56.5 0.04
15.4514 10-yr 1153 187.03 195.23 195.3 0.000291 2.26 804.13 405.05 0.15
15.4514 100-yr 2520 187.03 197.11 197.24 0.000432 3.24 1786.95 563.74 0.19

15.3151 7Q10 12.1 187.63 189.6 189.6 0.000007 0.14 89.51 55.2 0.02
15.3151 Summer Ave 48.9 187.63 190.01 190.01 0.000057 0.44 112.36 56.75 0.05
15.3151 10-yr 1221 187.63 194.96 195 0.000569 1.69 744.2 289.11 0.18
15.3151 100-yr 2664 187.63 196.81 196.87 0.000547 1.94 1414.79 428.64 0.19

15.1181 7Q10 12.1 186.83 189.59 189.59 0.000006 0.13 94.37 56.27 0.02
15.1181 Summer Ave 48.9 186.83 189.95 189.95 0.000055 0.43 114.92 58.86 0.05
15.1181 10-yr 1221 186.83 194.5 194.56 0.00033 2.22 843.22 389.67 0.16
15.1181 100-yr 2664 186.83 196.38 196.45 0.000314 2.59 1891.23 675.35 0.16
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Table F-8
HEC-RAS Output

Dredging (after 20 years)
River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)

14.9249 7Q10 12.1 187.2 189.59 189.59 0.000004 0.12 103.27 47.77 0.01
14.9249 Summer Ave 48.9 187.2 189.9 189.9 0.00004 0.41 118.34 48.19 0.05
14.9249 10-yr 1221 187.2 194.12 194.18 0.00041 2.5 960.28 685.92 0.17
14.9249 100-yr 2664 187.2 196.17 196.19 0.000186 2.02 3271.26 1547.2 0.12

14.7204 7Q10 12.1 184.3 189.58 189.58 0.000001 0.07 177.78 55.88 0.01
14.7204 Summer Ave 48.9 184.3 189.88 189.88 0.000009 0.25 194.79 58.16 0.02
14.7204 10-yr 1221 184.3 193.82 193.85 0.00022 1.78 1146.69 611.22 0.13
14.7204 100-yr 2664 184.3 195.98 196.01 0.000146 1.78 2910.09 1014.07 0.11

14.5272 7Q10 12.1 189.41 189.52 189.52 189.58 0.051314 1.82 6.63 65.69 1.01
14.5272 Summer Ave 48.9 189.41 189.8 189.84 0.00982 1.62 30.19 103.42 0.53
14.5272 10-yr 1221 189.41 193.37 193.45 0.000844 2.35 541.59 221 0.23
14.5272 100-yr 2664 189.41 195.63 195.74 0.000567 2.74 1096.16 268.61 0.21

14.3264 7Q10 12.1 183.3 189.53 189.53 0.000001 0.07 179 82.75 0.01
14.3264 Summer Ave 48.9 183.3 189.77 189.77 0.000015 0.24 199.88 89.67 0.03
14.3264 10-yr 1221 183.3 192.81 192.87 0.000376 2.09 678.64 184.57 0.16
14.3264 100-yr 2664 183.3 195.12 195.23 0.000417 2.84 1140.41 215.2 0.18

14.2431 7Q10 12.1 179.7 189.53 189.53 0 0.03 498.68 158.58 0
14.2431 Summer Ave 48.9 179.7 189.77 189.77 0.000001 0.12 538.95 174.63 0.01
14.2431 10-yr 1221 179.7 192.77 192.79 0.000088 1.49 1213 257.6 0.09
14.2431 100-yr 2664 179.7 195.07 195.11 0.000139 2.17 1856.04 296.39 0.11

14.2241 7Q10 12.1 189.37 189.48 189.47 189.52 0.031762 1.52 7.95 72.04 0.81
14.2241 Summer Ave 48.9 189.37 189.65 189.61 189.74 0.023399 2.43 20.17 72.09 0.81
14.2241 10-yr 1221 189.37 191.74 191.44 192.53 0.012198 7.14 171.74 72.8 0.82
14.2241 100-yr 2664 189.37 193.33 192.85 194.68 0.010773 9.31 288 73.34 0.82

14.2223 Inl Struct

14.2014 7Q10 12.1 180.53 180.95 180.89 181 0.017373 1.73 6.99 33.27 0.67
14.2014 Summer Ave 48.9 180.53 181.14 181.14 181.32 0.034656 3.35 14.6 43.27 1.02
14.2014 10-yr 1221 180.53 183.51 183.51 184.75 0.018026 8.94 136.56 55.49 1
14.2014 100-yr 2664 180.53 185.99 187.35 0.009192 9.39 283.8 63.48 0.78

14.1749 7Q10 12.1 177.7 178.15 178.1 178.22 0.022864 2.08 5.83 25.93 0.77
14.1749 Summer Ave 48.9 177.7 178.61 178.7 0.008464 2.41 20.33 34.3 0.55
14.1749 10-yr 1221 177.7 183.37 183.64 0.001817 4.17 302.62 84.84 0.35
14.1749 100-yr 2664 177.7 186.3 186.66 0.00133 5.03 608.83 124.23 0.33

14.156 7Q10 12.1 177.12 177.69 177.43 177.71 0.002032 0.95 12.73 29.69 0.26
14.156 Summer Ave 48.9 177.12 178.21 177.7 178.26 0.002493 1.66 29.44 34.54 0.32
14.156 10-yr 1221 177.12 183.19 180.59 183.47 0.001565 4.18 292.02 106.23 0.33
14.156 100-yr 2664 177.12 185.94 182.27 186.46 0.001681 5.84 456.52 175.97 0.37

14.1548 Bridge

14.1537 7Q10 12.1 177.12 177.69 177.43 177.7 0.002155 0.97 12.5 29.62 0.26
14.1537 Summer Ave 48.9 177.12 178.19 177.7 178.23 0.002752 1.72 28.5 34.28 0.33
14.1537 10-yr 1221 177.12 183.11 180.59 183.39 0.00166 4.26 286.94 104.44 0.34
14.1537 100-yr 2664 177.12 185.75 182.27 186.31 0.001821 5.98 445.64 170.08 0.39

14.1348 7Q10 12.1 176.7 177.02 177.02 177.12 0.040835 2.42 5 27.24 1
14.1348 Summer Ave 48.9 176.7 177.3 177.3 177.52 0.031555 3.78 12.95 29.79 1.01
14.1348 10-yr 1221 176.7 183 183.21 0.001209 3.77 365.65 110.14 0.3
14.1348 100-yr 2664 176.7 185.76 186.04 0.001026 4.64 758.75 183.11 0.29

14.0893 7Q10 12.1 174.7 175.93 175.93 0.00011 0.32 38.16 50.01 0.06
14.0893 Summer Ave 49.1 174.7 176.77 176.77 0.000158 0.61 80.19 50.02 0.09
14.0893 10-yr 1223 174.7 182.82 182.98 0.000692 3.19 384.41 53.46 0.2
14.0893 100-yr 2670 174.7 185.34 185.75 0.001308 5.17 536.42 67.43 0.29

14.0704 7Q10 12.1 175.4 175.89 175.74 175.9 0.002346 0.59 20.6 110.41 0.24
14.0704 Summer Ave 49.1 175.4 176.76 175.89 176.76 0.000123 0.42 116.11 112.15 0.07
14.0704 10-yr 1223 175.4 182.87 177.27 182.89 0.000127 1.3 941.61 180.79 0.1
14.0704 100-yr 2670 175.4 185.48 178.33 185.54 0.000167 1.93 1385.85 187.5 0.12

14.066 Bridge
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Table F-8
HEC-RAS Output

Dredging (after 20 years)
River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)
14.0617 7Q10 12.1 175.4 175.89 175.74 175.9 0.002379 0.59 20.51 110.41 0.24
14.0617 Summer Ave 49.1 175.4 176.76 175.89 176.76 0.000123 0.42 116.09 112.15 0.07
14.0617 10-yr 1223 175.4 182.86 177.27 182.89 0.000127 1.3 941.34 180.78 0.1
14.0617 100-yr 2670 175.4 185.48 178.33 185.53 0.000167 1.93 1385.27 187.49 0.12

14.0428 7Q10 12.1 174.72 175.76 175.77 0.000757 0.85 14.2 18.36 0.17
14.0428 Summer Ave 49.1 174.72 176.69 176.72 0.000993 1.41 34.91 25.9 0.21
14.0428 10-yr 1223 174.72 182.81 182.86 0.000611 2.08 779.35 308.54 0.2
14.0428 100-yr 2670 174.72 185.46 185.5 0.000303 2.14 1827.79 479.38 0.15

13.8193 7Q10 12.1 174.38 175.32 175.32 0.000222 0.41 29.61 46.7 0.09
13.8193 Summer Ave 49.1 174.38 176.32 176.33 0.000161 0.54 91.45 74.89 0.09
13.8193 10-yr 1223 174.38 182.45 182.49 0.000189 1.81 839.42 225.04 0.12
13.8193 100-yr 2670 174.38 185.13 185.2 0.000217 2.41 1482.41 271.43 0.14

13.5087 7Q10 12.1 173.4 175.23 175.23 0.000026 0.22 55.11 43.89 0.03
13.5087 Summer Ave 49.1 173.4 176.15 176.15 0.000078 0.5 98.99 52.41 0.06
13.5087 10-yr 1223 173.4 182.02 182.1 0.000301 2.4 562.48 96.54 0.16
13.5087 100-yr 2670 173.4 184.47 184.67 0.000501 3.76 810.03 105.38 0.21

13.3193 7Q10 12.1 169.9 175.22 175.22 0.000001 0.09 129.2 37.18 0.01
13.3193 Summer Ave 49.1 169.9 176.13 176.13 0.000011 0.3 164.64 41.47 0.03
13.3193 10-yr 1223 169.9 181.65 181.75 0.000398 2.64 484.9 122.76 0.17
13.3193 100-yr 2670 169.9 183.91 184.11 0.000628 3.84 945.96 291.04 0.22

13.092 7Q10 12.1 172.2 175.22 175.22 0.000003 0.11 110.17 51.21 0.01
13.092 Summer Ave 49.1 172.2 176.11 176.11 0.000018 0.31 157.03 54.39 0.03
13.092 10-yr 1223 172.2 181.29 181.36 0.000261 2.22 727.2 150.31 0.14
13.092 100-yr 2670 172.2 183.28 183.43 0.000494 3.47 1026.22 150.82 0.19

12.6943 7Q10 13.8 173.84 175.19 175.2 0.000226 0.42 32.49 48.69 0.09
12.6943 Summer Ave 55.7 173.84 176 176.01 0.000265 0.74 75.64 55.54 0.11
12.6943 10-yr 1386 173.84 180.75 180.78 0.000274 1.92 1584.68 814.82 0.14
12.6943 100-yr 3030 173.84 182.84 182.86 0.000161 1.77 3630.71 1030.6 0.11

12.5049 7Q10 13.8 172.7 175.18 175.18 0.000006 0.13 108.58 66.38 0.02
12.5049 Summer Ave 55.7 172.7 175.93 175.93 0.000032 0.34 163.38 78.88 0.04
12.5049 10-yr 1386 172.7 180.56 180.58 0.000156 1.42 1588.61 695.26 0.11
12.5049 100-yr 3030 172.7 182.68 182.71 0.000134 1.64 3199.74 818.68 0.11

12.3004 7Q10 13.8 174.31 175.1 175.15 0.007265 1.71 8.08 20.37 0.48
12.3004 Summer Ave 55.7 174.31 175.74 175.81 0.005181 2.13 26.14 36.62 0.44
12.3004 10-yr 1386 174.31 180.21 180.27 0.000702 1.99 1028.8 815.44 0.21
12.3004 100-yr 3030 174.31 182.51 182.53 0.0002 1.57 3179.36 1057.77 0.12

12.1261 7Q10 14.8 173.7 175.06 175.06 0.000025 0.17 89.7 105.66 0.03
12.1261 Summer Ave 59.7 173.7 175.43 175.43 0.000138 0.45 132.37 125.69 0.08
12.1261 10-yr 1486 173.7 180.05 180.06 0.000105 1.11 2223.73 1149.63 0.09
12.1261 100-yr 3250 173.7 182.43 182.44 0.000063 1.12 5297.35 1432.75 0.07

11.9064 7Q10 14.8 172.2 175.05 175.05 0.000006 0.15 100.48 56.51 0.02
11.9064 Summer Ave 59.7 172.2 175.33 175.33 0.000061 0.51 116.72 60.26 0.06
11.9064 10-yr 1486 172.2 179.59 179.78 0.000747 3.53 420.78 75.09 0.26
11.9064 100-yr 3250 172.2 181.71 182.19 0.001311 5.57 583.12 78.14 0.36

11.7019 7Q10 14.8 170.47 175.05 175.05 0 0.04 336.73 91.07 0
11.7019 Summer Ave 59.7 170.47 175.32 175.32 0.000003 0.17 361.72 92.76 0.01
11.7019 10-yr 1486 170.47 179.37 179.42 0.000158 1.78 1086.7 321.33 0.11
11.7019 100-yr 3250 170.47 181.48 181.56 0.000242 2.59 1851.11 373.82 0.15

11.5769 7Q10 14.8 172.02 175.05 175.05 0.000012 0.15 99.7 78.74 0.02
11.5769 Summer Ave 59.7 172.02 175.31 175.31 0.000137 0.48 123.96 106.03 0.08
11.5769 10-yr 1486 172.02 179.23 179.26 0.000301 1.58 1224.61 451.83 0.14
11.5769 100-yr 3250 172.02 181.32 181.36 0.000266 1.96 2384.44 650.6 0.14

11.558 7Q10 14.8 169.51 175.05 169.77 175.05 0 0.03 541.7 158.86 0
11.558 Summer Ave 59.7 169.51 175.31 170.22 175.31 0.000001 0.1 576 160.75 0.01
11.558 10-yr 1486 169.51 179.22 172.36 179.25 0.000081 1.37 1084.1 188.69 0.08
11.558 100-yr 3250 169.51 181.23 173.57 181.32 0.000188 2.41 1346.16 439.54 0.13

