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3. The Plan has been made available for public comment, and any comments received have been 
incorporated. [t has been coordinated with the Ecosystem Restoration Planning Center of 
Expertise of the Mississippi Valley Division, which is the lead office to execute this plan. For 
further information, contact the PCX at 309-794-5448. The plan currently does not include 
independent external peer review. 
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I. Purpose 

Recent Corps guidance, ER 1105-2-410 Rcview of Decision Documents, isslIed 22 
August 200H. outlines new procedures fur conducting technical reviews and cnsuring the 
quality and credibility of decision documents. The subject guidancc includes procedures 
for conducting District Quality Control (DQC). Agency Technical Review (A TR) and 
Independent Extemal Peer Rcview (IEPR) when appropriate. These various review 
clements shall be documented in a Reviev .. · Plan (RP) as parI of the Project Management 
Plan. 

The purpose of this stand alone document is to present a Review Plan for the Blackstone 
River Watershed Investigation Interim Report for the Fisherville Pond restoration site in 
Grafton. Massachusetts. The review plan is used to document and assign the appropriate 
level and review independence. establish the procedures. and assign responsibilities tur 
conducting the n:viev,' of the decision document to ensure the quality and credibility of all 
conclusions and recommendations and decisions presented in the decision document. 
This plan is compliant with EC 1105-2-410 Rcview of Decision Docllments. 22 August 
2008. Appendix C. 
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2. Project B(lckgrOllfld 

Thl: goal or the Blackstone River Feasibility Study is ecosystem restoration, with a focus 
on restoration of aquatic, wetland, and riparian habitat. The study's intent is to fOlll1ulatc 
projects that increase habitat and improve habitat quality in the Blackstone watershed. 
The feasibility study is cost shared equally between the Corps and the non-federal 
sponsor, the Massachusetts Executive Oftice of Energy and Environml:ntal Affairs. The 
cost sharing agreement was signed in May t 999. Work on the overall study continued 
through 2003 at such lime the sponsor infe:m11ed us they could provide anymore funding 
due to state budget constraints. The sponsor requested that as we use remaining study 
funds to finish up several ongoing efforts including the development of a 
recommendation lor the restoration of Fisherville Pond. This would include developing 
an interim report for the proposed ecosystem restoration project for Fisherville Pond in 
Ciratton, Massachusetts. 

Since then the sponsor has been able to provide additional study funding and a drali 
interim report (tbrmatted as an ERR. EIS not required) ","as written. However. several 
data gaps remain in the analysis (due to the break in study funding) that the District has 
recommended to the sponsor be tilled prior to going forward with a full A TR review of 
the draft report. These gaps include additional sediment quantity and quality 
characterization at depth (could cause benefit calculations to change and effect cost 
estimates) and a limited human health risk assessment of the areas that will bc includcd in 
our restoration efforts (something \\iC agreed to do in the original study scope). The 
sediments in Fisherville Pond have been found to have varying degrees (highest in the 
southem and central portions of the pond, lowest in the northcm) of ecological risk; the 
sponsor would like to know the benefit to humans of removing contaminated sediments 
as part of our restoration project. The sediment contamination does not rise to the level 
of HTRW. A preliminary risk assessment performed by the Corps 011 surface sediments 
in 1996 identified potential risks associated with consumption of fish from Fisherville 
Pond containing PCBs. dermal exposure and incidental ingestion of sediment containing 
metals (lead and chromium) and the PAll benzo(a)pyrene. Testing since 1996 cOllfim1ed 
elevated levels of PCBs in sport fish (largemouth bass) and elevated levels of PAils and 
metals in Fishenille Pond sediment. Additional sediment cores and surface grabs arc to 
be collected and analyzed this spring 

[n thc mean time, the District thought it best before it red~its its analysis with ncwly 
collected data, that the A TR process be initiated on the plan fixmulation (Alternative 
FomlUlation Briefing has not been held) and habitat benefits (selected models for habitat 
benefit calculation; I:hallcnging part of the study). The attachment to this RP includes a 
table and description of the models used and technical references for these models. 
While the Fisherville study is part of a General Investigation, it is essentially a pond 
restoration project and the approach used was adopted from other New England District 
pond restoration projects. 
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Three of the 7 models used, the Red-\\inged blackbird, American \voodcock and Grccn­
hacked heron. arc Pennsylvania Modified HEP Hahitat.Suitability Index Models (Brooks. 
R.P. and D. J. Prosser. 1994. PAM flEP HSI Models. Penn State Cooperative Wetlands 
Center, Forest Resources Laboratory. Pennsylvania State University. University Park, PA 
hltp \\ \\ \\ .gC\lg.!hlll'du \h'lblld, Ill;!llll,!I_.1111k·lldl"c~ ). The benthic hahitat 
analysis relics on a published sediment quality model. The other three models Wt.:IT 
developed hy NAE and contain elements of publishcd HEP models. None of these 
planning models has been certified or approved for usc. The review of all ofthest.: 
models will be conducted as part of the Agency Tedmical Review and the review team 
may include both internal and external re\·iewers. 

Five ufthe models (benthic, waterfowl. heron. blackbird. and lotic fish) strongly rdlcct 
the study's pond restoration objectives. Two of the models (riverine fish and woodcock) 
were added to reflect a dam removal alternative and do not directly relate to pond 
restoration. These models could be eliminated from the CE-ICA to simplify the analysis 
and address the concern about tradeoff's. 

The sum of habitat units (HU's) from the 7 models was used in the CE-ICA. The 
analysis has been completed and a pond restoration alternative identified as the most cost 
efTective best buy plan. 

Seven ecological guilds were included in the habitat evaluation: fish (Iotic and kntic), 
benthic invertebrates, waterf()\vl (dabbling ducks). wading birds. songbirds which use wet 
meadow. and birds which usc wooded wetland habitat. Inclusion of these guilds assures 
that all major habitat types atlccted by project alternatives arc represented in the analysis. 
Each guild was represented by a single species HEP model or a community model. 

The underlying assumption of HEP is that the value of habitat for an organism or a guild 
(a group of organisms that share a similar habitat and usc resources in a similar manner) 
can be described by a Habitat Suitability Index (HS!) model. HSI models typically 
denute habitat suitability of a species as the relationship between two or more 
environmental variables that arc deemed to affect the specit.:s' presence. distribution. 
andlor abundance. The HSI is defined as a value between 0.0 and 1.0, with 1.0 
representing maximum habitat quality of a species in a defined area at a speci tic point in 
time. and is assumed to bL' positively con-elated to habitat carrying capacity. The IISI 
value is multiplied by the area of available habitat to obtain Bll's. The IIU values 
provide a quantitative estimate of overall habitat benctlts. 

