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February 15, 2019 
File No. 173542.10 
 
Executive Office of Energy and Environmental Affairs  
100 Cambridge Street, Suite 900  
Boston, Massachusetts 02114  
 
Attn: MEPA Office, Secretary Matthew A. Beaton 
 
Re: Expanded Environmental Notification Form 
 Whites Mill Pond Dam Decommissioning & Stream Restoration Project 
 Winchendon, Massachusetts 
 
Dear Secretary Beaton: 

On behalf of our client, The Mill Farm Inititive, GZA GeoEnvironmental, Inc. (GZA) is hereby 
submitting an Expanded Environmental Notification Form (EENF) for the proposed 
decommissioning of Whites Mill Pond Dam on the North Branch of the Miller’s River in 
Winchendon, Massachusetts.  The Mill Farm Initiative is a non-profit organization that 
purchased the property and dam in 2015. At the time of purchase, The Mill Farm Initiative 
assumed responsibility for the dam, which has been out of compliance with the 
Massachusetts Office of Dam Safety since 1980.  

According to the Massachusetts Office of Dam Safety, Whites Mill Pond Dam is in POOR 
condition, meaning that it is at risk of uncontrolled failure. The purpose of the project is 
to protect the public safety and help bring the Dam into compliance with Massachusetts 
Dam Safety regulations (302 CMR 10.00). The dam is classified as an Intermediate size, 
High Hazard (Class I) potential dam, meaning that failure of the dam will likely cause loss 
of life and serious damage to downstream properties and infrastructure.  
 
The proposed project involves dam decommissioning through partial breaching of the 
dam and restoration of the associated reach of the North Branch of the Millers River. The 
project has been designed to protect and restore the existing waterway resources at the 
site and to minimize temporary construction impacts to the surrounding resource areas.   
 
Based on the results of the dam safety inspections, the Owner believes breaching of the 
dam will benefit both the habitat of North Branch of the Miller’s River and the safety of 
the public in the Town of Winchendon.  Therefore, we request a waiver of the 
requirement to prepare an Environmental Impact Report (EIR), which is normally 
necessary for any decrease in impoundment capacity of a dam. Accordingly, this EENF has 
been prepared to address the anticipated environmental issues that would otherwise be 
addressed by the EIR process.  We believe this project meets the waiver criteria in 301 
CMR 11.11(1) and (3) for the following reasons: 

1. “The project is likely to cause no damage to the environment.”   

In our opinion, an EIR is not necessary because the effects of the proposed, properly-
constructed dam breach are an overall positive environmental impact.  Decommissioning 
the Whites Mill Pond Dam will provide an overall environmental benefit by reconnecting 
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upstream and downstream sections of North Branch of the Miller’s River, a Massachusetts Division of Fisheries and 
Wildlife coldwater fishery resource.   

2. “…strict compliance with the provision or requirement [for filing an EIR] would…result in an undue hardship for 
the Proponent, unless based on delay in compliance by the Proponent. 

The Owner has already dedicated a large amount of resources in inspections and investigations to address the 
condition of the Dam, and the additional cost to prepare an EIR would be a financial burden to the Owner.  
Additionally, the Owner is required to comply with an outstanding Dam Safety Order to address the condition of 
the dam in an expedient manner.  The time necessary for the preparation of an EIR could result in potential non-
compliance with the Dam Safety Order and would delay implementation of important dam safety remedial 
measures at the dam site. 

3. “Ample and unconstrained infrastructure facilities and services exist to support the Project (in the case of a 
Project undertaken by an Agency or involving Financial Assistance) or those aspects of the Project within subject 
matter jurisdiction (in the case of a Project undertaken by a Person and requiring one or more Permits or 
involving a Land Transfer but not involving Financial Assistance).”   

The project consists of a dam removal and does not require new or improved infrastructure facilities or services to 
support it.   

If you have any questions regarding this EENF please feel free to contact Chad Cox, P.E., at GZA at (781) 278-5787.   