11.5557 Bridge
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Table F-8
HEC-RAS Output

Dredging (after 20 years)
River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)
11.5534 7Q10 14.8 169.51 175.05 169.77 175.05 0 0.03 541.7 158.86 0
11.5534 Summer Ave 59.7 169.51 175.31 170.22 175.31 0.000001 0.1 575.99 160.75 0.01
11.5534 10-yr 1486 169.51 179.22 172.36 179.25 0.000081 1.37 1083.97 188.68 0.08
11.5534 100-yr 3250 169.51 181.23 173.57 181.32 0.000188 2.42 1345.7 439.12 0.13

11.5345 7Q10 14.8 171.49 175.05 175.05 0.000001 0.06 236.51 90.29 0.01
11.5345 Summer Ave 59.7 171.49 175.31 175.31 0.00001 0.23 260.34 91.11 0.02
11.5345 10-yr 1486 171.49 179.19 179.23 0.000301 1.56 971.03 294.19 0.14
11.5345 100-yr 3250 171.49 181.22 181.29 0.000326 2.16 1695.75 449.43 0.16

11.3678 7Q10 14.8 171.82 175.05 175.05 0.000001 0.04 333.97 165.38 0.01
11.3678 Summer Ave 59.7 171.82 175.3 175.3 0.000006 0.16 377.5 172.37 0.02
11.3678 10-yr 1486 171.82 179.03 179.05 0.000137 1.34 1225.19 357.14 0.1
11.3678 100-yr 3250 171.82 180.99 181.05 0.000213 2.05 2107.94 517.12 0.13

11.1405 7Q10 14.8 173.65 175.04 175.04 0.000076 0.25 58.16 83.56 0.05
11.1405 Summer Ave 59.7 173.65 175.27 175.28 0.000556 0.76 78.53 97.09 0.15
11.1405 10-yr 1486 173.65 178.66 178.73 0.000704 2.19 782.28 481.56 0.21
11.1405 100-yr 3250 173.65 180.61 180.68 0.000486 2.47 2412 1085.3 0.19

10.936 7Q10 14.8 169.51 175.04 175.04 0 0.03 524.6 161.17 0
10.936 Summer Ave 59.7 169.51 175.27 175.27 0.000002 0.11 561.44 166.21 0.01
10.936 10-yr 1486 169.51 178.42 178.44 0.000131 1.14 1324.83 363.87 0.1
10.936 100-yr 3250 169.51 180.34 180.38 0.000169 1.65 2533.23 909.66 0.12

10.7011 7Q10 14.8 173.59 175.04 175.04 0.000041 0.19 76.89 105.97 0.04
10.7011 Summer Ave 59.7 173.59 175.25 175.26 0.000333 0.59 101.27 124.7 0.12
10.7011 10-yr 1486 173.59 178.09 178.12 0.000703 1.53 989.36 529.44 0.19
10.7011 100-yr 3250 173.59 180.07 180.1 0.000311 1.58 2153.49 620.12 0.14

10.5193 7Q10 14.8 165.3 175.04 175.04 0 0.01 1431.5 392.7 0
10.5193 Summer Ave 59.7 165.3 175.26 175.26 0 0.04 1517.27 401.05 0
10.5193 10-yr 1486 165.3 178.05 178.06 0.00002 0.54 2748.79 464.14 0.04
10.5193 100-yr 3250 165.3 180.01 180.02 0.000037 0.89 3666.14 479 0.06

10.3261 7Q10 14.8 164.1 175.04 175.04 0 0.01 1509.56 226.18 0
10.3261 Summer Ave 59.7 164.1 175.26 175.26 0 0.04 1558.45 226.45 0
10.3261 10-yr 1486 164.1 178.03 178.04 0.000017 0.68 2191.26 229.93 0.04
10.3261 100-yr 3250 164.1 179.95 179.98 0.000044 1.23 2651.63 249.68 0.06

10.133 7Q10 14.8 165.3 175.04 175.04 0 0.01 1157.38 206.62 0
10.133 Summer Ave 59.7 165.3 175.26 175.26 0 0.05 1202.06 207.28 0
10.133 10-yr 1486 165.3 178 178.01 0.000031 0.83 1798.82 273.27 0.05
10.133 100-yr 3250 165.3 179.89 179.92 0.000072 1.46 2466.79 432.94 0.08

9.936 7Q10 14.8 164.84 175.04 175.04 0 0.02 977.83 169.42 0
9.936 Summer Ave 59.7 164.84 175.26 175.26 0 0.06 1014.48 170.44 0
9.936 10-yr 1486 164.84 177.97 177.98 0.000033 0.99 1559.67 283.64 0.06
9.936 100-yr 3250 164.84 179.79 179.84 0.00008 1.73 2210.63 428.6 0.1

9.7428 7Q10 14.8 163.4 175.04 175.04 0 0.02 955.51 187.67 0
9.7428 Summer Ave 59.7 163.4 175.26 175.26 0 0.06 996.51 192.78 0
9.7428 10-yr 1486 163.4 177.93 177.94 0.00004 1.02 1608.38 275.84 0.07
9.7428 100-yr 3250 163.4 179.71 179.75 0.000092 1.75 2162.65 347.09 0.1

9.5496 7Q10 14.8 164.27 175.04 175.04 0 0.01 1129.15 214.25 0
9.5496 Summer Ave 59.7 164.27 175.26 175.26 0 0.05 1175.92 220.1 0
9.5496 10-yr 1580 164.27 177.9 177.91 0.00003 0.86 1950.23 428.14 0.06
9.5496 100-yr 3250 164.27 179.65 179.67 0.000058 1.37 2884.32 640.35 0.08

9.311 7Q10 14.8 163.15 175.04 175.04 0 0 4429.99 472.19 0
9.311 Summer Ave 59.7 163.15 175.26 175.26 0 0.01 4531.87 473.8 0
9.311 10-yr 1580 163.15 177.9 177.9 0.000001 0.27 5843.13 529.99 0.01
9.311 100-yr 3250 163.15 179.65 179.65 0.000004 0.49 6816.75 630.84 0.02

9.292 7Q10 14.8 163.25 175.04 164.97 175.04 0 0.02 875.68 346.11 0
9.292 Summer Ave 59.7 163.25 175.26 164.97 175.26 0 0.07 894.8 347.74 0
9.292 10-yr 1580 163.25 177.86 167.32 177.89 0.000037 1.4 1125.97 456.41 0.07
9.292 100-yr 3250 163.25 179.52 168.65 179.62 0.000104 2.55 1273.51 495.48 0.12

9.2896 Bridge
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Table F-8
HEC-RAS Output

Dredging (after 20 years)
River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)
9.2871 7Q10 14.8 163.25 175.04 164.97 175.04 0 0.02 875.68 346.11 0
9.2871 Summer Ave 59.7 163.25 175.26 164.97 175.26 0 0.07 894.8 347.74 0
9.2871 10-yr 1580 163.25 177.86 167.32 177.89 0.000037 1.4 1125.87 456.39 0.07
9.2871 100-yr 3250 163.25 179.52 168.65 179.62 0.000104 2.55 1273.16 495.39 0.12

9.2682 7Q10 14.8 162.8 175.04 175.04 0 0.01 2789.66 356.75 0
9.2682 Summer Ave 59.7 162.8 175.26 175.26 0 0.02 2866.63 358.21 0
9.2682 10-yr 1580 162.8 177.87 177.87 0.000004 0.41 3999.09 489.23 0.02
9.2682 100-yr 3250 162.8 179.56 179.57 0.000011 0.72 4860.55 530.43 0.04

9.0977 7Q10 14.8 166.47 175.04 175.04 0 0.01 1579.52 307.55 0
9.0977 Summer Ave 59.7 166.47 175.26 175.26 0 0.04 1646.53 315.03 0
9.0977 10-yr 1580 166.47 177.86 177.87 0.000033 0.62 2542.37 363.44 0.04
9.0977 100-yr 3250 166.47 179.53 179.55 0.000068 1.03 3225.77 491.5 0.06

9.0043 7Q10 14.8 165.95 175.04 175.04 0 0.01 1397.84 259.94 0
9.0043 Summer Ave 59.7 165.95 175.26 175.26 0 0.04 1454.09 262.76 0
9.0043 10-yr 1580 165.95 177.84 177.85 0.00004 0.73 2175.28 302.01 0.05
9.0043 100-yr 3250 165.95 179.49 179.51 0.000088 1.23 2715.62 354.99 0.07

8.9108 7Q10 14.8 165.84 175.04 175.04 0 0.01 1040.73 189.21 0
8.9108 Summer Ave 59.7 165.84 175.26 175.26 0 0.06 1081.67 191.55 0
8.9108 10-yr 1580 165.84 177.81 177.82 0.000072 0.99 1608.55 226.06 0.06
8.9108 100-yr 3250 165.84 179.41 179.45 0.000162 1.69 1994.82 258.65 0.1

8.8174 7Q10 15 164.27 175.04 175.04 0 0.02 815.53 142.22 0
8.8174 Summer Ave 60.4 164.27 175.26 175.26 0 0.07 846.61 147.13 0
8.8174 10-yr 1580 164.27 177.75 177.78 0.000108 1.36 1269.2 179.54 0.08
8.8174 100-yr 3290 164.27 179.26 179.34 0.000274 2.4 1543.76 184.1 0.13

8.808 7Q10 15 174.9 175.02 174.98 175.04 0.025135 1.12 13.41 116.01 0.58
8.808 Summer Ave 60.4 174.9 175.19 175.1 175.24 0.01863 1.77 34.07 117.85 0.58
8.808 10-yr 1580 174.9 177.16 176.66 177.63 0.012141 5.61 310.15 166.3 0.66
8.808 100-yr 3290 174.9 178.3 177.73 179.09 0.012179 7.4 510.83 177.96 0.71

8.8078 Inl Struct

8.7469 7Q10 15 162.37 164.38 164.38 0.000167 0.38 39.1 38.89 0.07
8.7469 Summer Ave 60.4 162.37 165.29 165.3 0.000366 0.73 82.73 56.57 0.11
8.7469 10-yr 1580 162.37 170.88 171.03 0.00101 3.12 517.34 92.41 0.22
8.7469 100-yr 3290 162.37 174.04 174.31 0.001135 4.23 856.3 126.19 0.24

8.728 7Q10 15 162.06 164.38 162.19 164.38 0.000005 0.12 129.7 200 0.01
8.728 Summer Ave 60.4 162.06 165.29 162.39 165.29 0.000026 0.33 180.63 200 0.03
8.728 10-yr 1580 162.06 170.78 164.97 170.94 0.000663 3.24 487.43 200 0.19
8.728 100-yr 3290 162.06 173.77 166.82 174.16 0.001076 5.03 654.46 200 0.26

8.7232 Bridge

8.7185 7Q10 15 162.06 164.38 162.19 164.38 0.000005 0.12 129.68 200 0.01
8.7185 Summer Ave 60.4 162.06 165.29 162.39 165.29 0.000027 0.33 180.51 200 0.03
8.7185 10-yr 1580 162.06 170.67 164.97 170.83 0.000692 3.28 481.1 200 0.2
8.7185 100-yr 3290 162.06 173.46 166.82 173.88 0.001175 5.16 637.46 200 0.27

8.6995 7Q10 15 162.73 164.38 164.38 0.000157 0.37 46.16 60.59 0.07
8.6995 Summer Ave 60.4 162.73 165.28 165.28 0.000254 0.67 118.9 101.26 0.09
8.6995 10-yr 1580 162.73 170.64 170.72 0.000709 2.89 938.47 199.11 0.19
8.6995 100-yr 3290 162.73 173.51 173.64 0.000797 3.85 1579.75 247.91 0.22

8.5423 7Q10 15.1 163.06 163.72 163.72 163.88 0.078238 3.29 4.6 14.01 1.01
8.5423 Summer Ave 61 163.06 164.21 164.21 164.5 0.065294 4.35 14.01 24.46 1.01
8.5423 10-yr 1600 163.06 167.32 167.32 168.75 0.039001 9.6 166.71 58.34 1
8.5423 100-yr 3320 163.06 169.1 169.1 171.41 0.035406 12.19 272.52 61.42 1.01

8.5234 7Q10 15.1 161.06 161.57 161.17 161.57 0.000798 0.44 34.54 69.76 0.11
8.5234 Summer Ave 61 161.06 162.14 161.36 162.15 0.001008 0.8 75.86 73.1 0.14
8.5234 10-yr 1600 161.06 166.37 163.57 166.64 0.003108 4.16 384.24 168.91 0.32
8.5234 100-yr 3320 161.06 168.93 165.11 169.45 0.003574 5.81 570.97 212.19 0.37

8.5201 Bridge

8.5168 7Q10 15.1 161.06 161.46 161.17 161.46 0.001797 0.56 26.97 69.12 0.16
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Table F-8
HEC-RAS Output

Dredging (after 20 years)
River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)
8.5168 Summer Ave 61 161.06 161.99 161.36 162.01 0.001673 0.94 64.88 72.26 0.17
8.5168 10-yr 1600 161.06 166.37 163.57 166.64 0.003108 4.16 384.23 168.9 0.32
8.5168 100-yr 3320 161.06 168.93 165.11 169.45 0.003574 5.81 570.95 212.19 0.37

8.4978 7Q10 15.1 160.32 160.95 160.82 161 0.024706 1.81 8.35 26.36 0.57
8.4978 Summer Ave 61 160.32 161.64 161.2 161.68 0.008074 1.69 36.2 54.87 0.37
8.4978 10-yr 1600 160.32 166.02 166.28 0.003981 4.16 433.91 160.98 0.35
8.4978 100-yr 3320 160.32 168.72 169.03 0.002774 4.78 945.21 210.04 0.32

8.3141 7Q10 15.1 155.17 156.52 156.53 0.001868 0.82 18.37 27.15 0.18
8.3141 Summer Ave 61 155.17 157.28 157.31 0.002872 1.37 44.53 42.27 0.24
8.3141 10-yr 1600 155.17 162.88 163.12 0.002715 3.97 403.51 68.44 0.29
8.3141 100-yr 3320 155.17 165.64 166.09 0.003293 5.46 685.3 140.45 0.33