For this study, bL'llthic habitat \alue relied on a sedimt.:nt toxicity model by Ingersoll et.al. 
II . -'lIlIi) that relates sediment tox icily in benthic invertebrates to coneL'ntrations 
of PAIls. metals. and PCBs in sediment. HEP models were used to assess hL'l1dits ft)J' 
pisci\orous wildlife (green heron) and wetland dependL'nt songbirds (common yellow 
throat and wren). The analysis included a risk based degradation factor to account for 
crfect or sediment chemistry and Phragmitcs on wildlife habitat quality. 
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Predictions of future environmental conditions (i.e. waler quality, sediment chemislry, 
and plant community composition) required for the models were based largciy on 
professional judgment. 

a. Project A utllOrity 

This feasibility study effort was conducted as a result of the recommendations of the 
Blackstone River Watershed Reconnaissance Investigation (USACE. 1997a) report. The 
studies were perfomled under the authority provided in the September 12. 1969 
resolution known as the Southeastern Nev.' England (SENE) resolution. This resolution 
by the Committee on Public Works of the United States Senate gives the Army Corps of 
Engineers the authority to investigate solutions tor "tlood control, navigation. and n.:lated 
purposes in Southeastern Ne\,i England ... " 

h. Telllati.·ely Selected Plall 

Based on the analysis to date. the recommended plan is Alternative 5. This single 
purpose plan will excavate approximatciy 100.000 cy of sediment from Fisherville pond. 
cap 154.000 square feet of contaminated sedimcnt. stabilize 2,600 liner feet of eroding 
embankment along the Blackstonc Rivcr. rcstore about 10 acres of shallow ,vater 
cmergent vcgetation, add hard underwater structures for fish habitat. and eradicate 3 acres 
of Phragmites. The cstimated cost of the recommended plan is 522.500.000. This 
includcs contingencies. overheads. real estatc. design, and construction costs. A fish 
passage structure could be added to the recommended plan for an additional 5500.000. 

c. Center (If Expertb,e Support. 

The project has been coordinated with the Ecosystem Restoration PCX whose contact 
information is sho\\'11 below. 

Ecosystem Restoration PCX: 

E-mail Address 

MVD ERD Planning PCX 

Physical Address 

U.S. Army Corps of Engineers 
Mississippi Valley Division 
1400 Walnut St.. P.O. Box gO 
Vicksburg. MS 391g0 
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d. Project De/il'er)' Team 

The project delivery team is presented in Table 1. The project manager. Christopher 
Hatfield. is the main point of contact at the New England District lor more information 
about this project and the revie\',' plan. 

TABLE I. 
PROJECT DELIVERY TEAM 

.~.~~ ...• ------------- ..-

Discioline I Name Office! A1!encv 
Study Manager Christopher Hatfield CENAE-EP-P-SSS 

GIS I Matthew Walsh CENAE-EP-P-SSS 
Ecologist I Michael Penko CENAE-EP-VE 

Human Health Risk Assessor Lawrence Cain CENAE-EP-G 
Cultural Resources Kathleen Atwood CENAE-EP-VC 

Economist Edmund O'leary CENAE-EP-VC 
Civil Engineer Coral Sitigato CENAE-EP-DC 

Hydraulic Engineer Donald Wood CENAE-EP-WM 
Geotechnical Engincer Jonathan Kullberg CENAE-EP-WG 

Cost Engincer Christopher Lindsay CENAE-EP-DE 
Surveying Maureen Murray CENAE-EP-DS 
Real Estate Joseph Redlinger CENAE-RE 

"_ •• w~_ 

Construction Christoeher Turek __ ~ CENAE-CO-EA-NB 
Fish Passage Engineer I, Richard Quinn USFWS 

3. Project Significallce 

The interim reporl requires an Agency Technical Review (A TR). Criteria used to 
detennine this review requirement is listed below. 

• The interim report is a decision document resulting from a feasibility study that 
will require a Chief of Engineers report and authorization by the U.S. Congress in 
order to be constructed. 

• The lotal project cost will likely be less than 545 million. 

4. Quali()' COlltrtJ/ Pltm 

The following sections pro\ jde details on the requirl'd clements of a quality control plan. 
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a. Districi Quality Control 

All draft products and dcliverablcs \vill be reviewed by the PDT as they arc developed to 
ensure they meet project and customer objedives, comply with regulatory and 
engineering guidance, and meet customer expectations of quality all in accord')J1ce \vith 
MSC and District quality management plans. Informal team reviews, consisting of 
presentations and discussions of interim documents. shall be documcnted with meeting 
minutes. 

Appropriate senior staff members from the organi/atiotls completing the tasks will also 
review all technical work before it is submitted forward to the A TR. 

Policy and legal reviews will be conducted in accordance with ER 1105-2-100. Appendix 
H, and may involve the District. MSC and HQ, as necessary. 

b. Agell£J' Technical Rel'iew (ATR) 

The objective of the A TR is to ensure the product is consistent with established criteria. 
guidance. procedures. and policy. The ATR will assess whether the analyses presented 
arc technically correct and comply w'ith published USACE guidance. and that the 
document explains the analyses and results in a reasonably clear manner for the public 
and decision makers. Products will he reviewed against published guidance. including 
Engineering Regulations. Circulars. Manuals. Engineering Technical letters and 
Bulletins. Policy compliance is explicitly within the scope of the A TR as stich Policy 
(iuidance Letters. Policy Isslle Checklist. issue papers, implementation guidance. project 
guidance memoranda and any approved waivers arc part of the review process. EC I 105-
2-410 appendix C. page 4 provides additional review' criteria. 

