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INTRODUCTION 
 
This Quality Assurance Project Plan (QAPP) addresses the sampling and analytical requirements 
associated with field testing associated with water line and water tank installation/disinfection only.    
 
Ludlow Construction will develop an QAPP addendum to this QAPP to address the areas of construction 
that will take place in with known contaminated soils and water.  The addendum will also cover 
procedures for when contaminated soils or water are found in areas that are unknown to have 
contaminated items, especially during trenching activities. A QAPP outlining procedures to mitigate 
contaminated soils and contaminated water will be developed, submitted and approved prior to any work 
beginning in areas that are known to contain contaminated soils and water. 
 
LCC is generating this document under USACE Contract #W912WJ19C0002.  Consistent with the 
requirements of the Contract Documents, Volume 1 of the Specifications (the Specifications), this 
document meets the requirements and format of EPA Guidance for Quality Assurance Project Plans 
(QA/G-5), EPA Requirements for Quality Assurance Project Plans (QA/R-5), and the Intergovernmental 
Data Quality Task Force Uniform Federal Policy for Quality Assurance Project Plans:  Evaluating, 
Assessing, and Documenting Environmental Data Collection and Use Programs (UFP-QAPP; Final 
Version 1, March 2015). The UFP-QAPP Optimized Worksheets were used.  
 
The goal of the investigation addressed by this document is to generate data of sufficient quality and 
quantity to demonstrate that the water utilities provided conform to the water quality requirements as 
stated in the Specifications   
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QAPP Worksheet #1 & 2: Title and Approval Page 
(UFP-QAPP Manual Section 2.1) 
(EPA 2106-G-05 Section 2.2.1) 

 

1. Project Identifying Information 
a. Site name/project name: Durham Meadows Superfund Site / Waterline Remedial Action 
b. Site location/number:  Durham, Connecticut  
c. Contract/Work assignment number USACE Contract No. W912WJ18B0016 

 
2. Lead Organization 

a. Lead Organization Project Manager 
 
 
 ______________________________________________________________________  
Name: Michael Pio Date 
Title: LCC Project Manager 
 

b. Lead Organization Quality Manager 
 
 
 ______________________________________________________________________  
Name: Thomas Wilson Date 
Title: LCC Quality Manager 
 

3. USACE Task Order Manager  
 
 
 ______________________________________________________________________  
Name: Carl Niemitz Date 
Title: CENAE Task Order Manager 

 
4. Federal Regulatory Agency (name/title/signature/date) 

 
 
 ______________________________________________________________________  
Name: Ed Hathaway Date 
Title: EPA Task Order Manager 
 

5. State Regulatory Agency (name/title/signature/date):  
 
 

 ______________________________________________________________________  
Name: Jing Chen Date 
Title: CT DEEP Project Manager  

 
6. Other Stakeholders (as needed):   
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List plans and reports from previous investigations relevant to this project:   
 
The Contract Documents, including: 
Specifications – Volume 1 Durham Waterline 
Specifications – Volume 2 Durham Waterline 
Plans – Durham Meadows Waterline 
Durham Basis of Design Report, April 25, 2018 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

QA/QC Manager – Thomas Wilson Resume 
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QAPP Worksheet #3 & 5: Project Organization and QAPP Distribution 
(UFP-QAPP Manual Section 2.3 and 2.4) 
(EPA 2106-G-05 Section 2.2.3 and 2.2.4) 

 
 

 

 
 

Line of authority     Line of Communication  
 
 
 
 
 
 
 
 
 

Project 
Superintendent 

Jonathan Pio 

LCC PROJECT MANAGER 
Michael Pio 

QC/QA Manager 
Jerry Brandon Third Party Inspection 

and Testing Agencies 
 

Phoenix Environmental 

Safety and Health 
Officer 

Robert Perricord 

USACE 
CPT Lisa Belisle 

USEPA 
Ed Hathaway 

CT DEEP 
Jing Chen 

Subcontractor 
Knapp Engineering 

Subcontractor 
United Concrete 

Subcontractor 
DN Tanks 

Subcontractor 
A&R Electric Inc. 



Title: Quality Assurance Project Plan Durham Waterline Construction:   
Water Line and Water Tank Testing Only 

Revision Number: 4 
Revision Date: July 2019 

Page 14 of 250 
 

QAPP Worksheet #4, 7 & 8: Personnel Qualifications and Sign-off Sheet 
(UFP-QAPP Manual Sections 2.3.2 – 2.3.4) 
(EPA 2106-G-05 Section 2.2.1 and 2.2.7) 

 
ORGANIZATION: Ludlow Construction Company 
 

Name 1 Project Title/Role Telephone Number Email Address Specialized 
Training/Certifications1 

Signature/Date 

Michael Pio Project Manager (413) 583-2522 mpio@ludlowconstuction.com no special training 
requirements or 
certifications are required, 
please include a statement 
to that effect. 

 

Jonathan Pio Project Superintendent (413) 313-2428 jonpio@ludlowconstruction.com no special training 
requirements or 
certifications are required, 
please include a statement 
to that effect. 

 

Jerry Brandon Quality Assurance/Quality 
Control Manager 

    

 
ORGANIZATION: Phoenix Environmental 

 
Name Project Title/Role Telephone Number Email Address Specialized 

Training/Certifications 
Signature/Date 

Gregory Lawrence  860-645-1102  no special training 
requirements or 
certifications are required, 
please include a statement 
to that effect. 

 

      

      

                                                           
1 See description of Specialized Training below. 
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ORGANIZATION: DN Tanks 
 

Name Project Title/Role Telephone Number Email Address Specialized 
Training/Certifications 

Signature/Date 

Edwin Mejia Project Manager 781-224-5132 Edwin.mejia@dntanks.com no special training 
requirements or 
certifications are required, 
please include a statement 
to that effect. 

 

      

 
ORGANIZATION: United Concrete 
 

Name Project Title/Role Telephone Number Email Address Specialized 
Training/Certifications 

Signature/Date 

Stephen Consiglio Project Manager 203-269-3119 sconsiglio@unitedconcrete.com no special training 
requirements or 
certifications are required, 
please include a statement 
to that effect. 

 

      

 
ORGANIZATION: Knapp Engineering 

Name Project Title/Role Telephone Number Email Address Specialized 
Training/Certifications 

Signature/Date 

Gregg Knapp Project Manager 203-758-3503  no special training 
requirements or 
certifications are required, 
please include a statement 
to that effect. 

 

      

 
ORGANIZATION: A&R Electric 

mailto:Edwin.mejia@dntanks.com
mailto:sconsiglio@unitedconcrete.com
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Name Project Title/Role Telephone Number Email Address Specialized 
Training/Certifications 

Signature/Date 

Americo Gloria Project Manager 203-368-3912  no special training 
requirements or 
certifications are required, 
please include a statement 
to that effect. 

 

      

Special Training Requirements/Certification 

No special training requirements or certifications required at this time.  If special training or certifications become required, the QAPP will be 
amended. 
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QAPP Worksheet #6: Communication Pathways 
(UFP-QAPP Manual Section 2.4.2) 

(EPA 2106-G-05 Section 2.2.4) 
 
 

Communication Driver Organization Name Contact Information 
Procedure 

(timing, pathway, documentation, etc.) 
Regulatory agency interface USACE Project Manager 

(PM) 
LCC PM 

Steve Dunbar 
 
Michael Pio 

 
 
413-583-2522 

The USACE PM will receive updates, including monthly progress 
reports, from the LCC PM. 

Field progress reports LCC Project 
Superintendent (PS) 

Johnathan Pio 413-3132-428 Daily updates from LCC PS and sampling personnel will communicate 
relevant information to the LCC PM. 

Stop work due to safety issues USACE Project Engineer CPT Lisa Belisle  LCC PS, PM or HSO, or USACE PM may stop work in response to any 
situation that adversely affects health and safety of the staff. The issue 
and proposed corrective action will be documented with planned timing 
for implementation. The stop work order will be submitted to the USACE 
PM by e-mail or phone call within 24 hours. The LCC PM will notify the 
LCC PS via phone call or e-mail when the stop work order is lifted. 