8.1683 7Q10 15.1 153.29 154.2 153.84 154.22 0.005693 1.1 13.71 30.23 0.29
8.1683 Summer Ave 61 153.29 154.96 154.25 154.99 0.003165 1.43 42.78 40.76 0.25
8.1683 10-yr 1600 153.29 160.73 160.98 0.002836 4.46 578.4 184.05 0.3
8.1683 100-yr 3320 153.29 163.69 163.96 0.002238 5.06 1231.39 246.31 0.29

8.0044 7Q10 15.1 150.41 151.67 151.68 0.00178 0.77 19.71 31.31 0.17
8.0044 Summer Ave 61 150.41 152.33 152.36 0.002901 1.35 45.17 44.15 0.24
8.0044 10-yr 1600 150.41 157.45 157.82 0.004841 4.91 325.89 64.89 0.39
8.0044 100-yr 3320 150.41 162.12 162.31 0.001596 3.61 1038.29 176.96 0.24

7.9855 7Q10 15.1 150.43 151.01 150.99 151.12 0.062696 2.71 5.56 19.18 0.89
7.9855 Summer Ave 61 150.43 151.67 151.4 151.76 0.017522 2.39 25.57 41.12 0.53
7.9855 10-yr 1600 150.43 157.09 154.06 157.37 0.003474 4.26 375.62 68.47 0.32
7.9855 100-yr 3320 150.43 161.71 155.72 162.08 0.002013 4.84 685.61 170.74 0.27

7.983 Bridge

7.9805 7Q10 15.1 150.43 151.01 150.99 151.12 0.063236 2.72 5.55 19.15 0.89
7.9805 Summer Ave 61 150.43 151.67 151.4 151.76 0.017532 2.39 25.57 41.12 0.53
7.9805 10-yr 1600 150.43 157.09 154.06 157.37 0.003474 4.26 375.61 68.46 0.32
7.9805 100-yr 3320 150.43 161.71 155.72 162.08 0.002013 4.84 685.61 170.74 0.27

7.9464 7Q10 15.1 148.89 150.01 150.02 0.002026 0.76 19.97 35.67 0.18
7.9464 Summer Ave 61 148.89 150.66 150.69 0.002854 1.22 50.03 56.46 0.23
7.9464 10-yr 1600 148.89 156.66 156.86 0.002023 3.58 446.9 66.95 0.24
7.9464 100-yr 3320 148.89 161.53 161.73 0.001137 3.85 1055.6 191.85 0.2

7.9275 7Q10 15.1 148.9 149.75 149.36 149.77 0.003012 0.91 16.68 31.13 0.22
7.9275 Summer Ave 61 148.9 149.93 149.7 150.05 0.020456 2.73 22.31 33.53 0.58
7.9275 10-yr 1600 148.9 155.84 153.08 156.43 0.005266 6.19 258.58 51.52 0.43
7.9275 100-yr 3320 148.9 160.78 155.38 161.43 0.002856 6.67 581.25 119.31 0.35

7.9248 Bridge

7.9222 7Q10 15.1 148.9 149.36 149.36 149.47 0.086492 2.73 5.54 24.15 1
7.9222 Summer Ave 61 148.9 149.93 149.7 150.05 0.020471 2.74 22.3 33.52 0.58
7.9222 10-yr 1600 148.9 155.84 153.08 156.43 0.005267 6.19 258.56 51.52 0.43
7.9222 100-yr 3320 148.9 160.37 155.38 161.04 0.00315 6.84 545.98 55.96 0.36

7.9032 7Q10 15.1 148.14 149 149.01 0.00099 0.88 17.13 31.82 0.21
7.9032 Summer Ave 61 148.14 149.64 149.68 0.001283 1.5 40.69 41.26 0.27
7.9032 10-yr 1600 148.14 155.75 156.08 0.001198 4.64 344.47 52.64 0.32
7.9032 100-yr 3320 148.14 160.3 160.78 0.001017 5.57 628.71 131.82 0.3

7.8843 7Q10 15.1 147.61 148.9 148.21 148.92 0.000889 1.03 14.64 19.63 0.21
7.8843 Summer Ave 61 147.61 149.38 148.8 149.47 0.00325 2.38 25.6 25.81 0.42
7.8843 10-yr 1600 147.61 155.37 152.69 155.88 0.001974 5.71 280.33 56.95 0.43
7.8843 100-yr 3320 147.61 160.13 154.95 160.67 0.000974 5.96 672.56 144.3 0.34

7.8788 Bridge

7.8733 7Q10 15.1 147.61 148.21 148.21 148.41 0.025639 3.59 4.21 10.84 1.01
7.8733 Summer Ave 61 147.61 149.14 148.8 149.29 0.006521 3.09 19.73 22.71 0.58
7.8733 10-yr 1600 147.61 155.18 152.69 155.72 0.002194 5.92 270.34 56.28 0.45
7.8733 100-yr 3320 147.61 158.99 154.95 159.74 0.001561 6.95 477.61 70.49 0.42

7.8496 7Q10 15.1 146.15 148.09 148.09 0.000483 0.46 33.14 33.97 0.08
7.8496 Summer Ave 61 146.15 148.94 148.95 0.001069 0.94 64.85 39.31 0.13
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Table F-8
HEC-RAS Output

Dredging (after 20 years)
River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)
7.8496 10-yr 1600 146.15 154.91 155.21 0.004986 4.39 365.53 60.76 0.32
7.8496 100-yr 3320 146.15 158.86 159.29 0.003854 5.33 720.73 145.68 0.3

7.8212 7Q10 15.1 147 147.82 147.6 147.87 0.020998 1.7 8.9 21.64 0.47
7.8212 Summer Ave 61 147 148.47 148.54 0.015289 2.14 28.55 38.78 0.44
7.8212 10-yr 1600 147 154.2 154.49 0.004568 4.32 370.08 63.09 0.31
7.8212 100-yr 3320 147 158.36 158.74 0.003345 5 781.11 163.61 0.28

7.7928 7Q10 15.1 145.41 146.35 145.96 146.37 0.005752 1.02 14.78 30.04 0.25
7.7928 Summer Ave 61 145.41 146.92 146.36 146.98 0.007534 1.92 31.85 37.7 0.33
7.7928 10-yr 1600 145.41 151.61 150.31 152.95 0.018648 9.29 172.31 98.13 0.68
7.7928 100-yr 3320 145.41 154.6 153.12 157.09 0.019828 12.67 262.14 120.77 0.76

7.7892 Bridge

7.7855 7Q10 15.1 145.41 146.35 145.96 146.37 0.005752 1.02 14.78 30.04 0.25
7.7855 Summer Ave 61 145.41 146.92 146.36 146.98 0.007535 1.92 31.85 37.7 0.33
7.7855 10-yr 1600 145.41 151.6 150.31 152.94 0.018673 9.29 172.24 98.1 0.68
7.7855 100-yr 3320 145.41 154.6 153.12 157.09 0.019867 12.67 261.98 120.76 0.76

7.7666 7Q10 15.1 144.69 145.51 145.24 145.54 0.01312 1.34 11.26 27.45 0.37
7.7666 Summer Ave 61 144.69 146.3 146.33 0.005516 1.44 42.37 48.3 0.27
7.7666 10-yr 1600 144.69 151.41 151.65 0.004002 4.05 455.81 112.06 0.31
7.7666 100-yr 3320 144.69 155.14 155.41 0.002619 4.47 905.51 124.24 0.26

7.6454 7Q10 15.1 142.24 143.18 142.69 143.19 0.001681 0.62 24.53 51.95 0.16
7.6454 Summer Ave 61 142.24 143.6 143.03 143.63 0.003335 1.28 47.62 55.79 0.24
7.6454 10-yr 1600 142.24 149.3 149.55 0.002736 3.99 400.65 68.19 0.29
7.6454 100-yr 3320 142.24 153.88 154.13 0.001567 4.15 1039.7 198.63 0.24

7.5753 7Q10 15.1 141.21 141.43 141.43 141.52 0.032756 2.37 6.38 37.08 1.01
7.5753 Summer Ave 61 141.21 141.94 142.03 0.005731 2.43 25.14 37.4 0.52
7.5753 10-yr 1600 141.21 148.74 148.94 0.001056 3.55 451.2 98.43 0.29
7.5753 100-yr 3320 141.21 153.64 153.83 0.000447 3.54 936.69 99.81 0.2

7.5374 7Q10 15.1 139.43 140.86 139.84 140.86 0.000248 0.65 23.09 23.6 0.12
7.5374 Summer Ave 61 139.43 141.72 140.37 141.75 0.000527 1.31 46.67 29.45 0.18
7.5374 10-yr 1600 139.43 148.19 144.6 148.61 0.001534 5.22 306.26 50.78 0.37
7.5374 100-yr 3320 139.43 153.14 147.07 153.62 0.000902 5.59 704.27 196.18 0.31

7.5319 Bridge

7.5264 7Q10 15.1 139.43 139.84 139.84 140.02 0.025836 3.34 4.52 13.09 1
7.5264 Summer Ave 61 139.43 140.37 140.37 140.72 0.020758 4.75 12.83 18.55 1.01
7.5264 10-yr 1600 139.43 145.24 146.6 0.007868 9.36 170.97 41.07 0.81
7.5264 100-yr 3320 139.43 147.34 147.07 149.79 0.009966 12.57 264.12 47.97 0.94

7.5075 7Q10 15.1 137.1 139.32 139.32 0.000163 0.57 26.33 23.77 0.1
7.5075 Summer Ave 61 137.1 140.3 140.32 0.00034 1.13 53.75 30 0.15
7.5075 10-yr 1600 137.1 145.09 145.81 0.003182 6.78 236.02 46.12 0.53
7.5075 100-yr 3320 137.1 147.11 148.63 0.005152 9.89 335.78 52.9 0.69

7.4791 7Q10 15.1 137.5 139.29 139.29 0.000203 0.56 27.02 30.22 0.1
7.4791 Summer Ave 61 137.5 140.26 140.27 0.000329 0.95 64.25 46.6 0.14
7.4791 10-yr 1600 137.5 145.21 145.43 0.000867 3.76 464.02 117.25 0.29
7.4791 100-yr 3320 137.5 147.59 148 0.001023 5.23 787.95 155.62 0.33

7.2745 7Q10 15.1 137.75 138.37 138.37 138.53 0.027261 3.21 4.71 15.19 1.01
7.2745 Summer Ave 61 137.75 138.84 138.84 139.11 0.022549 4.23 14.41 26.56 1.01
7.2745 10-yr 1600 137.75 141.72 141.72 142.95 0.013488 8.88 180.2 73.72 1
7.2745 100-yr 3320 137.75 143.25 143.25 145.22 0.01157 11.26 299.48 83.77 1

7.0965 7Q10 15.1 132.66 135.93 135.93 0.000004 0.12 124.34 76.14 0.02
7.0965 Summer Ave 61 132.66 136.22 136.22 0.000044 0.41 147.79 83.01 0.05
7.0965 10-yr 1600 132.66 140.34 140.4 0.000376 2.08 770.37 191.27 0.18
7.0965 100-yr 3320 132.66 142.95 143.05 0.000312 2.58 1303.49 230.13 0.18

6.8465 7Q10 15.1 129.4 135.93 135.93 0 0.05 333.5 104.4 0
6.8465 Summer Ave 61 129.4 136.21 136.21 0.000003 0.17 365 115.9 0.02
6.8465 10-yr 1600 129.4 140.06 140.1 0.000148 1.56 1026.8 192.43 0.12
6.8465 100-yr 3320 129.4 142.67 142.74 0.000174 2.16 1533.63 195.82 0.14
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Table F-8
HEC-RAS Output

Dredging (after 20 years)
River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)
6.7272 7Q10 15.1 128.85 135.93 135.93 0 0.03 467.09 134.92 0
6.7272 Summer Ave 61 128.85 136.21 136.21 0.000002 0.12 507.48 148.71 0.01
6.7272 10-yr 1600 128.85 140 140.03 0.000084 1.19 1355.39 310.94 0.09
6.7272 100-yr 3320 128.85 142.62 142.66 0.000094 1.64 2334.09 447.17 0.1

6.6421 7Q10 15.1 129.4 135.93 135.93 0 0.03 469.79 135.02 0
6.6421 Summer Ave 61 129.4 136.21 136.21 0.000002 0.12 508.94 140.47 0.01
6.6421 10-yr 1600 129.4 139.96 139.98 0.000114 1.28 1251.67 252.49 0.1
6.6421 100-yr 3320 129.4 142.56 142.61 0.000122 1.72 2026.94 403.65 0.11

6.5569 7Q10 15.1 129.5 135.93 135.93 0 0.03 546.04 148.79 0
6.5569 Summer Ave 61 129.5 136.21 136.21 0.000001 0.1 588.88 153.26 0.01
6.5569 10-yr 1600 129.5 139.91 139.93 0.0001 1.21 1323.68 242.94 0.09
6.5569 100-yr 3320 129.5 142.51 142.55 0.000127 1.66 2043.05 362.76 0.11

6.4718 7Q10 15.1 129.48 135.93 135.93 0 0.02 640.57 163.27 0
6.4718 Summer Ave 61 129.48 136.21 136.21 0.000001 0.09 687.36 167.13 0.01
6.4718 10-yr 1600 129.48 139.87 139.89 0.000079 1.11 1442.63 242.79 0.08
6.4718 100-yr 3320 129.48 142.46 142.5 0.000112 1.56 2210.58 406.9 0.1

6.3866 7Q10 15.1 124.7 135.93 135.93 0 0.01 1784.93 247.21 0
6.3866 Summer Ave 61 124.7 136.21 136.21 0 0.03 1855.21 248.98 0
6.3866 10-yr 1600 124.7 139.87 139.88 0.000011 0.57 2922.27 377.35 0.03
6.3866 100-yr 3320 124.7 142.46 142.47 0.000022 0.92 4054.33 522.15 0.05