Technical reviews \vere conducted on the reconnaissance report only. A Quality Control 
Plan \vas established for the feasibility study but that document does not meet the current 
A TR requirements as outlined in EC 1105-2-410 and so this RP was developed. A TR, in 
accordance with EC 1105-2-410. arc planned according to Tabk 2 bdow. 

i. Anticipated Number of Reviel,,'ers 

The current A TR plan is to include at least 9 agency re"iewers. This number is based 011 

the primary disciplines required to devdop the decision document. 

ii. Review Schedule 

The re"iew schedule is presented in Table 2. 
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TABLE 2. 
REVIEW SCHEDULE 

Task Finish -'lilestone 
Submit Working Draft of Decision 18 September 2009 
Document to PCX /()r A TR of 
Formulation and llabitat Benefits 
A TR Comments to District 30 October 2009 
Additional Sampling, Testing, Risk I 5 October 2009 
Assessment Eflixts Completed 
Submit Revised Draf1 Decision I 5 December 2009 
Document to pex 
ATR Comments to District 30 January 2010 
A TR Comments [neo'1')orated; Draft 15 March 2010 
Decision Document Complete 
NADiHQ Review 15 May 2010 
Final Decision Document Complete 15 July 2010 
for A TR Review 
Final Decision Document Complete 30 August 20 10 
for NAD/HQ Concurrence 
NAD/HQ Review Complete 30 October 20 I 0 
Final Decision Document Approval 15 November 20 I 0 
EA/FONSI Released for Public I December 20 J 0 
Review and Comment 

_ .. __ .-

iii. Primar~' Disciplines and Expertise Needed for ATR 

Status 

The disciplines and expertise required for the A TR team arc presented in Table 3, This 
inltmnation will be updated as the study progresses. The ATR Team will be selected on 
the basis of having the proper knowledge, skills, and experience necessary to perform the 
task and their lack of affiliation with the development of the interim report and associated 
appendices. The review team will be trom outside Ne\\! England District and the ATR 
leader will be outside the MSC. The review team will be selected and approved by the 
Ecosystem Restoration Center of Expertise to ensure that the technical work and products 
from evaluation. civil engineering, cost estimating (to be conducted by Cost Engineering 
DX in Walla Walla District), and real estate achiew a quality product. The interim report 
focuses 011 the restoration of Fisherville Pond through a combination of traditional 
excavation. limited capping. and planting methods. All of the disciplines listed arc 
familiar with the analyses used to conduct the investigation and arc fWiher described 
below. All ATRs will be compklcd using DRCHECKS. 
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TABLE 3. 
AGEl"CY TECHNICAL REVIEW TEAM 

Discioline ! ~ame 

ATR Lead Sue Ferguson -------Environmental Scientist' Restoration 
Specialist 

Iluman Ilcalth Risk Assessor 
Cultural Resources 

----- -- ~-~-- -- ,----
Economist 

---- -- ------
Civil En1!ineer 

Hydraulic Engineer 
Geotechnical Engineer 

Cost Engineer 
Real Estate 

Plan Formulation 

Office/ Aeenn 
CELRN-PM-P 

,--

The reviewer (could he handled hy the ATR Lead) should have the ahility to rcview thc 
planning process which should address the Nation's water resources needs in a systems 
context and explore a full range of altematives in developing solutions, The revie\"ler 
should thoroughly understand the Planning Guidance Notcbook (ER-II 05-\ 00) and the 
Watcr Resources Council's Principals and Guidelines, 

Environmental Science/ NEPA Compliance 

The revie\\!cr should bc ablc to addresscs the intcgration of cnvironmcntal evaluation 
(e,g" ItEP procedures, sediment chemistry charactcri7ation) and compliancc 
requirements, pursuant to national environmental statutes, applicable executive orders 
and other Federal planning requirements, into the planning of Civil Works water and 
rdated land resources comprehensive plans and implementation projccts. 

Risk Assessment 

The reviewer should be experienced in all phases of risk assessment including project 
strategy. model development, data collection approaches, and decision making, 

Cultural Resourccs 

The re\iewer needs to be familiar with Section 106, National Historic Prcservation Act 
(NflPA). compliancc as it relates to prehistoric sitcs and historic archaeological 
structures. Fisher\ille Pond is part of the Blackstone Valley Nationaillcritage Corridor; 
the birthplace of the American Industrial Revolutioll. 

Economics 
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The reviewer needs to be fami liar with the incremental analysis of ecosystem restoration 
projects. 

Ci\'il Engineering 

The rcviewer needs to be familiar with developing quantities for excavating river 
sediments using limited survey information. An understanding of denil fishvvays would 
bc hclpful as well. 

Hydrology & Hydraulics 

The reviewer should havc the ability to address river hydraulics and sediment transport. 
planning analysis. water control measures for construction. and conceptual design of 
denil fish ways, 

Geotechnical Engineering 

The reviewer needs to be familiar with the design of streambank stabilization measures 
and construction techniques required for the excavation of a dcwatered pond. 

Cost Estimating 

The reviewer must possess a working knovvlcdgc of constructing environmental 
restoration projects and be familiar with dewatering measures. excavation of dewatered 
ponds. temporary construction roads. hauling and disposal of sediments. plantings. and 
denil fishway eonstruction. 

Real Estate 

The reviewer needs to be familiar with Real Estate Plans for ecosystem restoration 
projeets. The REP lists gross appraisals of the costs of lands required II)f economic 
evaluations and construction of alternative plans. 

iv. Funding for A TR. 

The A TR is prdiminarily estimated to cost about S40.000 (I week effort per reviewcr), 
Once the review team is identified a tinal budget estimate will be dcveloped and 
coordinated through the pex and the A TR team. 

10 
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c. Illdepelldellf External Peer Rel'iew. 

Independent Extemal Peer Re\'iew is the most independent level of review and is applied 
in cases that mect cCl1ain criteria where the risk and magnitude of the proposed project 
an: such that a critical examination by a qualified team outside of US ACE is \varranted. 
EXlemal Peer Review is conducted by nationally recognized technical experts outside of 
the Corps of Engineers. The Independent Extemal Peer Review panel will be establ ished 
by the n:sponsiblc rex through contract with an independent scientific and technical 
advisory organization. 

The scope of the review will address all underlying planning. engineering. including 
safety assurance. economics. and environmental analyses perfonned. not just one aspect 
of the project. The (EPR panel wi II use appropriate analytical methods for each technical 
section. The panel will meet with the study PDT and the public to detennine areas of 
controversy in the decision document. Ifdetermined necessary, the panel will tour the 
study area and interview participants as needed. 

i. Independent External Peer R('viewers. 

The decision document docs not include any intluential scientific information; the 
restoration plan will not have significant environmental, social. or economic effects; it is 
not controversial; nor has the study generated significant interagency interest. Therefore, 
it has been dctem1ined that no [ErR will be necessary. 