LCC PM Michael Pio 413-583-2522 

LCC PS Johnathan Pio 413-3132-428 

LCC Safety and Health 
Officer (SHO) 

Forest Brown  

All Field Staff    

QAPP changes prior to field work USACE Project Engineer 
LCC PM 

CPT Lisa Belisle 
Michael Pio 

 
413-583-2522 

USACE PM will communicate changes required to the QAPP with the 
LCC PM by e-mail or phone. Changes will be formally documented and 
incorporated into the QAPP as addenda. 

QAPP changes during project 
execution 

USACE Project Engineer 
LCC PM 
LCC PS 

CPT Lisa Belisle 
Michael Pio 
Johnathan Pio 

 
413-583-2522 
413-3132-428 

The LCC PS will report any required changes to the QAPP to the LCC 
PM.  The LCC PM will inform the USACE PM by phone or e-mail.  The 
USACE PM will approve all changes; the LCC PM will then notify the 
LCC PS. Changes will be formally documented and incorporated into 
the QAPP as addenda. 

Field corrective actions LCC PM 
LCC PS 

Michael Pio 
Johnathan Pio 

413-583-2522 
413-3132-428 

Daily updates from LCC PS and sampling personnel will communicate 
relevant information to the LCC PM. 

Sample receipt variances LCC PM Michael Pio 413-583-2522 E-mail notification of sample receipt, sample condition and chain-of-
custody review will be sent from the Lab Representative to the LCC PM. 

Laboratory Phoenix 
Environmental 
 

(860) 645-1102 
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Communication Driver Organization Name Contact Information 
Procedure 

(timing, pathway, documentation, etc.) 
Laboratory quality control 
variances 

LCC PM Michael Pio 413-583-2522 All quality assurance/quality control (QC) issues will be reported by the 
Laboratory PM to the LCC PM as part of the Case narrative. 
If significant problems are identified by the laboratory or the project team 
that impact the immediate usability of the data (i.e., the data are rejected 
or the data quality objectives [DQOs] are not met), the LCC PM will 
notify the USACE PM within 24 hours or the next business day. 

Laboratory Kathleen Cressia (860) 645-1102 

Data verification issues, e.g., 
incomplete records  

LCC PM 
LCC PS 

Michael Pio 
Johnathan Pio 

413-583-2522 
413-3132-428 

If significant problems are identified by the laboratory or the project team 
that impact the usability of the data (i.e., incorrect sample identification 
or insufficient field QC), the LCC PM will notify the LCC PS and the 
USACE PM within 24 hours or the next business day. Laboratory Phoenix 

Environmental 
860-645-1102 
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QAPP Worksheet #9: Project Planning Session Summary 
(UFP-QAPP Manual Section 2.5.1 and Figures 9-12) 

(EPA 2106-G-05 Section 2.2.5) 
 
The work will simply be conducted in accordance with the specifications as written and no further discussion occurred. If further 
discussions become required a panning session summary will be added to the QAPP utilizing the chart below.  
 
Date of first planning session:   

Location:   

Purpose:   

Action Items:  

Participants: 

Name Organization Title/Role Email/Phone 
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QAPP Worksheet #10: Conceptual Site Model 
(UFP-QAPP Manual Section 2.5.2) 

(EPA 2106-G-05 Section 2.2.5) 
 

The Durham Meadows Superfund Site is located in the town of Durham, Connecticut, and includes an 
area of groundwater contamination generally centered on Main Street.  The Site includes historic Main 
Street in Durham center, and contains industrial and residential properties.  It is generally bounded by 
Talcott Lane to the north; Brick Lane, Ball Brook and Allyn Brook to the East; wetlands west of Maple 
Avenue to the west; and, based on recent sampling, the intersections of Maple Avenue and Fowler 
Avenue with Main Street to the south.  
 
The Site is centered around the Durham Manufacturing Company (DMC), a currently operating 
manufacturing facility located at 201 Main Street (the “DMC Study Area”), and the former location of 
Merriam Manufacturing Company, Inc. (MMC) at 281 Main Street.  The Merriam Manufacturing Company 
Study Area, or “MMC Study Area,” includes the property on which the MMC plant was formerly located at 
281 Main Street, and the abutting residential property at 275 Main Street. 
 
Both companies manufactured metal cabinets, boxes, and other items.  The companies’ past disposal of 
wastewater in lagoons or sludge drying beds, spills at both facilities, and inadequate drum storage 
practices at MMC, among other things, contributed to the contamination at each facility and in the overall 
area of groundwater surrounding both facilities (the “Site-wide Groundwater Study Area”).  Contamination 
from volatile organic compounds (VOCs) has been detected in soil and groundwater on both industrial 
properties, as well as in residential drinking water wells surrounding the MMC and DMC facilities.  As of 
September 2017, there were 54 locations where GAC filtration units and/or bottled water are necessary 
due to groundwater contamination.  Regular monitoring occurs at 28 additional locations, where filtration 
and/or bottled water are not yet needed. 
 
The Record of Decision for the Site was issued on September 30, 2005.  For the Site-wide Groundwater 
Study Area, the remedy includes a connection to the city of Middletown’s Water Distribution System to 
distribute an alternative source of public water to all residences currently affected by groundwater 
contamination and a buffer zone of residences located near the contaminated area. The city of 
Middletown is located north of the town of Durham. These alternatives address current and future risk to 
human health from ingestion of contaminated groundwater. 
 
Under this alternative, the existing Middletown Water Distribution System will be extended from the city of 
Middletown south along Route 17 to residences within the Study Area providing potable water to all 
impacted residents and eliminate current and future risk to human health from ingestion of groundwater.  
This alternative will provide a permanent source of drinking water to all residences currently affected by 
groundwater contamination and a buffer zone of residences located near the contaminated area.  This 
alternative, combined with institutional controls on existing groundwater use, will prevent exposure to 
contaminated groundwater. 
 
The design of the alternative water supply was developed by AECOM under contract to the USEPA. The 
design was put out to bid in June of 2018 by the USACE, and the construction contract was awarded to 
LCC in December 2018 under Contract 19C0002 Durham Meadow Construct Waterline. 
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QAPP Worksheet #9: Project Planning Session Summary 
 
Work of this Contract shall include, but not limited to, the following major items: 
 
• Construction of a new 0.8 million gallon pre-stressed concrete water storage tank, access roadway, 

site improvements, and appurtenances off Talcott Ridge Drive in the City of Middletown. 
• TTHM Treatment at the Cherry Hill Tank. 
• Modifications at the Long Hill Pump Station in the City of Middletown, including SCADA and control 

improvements, chlorine booster, and VFD controls. 
• Talcott Ridge Booster Station 
• Pressure reducing valve and meter vaults 
• Installation of approximately 31,200 linear feet water main (20-inch to 6-inch diameter) and 

appurtenances in Town of Durham and CTDOT roadways, including but not limited to: 
(1) South Main Street (Route 17) in Middletown from Talcott Ridge Drive to the town line with 
Durham, 
(2) Main Street (Route 17) in Durham from the town line to Mill Pond Lane, 
(3) Talcott Lane in Durham, 
(4) Maple Avenue in Durham from Talcott Lane south to the Allyn 
Brook crossing and from the south point of the crossing near John’s 
Way to connect to the existing water main, 
(5) Wallingford Road from Main Street west past Maple Avenue to 
near No. 47 Wallingford Road, 
(6) Maiden Lane from Main Street to the intersection with Pickett 
Lane, 
(7) Pickett Lane; and 
(8) Main Street service extensions (limited lengths) at; Royal Oak 
Drive, Littleton Lane, Parson Lane, Winsome Road, Middlefield 
Road, Haddam Quarter Road, Maiden Lane and Pickett Lane. 

• Installation of approximately 500 linear feet of 12-inch water main and appurtenances on Town of 
Durham property west of Maple Avenue and crossing Allyn Brook. 

• Installation of approximately 206 water service connections (from corporation to curb stops) of which 
approximately 115 will be installed into the building structure to establish a new water supply. 
Components of approximately 114 existing private water supply systems to be abandoned include 
existing wells and appurtenances, including pressure tanks and water treatment devices to be 
removed, as specified, including property restoration. Six supply wells shall be converted to 
monitoring wells.  