6.3638 7Q10 15.1 135.74 135.89 135.85 135.92 0.014385 1.27 11.9 78 0.57
6.3638 Summer Ave 61 135.74 136.13 136.01 136.19 0.010804 2.03 30.04 78 0.58
6.3638 10-yr 1600 135.74 139.14 138.09 139.7 0.005778 6.04 265.05 78 0.58
6.3638 100-yr 3320 135.74 141.27 139.58 142.19 0.005248 7.7 431.11 78 0.58

6.3637 Inl Struct

6.2507 7Q10 15.1 124.1 125.06 125.07 0.00049 0.61 24.78 38.7 0.13
6.2507 Summer Ave 61 124.1 125.89 125.91 0.000612 0.94 64.67 61.56 0.16
6.2507 10-yr 1600 124.1 130.64 130.89 0.001703 4.02 398.17 89.35 0.34
6.2507 100-yr 3320 124.1 133.19 133.59 0.001756 5.11 649.27 103.14 0.36

6.1271 7Q10 15.1 123.36 124.52 124.53 0.001611 1.03 14.64 25.35 0.24
6.1271 Summer Ave 61.1 123.36 125 125.07 0.004031 2.06 29.62 36.05 0.4
6.1271 10-yr 1598 123.36 130.37 130.4 0.000292 1.72 1982.61 1053.6 0.14
6.1271 100-yr 3323 123.36 133.21 133.22 0.000105 1.43 5039.61 1103.95 0.09

5.985 7Q10 15.1 122.57 123.28 122.92 123.29 0.001688 0.88 17.15 39.13 0.23
5.985 Summer Ave 61.1 122.57 124.28 123.26 124.29 0.000449 0.78 77.96 78.36 0.14
5.985 10-yr 1598 122.57 130.08 125.63 130.15 0.000353 2.12 754.08 412.9 0.16
5.985 100-yr 3323 122.57 132.95 126.99 133.08 0.000368 2.88 1155.38 423.05 0.18

5.9652 7Q10 15.1 122.02 123.21 122.49 123.22 0.000332 0.76 19.98 25.89 0.15
5.9652 Summer Ave 61.1 122.02 124.23 122.96 124.25 0.000378 1.16 52.46 39.12 0.18
5.9652 10-yr 1598 122.02 129.87 126.34 130.09 0.000608 3.77 423.53 77.33 0.28
5.9652 100-yr 3323 122.02 132.56 128.05 133 0.000719 5.32 625.02 104.23 0.32

5.9623 Bridge

5.9595 7Q10 15.1 122.02 123.2 122.49 123.21 0.000345 0.77 19.71 25.76 0.15
5.9595 Summer Ave 61.1 122.02 124.21 122.96 124.24 0.000386 1.18 51.99 38.87 0.18
5.9595 10-yr 1598 122.02 129.85 126.34 130.07 0.000615 3.79 422.01 77.17 0.28
5.9595 100-yr 3323 122.02 132.53 128.05 132.97 0.000726 5.33 623.17 103.41 0.33

5.9491 7Q10 15.1 122.02 123.17 123.18 0.00067 0.79 19.12 25.52 0.16
5.9491 Summer Ave 61.1 122.02 124.18 124.21 0.000715 1.2 50.92 38.05 0.18
5.9491 10-yr 1598 122.02 129.79 130.02 0.001113 3.91 415.25 75.98 0.29
5.9491 100-yr 3323 122.02 132.45 132.91 0.001347 5.52 644.72 100.55 0.33

5.807 7Q10 15.1 121.02 122.55 121.83 122.56 0.001075 1.01 14.97 19.62 0.2
5.807 Summer Ave 61.1 121.02 123.31 122.43 123.36 0.002037 1.82 33.6 29.39 0.3
5.807 10-yr 1598 121.02 128.61 128.9 0.002098 4.32 386.99 152.86 0.38
5.807 100-yr 3323 121.02 131.97 132.14 0.000727 3.79 1557.75 492.49 0.24

5.6896 7Q10 15.1 120 120.57 120.54 120.68 0.028489 2.64 5.73 20.74 0.88
5.6896 Summer Ave 61.1 120 121.26 121.33 0.006144 2.1 29.03 46.71 0.47
5.6896 10-yr 1598 120 128.37 128.44 0.000306 2.08 768.79 123.94 0.15
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Table F-8
HEC-RAS Output

Dredging (after 20 years)
River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)
5.6896 100-yr 3323 120 131.76 131.83 0.000342 2.3 1866.79 522.35 0.16

5.3581 7Q10 15.1 119.03 119.86 119.86 0.000128 0.29 51.94 90.4 0.07
5.3581 Summer Ave 61.1 119.03 120.62 120.62 0.00013 0.49 124.84 100.06 0.08
5.3581 10-yr 1598 119.03 128.12 128.15 0.000099 1.39 1417.65 470.88 0.09
5.3581 100-yr 3323 119.03 131.52 131.56 0.000084 1.65 3076.21 499.84 0.09

5.1498 7Q10 15.1 117.79 119.84 119.84 0.000004 0.11 143.73 91.74 0.01
5.1498 Summer Ave 61.1 117.79 120.57 120.57 0.000022 0.29 213.22 99.63 0.03
5.1498 10-yr 1598 117.79 128.04 128.06 0.000064 1.31 1713.87 314.3 0.08
5.1498 100-yr 3323 117.79 131.43 131.47 0.000079 1.79 2830.41 346.54 0.09

4.9951 7Q10 15.1 117.56 119.84 119.84 0.000005 0.11 141.74 91.92 0.02
4.9951 Summer Ave 61.1 117.56 120.55 120.55 0.000026 0.28 214.66 117.31 0.04
4.9951 10-yr 1598 117.56 127.99 128.01 0.000057 1.18 1612.31 272.72 0.07
4.9951 100-yr 3323 117.56 131.37 131.41 0.000071 1.63 2763.4 373.21 0.08

4.8405 7Q10 15.1 117.61 119.84 119.84 0.000004 0.11 141.76 81.89 0.01
4.8405 Summer Ave 61.1 117.61 120.53 120.53 0.000023 0.3 201.23 89.53 0.04
4.8405 10-yr 1598 117.61 127.95 127.96 0.000052 1.06 1706.94 310.36 0.07
4.8405 100-yr 3323 117.61 131.32 131.35 0.000062 1.46 2916.04 418.49 0.08

4.6858 7Q10 15.1 117.24 119.83 119.83 0.000002 0.08 185.11 89.1 0.01
4.6858 Summer Ave 61.1 117.24 120.52 120.52 0.000012 0.25 247.5 93.66 0.03
4.6858 10-yr 1598 117.24 127.91 127.92 0.000048 0.96 1906.7 425.24 0.06
4.6858 100-yr 3323 117.24 131.28 131.3 0.00005 1.26 3346.62 427.97 0.07

4.5627 7Q10 15.1 118.87 119.83 119.83 0.000109 0.29 55.21 92 0.06
4.5627 Summer Ave 61.1 118.87 120.49 120.5 0.000168 0.52 131.87 140.15 0.09
4.5627 10-yr 1598 118.87 127.88 127.89 0.000038 0.8 2966.42 505.06 0.06
4.5627 100-yr 3323 118.87 131.26 131.27 0.000039 1.06 4728.55 539.13 0.06

4.557 7Q10 15.1 117.3 119.83 117.49 119.83 0 0.04 421.76 394.84 0
4.557 Summer Ave 61.1 117.3 120.49 117.63 120.49 0.000002 0.11 548.27 426.98 0.01
4.557 10-yr 1598 117.3 127.87 118.91 127.88 0.000022 0.82 1950.46 569.75 0.05
4.557 100-yr 3323 117.3 131.24 119.73 131.26 0.000037 1.28 2589.71 614.34 0.06

4.5513 7Q10 18.1 118.9 119.76 119.57 119.82 0.005512 2.03 8.9 20.73 0.55
4.5513 Summer Ave 73.3 118.9 120.34 120.08 120.48 0.00503 3.01 24.35 29 0.58
4.5513 10-yr 1980 118.9 126 124.75 127.71 0.006089 10.51 188.4 29 0.73
4.5513 100-yr 3988 118.9 129.1 129.1 131.07 0.005585 12.17 549.55 161 0.69

4.5501 Inl Struct

4.5362 7Q10 18.1 117.7 118.25 118.19 118.33 0.01037 2.14 8.44 30.42 0.72
4.5362 Summer Ave 73.3 117.7 118.58 118.55 118.77 0.014117 3.42 21.46 48.51 0.9
4.5362 10-yr 1980 117.7 123.7 123.86 0.000514 3.22 642.45 143.57 0.26
4.5362 100-yr 3988 117.7 127.09 127.31 0.000349 3.77 1157.19 160.46 0.23

4.5097 7Q10 18.1 116.92 117.67 117.69 0.002368 1.13 15.96 49.27 0.35
4.5097 Summer Ave 73.3 116.92 118.25 118.29 0.001327 1.61 45.6 53.9 0.31
4.5097 10-yr 1980 116.92 123.24 123.72 0.001457 5.53 358.17 64.65 0.41
4.5097 100-yr 3988 116.92 126.38 127.16 0.001337 7.1 591.42 105.17 0.42

4.4888 7Q10 18.1 116.22 117.61 117.62 0.000306 0.68 26.68 38.41 0.14
4.4888 Summer Ave 73.3 116.22 118.13 118.17 0.000911 1.45 50.6 52.9 0.26
4.4888 10-yr 1980 116.22 123.07 123.56 0.001302 5.8 417.81 93.07 0.42
4.4888 100-yr 3988 116.22 126.28 127.02 0.00113 7.23 721.54 96.28 0.42

4.4746 7Q10 18.1 116.92 117.57 117.28 117.58 0.000856 0.75 24.16 64.7 0.22
4.4746 Summer Ave 73.3 116.92 118.07 117.54 118.1 0.000843 1.3 56.52 64.7 0.24
4.4746 10-yr 1980 116.92 123.02 120.27 123.45 0.001276 5.24 384.68 76.5 0.38
4.4746 100-yr 3988 116.92 126.23 122.12 126.91 0.001153 6.68 643.35 101.41 0.39

4.472 Bridge

4.4693 7Q10 18.1 116.92 117.54 117.28 117.55 0.001121 0.81 22.27 64.7 0.24
4.4693 Summer Ave 73.3 116.92 118.05 117.54 118.07 0.000935 1.34 54.77 64.7 0.26
4.4693 10-yr 1980 116.92 122.98 120.27 123.41 0.001309 5.28 381.36 76.06 0.39
4.4693 100-yr 3988 116.92 126.19 122.12 126.88 0.001171 6.71 640.07 101.1 0.39

4.4153 7Q10 18.1 115.72 116.42 116.42 116.59 0.032791 3.32 5.46 21.6 0.99

Table F-8
22



Table F-8
HEC-RAS Output

Dredging (after 20 years)
River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)
4.4153 Summer Ave 73.3 115.72 116.93 116.93 117.23 0.028086 4.44 16.51 37.56 1.01
4.4153 10-yr 1980 115.72 122.7 120.63 122.89 0.001487 4.24 912.06 381.01 0.33
4.4153 100-yr 3988 115.72 126.28 122.16 126.38 0.000501 3.49 2564.5 565.51 0.21

4.1085 7Q10 18.1 112.07 113.73 113.73 0.0004 0.52 35.09 60.44 0.12
4.1085 Summer Ave 73.3 112.07 114.72 114.73 0.000244 0.74 99.5 69.2 0.11
4.1085 10-yr 1980 112.07 122.22 122.26 0.000169 1.9 1939.71 502.73 0.12
4.1085 100-yr 3988 112.07 126.01 126.05 0.00011 1.97 3935.2 539.15 0.1

3.814 7Q10 18.1 111.95 113.18 113.19 0.000314 0.58 31.4 38.11 0.11
3.814 Summer Ave 73.3 111.95 114.27 114.28 0.000339 0.87 83.92 57.73 0.13
3.814 10-yr 1980 111.95 121.89 121.95 0.000242 2.25 1581.31 442.57 0.14
3.814 100-yr 3988 111.95 125.8 125.85 0.000144 2.26 3341.32 454.31 0.11

3.492 7Q10 18.1 111.22 112.98 111.57 112.98 0.000065 0.36 50.22 37.42 0.05
3.492 Summer Ave 73.3 111.22 113.79 111.97 113.8 0.000243 0.88 83.34 43.91 0.11
3.492 10-yr 1980 111.22 121.32 115.92 121.42 0.000394 2.85 982.81 456.54 0.18
3.492 100-yr 3988 111.22 125.38 118 125.51 0.00029 3.24 1859.87 503.85 0.17

3.4722 7Q10 18.1 112.12 112.94 112.57 112.96 0.00108 1.1 16.4 29.21 0.26
3.4722 Summer Ave 73.3 112.12 113.7 112.96 113.74 0.001088 1.76 41.6 36.77 0.29
3.4722 10-yr 1980 112.12 120.82 116.9 121.26 0.000874 5.34 370.5 62.76 0.35
3.4722 100-yr 3988 112.12 124.65 119.27 125.3 0.000772 6.66 833.6 219.95 0.35

3.4701 Bridge

3.468 7Q10 18.1 112.12 112.92 112.57 112.94 0.001199 1.14 15.86 29.01 0.27
3.468 Summer Ave 73.3 112.12 113.65 112.96 113.7 0.001245 1.84 39.85 36.55 0.31
3.468 10-yr 1980 112.12 120.49 116.9 120.98 0.00102 5.6 353.66 61.51 0.37
3.468 100-yr 3988 112.12 123.99 119.27 124.77 0.000983 7.21 700.46 184.14 0.39

3.4188 7Q10 18.1 111.5 112.43 112.46 0.003332 1.28 14.18 30.59 0.33
3.4188 Summer Ave 73.3 111.5 113.29 113.32 0.001668 1.4 52.47 58.84 0.26
3.4188 10-yr 1980 111.5 120.64 120.67 0.000141 1.24 1674.61 404.64 0.1
3.4188 100-yr 3988 111.5 124.32 124.34 0.000079 1.35 3292.24 470.55 0.08