Very Truly Yours, 

GZA GEOENVIRONMENTAL, INC.  
 
 
 
 
Derek J. Schipper, P.E.      Chad W. Cox, P.E. 
Senior Project Manager      Principal in Charge 
    
cc:  John and Amelia Giovanoni  

J:\170,000-179,999\173542\173542-10.DJS\Permits\MEPA\MEPA Cover Letter.docx 
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Environmental Notification Form 

For Office Use Only 

EEA#:                               

MEPA Analyst: 

 
The information requested on this form must be completed in order to submit a document    
electronically for review under the Massachusetts Environmental Policy Act, 301 CMR 11.00. 

 

Project Name:     Whites Mill Pond Dam Removal and Stream Restoration 

Street Address: 155 Mill Circle 

Municipality: Winchendon Watershed: North Branch Millers River 

Universal Transverse Mercator 
Coordinates: 18 N 744750 4731164 
 

Latitude: 42.69408° north 
Longitude: 72.012262° west 

Estimated commencement date: August 
2019 

December 2019 

Project Type: Dam removal Status of project design:      80 %complete 

Proponent: The Mill Farm Initiative 

Street Address: 155 Mill Circle 

Municipality: Winchendon State:  MA Zip Code: 01475 

Name of Contact Person: John and Amelia Giovanoni 

Firm/Agency: The Mill Farm Initiative Street Address: 155 Mill Circle 

Municipality: Winchendon State: MA Zip Code: 01475 

Phone: 508-942-2952 Fax: E-mail: 
ameliagiovanoni@outlook.com 
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Does this project meet or exceed a mandatory EIR threshold (see 301 CMR 11.03)? 
 Yes  No 
                                                        
If this is an Expanded Environmental Notification Form (ENF) (see 301 CMR 11.05(7)) or a  
Notice of Project Change (NPC), are you requesting: 

 
a Single EIR? (see 301 CMR 11.06(8))                            Yes  No 
a Special Review Procedure? (see 301CMR 11.09)       Yes  No 
a Waiver of mandatory EIR? (see 301 CMR 11.11)        Yes  No 
a Phase I Waiver? (see 301 CMR 11.11)                        Yes  No 
(Note: Greenhouse Gas Emissions analysis must be included in the Expanded ENF.) 
 

The Whites Mill Pond Dam Removal Project is required to follow Greenhouse Gas Emission Policy and 

Protocol as it exceeds a MEPA threshold requiring an Environmental Impact Report (or a waiver of an 

EIR). Emissions will be limited to the operation of construction equipment on-site and there will be no long 

term effects as a result. Emissions will only take place during the construction phase of the project. The 

project will result in the ecological restoration of the site and river, the removal of a dam, and includes the 

dredging/excavation of a waterway; therefore the project qualifies for a de minimis exemption since all 

three of those projects are provided as examples of projects that typically qualify for a de minimis 

exemption according to the Greenhouse Gas Emission Policy and Protocol. 

 
Which MEPA review threshold(s) does the project meet or exceed (see 301 CMR 11.03)? 

11.03 (3)(a)4. Structural alteration of an existing dam that causes an expansion or 20% or any decrease in 
impoundment capacity 

11.03 (3)(b)1.b. alteration of 500 or more linear feet of bank along a fish run or inland bank.  

11.03 (3)(b)(1)(d) alteration of 5,000 or more square feet of bordering or isolate vegetated wetlands; and 