• Construction of a booster pump station on South Main Street, including site improvements and 
appurtenances, in Middletown on the northern portion of the CT DOT property across from the 
intersection of Talcott Ridge Road. 

• Construction of a water meter station, including site improvements and appurtenances, in the City of 
Middletown on City-owned property. 
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QAPP Worksheet #11: Project/Data Quality Objectives 
(UFP-QAPP Manual Section 2.6.1) 

(EPA 2106-G-05 Section 2.2.6) 
 

 

This sampling program is designed to produce field and analytical data to be used to meet the 
requirements of the State of Connecticut, the City of Middletown, and the Town of Durham during water 
main and tank testing.   

LCC has contracted Phoenix Environmental Laboratories. Inc.  587 Eat Middle Turnpike, PO BOX 370 
Manchester, CT 06040 to provide analytical services for water quality testing of the water line and tank. 
Consistent with the May 16, 2019, EPA clarifications concerning comments to the initial LCC QAPP dated 
March 21, 2019; the laboratory is currently certified to test drinking water for the analyses required by the 
Environmental Laboratory Certification Program of the Connecticut Department of Public Health.  A copy 
of the current certification is provided in Appendix A.  
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QAPP Worksheet #12: Measurement Performance Criteria 
(UFP-QAPP Manual Section 2.6.2) 

(EPA 2106-G-05 Section 2.2.6) 
 

Refer to Appendix C for Phoenix Environmental Laboratories SOPs for water testing.    Please see appendix D for LCC’s SOP for D-
1 waterline disinfection and D-3 Water Tank Disinfection. 
 
Matrix: Water  
Analytical Group or Method: Total Coliform Bacteria 
Concentration Level: NA  

Data Quality Indicator (DQI) QC sample or measurement performance 
activity Measurement Performance Criteria  

 Field Sample 0 or absent 

   

   

 
Refer to Appendix C: Lab SOPs 
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QAPP Worksheet #12: Measurement Performance Criteria 
(UFP-QAPP Manual Section 2.6.2) 

(EPA 2106-G-05 Section 2.2.6) 
 
Matrix: Water 
Analytical Group or Method: Heterotrophic Plate Count (HPC) 
Concentration Level: NA 

Data Quality Indicator (DQI) QC sample or measurement performance 
activity Measurement Performance Criteria  

 Field Sample < 100 organisms/mL 

   

   

   

   

   

   

   

 
Refer to Appendix C: Lab SOPs 

 

 

 

 

 

 



Title: Quality Assurance Project Plan Durham Waterline Construction:   
Water Line and Water Tank Testing Only 

Revision Number: 4 
Revision Date: July 2019  

Page 25 of 250 
 

QAPP Worksheet #13: Secondary Data Uses and Limitations 
 

 

Matrix: Water 
Analytical Group or Method: Total Chlorine Residual 
Concentration Level: NA 

Data Quality Indicator (DQI) QC sample or measurement performance 
activity Measurement Performance Criteria  

 DPD drop dilution method kit per AWWA C651, 
Appendix A.1.   

<= 4 mg/L 

   

   

   

   

   

   

   

 
Refer to Appendix C: Lab SOPs   
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QAPP Worksheet #13: Secondary Data Uses and Limitations 
 

Matrix: Water 
Analytical Group or Method: Free Chlorine Residual 
Concentration Level: NA 

Data Quality Indicator (DQI) QC sample or measurement performance 
activity Measurement Performance Criteria  

 DPD drop dilution method kit per AWWA C651, 
Appendix A.1.   

<= 4 mg/L 

   

   

   

   

   

   

   

 
Refer to Appendix C: Lab SOPs   
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QAPP Worksheet #13: Secondary Data Uses and Limitations 
 

Matrix: Water 
Analytical Group or Method: Color 
Concentration Level: NA 

Data Quality Indicator (DQI) QC sample or measurement performance 
activity Measurement Performance Criteria  

 Field Sample Visual Test & PH test < 15 CU 

   

   

   

   

   

   

   

 
Refer to Appendix C: Lab SOPs 
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QAPP Worksheet #13: Secondary Data Uses and Limitations 
 

Matrix: Water 
Analytical Group or Method: Turbidity 
Concentration Level: NA 

Data Quality Indicator (DQI) QC sample or measurement performance 
activity Measurement Performance Criteria  

 Field Sample, turbidimeter < 5 NTU 

   

   

   

   

   

   

   

 
 
Refer to Appendix C: Lab SOPs 
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QAPP Worksheet #13: Secondary Data Uses and Limitations 
 

Matrix: Water 
Analytical Group or Method: Odor 
Concentration Level: NA 

Data Quality Indicator (DQI) QC sample or measurement performance 
activity Measurement Performance Criteria  

 Field sample, ((sample Volume + pure water 
volume to remove odor)/ sample volume=ton) 

< 3 

   

   

   

   

   

   

   

 
Source: United States Environmental Protection Agency National Secondary Drinking Water Regulations (NSDWR’s) 
 
Refer to Appendix C: Lab SOPs 
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QAPP Worksheet #13: Secondary Data Uses and Limitations 
 

Matrix: Water 
Analytical Group or Method: pH 
Concentration Level: NA 

Data Quality Indicator (DQI) QC sample or measurement performance 
activity Measurement Performance Criteria  

 Field Sample;  range 6.5 – 8.5 

   

   

   

   

   

   

   

 
Source: United States Environmental Protection Agency National Secondary Drinking Water Regulations (NSDWR’s) 
 

Refer to Appendix C: Lab SOPs 
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QAPP Worksheet #13: Secondary Data Uses and Limitations 
(UFP-QAPP Manual Section 2.7) 

(EPA 2106-G-05 Chapter 3: QAPP Elements For Evaluating Existing Data) 
 

Note there is no secondary data that applies to the water tank and water line testing  

Data type Source Data uses relative to current project Factors affecting the reliability of data and 
limitations on data use 
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QAPP Worksheet #14&16: Project Tasks & Schedule 
(UFP-QAPP Manual Section 2.8.2) 

(EPA 2106-G-05 Section 2.2.4) 
 
 

Scheduling of testing analysis is unknown at this time. It is dependent on the pipe being installed.   

Results will be submitted to USACE prior to work progressing on those sections 

 
 

Activity Responsible Party Planned Start 
Date 

Planned 
Completion Date Deliverable(s) Deliverable Due Date 

      

      

      

      

 

 

 

Schedule Abbreviation Key 
P&S Procure and Submit 
R&A Review and Approve 
Sta Station Points along a survey. 

(Measured in 100’ Increments) 
WL Water Line 
HMA Hot Mix Applied 
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QAPP Worksheet #15: Project Action Limits and Laboratory-Specific Detection/Quantitation Limits 
Phoenix Environmental Laboratories has selected methods that are sufficiently sensitive to meet project 
objectives. 

Parameter Standard 
Total Coliform Bacteria 0 or absent 
HPC < 100 organisms/mL 
Color < 15 CU 
Turbidity < 5 NTU 
Odor < 2 
PH range 6.4 – 10 

 

Lab reporting Limits 

Parameter Limits 
Total Coliform Bacteria 0 or absent 
HPC 0 
Color 1 color units 
Turbidity 0.20 NTU 
Odor 1  
PH 0.5 pH units 
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QAPP Worksheet #17: Sampling Design and Rationale 
(UFP-QAPP Manual Section 3.1.1) 

(EPA 2106-G-05 Section 2.3.1) 
 

 

Sampling design for water quality sampling of the water main, as indicated in the Specifications, is 
dictated by the regulatory requirements for the Town of Durham, City of Middletown and the State of 
Connecticut.  

Water quality testing for the waterline and water tank will be conducted according to the Durham 
Meadows Waterline Testing Plan. A draft version of the plan is included as Appendix B. Water main 
sections to be tested, the tests to be conducted and the objectives for the tests are presented in the 
Testing Plan.  

LCC will conduct water line disinfection and taking water samples for water line disinfection.  LCC will 
sent samples to Phoenix Environmental Laboratories.   Phoenix Environmental Laboratories will be will 
responsible for testing samples and providing results and required analysis.   