3.2795 7Q10 18.1 110.57 112 111.13 112 0.000247 0.46 39 54.65 0.1
3.2795 Summer Ave 73.3 110.57 112.78 111.55 112.79 0.000392 0.78 93.56 84.66 0.13
3.2795 10-yr 1980 110.57 120.57 114.24 120.59 0.000076 1.09 1811.3 429.97 0.08
3.2795 100-yr 3988 110.57 124.26 115.43 124.29 0.000065 1.38 2881.02 457.99 0.08

3.2303 7Q10 18.1 109.55 111.99 110.14 111.99 0.000009 0.17 104.48 82.7 0.03
3.2303 Summer Ave 73.3 109.55 112.77 110.58 112.77 0.000031 0.43 169 83.5 0.05
3.2303 10-yr 1980 109.55 120.47 113.34 120.56 0.00015 2.44 811.92 83.5 0.14
3.2303 100-yr 3988 109.55 124.05 114.88 124.25 0.000235 3.59 1110.87 83.5 0.17

3.2284 Bridge

3.2265 7Q10 18.1 109.55 111.99 111.99 0.000009 0.17 104.46 82.69 0.03
3.2265 Summer Ave 73.3 109.55 112.76 112.77 0.000031 0.43 168.95 83.5 0.05
3.2265 10-yr 1980 109.55 120.46 120.55 0.00015 2.44 811.66 83.5 0.14
3.2265 100-yr 3988 109.55 124.04 124.24 0.000235 3.59 1110.46 83.5 0.17

3.1848 7Q10 18.1 109.62 111.99 110.29 111.99 0.000042 0.27 67.59 57.09 0.04
3.1848 Summer Ave 73.3 109.62 112.75 110.8 112.75 0.000157 0.62 117.95 75.42 0.09
3.1848 10-yr 1980 109.62 120.46 114.03 120.5 0.000127 1.52 1300.22 320.18 0.1
3.1848 100-yr 3988 109.62 124.07 115.46 124.13 0.000129 2.03 1968.32 336.12 0.11

3.1176 7Q10 18.1 109.5 111.96 110.36 111.97 0.000118 0.46 39.4 32.01 0.07
3.1176 Summer Ave 73.3 109.5 112.64 111.01 112.66 0.000529 1.14 64.05 40.81 0.16
3.1176 10-yr 1980 109.5 120.29 115.15 120.41 0.00045 2.74 722.05 170.47 0.19
3.1176 100-yr 3988 109.5 123.85 116.98 124.04 0.000432 3.58 1112.66 262.32 0.2

3.0987 7Q10 18.1 109.6 111.96 110.2 111.96 0.00002 0.27 65.99 46.84 0.04
3.0987 Summer Ave 73.3 109.6 112.63 110.64 112.64 0.000099 0.73 100.35 55.49 0.1
3.0987 10-yr 1980 109.6 120.15 114.22 120.36 0.000296 3.74 528.74 98.98 0.22
3.0987 100-yr 3988 109.6 123.61 116.21 123.99 0.000361 5.11 1008.6 111.7 0.25

3.0962 Bridge

3.0938 7Q10 18.1 109.6 111.96 110.2 111.96 0.00002 0.27 65.96 46.83 0.04
3.0938 Summer Ave 73.3 109.6 112.63 110.64 112.63 0.0001 0.73 100.2 55.47 0.1
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Table F-8
HEC-RAS Output

Dredging (after 20 years)
River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)
3.0938 10-yr 1980 109.6 120.08 114.22 120.3 0.000304 3.77 524.72 98.78 0.22
3.0938 100-yr 3988 109.6 123.11 116.21 123.52 0.000417 5.35 953 109.23 0.27

3.0294 7Q10 18.1 107.8 111.96 111.96 0.000003 0.12 156.29 69.55 0.01
3.0294 Summer Ave 73.3 107.8 112.61 112.61 0.000028 0.34 232.97 205.13 0.04
3.0294 10-yr 1980 107.8 120.16 120.17 0.000025 0.84 5119.79 839.48 0.05
3.0294 100-yr 3988 107.8 123.28 123.29 0.000029 1.09 7790.8 872.44 0.05

3.0085 7Q10 18.1 111.12 111.92 111.67 111.95 0.0025 1.42 12.73 29.22 0.38
3.0085 Summer Ave 73.3 111.12 112.55 112.07 112.6 0.002146 1.86 39.32 53.38 0.38
3.0085 10-yr 1980 111.12 119.84 115.2 120.13 0.000661 4.37 453.57 56.9 0.27
3.0085 100-yr 3988 111.12 122.55 117.21 123.22 0.001114 6.56 607.88 56.9 0.35

3.0063 Bridge

3.004 7Q10 18.1 111.12 111.67 111.67 111.8 0.020342 2.97 6.09 22.31 1
3.004 Summer Ave 73.3 111.12 112.47 112.53 0.003044 2.08 35.18 52.61 0.45
3.004 10-yr 1980 111.12 119.82 120.12 0.000665 4.38 452.57 56.9 0.27
3.004 100-yr 3988 111.12 122.52 123.19 0.001123 6.58 606.1 56.9 0.36

2.9273 7Q10 18.1 107.94 111.02 111.02 0.000036 0.29 61.85 40.22 0.04
2.9273 Summer Ave 73.3 107.94 112.4 112.41 0.00008 0.56 130.19 58.35 0.07
2.9273 10-yr 1980 107.94 119.8 119.85 0.000209 1.93 1523.71 475.5 0.13
2.9273 100-yr 3988 107.94 122.68 122.74 0.00018 2.26 2924.43 497.71 0.13

2.8061 7Q10 18.1 106.45 111.01 111.01 0.000005 0.13 137.11 69.4 0.02
2.8061 Summer Ave 73.3 106.45 112.38 112.38 0.000017 0.28 260.25 105.66 0.03
2.8061 10-yr 1980 106.45 119.75 119.77 0.000071 1.31 2337.71 548.33 0.08
2.8061 100-yr 3988 106.45 122.62 122.65 0.000082 1.69 3963.02 578 0.09

2.6214 7Q10 18.9 109.16 111 111 0.00002 0.2 94.16 70.69 0.03
2.6214 Summer Ave 76.4 109.16 112.36 112.36 0.000034 0.37 204.27 90.32 0.04
2.6214 10-yr 1975 109.16 119.68 119.7 0.000074 1.44 2756.84 583.79 0.08
2.6214 100-yr 4160 109.16 122.52 122.56 0.000109 2.08 4895.05 1042.47 0.1

2.397 7Q10 18.9 108.9 110.96 109.57 110.96 0.000086 0.35 54.34 52.87 0.06
2.397 Summer Ave 76.4 108.9 112.29 110.07 112.3 0.000097 0.52 148.12 88.31 0.07
2.397 10-yr 1975 108.9 119.58 113.2 119.6 0.000103 1.14 1726.32 1079.6 0.09
2.397 100-yr 4160 108.9 122.39 114.69 122.43 0.000111 1.58 2640.79 1167.94 0.1

2.379 7Q10 18.9 105.87 110.96 106.52 110.96 0.000001 0.08 226.6 69.67 0.01
2.379 Summer Ave 76.4 105.87 112.3 107 112.3 0.000003 0.24 319.89 93.36 0.02
2.379 10-yr 1975 105.87 119.49 110.57 119.58 0.000089 2.4 821.72 117.89 0.12
2.379 100-yr 4160 105.87 122.13 112.51 122.4 0.000202 4.14 1005.39 126.87 0.19

2.378 7Q10 18.9 105.7 110.96 106.55 110.96 0.000001 0.08 228.17 72.79 0.01
2.378 Summer Ave 76.4 105.7 112.3 107.2 112.3 0.000003 0.23 330.14 80.28 0.02
2.378 10-yr 1975 105.7 119.5 110.62 119.58 0.00008 2.24 883.81 104.41 0.12
2.378 100-yr 4160 105.7 122.15 112.49 122.38 0.000179 3.83 1087.27 116.18 0.18

2.3732 Bridge

2.3684 7Q10 18.9 105.7 110.96 106.55 110.96 0.000001 0.08 228.17 72.79 0.01
2.3684 Summer Ave 76.4 105.7 112.29 107.2 112.3 0.000003 0.23 330.13 80.28 0.02
2.3684 10-yr 1975 105.7 119.47 110.62 119.55 0.000081 2.24 881.78 104.33 0.12
2.3684 100-yr 4160 105.7 122.03 112.49 122.26 0.000184 3.86 1078.06 115.61 0.18

2.2917 7Q10 18.9 106.9 110.96 107.75 110.96 0.000008 0.16 116.37 76.47 0.02
2.2917 Summer Ave 76.4 106.9 112.29 108.39 112.29 0.000025 0.38 201.23 94.27 0.04
2.2917 10-yr 1975 106.9 119.42 112.32 119.5 0.000231 2.32 867.14 328.39 0.14
2.2917 100-yr 4160 106.9 121.93 114.32 122.14 0.000424 3.74 1154.86 355.97 0.2

2.0331 7Q10 18.9 108.71 110.94 110.94 0.00001 0.17 114.05 68.97 0.02
2.0331 Summer Ave 76.4 108.71 112.25 112.26 0.000027 0.36 214.38 84.06 0.04
2.0331 10-yr 1975 108.71 119.32 119.34 0.000058 1.27 4010.11 1242.67 0.07
2.0331 100-yr 4160 108.71 121.91 121.93 0.000053 1.42 8289.2 1872.92 0.07

1.66 7Q10 18.9 106.79 110.94 110.94 0.000002 0.1 194.93 66.39 0.01
1.66 Summer Ave 76.4 106.79 112.23 112.23 0.000008 0.27 284.59 71.79 0.02
1.66 10-yr 1975 106.79 119.14 119.18 0.000108 1.89 1841.09 324.96 0.1
1.66 100-yr 4160 106.79 121.66 121.75 0.000191 2.89 2835.24 705.07 0.14
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Table F-8
HEC-RAS Output

Dredging (after 20 years)
River Sta Profile Q Total Min Ch El W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl

(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)
1.215 7Q10 18.9 107.36 110.93 110.93 0.000003 0.11 174.25 71.61 0.01
1.215 Summer Ave 76.4 107.36 112.21 112.21 0.000012 0.28 273.12 83.65 0.03
1.215 10-yr 1975 107.36 118.94 118.96 0.000082 1.34 3117.23 1236.98 0.08
1.215 100-yr 4160 107.36 121.45 121.47 0.000071 1.49 6609.77 1513.2 0.08

0.9479 7Q10 18.9 107.51 110.93 107.84 110.93 0.000001 0.08 245.28 85.18 0.01
0.9479 Summer Ave 76.4 107.51 112.2 108.11 112.2 0.000005 0.21 356.03 93.81 0.02
0.9479 10-yr 1975 107.51 118.78 110.59 118.82 0.000112 1.77 1668.72 356.6 0.1
0.9479 100-yr 4160 107.51 121.22 112.28 121.31 0.000194 2.64 2597.39 404.48 0.13

0.6591 7Q10 18.9 107.08 110.93 110.93 0.000002 0.1 191.91 82.18 0.01
0.6591 Summer Ave 76.4 107.08 112.18 112.18 0.000011 0.25 304.73 99.03 0.03
0.6591 10-yr 1975 107.08 118.66 118.68 0.000077 1.29 2455.38 595.89 0.08
0.6591 100-yr 4160 107.08 121.04 121.08 0.00011 1.83 4135.69 893.42 0.1

0.3409 7Q10 18.9 104.88 110.93 110.93 0 0.06 331.89 90.73 0.01
0.3409 Summer Ave 76.4 104.88 112.18 112.18 0.000003 0.17 451.48 100.73 0.01
0.3409 10-yr 1975 104.88 118.54 118.56 0.000063 1.39 2675.58 793.71 0.08
0.3409 100-yr 4160 104.88 120.87 120.91 0.000093 1.94 4722.68 981.78 0.1

0 7Q10 18.9 107.84 110.92 108.62 110.92 0.000031 0.2 96.91 178.62 0.04
0 Summer Ave 76.4 107.84 112.16 109.23 112.16 0.000031 0.27 284.89 278.86 0.04
0 10-yr 1975 107.84 118.48 112.17 118.48 0.000031 0.53 3729.72 1976.68 0.05
0 100-yr 4160 107.84 120.81 113.17 120.82 0.000031 0.71 5866.93 2149.1 0.05
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Page 
Section or 
Paragraph Comment Commenter Response 

General  Need additional WQ discussion relative to the alternatives.   USACE Additional discussion was added to Section 6.4 to support Table 6-1. 
General  The labeling of river miles in different plots is inconsistent and confusing.  

Figure 4-1 has 0 at the downstream end and on the left side of the plot, and 
water moves from right to left; this is the convention.  Figure D-18 has 0 at the 
upstream end and on the left side of the plot such that water moves from left 
to right.  Figure D-22 has 0 at the downstream end but on the right side of the 
plot, and water moves from left to right.   
 
When following the discussion of the PO4 spike in pages 4-19 and 4-20, it took 
me a while to confirm from the different plots that the spike was occurring in 
the Elizabeth Brook impoundment and that it was a spike and not a drop.  
Sticking with the convention used in figure 4-1 would make it easier to follow. 

USACE The figures in Appendices E and F have been modified to respond to this 
comment.   Please note that of the figures in Appendix D, many are figures from 
the ENSR report.   It is not possible to make changes to these figures, since they 
were only available in PDF format.  Since the figures in Appendix D are included 
for comparison purposes as part of a discussion of ENSR and CDM model results, 
all of the figures use the same convention as the ENSR figures for consistency. 

General  In various places in text and figures you use “PO4” when I assume you mean 
“P.” For example, the ordinate in figure D-22 is labeled “PO4 (mg/l)” but I 
assume it is actually “P (mg/l).”  Since phosphate has a molecular weight 3 
times that of phosphorus, it’s important to be clear.  You could report it as 
“PO4 as P (mg/l),” but since all phosphorus in natural systems is found in the 
form of phosphate, why bother.  Also, in the text you sometimes use 
“phosphate” when I think you mean “phosphorus. 

USACE The convention for analytical results in the US is to report the concentration of the 
element and use the label of the molecule.  For this report we will use PO4 as P 
(mg/l) to avoid any confusion. 