11.03 (3)(b)(1)(f) alteration of ½ or more acres of any other wetlands 

We are respectfully requesting waiver of an Environmental Impact Report (EIR). Given the engineering and 
scientific analyses completed to date and the fundamental premise of the project as one of proactive 
environmental restoration, it is our belief that preparation of an EIR would not "serve to avoid or minimize 
damage to the environment" as described under 301 CMR 11.11(1). Furthermore, it is our belief that 
preparation of an EIR would not provide increased benefit to the project and the environment, as described 
under 301 CMR 11.11(2). The analyses completed to date outlined in the Expanded Environmental 
Notification Form (EENF) demonstrate that the project meets the EIR waiver thresholds as given in 301 CMR 
11.11(3). Specifically, the project does not cause damage to the environment but rather serves to improve 
the aquatic environment. Also, the project does not require infrastructure and services and, therefore, 
"ample and unconstrained infrastructure and services" exist to support the project. The information 
contained in this EENF is intended to provide sufficient information to allow the Secretary to grant the EIR 
waiver.  In the event that the Secretary finds that an EIR continues to be required for this project, we request 
approval for processing this filing as a Single EIR. The justification for these requests is summarized in 
greater detail in this filing.  
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Which State Agency Permits will the project require? 

 
DCR Office of Dam Safety Chapter 253 Sam Safety Permit 

MHC PNF 

MADEP 401 Water Quality Certification 

MADEP Chapter 91 Dredge Permit 

USEPA Section 404 Category II Permit 

MADEP WPA Form 3 - NOI 

 
Identify any financial assistance or land transfer from an Agency of the Commonwealth, 
including the Agency name and the amount of funding or land area in acres:  

 
No land transfer is proposed. The Executive Office of Energy and Environmental Affairs has awarded the 

project a grant from the Dam and Seawall Repairs and Removal Program of $250,000 for the design of the 

removal of Whites Mill Pond Dam. The Owner also intends to apply for other available construction grants 

including the Dam and Seawall Grant, DER Grant and USDA Grant. 
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Summary of Project Size 

& Environmental Impacts 

Existing Change Total 

 LAND 

Total site acreage 42 acres   

New acres of land altered  0.5 acres  

Acres of impervious area 0 0 0 

Square feet of new bordering 
vegetated wetlands alteration 

 +1,356,000 sf 
(created) 

 

 

Square feet of new other wetland 
alteration 

 
 

 
-1,409,100 sf (Land 

Under Water exposed)  

 
 

Acres of new non-water dependent 
use of tidelands or waterways 

 
 

 
0 

 
 

STRUCTURES 

Gross square footage N/A N/A N/A 

Number of housing units N/A N/A N/A 

Maximum height (feet) N/A N/A N/A 

TRANSPORTATION 

Vehicle trips per day N/A N/A N/A 

Parking spaces N/A N/A N/A 

WASTEWATER 

Water Use (Gallons per day) N/A N/A N/A 

Water withdrawal (GPD) N/A N/A N/A 

Wastewater generation/treatment 
(GPD) 

N/A N/A N/A 

Length of water mains (miles) N/A N/A N/A 

Length of sewer mains (miles) N/A N/A N/A 

 
Has this project been filed with MEPA before?  

 Yes (EEA #                    )   No   
 

Has any project on this site been filed with MEPA before?  
 Yes (EEA #                    )   No 
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GENERAL PROJECT INFORMATION – all proponents must fill out this section 

 
PROJECT DESCRIPTION:   

 
Describe the existing conditions and land uses on the project site: 
 
The Mill Farm Initiative, Inc. / The Brandywine Farms, Inc. owns and operates the Whites Mill Pond Dam 

along the North Branch of the Millers River in Winchendon, Massachusetts. Based on previously performed 

Phase I dam safety inspections by Pare Corporation and GZA and follow-up inspections performed by 

GZA, the Whites Mill Pond Dam is judged to be in POOR condition. Key safety deficiencies currently 

observed at Whites Mill Pond Dam include: cracking and missing mortar in masonry spillway walls; a low 

area and sinkholes on the top of the embankment to right of the spillway; scarped and unprotected 

upstream slopes; steep downstream slope to left of the spillway; corroded vertical supports of the spillway 

foot bridge; missing stones in the downstream masonry face; bulging of the downstream masonry wall to 

right of the spillway; leakage/seepage at the toe of the dam including a large saturated area near the 

middle of the dam and a discrete area of seepage at the base of the downstream wall right of the spillway; 

inadequate discharge capacity to accommodate the Spillway Design Flood (SDF); and inoperable low-

level outlet.  A separate earthen embankment dike is present to the left of the main dam and has large trees 

and an overturned tree on the embankment.  