Per Section 13225 Prestressed Concrete Tanks, Section 3 – Execution, paragraph 3.10 Waterline 
Disinfection, sub paragraph B “City of Middletown Water and Sewer Department will collect all water 
quality samples with Contractor assistance and will perform all required water quality testing. Contractor 
shall provide at least 72 hours advance notice for scheduling testing. “ 

Consistent with the Specifications, construction water may be discharged at the location designated by 
the Contracting Officer. Construction water that has the potential to be encountered is water that may be 
encountered in excavations, groundwater, domestic water used for hydration, and/or pooled rainwater. 

 
 

Matrix Testing Frequency Analysis Data Use 

    

 



Title: Quality Assurance Project Plan Durham Waterline Construction:   
Water Line and Water Tank Testing Only 

Revision Number: 4 
Revision Date: July 2019 

Page 45 of 250 
 

QAPP Worksheet #18: Sampling Locations and Methods 
(UFP-QAPP Manual Section 3.1.1 and 3.1.2) 

(EPA 2106-G-05 Section 2.3.1 and 2.3.2) 
 
 

Table 18-1: Water Quality Testing- Water Main 

Sample Location Stations Sample ID Matrix Depth Type Analyte / Analytical 
Group 

Sampling 
SOP Comments 

South Main Street 51+90 to 52+35 & 
100+00 to 119+37 

Determined in 
field and 

labeled per 
station number 

Water n/a n/a 

Total Coliform 
Bacteria 

HPC 
Color 

Turbidity 
Odor 
PH 

SOP-002  

Main Street at Royal 
Oak Drive 119+37 to 136+61 

Determined in 
field and 

labeled per 
station number 

Water n/a n/a 

Total Coliform 
Bacteria 

HPC 
Color 

Turbidity 
Odor 
PH 

SOP-002  

Main Street at 
Parsons Lane 136+61 to 151+51 

Determined in 
field and 

labeled per 
station number 

Water n/a n/a 

Total Coliform 
Bacteria 

HPC 
Color 

Turbidity 
Odor 
PH 

SOP-002  

Main Street at 
Haddam Quarter 

Road 
151+51 to 166+32 Determined in 

field and 
Water n/a n/a Total Coliform 

Bacteria 
HPC 

SOP-002  
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QAPP Worksheet #17: Sampling Design and Rationale 
 

Sample Location Stations Sample ID Matrix Depth Type Analyte / Analytical 
Group 

Sampling 
SOP Comments 

labeled per 
station number 

Color 
Turbidity 

Odor 
PH 

Main Street 166+32 to 183+65 

Determined in 
field and 

labeled per 
station number 

Water n/a n/a 

Total Coliform 
Bacteria 

HPC 
Color 

Turbidity 
Odor 
PH 

SOP-002  

Main Street at Pickett 
Lane 183+65 to 204+45 

Determined in 
field and 

labeled per 
station number 

Water n/a n/a 

Total Coliform 
Bacteria 

HPC 
Color 

Turbidity 
Odor 
PH 

SOP-002  

Main Street at Mill 
Pond Lane 204+45 to 209+25 

Determined in 
field and 

labeled per 
station number 

Water n/a n/a 

Total Coliform 
Bacteria 

HPC 
Color 

Turbidity 
Odor 
PH 

SOP-002  

Talcott Ridge Drive 
and Watch Hill Drive 

35+74 to 51+90 
600+00 to 604+31 
605+00 to 607+12 

Determined in 
field and 

Water n/a n/a Total Coliform 
Bacteria 

HPC 

SOP-002  
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QAPP Worksheet #17: Sampling Design and Rationale 
 

Sample Location Stations Sample ID Matrix Depth Type Analyte / Analytical 
Group 

Sampling 
SOP Comments 

labeled per 
station number 

Color 
Turbidity 

Odor 
PH 

Talcott Ridge Drive 

31+84 to 35+74 
30+00 to 31+84 
10+79 to 23+26 
10+30 to 10+79 

Determined in 
field and 

labeled per 
station number 

Water n/a n/a 

Total Coliform 
Bacteria 

HPC 
Color 

Turbidity 
Odor 
PH 

SOP-002  

Maple Avenue 900+00 to 920+65 

Determined in 
field and 

labeled per 
station number 

Water n/a n/a 

Total Coliform 
Bacteria 

HPC 
Color 

Turbidity 
Odor 
PH 

SOP-002  

Wallingford Road 600+00 to 606+87 
606+87 to 609+46 

Determined in 
field and 

labeled per 
station number 

Water n/a n/a 

Total Coliform 
Bacteria 

HPC 
Color 

Turbidity 
Odor 
PH 

SOP-002  

Maple Avenue 920+80 to 940+88 Determined in 
field and 

Water n/a n/a Total Coliform 
Bacteria 

HPC 

SOP-002  
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QAPP Worksheet #17: Sampling Design and Rationale 
 

Sample Location Stations Sample ID Matrix Depth Type Analyte / Analytical 
Group 

Sampling 
SOP Comments 

labeled per 
station number 

Color 
Turbidity 

Odor 
PH 

Talcott Lane 300+00 to 306+13 

Determined in 
field and 

labeled per 
station number 

Water n/a n/a 

Total Coliform 
Bacteria 

HPC 
Color 

Turbidity 
Odor 
PH 

SOP-002  

Maiden Lane 400+00 to 410+47 

Determined in 
field and 

labeled per 
station number 

Water n/a n/a 

Total Coliform 
Bacteria 

HPC 
Color 

Turbidity 
Odor 
PH 

SOP-002  

Maiden Lane 410+47 to 426+03 

Determined in 
field and 

labeled per 
station number 

Water n/a n/a 

Total Coliform 
Bacteria 

HPC 
Color 

Turbidity 
Odor 
PH 

SOP-002  

Pickett  Lane 500+00 to 509+21 Determined in 
field and 

Water n/a n/a Total Coliform 
Bacteria 

HPC 

SOP-002  
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QAPP Worksheet #17: Sampling Design and Rationale 
 

Sample Location Stations Sample ID Matrix Depth Type Analyte / Analytical 
Group 

Sampling 
SOP Comments 

labeled per 
station number 

Color 
Turbidity 

Odor 
PH 

Pickett  Lane 509+21 to 530+90 

Determined in 
field and 

labeled per 
station number 

Water n/a n/a 

Total Coliform 
Bacteria 

HPC 
Color 

Turbidity 
Odor 
PH 

SOP-002  

Pickett  Lane 530+90 to 538+51 

Determined in 
field and 

labeled per 
station number 

Water n/a n/a 

Total Coliform 
Bacteria 

HPC 
Color 

Turbidity 
Odor 
PH 

SOP-002  

Notes: 

  



Title: Quality Assurance Project Plan Durham Waterline Construction:   
Water Line and Water Tank Testing Only 

Revision Number: 4 
Revision Date: July 2019 

Page  50 of 250 
 

QAPP Worksheet #17: Sampling Design and Rationale 
 

 
Table 18-2: Water Quality Testing- Water Tank 

Will be tested at a later date 

Sample Location Sample ID Matrix Depth Type Analyte / Analytical 
Group Sampling SOP Comments 

Water Tank Out 
Flow 

City of Middletown 
Coding Water n/a n/a 

Total Coliform 
Bacteria 

HPC 
Color 

Turbidity 
Odor 
PH 

SOP-003  

        

Notes: 
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QAPP Worksheet #19 & 30: Sample Containers, Preservation, and Hold Times 
(UFP-QAPP Manual Section 3.1.2.2) 
(EPA 2106-G-05 Section 2.3.2) 

 
Table 19/30-1: Water Quality Testing- Water Main 

Sample Delivery Method: 

Matrix/Analyte/Analyte 
Group Method/ SOP 

Container(s) 
(number, size & 

type per sample)1,2 
Preservation Preparation 

Holding Time 
Analytical 

Holding Time 
Data 

Package 
Turnaround 

Lab or Onsite 

Total Coliform Bacteria SM 9223 / 407 Sterilized nonreactive 
borosilicate glass or 
plastic (e.g. Bacteria 
cup) 