5. Public Rel'iew Opportunities 

Public recommendation or selection of A TR or other revie\vers is not anticipated at this 
time. The review plan will be posted on the district internet site and any comments 
received \vill be considered by the team. 

Any n:view comments provided to date by individuals or agencies (several public 
meetings have occurred over the years) have been included in the decisiondocumenl. A 
formal puhlic comment period on the decision document will occur at the time of the 
Division Engineer's public nOlice. Comments resulting from the public reVIC\\ period 
will be provided to the ATR team Ii)!" their review. 

6. Ill-Kind Service." 

The local sponsor can be credited lip to S365.000 in in~kind services according to the 
FCSA for the entire Blackstone River \Vatershed Study, This can be composed'of: 
public involvement ($21 k). inventOl)' of restoration opportunitit.:s (S73k). 
phytoremt.:diation studies (S6X.Xk), fish studies ($ I S.7k). hydrologic and hydraulic 
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studies (SI55k). dam inventories (S\O.5k). and study management (S2Ik). Many of these 
cfTOIis have already gone through District Quality Control review and oeen credited to 
the sponsor prior to the establishment oCthe RP. The only in-kind credit given that was 
directly linked to the interim report at Fisherville Pond was the phytoremediation studies. 
This work determined that laIC season removal of natural biomass n·om Fishersville Pond 
would remove only a small proportion of metals relative to the reserve of metals likely to 
be in the soil. Therefore. the use ofphYlOremediation techniques as a restoration tool was 
dropped from further consideration and no turther A TR of this efron is required. 

The one remaining ctTon of significance that could be reviewed during A TR. in addition 
to District Quality Control review. is the hydrologic and hydraulic studies. These arc 
\vater quality and sediment loading computer modeling studies being conducted by the 
sponsor. They arc not completed yet and the District was hoping to lise the results of 
these efforts to detemline if reestablishing Fisherville Pond will have detrimental water 
quality effects and to determine future sediment loads to the pond. In the absence of this 
infommtion. we utilized historical infomlation 10 make these estimations. 

12 
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Attachment 

(;uilds and Models Included in the Fisherville HEP Analysis. 

i 
i 

Habitat Type(s) Evaluated 

I Repn:sentative Species Reference by Model 
(iuild or ow SS, Model & 

\\,\1 1'0 
SAV EM 

,----- --- ~~--
--_ .. _- ---- ... _-.--_.-

Fish (lentic) Riverine Habitat ACOE 2005 • .. 

Fish (lotic) Lacustrine Habitat ACOE .2005 I • • I 
(largemouth bass) 

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

Benthic Invertebrates Sedime~~.gua.1 !_~L __ . ___ . Ingersoll et a!. 2000 • • I---~~ - -- .. --- ._-_.- f------

Waterfowl Dabbling Dueks ACOE (this study) • • 
I \-\lading Birds Green Heron PAM HEP 1994 • ,----
i Song Birds Redwing Blackbird PAM HEP 1994 • , 

Wood Cock PAM HEP 1994 • L_~~lg ~!I'~~ . - - ---_ . ---. ----, ~~--~-~-------

Description of :\1odels (excluding the PAM HEP Models) 

a. Fish (Riverine) 

This model was adapted from ACOE (2005). It includes a qualitative evaluation of 

general habitat criteria that arc necessary to suppol1 a \varmwater riverine tish 

community. The following factors arc included in the model: 

SIV I: Dissolved Oxygen. Dissolved oxygen is required for all aquatic life. 
Water quality criteria t(X many freshwater fish species require a Ie\el of at least 5 mglL 
below \vhich they begin to show signs of stress. 

SIV2: Turbidity. Excessive turbidity in the fom1 of suspended solids is 
detrimental to maintaining healthy aquatic lire. Generally, exeessi\e turbidity (resulting 
from high levels of suspended solids) can destroy benthic organisms preyed upon by 
many fish species at variolls life stages, by suffocation as well as con.'ring over their 
sandier habitat This can negatively affect the fisheries by ciiminating the food supply of 
fish larvae and adults. In addition. high Ic\ els of turbidity in the form of suspended solids 
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can directly suffocate fish eggs and larvae. as well as irritate the gi lis of all lite stages of 
most fish species. This can also lead to stress and/or suffocation. [n addition. many fry 
and juvenile fish species feed primarily by sight. and elevated turbidities can significantly 
reduce visibility in the water column. 

SIY3: Temperature. Stream temperature has a major influence on the growth 

and survival of riverine fish. Fish have specific thermal tolerances (Coker et al.. 2001). 

Temperature tolerance may vary with life stage (USEPA, 19R6). 

SlY 4: Benthic Invertebrates. Benthic invertebrates constitute a major f{)od 
component of many tish spccics during one or more life stages. Therefore. they are 
important cvcn to top predators. sinec many of the fishes that they prey upon (forage 
species) in tum prey upon smaller benthic invertebrates. Invertebrate production is 
inllueneed by on watcr and sedimcnt quality and habitat structure. 

SIY5: Instream Cover. Fish need cover (or structure) in order to hide/holdover 
during times of inactivity. and predator species will hide while waiting fIX prcy. Smaller 
fish and/or juvenilcs need cover in order to hide from larger predators and fced. In 
addition. most areas of cover also provide substrate /{Jr aquatic invcrtcbratcs necessary as 
food items. 

SIY6: River connectivity. Lack of barriers to fish migration is impol1ant to 
maintain healthy riverine tish communities and to allmv migration of anadromous and 
catadromous species. 

SI values \,.,ere assigned based on professional judgment. The IISI is the lowcr of these 

t\\'o \alues: SlY I and [(SlY I +SIY2+ SIV3+S1V4+S1Y5+SIY6)/6] 

b. Lal.:ustrine Fish (largemouth bass) 

This model was adapted from ACOE (2005). It includes a qualitative evaluation of 

general habitat criteria that are necessary to support a wannwatcr lacustrine fish 

community. with spl'cial consideration given to largemouth bass habitat requirements. 

The following factors are ineludcd in thc model: 

SlY I: Dissolved Oxygen. Dissolved oxygen is rcquired for all aquatic lite. 
Water quality critcria for many freshwater tish species rcquire a level Drat kast :) mgt .. 
below which they begin to show signs of stress. 