 

The dam is an approximately 375-foot-long earthen embankment with a maximum structural height of 

about 12.5 feet and a hydraulic height of about 10.5 feet. The dam crest to the right of the spillway is an 

approximately 16-foot-wide, level, grass surface. The downstream side of the dam to the right of the 

spillway is a dry set stone masonry wall that runs from the right side of the primary spillway to a building 

near the right abutment. An approximately 24-foot-wide by 10.5-foot-high concrete broad crested weir is 

located near the left abutment. The spillway is traversed via a steel-framed pedestrian foot bridge, with 

wood deck platform.  Flow over the spillway cascades onto bedrock downstream of the dam then flows into 

a stone wall lined channel.  The low-level outlet consists of a stone box culvert, 3.2 feet wide by 1.8 feet 

high, and is controlled by a (inoperable) gate near the centerline of the dam. A concrete sluiceway intake is 

located at the right abutment. An approximately 150-foot-long, 3-foot-high earthen dike is located to the 

left of the left dam abutment. 

 

The dam is classified as an Intermediate size, High Hazard (Class I) potential dam, meaning that failure of 

the dam will likely cause loss of life and serious damage to downstream properties and infrastructure. 

The proposed project involves dam decommissioning through partial breaching of the dam and stream 

restoration. The project has been designed to protect the existing waterway resources supported by the dam 

and to minimize temporary construction impacts to the surrounding resource areas.   

 

The Massachusetts Department of Conservation and Recreation (DCR) Office of Dam Safety (ODS) issued 

a Certificate of Non-Compliance and Dam Safety Order on October 9, 2015.  The ODS stated that the dam 

has been determined to be “Structurally Deficient” and in “Poor” condition.  The ODS ordered the Owner 

to bring the dam into compliance through repair, breach, or removal of the structure.  

 
Describe the proposed project and its programmatic and physical elements:  
 
The Owner has elected to partially breach the dam to address the dam safety deficiencies through dam 

decommissioning and at the same time provide proactive environmental restoration of the riverine ecology 

in the upstream impoundment area.  The dam decommissioning and stream restoration project process is 

anticipated as follows:  
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The pond will be initially lowered by passing flow through the existing low-level outlet, if possible. 

However, the operability of the outlet is unknown so it is anticipated that a more active process to drain the 

pond will be needed consisting of incrementally removing portions of the existing spillway and then 

providing a temporary “notch” in the embankment.  During this process, the upstream channel in the 

impoundment is expected to become further defined through natural channel formation.  The natural 

movement of water will enhance and deepen the pre-existing channel which has been observed in the 

impoundment area during periods of low water.  The constructed dam breach channel will be tied into the 

natural upstream channel immediately upstream of the existing embankment.  The remaining sediment will 

be allowed to naturally re-distribute in the downstream channel over time.  The alignment of the upstream 

channel is anticipated to follow that which has already been observed during the seasonal periods of low 

water which have occurred in the past.   

 

The dam will be physically decommissioned by creating a breach in the embankment to the right of the 

existing spillway. An approximate 15-foot-wide primary channel will be excavated through the dam.  