4ºC, sodium thiosulfate NA 30 hours 5-7 business 
days 

lab  

Heterotrophic Plate Count SM 9215B / 406     5-7 business 
days 

lab  

Total Chlorine Residual SM4500 /  250 mL poly Dark, ±5ºF of collection 
temperature 

NA 15 minutes   This is a 
field 
parameter 

Free Chlorine Residual SM4500 / 250 mL poly Dark, ±5ºF of collection 
temperature 

NA 15 minutes   This is a 
field 
parameter 

Color SP 317 Erlenmeyers flasks, 
500ml glass watch 
glass covers 

No preservative stored 
at 4°C 

n/a 48 hours 5-7 business 
days 

lab  

Turbidity SM 2130B / 306 950 mL poly No preservative stored 
at 4°C 

n/a 48 hours 5-7 business 
days 

lab  

Odor SM 2150B /317 Erlenmeyers flasks, 
500ml glass watch 
glass covers 

No preservative stored 
at 4°C 

n/a 48 hours 5-7 business 
days 

lab  

pH SM4500 / 950 mL poly Dark, ±5ºF of collection 
temperature 

NA 15 minutes Same day  This is a 
field 
parameter 
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QAPP Worksheet #17: Sampling Design and Rationale 
 

Notes:  pH and total/free chlorine are typically field parameters.  They can do done in the laboratory but will be flagged as past hold time. Field samples will be tested by utilizing a pH 
testing strip  

1) Containers and container size provided by the laboratory may vary. Sample for multiple analyses with the same preservation may be combined. 

2) Containers for all samples and coolers shall be supplied by the laboratory. All sample containers shall be provided from an EPA approved supplier utilizing pre-cleaned containers.



Title: Quality Assurance Project Plan Durham Waterline Construction:   
Water Line and Water Tank Testing Only 

Revision Number: 4 
Revision Date: July 2019 

Page  53 of 250 
 

QAPP Worksheet #17: Sampling Design and Rationale 
 

Table 19/30-2: Water Quality Testing- Water Tank 
Sample Delivery Method: 

Matrix/Analyte/Analyte 
Group Method/ SOP 

Container(s) 
(number, size & 

type per sample)1,2 
Preservation Preparation 

Holding Time 
Analytical 

Holding Time 
Data 

Package 
Turnaround 

Lab or Onsite 

Total Coliform Bacteria SM 9223 / SOP-001 Sterilized nonreactive 
borosilicate glass or 
plastic (e.g. Bacteria 
cup) 

4ºC, sodium thiosulfate NA 30 hours 5-7 business 
days 

lab 

Heterotrophic Plate Count SM 9215B / SOP-
001 

    5-7 business 
days 

lab 

Total Chlorine Residual SM4500 / SOP-001 250 mL poly Dark, ±5ºF of collection 
temperature 

NA 15 minutes  This is a field 
parameter 

Free Chlorine Residual SM4500 / SOP-001 250 mL poly Dark, ±5ºF of collection 
temperature 

NA 15 minutes  This is a field 
parameter 

Color / SOP-001     5-7 business 
days 

lab 

Turbidity SM 2130B / SOP-
001 

    5-7 business 
days 

lab 

Odor SM 2150B / SOP-
001 

    5-7 business 
days 

lab 

pH SM4500 / SOP-001 950 mL poly Dark, ±5ºF of collection 
temperature 

NA 15 minutes  This is a field 
parameter 

 
Notes: :  pH and total/free chlorine are typically field parameters.  They can do done in the laboratory, but will be flagged as past hold time 
 
 

1) Containers and container size provided by the laboratory may vary. Sample for multiple analyses with the same preservation may be combined. 

2) Containers for all samples and coolers shall be supplied by the laboratory. All sample containers shall be provided from an EPA approved supplier utilizing pre-cleaned 
containers. 
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QAPP Worksheet #20: Field QC Summary 
(UFP-QAPP Section 3.1.1 and 3.1.2) 

(EPA 2106-G-05 Section 2.3.5) 
 

 

Collection of field quality control samples, type and frequency, will vary based on the requirements for each type of sample and analytical activity. 
For water quality testing of the water supply, collection of field QC samples will be as required by the City of Middletown and CT DPH.  

 

Sample Area Type Frequency   QC 

Piping Systems Disinfection Each Pipe System 2 consecutive satisfactory 
bacteriological samples 

Samples taken for each 
system  

Tank Disinfection Each Pipe System 2 consecutive satisfactory 
bacteriological samples 

Samples taken for each 
system  
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QAPP Worksheet #21: Field SOPs 
(UFP-QAPP Manual Section 3.1.2) 

(EPA 2106-G-05 Section 2.3.2) 
 

 

SOP # or 
Reference 

Title, Revision, Date, and URL (if 
available) 

Originating 
Organization 

SOP option or Equipment 
Type (if SOP provides 

different options) 

Modified for 
Project? 

Y/N* 

QAPP 
Location Comments* 

SOP-001 City of Middletown Water and Sewer 
Department Disinfection of Water Storage 
Facilities 

City of 
Middletown 

 no Appendix B  

SOP-002 
Standard Operating Procedure 
Testing and Disinfection of Water Mains 

Ludlow 
Construction Inc. 

 no Appendix D  
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QAPP Worksheet #22: Field Equipment Calibration, Maintenance, Testing, and Inspection 
(UFP-QAPP Manual Section 3.1.2.4) 

(EPA 2106-G-05 Section 2.3.6) 
 

Field Equipment Activity SOP Reference Or Description 
of Activity 

Title or position 
of responsible 

person 
Frequency Acceptance 

Criteria 
Corrective 

Action 

Copper Tubing 

Water line 
Testing SOP-002  LCC 1st use, prior to testing Clean, not bent Replace 

Water Tank 
Testing SOP-001 City Of Middletown 1st use, prior to testing Clean, not bent Replace 

      

      

Gloves 

Water line 
Testing SOP-002  LCC Prior to use Complete, no holes, 

rips, correct size Replace 

Water Tank 
Testing SOP-001 City Of Middletown Prior to use Complete, no holes, 

rips, correct size Replace 

      

      

Sample Bottles 

Water line 
Testing SOP-002  LCC Delivered; Prior to use, 

periodic inspections 

Not leaking, not 
cracked, correct size, 
label, clean 

replace 

Water Tank 
Testing SOP-001 City Of Middletown Delivered; Prior to use, 

periodic inspections 

Not leaking, not 
cracked, correct size, 
label, clean 

replace 

      

      

Chlorine  

Water line 
Testing SOP-002  LCC Prior to Use Sealed, proper 

concentration replace 

Water Tank 
Testing SOP-001 City Of Middletown Prior to Use Sealed, proper 

concentration replace 
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Field Equipment Activity SOP Reference Or Description 
of Activity 

Title or position 
of responsible 

person 
Frequency Acceptance 

Criteria 
Corrective 

Action 

       

       

 
Notes: 
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QAPP Worksheet #23: Analytical SOPs 
(UFP-QAPP Manual Section 3.2.1) 

(EPA 2106-G-05 Section 2.3.4) 
 

SOP # Title, Date, and URL (if available) Definitive or 
Screening Data Matrix/Analytical Group SOP Option or Equipment 

Type 
Modified for 
Project? Y/N 

SOP-003a Total Coliform in Drinking water by 
Colilert 

 Water  no 

SOP-003b Chromogenic Total Coliform/E. Coli Test 
by Most Probable Number  Water  no 

SOP-003c 
Heterotrophic Plate Count (HPC) 
formerly known as Standard Plate Count 
(SPC) 

 
Water 

 
no 

SOP-003d PC Titrator for Ph, Alkalinity, 
Conductivity & Turbidity  Water  no 

SOP-003e Threshold Odor.  Water  no 

SOP-003e Odor SOP  Water  no 

SOP-003f 
Measurement of volatile organic 
compounds by capillary column gas 
chromatography/mass spectrometry 

 Water  no 

SOP-003g 
Measurement of purgeable organic 
compounds in water by capillary column 
gas chromatography/mass spectrometry 

 
Water 

 
no 

SOP-003h 

Determination of 1,4-dioxane in water by 
solid phase extraction (spe) and gas 
chromatography/mass spectrometry 
(gc/ms) with selected Ion monitoring 
(sim) 

 Water  no 

SOP-003i Color  Water  no 

      

      

      

      
 



Title: Jard Company RI/FS SAP: Phase 1 and 2 Soil, Sediment, and Surface Water 
Revision Number: 0 

Revision Date: May 2019 
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QAPP Worksheet #23: Analytical SOPs 

 
Notes:
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QAPP Worksheet #24: Analytical Instrument Calibration 
(UFP-QAPP Manual Section 3.2.2) 

(EPA 2106-G-05 Section 2.3.6) 
 

There is currently no field equipment requiring calibration. The PH will be LCC will utilize Copper Tubing, 
Gloves, Sample Bottles, hypochlorite solution, and potable water to obtain samples.   