S[V2: Turbidity. As discussed above. excessive turbidity in the ti.mn or 
suspended solids is dctrimental to aquatic litc. Largemouth bass arc adversely alkctcd by 
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high levels of turbidity. which interfere with reproductive processes and n:duee growth 
(Stubl'r et aI, 19R2). 

SIVJ: Temperature. Temperature has a major influence on the growth and 
survival of lacustrine fish. Water in lakes and impoundments often has long hydraulic 
residence time. which allows for wanning of water during the spring and summer months 
(particularly in the surface layers). Although this can be detrimental to coldwater fish 
species, it can be bencticial to many wamnvater fish species such as largemouth bass 
(particularly young orycar) by increasing growth/metabolic rates (assuming that fiJod is 
not limiting). 

SIV4: Benthic Invertebrates. Benthic invertebrates constitute a major food 
component of many fish species during one or more life stages. Therefore, they arc 
impOliant even to top predators. since many of the fishes that they prey upon (forage 
species) in tum prey upon smaller benthic invertebrates. Invertehrate production is 
intluenced by on water and sediment quality and habitat structure. 

Sf\l5: Cover. Fish need cover (or structure) in order to hidciholdover during 
times of inactivity. and predator species will hide while waiting for prey. Smaller fish 
and10r juveniles need cover in order to hide from larger predators and feed. In lakes and 
impoundments cover is frequently provided primarily by vegetation, submerged rocks, 
logs, and dehris l:an also provide cover. Cover also provides substrate for aquatic 
invcrtebrates necessary as food items. Too much cover provided by submerged aquatic 
vegetation can be deleterious to fish movements and foraging efficiency and adversely 
effect dissolved oxygen levels (factor I). 

SI values were assigned based on professional judgment. The HSI is the 100ver these two 
values: SIVI and [(SIVl+SfV2+ SIVJ+SIV4+SfV5)!5] 

c. Benthic Invertebrates 

The benthic invertebrate community includes a \vide array of organisms living in close 
association with the sediments. Many of thcse organisms burrow into sediments. while 
others live at the sediment water interface. Due to their direct exposure to surface 
sediments, benthic invertebrates arc a key indicator species when evaluating the potential 
cHects of sediment-associated contaminants. 

One of the primary goals of this evaluation was to consider the potential habitat benefits 
associated with reducing sediment contamination. However. although there arc diversity 
indices with which to evaluate the rdativc health of an ecological community. therc arc 
currently no <l\ailablc liS! models for evaluating habitat quality. Therefore, it was 
necessary to devdop an approach for calculating !ISis f(x this guild. The approach 
ck'scribed bdo\\ is similar to the one used It)r the Muddy River Project, in Boston, MA 
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(USACE, 20(3). The Muddy river study used a sediment quality model developed hy 
Ingersoll ct al (2002) to predict sediment lOxicity to imertehrates from sedirm:nl 
chemistry data. 

The benthic HSf is defined as simply the ratio of predicted surv iral compared to 

predicted survival at a reference location: 

Predicted Survival Location x 

Predicted Survival at Reference 

Location 

A variety of physical and chemical factors (e.g., sediment chemistry. grain size. TOC. 
substratc, watcr quality, etc.) may contributc to the percent survival ofbcnthic 
invertehrates observed in a toxicity bioassay. The research of MacDonald ef al. (2000) 
and Ingersoll ('/ al. (2000) found that scdiment toxicity could be predicted in freshwater 
system through the usc of a sediment effccts ratio described as a Probable Effects 
Concentldtion Quotient (PEe-Q). 

As described by MacDonald et 01. (2000) and Ingersoll et al. (2000), the PEC-Q is 
derived by a three-step process dcveloped by Long et (II. ( 199R). In the first step, the 
concentration of each chcmical in a givcn sample is dividl.!d by its respective sediment 
quality criteria, in this case dcfinl.!d as a Probable Effccts Concentration (PEC) as dcrived 
by MacDonald ef al. (2000). Thc rl.!sulting ratio is defined as a PEe quoticnt or PEC-Q. 
The PEC -Qs for each chcmical arc then summcd and divided by the number of individual 
chemicals l'valuatl.!d to dcrive a mean PEC-Q for each sample. Derivation of the mean 
PEC-Q facilitatl.!s comparisons between stations. par1icularly in situations where difTering 
numbers of chemicals have been evaluated. Based on a sample size of 175. MacDonald 
I!f al. (2000) found that the incidence of toxicity in freshwater sediments could bc 
accurately predicted through use of the mean PEC-Q. 

Ingersoll et a/. (2000) further evaluatcd this relationship, exploring different methods of 
deriving the mean PEC-Q. They filUnd that the best predictive relationship was 
associated with mean PEe-Qs calculated by I.!qualJy wcighting the contribution of metals, 
PAHs and PCBs in the cvaluation of sedimcnt chemistry and toxicity. Specifically. they 
calculakd thle gleomletric mle,Hl or the average PEC-Q associated with the metals. the 
PEC-Q with total PCBs and the PEC-Q associated with total PAth. The geometric mean 
of the three PEC-Qs was used in place of the arithmetic mean based on the assumption 
that it provides a belller rneasurle of central tendency. The PEC-Qs derived for each 
sample \ven.: evaluated in comparison with the percent toxicity obscrved in chronic (i.e .. 

2X to 42 days) test;; conducted with the amphipod lIrallela a::.tcca. The results indicated 
a strong prcdictivc relationship ((' =0. 79). 
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To calculate liS! values for henthic invertehrates in the Fisherville Study Area under 
existing and future conditions, mean PEC-Qs were generated t()r the NOIih Pool. South 
Pool. Central Pool. and riverine habitat. 

The model was validated hy comparing predicted 10 day lint/Ida survival with ohserved 
10 day I(rallela survival in 1999 testing of Fisherville Pond and Lake Wildwood 
sediment (Figure 4). Predicted and ohserved toxicity were significantly correlated (r = 
0.74; r: =0.54. p< 0.(03). Predicted survival was usually lower than observed survival. 
PEe-Qs for PAils and metals were significantly correlated with 1(\'Otlela survival in the 
10 day toxicity tests. 

PEC-Q Correlation p Value 
Coefficient 

PAl-Is 0.69 < 0.01 
PCBs 0.52 <0.10 
Metals 0.60 <0.02 

d. Dabbling Duck. 