General  Table 6-1, appendix F, and elsewhere – Yellow doesn’t stand out very well USACE Table modified in final report. 
ES ES The TMDL requires a 90-percent reduction in sediment phosphorus loadings, 

but if I understand this report correctly, it is not predicting that any of these 
plans will achieve that 90-percent reduction; rather, it rates the different 
options and recommends the most effective.  If that is correct, it should be 
explained in the Executive Summary.   
 
I also infer that with options such as the removal of the 6 dams in combination 
with planned WWTF improvements, water quality and environmental 
restoration goals may be achieved (at least for the Assabet River if not the 
Concord) even if the 90-percent reduction in phosphorus release from 
sediments is not achieved; however, I don’t know if you want to include that 
in the Executive Summary. 

USACE Added the following statement to the Executive Summary: 
 
“Of the alternatives evaluated in this study, no alternative or combination of 
alternatives is projected to result in a 90 percent reduction in phosphorus flux.   It 
should be noted, however, that several of the alternatives would contribute to 
water quality and environmental restoration goals for the Assabet River.” 
 

Appendix  F Table 6-1 Yellow doesn’t stand out very well. USACE Table modified in final report. 
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Section 2.4 1st 

paragraph, 
last 
sentence 

This says that only qualitative determinations will be made on changes to 
water quality, but section 5 gives quantitative estimates of reductions in 
sediment phosphorus flux for the different alternatives.  Suggest clarifying this 
section by saying something to the effect that it gives quantitative estimates of 
changes in sediment flux but otherwise gives only qualitative estimates of 
changes in water quality. 

USACE Noted.   Clarifying text has been added to this section in the final report. 

4-4 and 4-5  “Considering that digit of other GR stations or elevations of the HEC-2 model 
is three, these elevations or stations were adjusted.”  I don’t know what you’re 
trying to say, and looking at these tables provides no clarification.  In some 
places numbers were changed by dividing by 10, in others by adding 1000, and 
in still others by subtracting 1000. Please clarify. 

USACE The text to which this comment refers includes the footnotes for Table 4-3 through 
4-5.   The point of these footnotes is to provide documentation of where the HEC-
RAS model was changed because the scanned HEC-2 cross sections were illegible.    

4-7 4.1.5, 1st 
paragraph 

Revise last sentence to make sense. 
 

USACE Sentence modified as follows: 
 
“Often, the water surface elevations for these cross sections exhibited significant 
increases or decreases in water surface elevation between the two models.” 

4-7 4.1.5  Suggest adding, “In any case, the differences in water surface elevations 
between the two models were not enough to affect the results of this study,” or 
something to that effect. 

USACE Sentence added as follows: 
 
“The differences in water surface elevations between the two models did not affect 
the results of this study.” 

4-8 4.1.6, 1st 
paragraph 

The 7Q10 is defined as the minimum streamflow … 
 

USACE Added the word “minimum” to the description of 7Q10 streamflow. 

4-8 4.1.6 I don’t know that it matters in this particular case, but normally one would not 
use peak-flow ratios to apportion 7Q10 flows.  Peak flows are strongly affected 
by times of concentration, but 7Q10 flows are base flows and more typically 
would be apportioned based on drainage-area ratios.  Similarly, average 
summer flows would not normally be apportioned based on peak-flow ratios. 
 

USACE This was done for simplicity for the HEC-RAS model.  The HSPF model generates 
the flow based on drainage area for use in that model. 

4-17 Top bullet The second sentence is confusing.  It is not clear how the values being 
“distinctly different” indicates the models will behave in similar manners.  
Perhaps if you delete “but distinctly different” it would be logically clearer.  
Alternatively, change to “loadings at the WWTPs, although distinctly different, 
are close to reported values indicating …” 
 

USACE Modified sentence as follows: 
 
“However, water quality data is very similar, and flows and mass loadings at the 
WWTPs are close to reported values (though not exactly the same values) 
indicating the CDM model baseline will behave in similar manner to the ENSR 
final report model.” 

4-13 4.2.3.2 SAM is not an acronym for “Stable Channels in Alluvial Materials” but was 
named for Sam Powell, a Corps hydraulic engineer.   
 

USACE Noted.   Removed reference to Stable Channels in Alluvial Materials. 

4-19 and 4-
20 

 The referenced phosphorus levels in figure D-22 are quite high for 
orthophosphorus.  Are you sure they aren’t total phosphorus? 
 

USACE It is orthophosphorus. 

4-19 and 4-
20 

 “PO4” is phosphate, and not necessarily orthophosphate.  Suggest changing 
“Orthophosphorus (PO4)” to “Orthophosphate (as P)” and other references to 
“PO4” as “phosphorus” or “orthophosphorus.”  However, if the previous 
comment is correct, then replace all references to “orthophosphorus” and 

USACE Yes, we can make this change to Orthophosphate (as P). 
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“PO4” with “phosphorus” or “total phosphorus. 
4-19 2nd 

paragraph, 
6th line 

“There is a drop in nitrate concentration at the same location as the PO4 spike 
in 1999.”  Give the number of the plot to which you are referring. 

USACE Sentence modified as follows: 
 
“There is a drop in nitrate concentration at the same location as the PO4 spike in 
1999, as shown in Figure D-26).” 

4-24 Table 4-8 Look at the last 4 entries under “Description.”  Shouldn’t there be a 
partitioning coefficient for dissolved P in aerobic sediment, and another for 
particulate P in anaerobic sediment? 
 

USACE Correct.  The last entry in table 4-8 has been updated to read “particulate P in 
anaerobic sediment.   

 4.4.3 What is the difference between PO4,1 and PO4,2?  Is the first from the USGS and 
the second from ENSR.  Also, is PO4 the same as PO4?  Either could be used (or 
both could be replaced with “P”), but it should be consistent. 
 

USACE The “1” refers to the aerobic layer and the “2” to the anaerobic layer of the 
sediment. 

 4.4.5, 2nd 
paragraph, 
2nd sentence 

Why is there reduced settling in winter?  Suggest changing to “since reduced 
algal growth and subsequent settling occurs in winter, and higher overlying 
…” 
 

USACE Modified sentence per suggested change. 

5-2 5.2.1, last 
sentence 

“Other scenarios will be compared to base conditions to determine if the 
TMDL goals are met with the proposed changes.”  Is this statement consistent 
with section 2.4, 1st paragraph, last sentence that says that only qualitative 
determinations will be made on whether alternatives will be harmful or 
beneficial?  

USACE Sentence modified to read as follows: 
 
Other scenarios will be compared to base conditions to determine if the TMDL 
goals for phosphorus flux reduction are met with proposed changes. 

5-9 2nd 
paragraph, 
2nd sentence 

“Appendix D, Figure D-5” Isn’t this supposed to be appendix E, Figure E-5, 
and if it is, why is it out of order in appendix E? 
 

USACE The text has been changed to reference Appendix E, Figure E-5. 

5-10  The first bullet says, “Reduced phosphorus flux lasts only a few years.”  The 
paragraph after the next bullet, in the last sentence says, “The sediment 
phosphorus flux … will reduce to 60 percent (same as planned improvements) 
…” A 60-percent reduction sounds significant, but I take it you mean that will 
come only from the planned improvements.   
 
Suggest changing to, “but will reduce … after a short period of time.” To, “but 
this benefit will be lost after the dredged areas fill back in a short period of 
time.  The estimated 60 percent reduction in phosphorus flux after that will 
come solely from planned improvements at the WWTFs.” 

USACE Modified per suggested change 

 Tables 5-2, 
5-4, and 5-5 

I realize the differences are small, but it is puzzling that removing Powdermill 
Dam causes smaller drops in WSL at Ben Smith Dam for the 7Q10 and 
Summer Average flows (table 5-2) than keeping it (table 5-4).  But if you only 
remove Ben Smith (table 5-5) you get the same drop in WSL as if you remove 
all 6 dams (table 5-2).  Similarly, keeping Powdermill Dam (table 5-4) causes 
higher WSL for the 10 and 100-year at Gleasondale without affecting the WSL 
at the intervening Ben Smith Dam. 

USACE The differences in WSL for Ben Smith dam for the three scenarios are negligible 
and within allowable modeling error.   There is no significance to these differences 
in WSL for the three modeling scenarios. 

 Table 6-1 The last row in this table shows that dredging reduces the downstream load to 
the Concord River. Where is this discussed in the report? 

USACE On a long term basis, dredging would not reduce the downstream load to the 
Concord River.   Table 6-1 has been updated to show the long term impacts of 
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dredging on water quality (no improvement). 
 Table 6-2 What do “D/S” and “U/S” stand for?  Is it “downstream” and “upstream”?  If 

so, downstream and upstream of what?  Also, why is it sometimes lowercase? 
USACE D/S and U/S are from the ENSR report.  U/S refers to the river upstream of 

Gleasondale dam, including the dam.  D/S refers to the river downstream of 
Gleasondale dam.     

 6-5, last 
sentence 

Is it worth adding “by themselves”?  Surely in conjunction with other 
measures, a reduction in summer P discharge limits could significantly reduce 
phosphorus flux further.   

USACE Correct, by itself, reducing summer P discharge limits will not have a significant 
reduction in the summer P flux rates.  This sentence will be re-worded.  For the 
planned improvements conditions, the winter P from the WWTP is the largest 
source of P for the summer P flux.  Further reduction of summer P discharge limits 
below 0.1 mg/L would not have a large effect on phosphorus flux. 

 Figure D-23 
The “2000 old min” is a plot of maximum DO USACE Figure title has been changed. 

 Figures D-
25 and D-26 

The ordinates should be labeled “Nitrate-N (mg/l)” unless they actually are 
mg/l of nitrate 

USACE Correct.   The ordinate labels have been updated to reflect this changed. 

Minor 
Editorial 
Comments 

 Minor editorial comments (#1 through #21) are not repeated in this document.   USACE These changes/comments have been incorporated into final report 

     
General  As mentioned at the meeting, Phase II Stormwater and golf course 

management should be considered.  Although non-point sources are identified 
in Sections 2 and 6, it would be helpful to include them in the Recommended 
Alternatives (p. 6-7) and the Executive Summary to highlight the importance of 
implementing local stormwater controls. 

DEP Added the following bullet to both the ES and Section 6.6 Recommended 
Alternatives (pg 6-7): 
 
“Nonpoint source reductions, including Phase II stormwater management and 
enhanced golf course management, should be considered.” 

General  Despite numerous and specific caveats, whenever a report is released that 
contains specific numbers those numbers are immediately seized upon by 
many readers as gospel to the nth degree (particularly those that read only the 
executive summary!).  There may not be a fool proof way to avoid this inherent 
problem but as discussed we should be careful to point out the limitations of 
the data sets and assumptions made that resulted in the predicted range of 
possible winter nutrient flux.  Additionally, this is the reason no prediction is 
included or deemed appropriate for POTW effluent concentrations of <1.0 
mg/l TP.  The suggestion to emphasis the adaptive management approach as 
the best way to assess the accuracy of the model predictions and make 
appropriate adjustments along the way is a good one. 

DEP Added the following bullet (from Section 6.6) to the ES. 

“An adaptive strategy is recommended, since the response of the river to above 
recommendations is anticipated to occur within a few years.  The planned WWTF 
improvements should proceed, and impacts should be measured concurrently 
with the process of planning and design for dam removal.  It may also be 
beneficial to test the impacts of lower winter effluent phosphorus limits in the near 
term, since this study suggests this winter limits significantly impact sediment 
phosphorus flux rates in the following growing seasons.” 

1-2 Section 1.4 It is stated that there are seven dams on the mainstem river.  Six are identified.  
For clarification purposes the Tyler Flood Control Dam and its role should be 
briefly mentioned. 

DEP Added the following sentence: 
 
“The Tyler dam is a flood control dam and is also located on the mainstem of the 
Assabet River, but is not being evaluated for removal.” 

3-4 Figure 3-1 This figure contains two S5 sampling sites.  The text on page 3-3 indicates that 
there should be a S6 sampling site which is not shown. 

DEP 
Corrected figure to show S-6. 

3-7 2nd 
paragraph 

A description of where the sediment stations were located in the 
impoundments would be helpful.  Although this information is presented in 
Appendix A, it would be nice to briefly repeat it here. 

DEP 
Text has been added to summarize the sampling locations and to reference this 
information in Appendix A 
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3-8 Last 
paragraph 

Is it possible to get info on the time of flux rates for the ENSR data?  DEP 
The flux rates are measured over 24 hours. 

3-11 Table 3-6 No lake names are indicated for several of the last entries in this table.  DEP 
Information added to Table 3-6. 

4-7 4-1.5, 1st 
paragraph 

The last sentence needs to be reworded to make it a complete sentence 
(eliminate the "which"). 

DEP Sentence modified as follows: 

“Often, the water surface elevations for these cross sections exhibited significant 
increases or decreases in water surface elevation between the two models.” 

4-10 4.2.2 3rd 
paragraph 

It is stated that low flows are slightly higher than for the full record set but the 
difference was not found to be significant.  What is considered slightly higher 
and what is considered significant? 

DEP 
Statistical trend tests were performed to compare the flows from the entire period 
of record to the modeling sub-set of records from 1986 – 2006.  The study period 
was found to have roughly the same moments as the full record.  The high flows 
were very similar.  The low flows were slightly lower for the study period than the 
full record (i.e., daily streamflow exceeded 90% of the time was 27 cfs for the full 
record versus 36 cfs for the 1986 – 2006 study period).  This difference could be 
attributed to the protracted drought that occurred in the 1960s.  However, the 
difference is not statistically significant (based on two-tailed test at a 90% 
significance) and therefore the 1986 – 2006 discharge record was considered 
representative of the entire flow regime of the basin. 

4-19 1st 
paragraph 

The last sentence should indicate that the reason for the phosphorus spike in 
1999 was evaluated and that detailed specifics are given below. 

DEP Sentence modified as follows: 
 
“The reason behind the phosphorus spike in 1999 was evaluated and details of this 
evaluation are discussed below.” 