Please refer to SOP-002a and SOP-002b for sampling and testing methods.  Please refer to SOP-002e for 
testing equipment to be used. 
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QAPP Worksheet #25: Analytical Instrument and Equipment Maintenance, Testing, and Inspection 

(UFP-QAPP Manual Section 3.2.3) 
(EPA 2106-G-05 Section 2.3.6) 

 
Refer to laboratory SOPs in Appendix C. 
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QAPP Worksheet #26 & 27: Sample Handling, Custody, and Disposal 
(UFP-QAPP Manual Section 3.3) 

(EPA 2106-G-05 Section 2.3.3) 
Sampling Organization: Ludlow Construction Company  
Laboratory: Phoenix Environmental Laboratories  
Method of sample delivery (shipper/carrier): Ground courier and Overnight carrier (FedEx or UPS); or laboratory courier 
Number of days from reporting until sample disposal:  
 

Activity Organization and title or position of 
person responsible for the activity SOP reference 

Water Line Testing LCC Personnel  Appendix D SOP – 002A 

Water Tank Testing City of Middletown Appendix D SOP – 002A 
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QAPP Worksheet #28: Analytical Quality Control and Corrective Action 
(UFP-QAPP Manual Section 3.4 and Tables 4, 5, and 6) 

(EPA 2106-G-05 Section 2.3.5) 
 
 
Refer to laboratory SOPs in Appendix C. 
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QAPP Worksheet #29: Project Documents and Records 
(UFP-QAPP Manual Section 3.5.1) 
(EPA 2106-G-05 Section 2.2.8) 

 
 

Sample Collection and Field Records 
Record Generation Verification Storage location/archival 

Consumables Documentation (e.g., LCC test results, 
Certificates of Analysis) 

LCC QC LCC RAC Lead Chemist LCC Project files (electronic, LCC network) 

Field logbook, data collection sheets LCC Field Staff LCC PS LCC Project files (electronic, LCC network) 

Photographs LCC Field Staff LCC PS LCC Project files (electronic, LCC network) 

Instrument calibration records Lab Staff LAB QCM LCC Project files (electronic, LCC network) 

Chain-of-Custody Forms / Airbills LCC Field Staff LCC QC LCC Project files (electronic, LCC network) 

Subcontractor Daily Reports Subcontractor LCC QC LCC Project files (electronic, LCC network) 

Deviations LCC PS LCC QC LCC Project files (electronic, LCC network) 

Nonconformances LCC PS LCC QC LCC Project files (electronic, LCC network) 

Corrective Action Reports LCC PS LCC PM/QA LCC Project files (electronic, LCC network) 

Project Assessments 
Record Generation Verification Storage location/archival 

Field Team Meeting minutes LCC PS None required LCC Project files (electronic, LCC network) 

Completed Safety, Health and Environment (SH&E) 
Management Site Visit form LCC PS  LCC HSO Manager or 

designee 
LCC Project files (electronic, LCC network) 

Laboratory Records 
Record Generation Verification Storage location/archival 

Laboratory Data Report (PDF) Laboratory Laboratory Manager LCC Project files (electronic, LCC network) 

Electronic Data Deliverable (Microsoft Excel) Laboratory LCC Data Coordinator LCC (electronic, LCC network) 
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QAPP Worksheet #31, 32 & 33: Assessments and Corrective Action 
(UFP-QAPP Manual Sections 4.1.1 and 4.1.2) 

(EPA 2106-G-05 Section 2.4 and 2.5.5) 
 

Assessment Response and Corrective Action 

Assessment 
Type 1 Frequency 

Internal 
or 

External 

Organization 
Performing 

Assessment 

Person(s) responsible 
for performing 

assessment, title and 
organizational affiliation 

Person(s) responsible for 
responding to 

assessment findings, 
title and organizational 

affiliation 

Person(s) responsible for 
identifying and implementing 
corrective actions (CA), title 
and organizational affiliation 

Person(s) responsible for 
monitoring effectiveness 

of CA, title and 
organizational affiliation 

ID Each Test Internal Phoenix 
Environmental 
Laboratories 

Lab QA/QC Assistant Lab Director Assistant Lab Director Lab QA/QC 

Correct Analysis Each Test Internal Phoenix 
Environmental 
Laboratories 

Lab QA/QC Assistant Lab Director  Lab QA/QC 

Anomalous 
Result 

Each Test Internal Phoenix 
Environmental 
Laboratories 

Lab QA/QC Assistant Lab Director  Lab QA/QC 

        

        

        

        

        

                                                           
1 TSA = Technical Systems Audit 
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Management Reports 

Type of Report 

Frequency  
(daily, weekly monthly, 

quarterly, annually, 
etc.) 

Projected Delivery Date(s) 
Person(s) Responsible for 
Report Preparation, Title 

and Organizational 
Affiliation 

Report Recipients, Title and Organizational 
Affiliation 

Analytical  Each Test Conducted  QCM Contracting Officer 
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QAPP Worksheet #34: Data Verification and Validation Inputs 
(UFP-QAPP Manual Section 5.2.1 and Table 9) 

(EPA 2106-G-05 Section 2.5.1) 
 

 
 

Item Description Verification 
(completeness) 

Validation 
(conformance to 
specifications) 

Planning Documents/Records 
1 Approved QAPP   
2 The Specifications and Contract X X 
3 Subcontract agreements   
4 Field SOPs X X 
5 Laboratory SOPs X X 
    

Field Report 
6 Chain of Custody X X 

Analytical Data Package 
7 Cover sheet (laboratory identifying information) X X 
8 Case narrative X X 
9 Internal laboratory chain-of-custody X X 
10 Sample receipt records X X 
11 Sample chronology (i.e., dates and times of receipt, preparation, 

and analysis) 
X X 

12 Communication records X X 
13 Limit of detection/limit of quantification establishment and 

verification 
X X 

14 Instrument calibration records X X 
15 Definition of laboratory qualifiers X X 
16 Sample results X X 
17 QC sample results X X 
18 Corrective action reports X X 
19 Raw data X X 
20 Electronic data deliverable X X 
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QAPP Worksheet #35: Data Verification Procedures 
(UFP-QAPP Manual Section 5.2.2) 

(EPA 2106-G-05 Section 2.5.1) 
 

 

Records Reviewed Requirement 
Documents Process Description Responsible Person, 

Organization 

Chain-of-custody forms QAPP, field SOPs, laboratory 
SOPs 

Verify the completeness of chain-of-custody records and entries for consistency with field 
records. 
Verify that custody forms are complete and correct, including sample IDs, preservation, 
analyses, dates, times, and signatures 
Check that appropriate methods and sample preservation have been recorded. 
Verify that the required volume of sample has been collected and that sufficient sample 
volume is available for QC samples (e.g., MS/MSD). 
Verify that all required signatures and dates are present. 
Check for transcription errors. 

LCC Project Superintendent 
or designee (daily) 
Laboratory Sample 
Management (upon sample 
receipt) 
LCC QC/QA Manager 
 

Laboratory Deliverable QAPP 

Verify that the laboratory deliverable contains all records specified in the QAPP. 
Check sample receipt records to ensure sample condition upon receipt was noted, and any 
missing/broken sample containers were noted and reported according to plan. 
Compare the data package with the CoCs to verify that results were provided for all 
collected samples. 
Review the narrative to ensure all QC exceptions are described. 
Check for evidence that any required notifications were provided to project personnel as 
specified in the QAPP. 
Verify that necessary signatures and dates are present. 