The primary channel will be shaped such that a thalweg exists to concentrate flow to improve fish passage 

during low flow periods. Grades to the left and right of the new channel will be about 2 feet higher than the 

channel bottom for a distance of about 25 feet to provide for overbank areas which will accommodate flood 

flows.  The overbanks will also allow for passage of terrestrial wildlife. Grades will then slope up to the 

dam crest at an approximate 2.5 horizontal to 1 vertical slope. The 2.5H:1V slope will be armored in rip 

rap and vegetation.  It is expected that some adjustments to the channel geometry may be needed during 

construction to accommodate the bedrock surface in the area of the existing spillway.  The existing spillway 

catwalk and concrete slab will be fully removed.  The new breach channel will confluence with the existing 

spillway discharge channel immediately downstream of the dam.  This will necessitate some removal of 

stone masonry channel walls on the right side of the channel.  Remaining portions of the channel walls, 

dam embankment, and the existing stone masonry embankment retaining walls will remain.  All stone 

removed from existing dry stone walls will be reused on site as channel or slope stabilization.  The 

sluiceway at the right side of the dam will be filled and decommissioned. The existing dike will be left in 

place. No modifications to the dike are proposed. 

 

The new channel overbanks will be provided with a topsoil cover, seeded, and revegetated with appropriate 

materials.  Coir rolls will be used as both temporary erosion control and to define channel banks.  The 

channel itself will be formed into the native soil material with no additions to channel bottom.  The existing 

stone channel walls will also be extended upstream for a limited distance through the breach channel to 

stabilize the channel extents where the channel bends.  Random boulders (from disassembled dry-stone 

walls) will be used to enhance the channel.  Limited upstream seeding will be provided in the immediate 

area of the dam but the majority of the former impoundment will be allowed to naturally revegetate.  This 

natural revegetation approach has been successfully used at a number of other dam removal/breaching 

projects in Massachusetts.  A pedestrian foot bridge will be placed to facilitate public access, and historic 

displays and environmental enhancements will be installed.  

 

Removal of the entire horizontal extent of the dam was judged not to be required. The design calls for the 

full vertical extent of the dam to be removed within the limits of the breach section. Under significant 

floods, the former pond area will act as an overbank area. The breach channel has been specifically 

designed to pass flood flows without significant re-impoundment. In GZA’s opinion, significant 

impoundment is considered to have not occurred if no more than six (6) vertical feet of temporary 

differential head exists when comparing water surface elevations immediately upstream and downstream of 

the breach during peak flows associated with the 100-year flood. Massachusetts dam safety regulations 

consider structures non-jurisdiction if the structure height (and thus the impoundment height) does not 

exceed six feet (302 CMR 10.06). The basis of design for the breach of the Whites Mill Pond Dam was 

taken as the 500-year flood and the above hydraulic criteria have been met, therefore it is GZA’s opinion 
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that the structure will be non-jurisdictional following the completion of this project.  Hydrologic and 

hydraulic analyses have demonstrated that the decommissioning of the dam will not exacerbate 

downstream flooding. 

 

The proposed project will not only address the existing safety concerns at the dam but serve to proactively 

restore the riverine environment at and upstream of the dam.  Upon completion of the project, the dam will 

no longer serve as a barrier to passage of aquatic and other wildlife.  Approximately 5,300 linear feet of 

river channel will be restored to free flowing conditions.  In addition, the upstream area in the former 

artificial impoundment is expected to revert to wetlands conditions, resulting in the creation of 

approximately 40 acres of new bordering vegetated wetlands resources.    The banks of the upstream 

restored stream channel in the former pond area will be allowed to naturally re-form to a stable or meta-

stable configuration.  Sediment from within the new stream channel will be allowed to naturally mobilize 

and restore the typical sediment transport dynamics in the river.  The new overbanks will naturally 

revegetate and stabilize.  The habitat capacity of the streambanks will be improved as the bank vegetation 

in the restored brook will be adjacent to water which is more suited for cold water fisheries. All changes to 

the project area are expected to provide equal or better wildlife habitat and will result in no adverse effects 

on wildlife habitat.  Specific environmental benefits anticipated to be provided by the project are listed 

below. 

 

Anticipated Benefits of Dam Removal: 

 

▪ Removal of significant 

hazard risk from dam failure 

Removing the dam will limit the risk of another full, uncontrolled 

breach occurring in the future, which has an increased likelihood 

considering that the dam is in Poor condition and the dam has the 

potential to overtop during the Spillway Design Flood.  