No suitable single species IIEP model was available for the dabbling duck guild. llabitat 

requirements liJI' \vatedo",J1 (Payne. 19(2). mallard duck (DeGraaf and Yamasaki. 2001) 

and habitat models available for mallard in the Midwest (Staffl)rd et al. 20(7). wintering 

black duck (USFWS. 20(1) and American Coot (Allen. \985). and a waterfowl/avian 

wetland species model (ACOE. 2005) were reviewed. Based on this information a 

habitat model for dabbling duck at Fisherville was developed. The model includes 3 

variables: 

SIVI: Percent of wetland basin (emergent and open water habitat) dominated by 

persistent emergent herbaceous vegetation. A 50:50 ratio is considered optimal. The 

water depth of emergent habitat is _18". This depth encompasses the depth range of 

most emergent plants and is also considered optimal fix flJraging by mallard duck. Areas 

dominated by emergent vegetation but without standing water an: excluded. 

srV2: The edge index. Areas with a greater interspersion of open water and 

edge habitat arc considered more valuable for \vaterfowL The edge index is defined as: 

., \ A iT 
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Where ,) = icngth of edge and A area of open water. 

SIV3: Water regime. The value to \vatertuwl strongly depends on the presence of 

surface water. Suitability index was assigncd based on seasonal occurrence of surfacc 

water. 

The HSI is equal to !(SI-rS~)!~]*S3 

Degradatiull Factol'sjiJr !li/hitat Mod(:'! ... 

The HEP process provides a methodology that allows pl'lnners tll incorporate a Relativc 
Value Index (RVI) to account for special site-specific and'or habitat considerations; 
Accordingly. it was decided that indices should be applied to the habitat models to 
account for three t~lctors: soil and sediment contamination. contaminant levels in fish 
tissue. and the occurrence of the invasive plant Phragmites australis. 

a. Sediment and Soil Quality 

To account fur these potential impacts of sediment and soil quality on wildlife health. 
habitat units (flU) for heron. red wing blackbird. and wood cock \vere modified by a 
RVF or degradation f~lctor representing potential risk associated with exposures to 
contaminated sediment through the ingestion of prey. As defined, the degradation factors 
are inversely relatcd to the risk (i.e .• hazard quotient) calculated fur each species 
evaluated (i.e., the higher the risk, the lower the degradation factor and resulting IIU). 

Degradation tactors used in the analysis \ .. 'ere bascd 011 thc 2003 Ecological risk 
assessment by Battellc. Risk to wildlife was ranked as high. medium. or low I()r the 
South. Central. and North pools based on calculatcd hazard quotients. Table 7 shows 
how degradation factors werc assigned to risk rankings. 

b. Concentration of Contaminants in Fish Tissue 

As described in the Risk Assessment (ApPl..'ndix J). tissue residues were measured in fish 
collected from throughout the study area. At Fisherville fish \vere collected from the 
North. Central. and South pools and an East Pool arl..'a latter merged with the South Pool. 
Fish were also collected from Singing Pond (upstream of Fishcrville Dam) and Lake 
Wi Idwood (a rcil:rence location). For each designated area. lm:rage fish tissue 
concentrations were calculated and compared to a range of literature-based effl:cts \ allies. 
Specifically, concentrations of metals and PCBs in fish tissue from eftl:cts concentrations 
developed Ihlln data reported in the El1\ironmental Residue and Effects Database 
(ERED). For the purpose of this c\aluation. a low eftl:cts criterion (Fish effect range-low 
or FER-L) was defined as the I oth p~rcentik of all whole body cone~ntrations r~ported in 
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fRED for freshwater fish species that wcrc associated with an adverse eneet. TIl(' 
probable e1kcts criteria (Fish effect range-median or FER-M) was defined as the median 
(501" pi!rcentile) of these same data. Using these criteria. each an:a was scored as 
fiJlIows: 

• Low: Areas where the aVl..'ragi! whole body tisslle concentrations of all COPCs 
were less than tbe FER-L. 

• Medium: Areas where the averagi! whok body tissue concentrations of one or 
more COPCs exceed the FER-L, but all are below the FER-M. 

• High: Areas \vhere the average whole body tissue concentrations of at kast one 
COPC exceeds the FER-M. 

Concentrations of contaminants in tish tissue at Fisherville Pond (South and Central 
pools) were elevated relative to Lake Wildwood. When compared to the scoring criteria. 
total PCBs in Fisherville Pond-Central Pool and Fisherville Pond-South Pool was the 
only contaminant that that exceeded the FER-L. None of the tissue concentrations 
exceeded the FER-M. Based on these results. Fisherville Pond-North Pool, and Lake 
Wildwood wen: ranked as low. while Fisherville Pond-Central Pool and Fisherville Pond­
South Pool \vere ranked as medium. For the Fisherville HEP analysis. a degradation 
factor was included \vhich reduces the fish habitat value of unexcavated or uncapped 
areas of the Central and South Pools by 25 percent. 

c. Phragmites 

Bas(~d on published scientific literature/research the ecological value of Phragmifes 
dominated habitats is much lower rdative to other habitats. However. the marsh wren 
readily utiliLes Phragmites habitats (Burger Il)S5. Picman 1:'/01. 1993) and therefore may 
over represent the importance of this cover type to the O\cralJ wildlife community. 
Although Plzragmifes habitats may provide nesting and escape cover for marsh wrens 
(Burger 1985. Picman e/ al. 1993) and other birds. such as red-winged blackbirds, these 
plants are invasi\\.? aggressive exotics that e\entually kad to habitat homogeneity and 
reduction in biodiversity rdative to other habitats (Burger et £II. 1982. Craig and Beal 
1992. USACE 1999b, and Benoit and Askins 1999). A thorough re\iew of scientific 
literature relating to Phragmifes expansion and the ecological/biological impacts of 
Phragmitcs on an ~C()sysl~m indicat~d that Phragmites has signiticant ncgati\·c Impacts 
011 wetland ecosystems. Specitically. 81 percent of the papers revic\ved found negative 
impacts associated with Phragfllitn dominated communities. 