Laboratory Project Manager 
(before release) 
LCC QC/QA Manager 
(upon receipt) 

Audit Reports, 
Corrective Action 
Reports 

QAPP 
Verify that all planned audits were conducted. 
Examine audit reports. For any deficiencies noted, verify that corrective action was 
implemented according to plan. 

LCC Project Manager 
LCC QC/QA Manager 
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QAPP Worksheet #36 Data Validation Procedures 
(UFP-QAPP Manual Section 5.2.2) 

(EPA 2106-G-05 Section 2.5.1) 
 
Formal validation of analytical data is not required. 
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QAPP Worksheet #37: Data Usability Assessment 
(UFP-QAPP Manual Section 5.2.3 including Table 12) 

(EPA 2106-G-05 Section 2.5.2, 2.5.3, and 2.5.4) 
 
An overall assessment of data usability is not required.  Data review and verification are presented in Worksheet # 35.
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References 

- USACE Specifications W912WJ18B0016 Construct Waterline Durham Meadows, Durham, 
Connecticut  

- AWWA C600-10 INSTALLATION OF DUCTILE-IRON MAINS AND THEIR APPURTENANCES 
- United States Environmental Protection Agency: Quick Guide to Drinking Water 
- Durham Meadows Waterline RD Disinfecting SOP 
- Town of Middletown Water Storage Facilities SOP 
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Appendix A Laboratory Quality Management Manual and NELAC Certification 
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Appendix B SOP-001 Durham Meadows Waterline Testing Plan  

 
Durham Meadows Waterline RD Disinfecting Water Distribution System 

Section No. 02515-4 
PART 3 - EXECUTION 
3.01 PREPARATION: 

A. Isolate new work being disinfected from system to avoid possibility of contaminating materials 
entering distribution system. 

B. Water Storage Facilities: 
a. Remove debris and material not part of structural or operating facilities of tank. 
b. Clean using high pressure water jet or other equally effective means to remove dirt 

C. and foreign material. 
a. Cleaning shall: 

i. Remove deposits of foreign nature. 
ii. Remove growths. 
iii. Broom walls, floor, and ceiling. 
iv. Avoid damage to structure. 
v. Avoid contamination by workers and equipment. 

b. Remove water, dirt, and foreign material and dispose. 
c. Water used in cleaning reservoir shall be wasted before adding chlorinating agent to 

reservoir. 
D. Method of disinfection for water containment devices and piping systems shall conform to AWWA 

C651 and AWWA C652. 
 



Title: Quality Assurance Project Plan Durham Waterline Construction:   
Water Line and Water Tank Testing Only 

Revision Number: 4 
Revision Date: July 2019 

Page 88 of 250 
 

QAPP Worksheet #37: Data Usability Assessment 
 

Town of Middletown Water Storage Facilities SOP 
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Water Main Service Specs 
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Appendix C SOP-003 Laboratory Standard Operating Procedures  

SOP - 003a Coliform SOP 
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SOP - 003b - E.Coli SOP 



Title: Quality Assurance Project Plan Durham Waterline Construction:   
Water Line and Water Tank Testing Only 

Revision Number: 4 
Revision Date: July 2019 

Page 118 of 250 
 

QAPP Worksheet #37: Data Usability Assessment 
 

 



Title: Quality Assurance Project Plan Durham Waterline Construction:   
Water Line and Water Tank Testing Only 

Revision Number: 4 
Revision Date: July 2019 

Page 119 of 250 
 

QAPP Worksheet #37: Data Usability Assessment 
 



Title: Quality Assurance Project Plan Durham Waterline Construction:   
Water Line and Water Tank Testing Only 

Revision Number: 4 
Revision Date: July 2019 

Page 120 of 250 
 

QAPP Worksheet #37: Data Usability Assessment 
 



Title: Quality Assurance Project Plan Durham Waterline Construction:   
Water Line and Water Tank Testing Only 

Revision Number: 4 
Revision Date: July 2019 

Page 121 of 250 
 

QAPP Worksheet #37: Data Usability Assessment 
 



Title: Quality Assurance Project Plan Durham Waterline Construction:   
Water Line and Water Tank Testing Only 

Revision Number: 4 
Revision Date: July 2019 

Page 122 of 250 
 

QAPP Worksheet #37: Data Usability Assessment 
 



Title: Quality Assurance Project Plan Durham Waterline Construction:   
Water Line and Water Tank Testing Only 

Revision Number: 4 
Revision Date: July 2019 

Page 123 of 250 
 

QAPP Worksheet #37: Data Usability Assessment 
 



Title: Quality Assurance Project Plan Durham Waterline Construction:   
Water Line and Water Tank Testing Only 

Revision Number: 4 
Revision Date: July 2019 

Page 124 of 250 
 

QAPP Worksheet #37: Data Usability Assessment 
 



Title: Quality Assurance Project Plan Durham Waterline Construction:   
Water Line and Water Tank Testing Only 

Revision Number: 4 
Revision Date: July 2019 

Page 125 of 250 
 

QAPP Worksheet #37: Data Usability Assessment 
 



Title: Quality Assurance Project Plan Durham Waterline Construction:   
Water Line and Water Tank Testing Only 

Revision Number: 4 
Revision Date: July 2019 

Page 126 of 250 
 

QAPP Worksheet #37: Data Usability Assessment 
 



Title: Quality Assurance Project Plan Durham Waterline Construction:   
Water Line and Water Tank Testing Only 

Revision Number: 4 
Revision Date: July 2019 

Page 127 of 250 
 

QAPP Worksheet #37: Data Usability Assessment 
 

 



Title: Quality Assurance Project Plan Durham Waterline Construction:   
Water Line and Water Tank Testing Only 

Revision Number: 4 
Revision Date: July 2019 

Page 128 of 250 
 

QAPP Worksheet #37: Data Usability Assessment 
 

SOP - 003c HPC SOP 
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SOP – 003d Turbidity SOP 
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SOP – 003E - Odor SOP 
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SOP – 003F - 602.624.1 –Measurement of volatile organic compounds by capillary column gas 
chromatrography/mass spectrometry 
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SOP – 003G - 651.524.2 - Measurement of purgeable organic compounds in water by capillary column 
gas chromatography/mass spectrometry 
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SOP – 003H – 646 - Determination of 1,4-dioxane in water by solid phase extraction (spe) and gas 
chromatography/mass spectrometry (gc/ms) with selected Ion monitoring (sim) 
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SOP – 0003I – Color 
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Lab Equipment List 
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Appendix D SOP-002 LCC Standard Operating Procedures 

 

SOP-002A - Sampling of Water Lines and Tank. 

LCC will collect samples per AWWA guidelines.   

- Sampling spigot will be attached to the line 
- Sampling spigot will be disinfected per AWWA C-651 
- The sampling spigot will be flushed with water to remove hypochlorite solution 
- A proper sampling container for each analyte will be utilized  

(refer to worksheet 19 and 30 (1) The sample will then be taken with rubber gloves)   
- Once the bottle is filled it will be capped and labeled 
- The completed sample will be placed into a cooler and the chain of custody sheet will be 

updated with the sample’s information (Sample type, sample number, date and time of 
collection and signatures of the collector) 

- The samples will be transported by vehicle in a cooler to the laboratory by Ludlow Construction 
personnel, who will fill out the remaining chain of custody form with lab personnel taking 
custody of samples. 

- Chain of custody sheets will be scanned/copied to maintain records to be accessed in the LCC 
Field Office 

Sample Identification Controls 

Each sample container shall be clearly identified with the name of the project, the field sample number, 
date and time of sampling and the name of the sampling personnel. Field information shall be written in 
indelible ink and the label shall be affixed in such a manner to ensure that is does not become separated 
from its respective container.  

The sample custody procedures will assure that any sample which is analyzed will yield results 
representative of the sample’s condition at the time of sampling. The procedures provided are in 
conformance with the appropriate EPA guidelines.  