5-9 2nd 
paragraph, 
2nd sentence 

Appendix D should be Appendix E and Figure D-5 should be Figure E-5. DEP 
Corrected in final document. 

  p. 5-10.  Last paragraph, first sentence.  Figure E-4 should be Figure E-3.  DEP 
Corrected in final document. 

 Appendix 
B, Table, 
Line 16 

Reference to Allen Street Dam should be "Northborough" - not Acton.  DEP 
Corrected in final document. 

     

6-6  
 
OAR had a concern relative to the statement that a "summer limit below 0.1 
would not contribute significantly to further reduction in sediment P-Flux." on 
bottom of page 6-6 of report.  I reviewed the CDM Report and could not find 
any collaborating evidence to the statement on page 6-6.  Was there any? If so, 
where in the Report is it? If not, what is required to substantiate that 
statement?  I believe that this is an important conclusion to the Consortium's 
benefit.  They do not want to be required to provide further upgrades to their 
treatment plants. 

G. Gustafson See earlier response. Reducing summer P discharge limits by itself, will not have a 
significant reduction in the summer P flux rates.   For the planned improvements 
conditions, the winter P from the WWTP is the largest source of P for the summer 
P flux.   Further reduction of summer P discharge limits below 0.1 mg/L would 
not have a large effect on phosphorus flux 
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ES-1 1st 
paragraph 

EPA reviewed and approved the TMDL, it did not develop it. Correct this also 
on p. 1-1, para 2, and p. 3-1, para 2 

OAR Modified in final document. 

ES-1 1st 
paragraph 

“…from the four municipal WWTFs…” Also 2 minor WWTFs (MCI Concord 
and Powdermill Plaza, Acton) also discharge to the river. Make correction in 
text p. 1-1. 

OAR Modified in final document. 

ES-1 4th 
paragraph 

delete “consideration of” OAR Noted. 

ES-1 bullet 1 provide mass loading value (lbs P) OAR This information has been added to Table 6-2.  
1-1 1st 

paragraph 
Water quality standards violations for D.O. (see TMDL) OAR Modified in final document. 

1-1 3rd 
paragraph 

Seasonal limits are April through October (not September). Was the period 
April - September with WWTPs at 0.1 mg/L used in the model runs, or the 
period April - October? 

OAR Corrected in final document.   The period April through October was used in 
model runs. 

1-1 3rd 
paragraph 

Sentence 2 should clarify that, according to the current permits, the 0.75 mg/L 
TP limit only applies until the upgrades are completed (in 2010/2011).  

OAR Added the following statement: 
“The current limits apply until plant upgrades are completed in 2010 or 2011.” 

1-1 3rd 
paragraph 

1.0 mg/L winter limits are already in effect this winter (1 year after effective 
date of permit);1 0.1 mg/L summer limits go into effect in 2010 (Hudson, 
Maynard) and 2011 (Westborough, Marlborough).  Will this affect the 
modeling in any way? 

OAR No. 

1-1 1.2 Water Quality: since WQ standards include dissolved oxygen and biomass, not 
just phosphorus concentrations, the relationship between these three criteria 
needs to be discussed. 

OAR This study followed the TMDL.  The TMDL set goals for P reduction to achieve 
WQ standards for DO and biomass.   This study examined methods to achieve the 
P reduction. 

1-2 2nd 
paragraph 

Not 31 miles? Add: Stow and Concord OAR Corrected in final document. 

1-2 3rd 
paragraph 

USGS data (1941-06) lowest monthly mean is 61 cfs in August OAR Changed July to August. 

1-2 4th 
paragraph 

Gleasondale Dam is in Stow OAR Corrected in final document. 

1-2 6th 
paragraph 

Organization for the Assabet River OAR Corrected in final document. 

2-1 2.1 Stormwater is a non-point source, so one or the other should be mentioned 
here. 

OAR Sentence modified as follows: 
 
“Sources of pollution include non-point sources such as stormwater runoff, and 
point sources such as wastewater treatment plants.” 

2-3 2.3.1 Add description to section title (e.g., Hydraulics and water level), and for all 
subsequent section titles 

OAR Added description to 2.3.1, 2.3.2 and 2.3.3 Section Titles. 

2-3 2nd 
paragraph, 
4th sentence 

Meaning unclear OAR This sentence is an explanation of the hydraulics of the HSPF model.   

2-4 2nd 
paragraph 

How were “positive or negative changes in water quality” assessed? How was 
the significance of these changes determined? 

OAR Positive changes were increases in DO and decreases in phosphorus and biomass.  
Negative were the opposite.  The significance was a subjective measure. 
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2-6 Table 2-3 “Additional analysis” (P flux) used HSPF too? Explain what models were used 
to create the “Sediment Flux Model” (shown in Fig. 2-1. Name it consistently--
sometimes it is called “sediment flux model” (Table 2-2) and sometimes 
“phosphorus flux model” (sec. 2.3.4), or “sediment mass balance model” Fig 2-
1. Confusing. 

OAR Modified references to consistently refer to the “phosphorus flux model.” 

3-1 Last 
paragraph 

What is the “representative impoundment”? Hudson? OAR Yes  

3-3,-5  Sample S4 is unlikely to be a riverine area, it is within the Ben Smith 
impoundment.  Will this change the analysis shown in Fig 3-2? 

OAR This sample was taken downstream of the Gleasondale dam in a free-flowing 
riverine section. 

3-4  There appear to be two S-5 samples OAR Figure Fig 3-1 has been corrected in final document – the most downstream 
sample should be S-6 

3-7 1st 
paragraph 

2nd sentence is inaccurate. ENSR subcontractors measured phosphorus flux in 
2000.  

OAR Removed 2nd sentence. 

 2nd 
paragraph 

Where were sample cores taken from? Show on a map. Same for Table 3-4. OAR See map in Appendix A – Data Collection Report. 

3-7 4th 
paragraph 

Was water collected from the A-1 Impoundment or from “immediately above 
the Aluminum City Dam” as stated in Appendix A, p. 3 (Technical 
Memorandum 2/16/2007, Normandeau Assoc. Inc.)?  

OAR Water was collected from immediately above the Aluminum City dam.   This 
sentence is corrected in the final report.  

3-7  Last 
paragraph 

Define what “negative flux” means OAR Added the following sentence.   
 
“A negative value of P flux indicates phosphorus was moving from water column 
into the sediment.” 

3-8  State whether temperature has an influence on P-flux results, since tested at 
room (July) temperature (23 C) but claimed to represent winter field conditions. 
ENSR used 10 C. Is P-flux temperature-dependent? Table 3-5 implies that it is 
(See also William James review, p.2). 

OAR Temperature does have a significant influence on the P flux rates.  Both the HSPF 
and P Flux model have temperature correction factors to account for temperature. 

3-8 Last 
paragraph 

Call ENSR to get the missing information (work done by Prof. Brian Howes, 
School for Marine Science and Technology, UMass Dartmouth. Email: 
bhowes@umassd.edu). 

OAR The P Flux rates performed by SMAST for the previous study are 24 hour flux 
rates. 

3-9  Sample ID S4: Confirm that this sample is taken in a “riverine” section which 
has no influence by impoundment. 

OAR The sample was collected in a riverine section downstream of the Gleasondale 
dam. 

3-9 Table 3-4 Show Sample IDs on a map of sampling locations OAR See Appendix A – Data Collection Report 
3-10  Give pages numbers in reference to 2001 final report.  OAR ES-6 
  Need to state somewhere what the WWTP P discharge limits were at the time 

of the ENSR study. Also include, where available, the water column P 
concentrations.  

OAR WWTP P discharge limits are listed in Section 1, Page 1-1. There is no available 
data on water column P concentrations.   

  The flux rates measured under the current study were much higher than those 
measured by Howes in 2000. Why? 

OAR Yes, the P flux rates measured as part of this study were higher than the previous 
measurements.   Also, the flux rates were negative (from water column to 
sediment). As discussed in numerous previous meetings, the P flux measurements 
were performed in November after the WWTPs had gone to their winter P 
discharge limits.  This condition is representative of high P in the water column 
compared to the sediment.  This was not representative of summer conditions. 
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4-1 4.1 “as discussed in Section 4”? This is Section 4 OAR Corrected reference to Section 4.1.3 

4-3 1st 
paragraph 

Wachusett OAR Spelling corrected in final document. 

4-7 1st 
paragraph 

Not clear what last sentence means OAR Sentence modified as follows 
 
“Often, the water surface elevations for these cross sections exhibited significant 
increases or decreases in water surface elevation between the two models.” 

4-6 4.1.4 Explain purpose of bridge and structure verification OAR Discussed previously in Section 3.2.1 
 

4-7  2nd 
paragraph  

Not clear what 1st sentence means OAR This sentence is noting a nuance between the old HEC-2 model and HEC-RAS 
model, with respect to the why bridges and other structures are coded in the 
models.  

4-8 4.1.6 7Q10 definition to include:  lowest streamflow  OAR Added “minimum” before streamflow. 
4-9 Table 4-7 Why the shift of numbers in the columns? OAR Corrected in final document. 
4-10 3rd 

paragraph 
‘daily flow measurements were calculated” (not data) OAR Modified in final document. 

4-13 4.2.4 How do you confirm the sediment transport model by looking just at flows?  
 
2nd paragraph, check dates (years). 

OAR The sediment transport model was confirmed by evaluating the rating curve 
(stage vs. discharge) for the USGS flow station.  Specifically, how the rating curve 
is evaluated to see how it has changed with sediment movement. 
 
Date corrected in 2nd paragraph 

4-16 2nd 
paragraph  

Does this mean model input data or ambient water-quality data. OAR Both 

4-16 Last 
paragraph 

What do you conclude from this? How are we to interpret this statement? OAR See first bullet on page 4-17 for conclusion/interpretation. 

4-17 1st 
paragraph 

“very similar” but “distinctly different”—can you elaborate? Hard to interpret. OAR Modified sentence as follows: 
 
“Water quality data is very similar, and flows and mass loadings at the WWTPs 
are close to reported values (though not exactly the same values) indicating the 
CDM model baseline will behave in similar manner to the ENSR final report 
model.” 

4-18  Sec. 4.1.2.2--numbering problem OAR Corrected in final document. 
4-23 2nd 

paragraph 
What's the direction convention here? OAR Flux out of the sediment is positive. 

4-25 4.4.4 How did you “simulate future conditions”? What P concentrations, etc. were OAR The future conditions and the associated P concentrations were from the HSPF 
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used? Please provide numbers. model run for those conditions. 
 4-25 4.4.5, 1st 

paragraph  
"settling rates in the flux model" ??  This is a bit confusing since you are 
comparing three things and have never been entirely clear on the direction 
convention for fluxes. 

OAR Settling is the settling of organic phosphorus, primarily as biomass.  Settling is 
from the water column to the sediment. 

5-1 Table 5-1  This table needs much more documentation with it to be understood. Since the 
scenarios are not sequential you need a note explaining why some were not 
shown, or else re-name them. It is confusing to have scenario N under PI. 
Scenario N results should be presented in a new Section 5.2.7 since these lead 
to some of the most significant (and potentially controversial) findings of the 
study. This table needs notes stating what each Scenario is. For the Base 
Condition and Planned improvements specify the P in-stream concentrations 
or WWTP discharge concentrations; add that A-H include Planned 
Improvements. Provide source for “Base Conditions”. 

OAR Description of the model scenarios is currently provided in Table 5-1.   Additional 
description of the treatment plant limits for the planned improvements will be 
added to the table, and a note will be added indicating that all scenarios (A, B, E, 
and H) include the planned improvements. 

5-2 5.2.1 Add the actual numbers used for P limits/concentration for Base Conditions. 
Give source for base conditions.  

OAR Base conditions (2000) are the actual values used in the HSPF model by ENSR for 
the simulation performed for the year 2000.   

5-4 1st 
paragraph 

Define “winter limits”: (Nov. 1-March 31). Tables should include winter P 
limit. 

OAR Added “(Nov 1 – March 31)” 

5-4 5th 
paragraph 

Provide the discharge phosphorus concentration used for the winter Base 
Condition. The reader needs to know what the change was in winter 
phosphorus concentrations between the two scenarios (base condition vs. 
planned improvement), since the impact was deemed “very significant.” The 
difference in mass loading of phosphorus should also be provided. 

OAR The winter P discharge limit was reduced by 50% for the planned improvement 
from the base condition. 

5-4 Last 
paragraph 

This is important but buried here. You want to call this out more prominently. OAR Noted. 

5-5 3rd 
paragraph 

What does “under existing dams” mean? Downstream?  OAR This statement refers to the sediment under the existing dam, as in the sediment 
that was in place before the dam was constructed.  

5-5 5th 
paragraph 

The bed profiles don't "represent a long term flow", maybe the result of a long-
term flow. 

OAR Sentence modified as follows: 
 
“It is important to note that the simulated bed profiles are representative of long 
term flow conditions for the most recent 20 years (1986-2006) of flow data” 

5-6 Water 
Quality 
section 

Clarify that the 80% includes Planned Improvements. This means 80% of what? 
This should be explained here or earlier in the report. It is surprising that there 
is only a 20% P flux reduction attributable to the dam removal since virtually 
all contact with sediment would be eliminated (the channel is dredged, the 
water is flowing fast). Please explain “Also aquatic biomass would be nearly 
eliminated, and DO would be vastly improved”—the degree of improvement 
should be shown. 

OAR The 80% P flux reduction does include the planned improvements, which 
contribute a 60% reduction in P flux compared to the base conditions. 
 
The improvements are substantial.  But the winter P discharge limit still provides 
a summer P flux which in turn, can grow biomass even with the planned 
improvements and dam removal. 

5-7 Table 5-3, 
Fig 5-1 

Fig 5-1 shows that P concentrations in the sediment at Ben Smith 
impoundment justify only 1 foot of dredging. This should be noted, and 
included in Table 5-3, significantly reducing the volume of “Sediment Volume 
Removed.” Since the Ben Smith is such a large piece of the system, this should 
be modeled and presented accurately. If each impoundment was modeled 
separately, this should be shown. 