Based on the documented negative impacts of Phragmitt's on bird species, it was 
d~tcrmined thaI an RVI 01'0.75 should be applied to the Phragmifcs co\er tYPL' lIS1 valuc 
tl)!" red winged blackbird and \\oodcock. 
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involves significant threat to human life Appendix 0, 
(safety assurance)? Para 1b 

Is it likely? Yes 0 No [8J f. Yes [8J No 0 
If yes, IEPR is required. 

g. Yes [8J No 0 
h. Does it provide an estimated total project EC 1105-2-410, 

cost? Appendix 0, h. Yes [8J No 0 
Para 1b 

What is the estimated cost: $22, 500, 000 i. Yes [8J No 0 
(best current estimate; may be a range) 

j. Yes [8J No 0 
Is it > $45 million? Yes 0 No [8J Comments: 
If yes, IEPR is required. 

i Does it address if the project/study will EC 1105-2-410, 
likely be highly controversial, such as if Appendix 0, 

: there will be a significant public dispute as Para 1b 
to the size, nature, or effects of the project 
or to the economic or environmental costs 
or benefits of the project? 

Is it likely? Yes 0 No [8J 
If yes, IEPR is required. 

j. Does it address if the information in the EC 1105-2-410, 
decision document will likely be based on Appendix 0, 
novel methods, present complex Para 1b 
challenges for interpretation, contain 
precedent-setting methods or models, or 
present conclusions that are likely to 
change prevailing practices? 

Is it likely? Yes 0 No [8J 
If yes, IEPR is required. 

3. Does the RP define the appropriate level of EC 1105-2-410, Yes~ NoD 
peer review for the project/study? Para 8a 

a. Does it state that DaC will be managed by EC 1105-2-410, a. Yes [8J No 0 

I 
the home district in accordance with the Para 7a 
Major Subordinate Command (MSC) and 

I 
district Quality Management Plans? 

-,- ~ ~~~-
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b. Does it state that ATR will be conducted or 
managed by the lead PCX? 

C. Does it state whether IEPR will be 
performed? 

WiIIlEPR be performed? Yes 0 No ~ 

d. Does it provide a defensible rationale for 
the decision on IEPR? 

e. Does it state that IEPR will be managed by 
an Outside Eligible Organization, external 
to the Corps of Engineers? 

4. Does the RP explain how ATR will be 
accomplished? 

a. Does it identify the anticipated number of 
reviewers? 

b. Does it provide a succinct description of 
the primary disciplines or expertise needed 
for the review (not simply a list of 
disciplines)? 

c. Does it indicate that ATR team members 
will be from outside the home district? 

d Does it indicate that the A TR team leader 
will be from outside the home MSC? 

e. Does the RP state that the lead PCX is 
responsible for identifying the A TR team 
members and indicate if candidates will be 
nominated by the home districtlMSC? 

f. If the reviewers are listed by name, does 
the RP describe the qualifications and 
years of relevant experience of the A TR 
team members?" 

"Note: It is highly recommended to put all team 
member names and contact information in an 
appendix for easy updating as team members 
change or the RP is updated. 

EC 1105-2-410, 
Appendix 0, 
Para 3a 

b. Yes ~ No 0 

c. Yes ~ No 0 

EC 1105-2-410, d. Yes ~ No 0 
Appendix B, 
Para 4b e. Yes 0 No 0 nla ~ 

EC 1105-2-410, 
Para 7c 

EC 1105-2-410, 
Appendix B, 
Para 41 

Comments: 

Yes [?3J No 0 

EC 1105-2-410, a. Yes ~ No 0 
Appendix B, 
Para 4f b. Yes ~ No 0 

EC 1105-2-410, c. Yes ~ No D 
Appendix B, 
Para 4g d. Yes ~ No D 

EC 1105-2-410, 
Para 7b 

EC 1105-2-410, 
Para 7b 

EC 1105-2-410, 
Appendix B, 
Para 4k(1) 

EC 1105-2-410, 
Appendix B, 
Para 4k(1) 

e. Yes ~ No D 

f Yes 0 No D nla ~ 

Comments: A TR team 
members haven't been 
selected yet 

4.b. While the need for 
and environmental 
scientist is mentioned, a 
discription of whether is 
is a fisheries biologists 
or a wetlands specialist 
or a malocologist is 
needed to help the PCX 
select the review team. 
That holds true for the 
other disciplines. Also 
there is not enough 
description of the 
alternatives to tell 
whether an HTRW 
specialist is needed. 

~--_________________________________ -L ____________ ~ ________________ ~ 
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The capping would lead 
one to believe there are 
HTRW issues. ***The 
RP still needs a 
statement for each A TR 
dicipline needed to 
assist in selection of 
review team. For 
example the Civil 
Engineer needs to be 
famiiar with concrete or 
dam 
safety"'****Description 
added comment 
resolved .. 

5. Does the RP explain how IEPR will be EC 1105·2-410, Yes D No D nla ~ 
accomplished? Appendix B, 

Para 4k & 
Appendix 0 -. 

a. Does it identify the anticipated number of EC 1105-2-410, a. YesD NoD 
reviewers? Appendix B, 

Para 4f b. Yes 0 NoD 

b. Does it provide a succinct description of EC 1105-2-410, c. Yes 0 NoD 
the primary disciplines or expertise needed Appendix B, 
for the review (not simply a list of Para 4g d. Yes 0 NoD 
disciplines)? 

Comments: 
c. Does it indicate that the IEPR reviewers EC 1105-2-410, 

will be selected by an Outside Eligible Appendix B, 
Organization and if candidates will be Para 4k(1) & 
nominated by the Corps of Engineers? Appendix 0, 

Para 2a 

d. Does it indicate the IEPR will address all EC 1105-2-410, 
the underlying planning, safety assurance, Para 7c 
engineering, economic, and environmental 
analyses, not just one aspect of the 
project? 

6. Does the RP address peer review of Yes [gI NoD 
sponsor in-kind contributions? 

a. Does the RP list the expected in-kind EC 1105-2-410, a. Yes C8J No 0 
contributions to be provided by the Appendix B, 
sponsor? Para 4j b. Yes C8J No 0 n/a 0 

b. Does it explain how peer review will be Comments: 6.b a 
accomplished for those in-kind more through 
contributions? discussion of how the 

in-kind contributions will 
be used and whether 
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,-----~--~------~----------~~~--~-----------,------------~-------

7. Does the RP address how the peer review 
will be documented? 

a. Does the RP address the requirement to 
document ATR and IEPR comments using 
DrChecks? 

b. Does the RP explain how the IEPR will be 
documented in a Review Report? 

c. Does the RP document how written 
responses to the IEPR Review Report will 
be prepared? 

d Does the RP detail how the districtlPCX 
will disseminate the final IEPR Review 
Report, USACE response, and all other 
materials related to the IEPR on the 
internet and include them in the applicable 
decision document? 