The following information will be recorded:  

1) Sample type, sample number, date and time of collection and signatures of the collector.  
2) Signatures of persons involved in sample chain of custody.  
3) Inclusive dates of possession of all individuals involved in sample possession.  
4) Additional remarks the sample handler may have to transcribe onto the chain of custody form.  
5) Analytical parameters required (name and method number).  
6) Name of the project.  
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7) Name and telephone number of the point of contact to call for any questions on the sample 
shipment. 

SOP-002B -Testing and Disinfection of Water Mains 

 
All Testing and Disinfection Procedures will be coordinated by LCC’s PM, Michael Pio, with the Town of 
Middletown and the Town of Durham water operators prior to commencement of work. 
 
Pressure Testing will be completed in 1,000 ft. sections per the specifications. The pressure test will be tested at 
150% of the existing working pressure or 150 psi., whichever is greatest for a 2- hour duration per AWWA 
Standards or at the direction of the Town of Middletown and the Town of Durham water operators. Pressure tests 
will be completed by Ludlow Construction and the results will be forwarded to the Contracting Officer, and the 
Town of Durham and Middletown Water Operators. 
 
Disinfection of new water mains will follow the American Water Works Association (AWWA) Standard 651 
“Disinfecting Water Mains”. This section describes the requirements for pressure and leak testing, and disinfection 
of water mains and appurtenances. 
 
Disinfection method will be “Continuous Feed Method”. The injection will be installed at a sampling point at the 
beginning of the segment to be tested. Chlorine will be injected at a measured rate into the section being 
disinfected at a dosage rate to maintain at a minimum, 25 mg/L throughout the segment. Water used for 
disinfection purposes will be supplied by The Town of Middletown Water Department which will be notified in 
advance. Proper backflow devices will be in place prior to the start of the testing. This chlorinated water will 
remain in the pipes for disinfection purposes for a 24-hour period per AWWA Standards. 
 
Final Flushing will be completed after the pressure test and disinfection process has been completed. Highly 
Chlorinated water will be discharged into the existing town drainage systems through a Dichlorination unit, which 
will remove the high concentrations of chlorine 
 
Bacteriologic Sampling will be done after the final flushing has been completed. Ludlow Construction will collect 
two sets of samples per AWWA C651, Section 5.1 every 1,200 linear feet of pipeline and deliver to a State of 
Connecticut Certified Laboratory (Phoenix Environmental Laboratories) within six hours of obtaining Samples. 
Laboratory tests shall show chlorine residual, after final flushing, of less than 1mg/L for each sample point. Water 
mains will not be activated until a satisfactory Bacteriological sample has been received and with the approval of 
the Contracting Officer. 
 
Repetition of Procedure will be completed if initial chlorination process has failed to produce the required 
residuals and bacteriological tests. 

 



Title: Quality Assurance Project Plan Durham Waterline Construction:   
Water Line and Water Tank Testing Only 

Revision Number: 4 
Revision Date: July 2019 

Page 244 of 250 
 

QAPP Worksheet #37: Data Usability Assessment 
 

 



Title: Quality Assurance Project Plan Durham Waterline Construction:   
Water Line and Water Tank Testing Only 

Revision Number: 4 
Revision Date: July 2019 

Page 245 of 250 
 

QAPP Worksheet #37: Data Usability Assessment 
 

 



Title: Quality Assurance Project Plan Durham Waterline Construction:   
Water Line and Water Tank Testing Only 

Revision Number: 4 
Revision Date: July 2019 

Page 246 of 250 
 

QAPP Worksheet #37: Data Usability Assessment 
 



Title: Quality Assurance Project Plan Durham Waterline Construction:   
Water Line and Water Tank Testing Only 

Revision Number: 4 
Revision Date: July 2019 

Page 247 of 250 
 

QAPP Worksheet #37: Data Usability Assessment 
 

 



Title: Quality Assurance Project Plan Durham Waterline Construction:   
Water Line and Water Tank Testing Only 

Revision Number: 4 
Revision Date: July 2019 

Page 248 of 250 
 

QAPP Worksheet #37: Data Usability Assessment 
 

 
SOP-002C - Hydrostatic Test SOP 

Hydrostatic Test Pump 
    

 

Designed For: 

• Underground waterlines 
• Industrial piping 
• Oil & gas lines 
• Steam lines 
• Fire hoses 
• Sprinkler systems 

Features: 

• Honda GX 160 5.5 HP engine with oil alert 
• Corrosion resistant double diaphragm pump 
• 9.5 G.P.M. maximum (550 max pressure) 
• Stainless steel roll cage with pneumatic vibration isolation 
• 15' high pressure hose with quik connects 
• Complete with 6' suction hose (3/4" diameter) with strainer, and 6' return line 
• 0-1000 liquid filled gauge on pump 
• 0-300 liquid filled gauge on test set-up 
• High pressure test set-up with stainless steel ball valves 
• Dry weight : approx. 100 lbs. 
• Dimensions: (l x w x h) 36x22x29 
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SOP-002D - Water Tank Disinfection  

City of Middletown Water and Sewer Department will collect all water quality sample with Contractor assistance 
and will perform all required water quality testing LCC shall provide at least 72 hours advance notice for scheduling 
testing.  
 
Leakage testing shall be carried out in accordance with AWWA D110 and ACI 350.1 
prior to tank backfilling. Tank shall not be backfilled until it has successfully passed 
leakage testing. 
 
3.09 TANK DISINFECTION: 

A. Disinfect tank and connecting piping with chlorine not sooner than seven days after completion all work 
but before tank is placed in operation. City of Middletown Water and Sewer Department will furnish 
water for disinfection and testing. Contractor shall furnish all labor, chlorinating agent, hoses and water-
injecting apparatus for delivering Prestressed Concrete Tanks Durham Meadows Waterline RD Section No. 
13225-32 chlorine-bearing water into the tank and for the satisfactory completion of tank disinfection. 

B. Method of tank disinfection shall conform to AWWA C652, Chlorination method 3, and to the 
requirements of the City of Middletown Water and Sewer Department, except as otherwise specified 
herein. Chemicals used in the disinfection process shall comply with NSF/ANSI 60. 

C. Close the valve nearest to the tank. Thoroughly hose down the interior of the tank with water containing 
50 ppm chlorine content. Solution shall be pumped into the tank to a depth that when the remainder of 
the tank is filled with water the resulting chlorine content will be 2 ppm. The 50 ppm solution shall be 
held in the tank for 6 hours prior to the addition of water to fill tank. The 2 ppm solution shall be held in 
the tank for 24 hours at which point the tank shall be placed directly into service without draining the 
tank provided that the piping downstream of nearest valve has been properly disinfected. 

D. City of Middletown Water and Sewer Department will collect all water quality samples with Contractor 
assistance and will perform all required water quality testing. Contractor shall provide at least 72 hours 
advance notice for scheduling testing.  

E. Contractor shall not place any portion of the tank in service unless authorized by the City of Middletown 
Water and Sewer Department. 

 
 
 
 
 
 
SOP-002E – Field Analysis Chlorine and PH 

 
During sampling, disinfection and testing of the water lines and tanks Ludlow will conduct field analysis 
to verify chlorine and PH levels.  LCC will utilize PH testing strips and Chlorine testing kits.  

Disinfection of water lines and water tanks. 
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When the waterlines are to be disinfected LCC will add chlorine to the line or tank.  Samples will be 
drawn per the sampling SOP-002a. To verify appropriate chlorine levels, LCC will utilize chlorine testing 
kits to measure the ppm of chlorine.   

Flushing and Testing  

After disinfection, LCC will flush the lines and tanks and remeasure the chlorine levels utilizing the 
chlorine testing kit to verify chlorine levels have been reduced to acceptable levels.  

Once the line or tank has been flushed the PH will be measured. LCC will utilize PH testing strips in the 
field to verify PH levels.   

Results of field tests will be recorded in the field logbook and submitted to the Government.   

Calibration of field Equipment 

LCC will not be utilizing equipment requiring calibration to test for PH or Chlorine levels. Inspections of 
testing kits and supplies will be inspected for correct sensitivity and undamaged.  Sampling and testing 
procedures laid out in SOP-002a  and SOP-022b will be followed. 
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