OAR USGS data on P concentrations was used to determine the volume of dredging for 
each impoundment.     
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5-9 2nd 
paragraph 

Are there data that support the statement that the “river is stable and the 
sediment transport is balanced”? Please provide these data to support the 
statement. This implies that there is currently no filling-in behind dams. Is this 
so? 

OAR The sediment transport model was simulated for a 20 year time period for this 
study.  The bed change was small for the existing system over the 20 year time 
period. 

5-10  What would be the impact of lower winter limits on dredging effectiveness—
might this make a significant difference? Was the scenario of low winter limits 
and dredging, with one foot of sediment removed from Ben Smith 
impoundment, ever run? 

OAR No, this scenario was not run. 

5-10 5.2.5 “…represents restoring the lower portion of the river back to a free-flowing, 
riverine system…” This is not an accurate statement.  Powdermill Dam would 
still be in place and, although Damonmill Dam is breached, the river is not 
“free running”. 

OAR Modified sentence as follows: 
 
“This scenario represents restoring the majority of the lower portion of the river 
back fully to a free-flowing, riverine system.” 

5-10 Last 
paragraph 

Clarify what “some amount of dredging” means (qualitative description).  OAR As currently stated in the text, the amount of dredging is “to be calculated as part 
of a future task of this study.”  This “will need to occur to minimize downstream 
sediment movement.”    

5-11 Last 
paragraph 

What about water quality in Powdermill Dam impoundment? This needs to be 
explained. 

OAR As currently stated on page 5-12, 3rd paragraph,   
 
“The water quality significantly improved with the removal of the three dams.  
The sediment phosphorus flux is anticipated to be reduced by 80 percent starting 
at the Hudson impoundment and continuing to the Concord River with the 
removal of the three dams.”     
 
This includes the river from the current Hudson impoundment downstream to the 
Concord River. 

5-13 1st 
paragraph 

“…continuing to the Concord River…” 70% reduction in Powdermill 
impoundment too? Explain. 

OAR Sentence modified as follows: 
 
“Due to removal of the Ben Smith dam, the sediment phosphorus flux is 
anticipated to be reduced by 70 percent, beginning at the Ben Smith dam 
impoundment and continuing to the Concord River, including the Powdermill 
impoundment.” 

6-1 Last 
paragraph 

Support statement that “minimizing phosphorus load from non-point” sources 
reduction is “key”.  

OAR Minimizing Phosphorus load from nonpoint and point sources …. are the key 
factors is the actual sentence. This means focus on the phosphorus sources to the 
river.  

6-3 1st sentence Water quality impact of removing Powder mill dam is not similar to removing 
Aluminum City and Allen St dams. It is similar to removing Hudson and 
Gleasondale dams—i.e., “good improvement”. Refer reader to Table 6-1. 

OAR Added the following sentence to this paragraph: 
 
“Removal of the Powdermill dam would have a more significant improvement to 
water quality compared to removal of the Aluminum City and Allen Street dams.” 

6-3 Last 
paragraph 

As above, an explanation of exactly how the Ben Smith 
impoundment/removal affects Powdermill is needed.  

OAR The growth of biomass in Ben Smith impoundment significantly impacts 
Powdermill, as stated in the current text (last paragraph on page 6-3. 

“Due the large size of the Ben Smith impoundment, and the long residence time, 
the Ben Smith impoundment is a significant contributor of biomass growth 
affecting both the Ben Smith and Powdermill impoundments.  Due to the large 
size of the impoundment, if Ben Smith dam were to stay in place, significant 
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biomass growth would continue to occur, resulting in existing levels of sediment 
phosphorus flux in both the entire length of the Ben Smith impoundment, and 
continuing downstream to the Powdermill impoundment, and beyond.” 

 
6-5 Table 6-2 This table needs a lot of explanation. What do D/S and U/S mean; what is the 

source? Add “includes PI” to all dam removal and dredging scenarios. “P Flux 
change” needs explanation—is it averaged over all of the river? What is % 
reduction in river segments upstream of dam removal vs. downstream?  Please 
add mass loading implications for the % P flux changes, since the outcome will 
be very different depending on impoundment size. Please add all sources to 
table. 

OAR Footnotes were added to respond to this comment.  D/S are from the ENSR 
report.   U/S refers to the river upstream of the Gleasondale dam, including the 
dam.  D/S refers to the river downstream of the Gleasondale dam. PI is planned 
improvements, a footnote was added to indicate that the alternative scenarios also 
include the planned improvements. 

6-6 4th 
paragraph 

At what point do lower winter limits contribute “significantly”? 0.5? 0.1? Has 
this been modeled? 

OAR This study only examined the sensitivity of further reducing the winter limit and 
not the effect of explicit limits.     

6-6 Last 
paragraph 

This statement is not supported by any analysis in the report. Rephrase, 
support it, or eliminate it. Has this been modeled?  

OAR Further text has been added to support this statement, as follows: 
 
“This is because the winter instream phosphorus concentration has such a strong 
effect on the P flux the following summer.   Therefore, if the summer P discharge 
limits were decreased below 0.1 mg/L without any further reduction in winter 
limits, the P flux in the summer would still be “controlled” by the winter instream 
phosphorus concentration.” 

6-7 1st bullet  This is a finding, not a recommended alternative OAR Noted. 
7-1  References Chapra, DiToro references are missing; also USGS sediment studies (2005, see 

p. 3-1) 
OAR Additional references will be added to this section.  USGS reference is already 

included. 
Appendix A   ESI letter dated Jan. 23, 2007. Explain significance of comment regarding water 

sample orthophosphate phosphorus 
OAR The comment refers to the concentration in the river water sample which was used 

in conducting the P flux measurements.   The river water sample was taken from 
flowing water upstream of the Aluminum City dam, which is downstream of the 
Westborough treatment plant.  Therefore instream phosphorus concentrations 
were slightly higher than anticipated. 

Appendix A   ESI p.4 Table 1: “Iceboat River Sediment P Flux Study”? Where is Iceboat River? OAR That is a typo in the lab report.   The table should read “Assabet River.” 



Assabet River Sediment and Dam Removal Study 
Modeling Report  
SCT Comments and CDM Responses 
May 2008 

Page G-12 

 
  It is not known if the overlying water used for the incubation studies was 

filtered prior to flux determination or if fresh overlying water was used for 
each temperature experiment. 

William James, 
ERDC Eau Galle 

Laboratory, USACE 
 

As stated in Section 2.2 on page 2 of the Envirosystems, Inc lab report (Appendix 
A), the river water samples (overlying water used for the incubation studies) was 
filtered to remove algae through a pre-cleaned 20 um cartridge filter.  

  However, the estimated sediment P flux contribution to the P budget of the 
system was not provided in the report. 

William James, 
ERDC Eau Galle 

Laboratory, USACE 
 

The estimated sediment P flux contribution to the P budget is not known.    

  However, I did not find a quantitative assessment of modeled water quality 
responses to the various management scenarios. It would have been nice to see 
some figures, charts, and tables quantifying changes in predicted P 
concentrations, algae, dissolved oxygen, internal P loading, etc. Some of the 
model findings regarding changes in P flux from the sediment appear to be 
very important and have a bearing on, for instance, P limits to wastewater 
treatment plant discharges in the winter and effects of reducing P 
concentrations in the water column on sediment P flux, dam removal, etc. 
Thus, a quantitative evaluation of predicted water quality response should be 
presented in more detail. 

William James, 
ERDC Eau Galle 

Laboratory, USACE 
 

More description was added to describe the expected water quality responses to 
the various alternatives in Section 5 and in Section 6.4.  However, only relative 
responses are presented.  It is important to note that he calibrated HSPF was 
revised to reflect a better hydraulic representation of the dams, but the model was 
not validated and/or re-calibrated.  As agreed to by the technical group, the HSPF 
model would only be used to indicate relative changes in water quality.  Hence, 
the water quality results are presented to indicate whether water quality will 
improve or worsen with implementation of an alternative. 

  An unknown in these predictions is the response time for reduction in 
sediment P flux following point and non-point loading reductions. If 
deposition and rapid remineralization of organic P is the primary source 
driving P flux from sediment, then response time could be on the order of a 
few years. On the other hand, if sediment P flux is regulated by an 
exchangeable P pool that has accumulated in the sediment over time, response 
time to external P loading reduction could be on the order of several decades. 

William James, 
ERDC Eau Galle 

Laboratory, USACE 
 

The P flux model developed for this study was based on the mathematical 
formulation in QUAL-2K, and accounts for interboundary transfer of phosphorus 
between the water column, shallow sediment, and deep sediment.  In general, we 
found that the response time for the sediment interactions with the water column 
to reach equilibrium after the reduction of point and nonpoint source loads would 
be on the order of 2 – 3 years, with more uncertainty and variability expected in 
the slope of the flux curve than in the total time it takes to achieve equilibrium.  
And, in the case of reduced point and nonpoint loads, the equilibrium flux 
exchange will decrease proportionally to the reduction in external loads, a 
response indicated by the model and confirmed with long-term mass balance 
analysis. 

  Perhaps information on current and projected sedimentation rates combined 
with an analysis of exchangeable and organic P pools in the sediment might 
provide an indication of mechanisms regulating P flux from the sediment that 
could be used to infer response time to external loading reduction. This, 
information might be useful in assessing the need to dredge or treatment 
sediment to reduce sediment P flux to levels that comply with the TMDL 

William James, 
ERDC Eau Galle 

Laboratory, USACE 
 

It is agreed that this type of information might be very useful, but it is beyond the 
scope of the current modeling effort, and would require extensive data collection 
efforts which are not anticipated at this time. 

  The model suggested that planned improvements plus the removal of the 6 
study dams would result in significant reduction of internal P loading.  
However, I could not differentiate or quantify how much additional water 
quality improvement occurs as a result of dam removal (i.e., in addition to the 
reduction in summer P discharge from the wastewater treatment plants).  
Also, I’m not sure if the sediment P flux model is considering changes as a 
result of dredging sediment behind the dams. The report also suggested that 
lower residence time played a role in reduction in sediment P flux. Perhaps 

William James, 
ERDC Eau Galle 

Laboratory, USACE 
 

The sediment phosphorus flux reductions attributable to planned improvements, 
dredging and dam removal scenarios are shown in Table 6-2.   Since planned 
improvements are estimated to account for approximately a 60% reduction in 
sediment phosphorus flux, any additional improvement for a particular scenario is 
attributable to dam removal.   For example, the model scenario for removal of all 6 
study dams shows an 80% reduction in sediment phosphorus flux, indicating that 
approximately a 20% reduction in sediment phosphorus flux is attributable to 
removing the 6 study dams. 
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some more detail or explanation is needed to clarify this point.  
 
 
 

 
Additional detail on the role of lower residence time and improvements to water 
quality has been added to Section 5.2.3. 

  I’m not sure if HSPF considers the effect of residence time on algal growth and 
predicted biomass in the system. But, I think the report could be improved by 
providing some information on residence time in the summer (and winter) for 
various areas of the system (i.e., pick some of the study impoundments) and 
changes that are predicted to occur as a result of dam removal and/or 
dredging. 

William James, 
ERDC Eau Galle 

Laboratory, USACE 
 

The effect of residence time on dissolved oxygen, algal growth and predicted 
biomass in the system was considered and is significantly reduced with the dam 
removal scenarios.   The change in impoundment volumes with dam removal is 
included in Table 5-3 which is an indication of the significant reduction in 
residence time for each impoundment with dam removal. 

  One scenario not considered was the impact of both dredging and dam 
removal on nutrient dynamics and water quality. The authors mentioned in 
other sections of the report that dam removal should be accompanied by 
dredging of sediment from behind the dams to minimize sediment transport. 
But, combination dam removal and sediment dredging might be modeled as 
additional scenarios to improve water quality. For instance, how would 
dredging down to sediment layers with lower P content in combination with 
dam removal improve water quality (specifically sediment P flux) versus just 
removing dams with no dredging? 

William James, 
ERDC Eau Galle 

Laboratory, USACE 
 

The impact of both dredging and dam removal (combined) on water quality was 
not evaluated as part of this study.   The amount of sediment to be dredged as part 
of the dam removal is being quantified as part of additional study efforts. 

  A more detailed quantitative presentation of specific predicted changes in 
rates of P release from sediment and residence time as a function of the various 
management scenarios is needed to provide decision-makers for use in more 
accurate cost and benefit analysis. I have also noted many references to the 
need for a 90% reduction in sediment P flux but clear summaries of the current 
P budget and percentage contribution by the sediment are difficult to find in 
the various other documents that describe the TMDL and P fluxes to the 
system. 

William James, 
ERDC Eau Galle 

Laboratory, USACE 
 

The phosphorus sediment flux model was developed to provide guidance to the 
decision makers, not as a rigorous model of the sediment flux.  The limitation on 
the accuracy of the revised HSPF model, which provided the inputs to the P Flux 
model was also a limiting factor.  Though the P Flux model was developed using 
the algorithm from the QUAL2K model, the inputs are from the revised HSPF 
model.   

  Finally, the contrasting findings of ENSR (2000) and CDM (2007) on laboratory 
rates of P release suggested to me that perhaps some more research is needed 
in this area to clarify sediment P dynamics in the system. Results from both 
studies indicated that Assabet River sediments can be both a source and a sink 
for P.  

William James, 
ERDC Eau Galle 

Laboratory, USACE 
 

Additional phosphorus studies are planned for Summer 2008 (MA DEP and 
USGS). 

  The CDM (2007) study found that sediments were a sink for P under both oxic 
and anoxic conditions; but soluble P was an order of magnitude greater in the 
overlying water, suggesting that concentration gradients between the 
overlying water and sediment porewater were reversed.   I think some of these 
discrepancies need to be investigated further, since sediment internal P 
loading is a part of the Assabet River TMDL and a 90% reduction is 
recommended. In particular, does the winter wastewater treatment plant P 
discharge plan result in adsorption of P onto sediment which is then released 
back into the water column in the summer?  

William James, 
ERDC Eau Galle 

Laboratory, USACE 
 

It is agreed that additional studies on the dynamic nature of sediment phosphorus 
flux in this system would be useful.   These additional studies are beyond the 
scope of the current modeling effort, and would require extensive data collection 
efforts which are not anticipated at this time.   
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