8. Does the RP address Policy Compliance 
and Legal Review? 

9. Does the RP present the tasks, timing and 
sequence (including deferrals). and costs of 
reviews? 

a. Does it provide a schedule for ATR 
including review of the Feasibility Scoping 
Meeting (FSM) materials, Alternative 
Formulation Briefing (AFB) materials, draft 
report. and final report? 

QA will be done and 
then included in the 
package for A TR would 
strengthen the RP*** A 
statement that the 
district preformed QC 
on the sponsor techincal 
work is still needed. 
***Language added 
Comment Resolved. 

Yes [8J No D 

EC 1105-2-410, a. Yes [2J No 0 
Para 8g(1) 

EC1105-2-410, bYes 0 No 0 nla C8J 
Appendix Bt 

Para 4k(13)(b) c. Yes 0 No 0 nla C8J 

EC 1105-2-410, 
Appendix B t 

Para 41 

EC 1105-2-410, d. Yes 0 No 0 nla C8J 
Para 89(2) & 
Appendix B. Comments: 
Para 41 

EC 1105-2-410, Yes [8J No D 
Para 7d 

Comments: 

EC 1105-2-410, Yes [8J No D 
Appendix B. 
Para 4c & 
Appendix C. 
Para 3d 

EC 1105-2-410, a. Yes [2J No 0 
Appendix C, 
Para 3g b. Yes [2J No 0 

c. Yes 0 No 0 nla C8J 

b. Does it include interim ATR reviews for key EC 1105-2-410, d. Yes 0 No [81 
-- -----------~---'--------------~--- --.-.---.----- - -- --- - - ---
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technical products? Appendix C, 
Para 3g Comments: ATR not 

c. Does it present the timing and sequencing selected yet 
for IEPR? 

d. Does it include cost estimates for the peer 
reviews? 

10. Does the RP indicate the study will EC 1105-2-410, Yes 0 No 0 n/a 0 
address Safety Assurance factors? Para 2 & 

Appendix 0, Comments: 
Factors to be considered include: Para 1c 

• Where failure leads to significant threat to 
human life 

• Novel methods\complexity\ precedent-
setting models\policy changing 
conclusions 

• Innovative materials or techniques 

• Design lacks redundancy, resiliency of 
robustness 

• Unique construction sequence or 
acquisition plans 

• Reduced\overlapping design construction 
schedule 

11. Does the RP address model certification EC 1105-2-407 Yes [3J NoD 
requirements? 

a. Does it list the models and data anticipated EC 1105-2-410, a. Yes [gI No 0 
to be used in developing recommendations Appendix S, 
(including mitigation models)? Para 4i 

b. Does it indicate the certification/approval b. Yes [gI No 0 
status of those models and if certification 
or approval of any model(s) will be c. Yes 0 No 0 nla [gI 
needed? 

Comments: The 
c. If needed, does the RP propose the discussion of the 

appropriate level of certification/approval modeling is not 
for the model(s) and how it will be adequate to judge 
accomplished? whether certification is 

needed. A more 
detailed discussion of 
the inputs and how the 
models are being used 
is needed "UPlease 
add the name of the 
sediment model used. 
""** Language added 

I 
Comment Resolved. 
*"*** Addiitonal 

- ".~ 
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...•• --
I discussion of the 

models used was added 
to resolve other PCX 
comments. 

12. Does the RP address opportunities for Yes~ NoD 
public participation? 

a. Does it indicate how and when there will EC 1105-2-410, a. Yes [8J No 0 
be opportunities for public comment on the Appendix B, 
decision document? Para 4d b. Yes [8J No 0 

b. Does it indicate when significant and EC 1105-2-410, c. Yes [8J No 0 
relevant public comments will be provided Appendix B, 
to reviewers before they conduct their Para 4e d Yes [8J No 0 
review? 

Comments: 
c. Does it address whether the public, EC 1105-2-410, 

including scientific or professional Appendix B, 
societies, will be asked to nominate Para 4h 
potential external peer reviewers? 

d, Does the RP list points of contact at the EC 1105-2-410, 
home district and the lead PCX for Appendix B, 
inquiries about the RP? Para 4a 

13. Does the RP address coordination with the EC 1105-2-410, Yes~ NoD 
appropriate Planning Centers of Expertise? Para 8a 

a. Does it state if the project is single or multi- a, Yes [8J No 0 
purpose? Single [8J Multi 0 

b. Yes [8J No 0 
List purposes Fish and wildlife 

c, Yes 0 No 0 nla [8J 
b, Does it identify the lead PCX for peer 

review? Lead PCX: ECO Comments: 

c, If multi-purpose, has the lead PCX EC 1105-2-410, 
coordinated the review of the RP with the Appendix 0, 
other PCXs as appropriate? Para 3c 

14. Does the RP address coordination with the EC 1105-2-410, Yes~ NoD 
Cost Engineering Directory of Expertise (OX) Appendix 0, 
in Walla Walla District for ATR of cost Para 3 
estimates, construction schedules and 
contingencies for all documents requiring 
Congressional authorization? 
-'--'" .--' .. 

a, Does it state if the decision document will [8J No 0 
require Congressional authorization? 

b, If Congressional authorization is required, b, Yes [8J No 0 nla 0 
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~ __ w ___ "_~· _____ ._. _____ ·_~_ 
~-~~~-

does the state that coordination will occur 
with the Cost Engineering DX? Comments: 

--
15. Other Considerations: This checklist Comments: No further 
highlights the minimum requirements for an RP peer review needs 
based on EC 1105-2-410~ Additional factors to known~ 

consider in preparation of the RP include, but may 
not be limited to: 

I a. Is a request from a State Governor or the EC 1105-2-410, I 

head of a Federal or state agency to Appendix D, 
conduct IEPR likely? Para 1b 

b. Is the home district expecting to submit a EC 1105-2-410, 
waiver to exclude the project study from Appendix D, 
IEPR? Para 1d 

c. Are there additional Peer Review 
requirements specific to the home MSC or 
district (as described in the Quality 
Management Plan for the MSC or district)? 

d. Are there additional Peer Review needs 
unique to the project study? 

Detailed Comments and Backcheck: 
-
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