▪ Restoration of the natural 

channel  

Rivers in their natural state are dynamic systems where changing flow 

levels trigger growth and reproduction cycles in native river species 

creating a healthier and more biodiverse ecosystem.  

▪ Restoration of natural 

dissolved oxygen levels 

The recreation of a natural riffle-pool stream channel will help 

increase dissolved oxygen levels in the water, which would result in 

increased water quality and riverine biodiversity. 

▪ Restoration of natural water 

temperatures 

Water held behind dams is often warmer than in free-flowing rivers. 

Removing the dam will help restore natural temperature regimes and 

support the return of cold-water fish species. 

▪ Improved water quality 

Restoration of natural flow regimes through dam removal will help 

increase pollution dilution and transport in the Brook, which will help 

increase water quality. 

▪ Improvement of natural 

sediment transport 

pathways 

Natural sediment transport, an essential geomorphological function 

of the river, will be restored by the dam breach. This will replenish the 

sediment-starved areas downstream of the dam, and result in a 

healthier ecosystem.  

▪ Restoration of Bordering 

Vegetated Wetlands  

As this project is a proactive stream restoration project, with a goal of 

returning the stream to its natural condition, there will be a 

transformation of wetlands resources.  Most of the Land Under Water 

(LUW) which created due to the impoundment behind the dam is 

anticipated to transform into Bordering Vegetated Wetlands (BVW).  
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The restored BVW is likely to initially take the form of bog or shrub 

swamp, with some areas ultimately transforming into wooded 

coniferous swamp.  Stable vegetated stream banks will replace pond 

banks and provide equivalent or better habitat.  Some open water 

areas will remain, particularly in the upper reaches of the former 

pond area. 

 

 

No new infrastructure is required to support this project.  The only structure proposed is a small 

pedestrian footbridge proposed to replace the existing catwalk over the existing spillway.  The proposed 

replacement footbridge will provided connectivity for existing walking trails around the current pond 

perimeter.  The project is taking place solely on private property and there are no anticipated changes to 

the capacity of or demand on the municipal and/or regional infrastructure. 

 
Describe the on-site project alternatives (and alternative off-site locations, if applicable), 
considered by the proponent, including at least one feasible alternative that is allowed under 
current zoning, and the reasons(s) 
that they were not selected as the preferred alternative: 
 
An alternatives analysis was conducted in order to recommend a preferred course of action to address 

the existing dam safety and other deficiencies at the dam.  Consideration was also given to the economic, 

ecological, and legal impacts of each three alternatives considered in the analysis. 

 

1. NO ACTION ALTERNATIVE (Not Selected) 

 

The existing Whites Mill Pond Dam has been classified as being in Poor condition by the DCR Office of 

Dam Safety. In addition, the Dam is classified as a High downstream hazard potential structure, meaning 

that failure of the dam would likely lead to serious damage of downstream infrastructure and property, 

and possible loss of life. The DCR Office of Dam Safety has issued a Dam Safety Order requiring the 

owner to bring the dam into compliance with current Commonwealth of Massachusetts Dam Safety 

Regulations (302 CMR 10.00). The No Action alternative would leave the dam in its current state, which 

would post a potential risk to downstream life and property, and would be in violation of the Dam Safety 

Order.  

 
2. REPAIR/RECONSTRUCTION (Not Selected) 

 

Repairing the dam would satisfy the requirements of the Dam Safety Order, would help prevent a 

potential failure of the dam, and would maintain the dam’s impoundment – Whites Mill Pond. 

Construction cost of the dam repairs would likely far exceed the cost to the Dam Breach Alternative, in 

GZA’s opinion.  Dam repairs would require significant modifications to the existing structure which 

would alter the visual character of the dam.  Once the dam is repaired, Brandywine Farms, Inc. would be 

required to maintain the dam, and also hire a dam safety engineer to perform periodic visual inspections 

under 302 CMR 10.00. The repaired dam would remain a HIGH hazard structure. 

 

3. DAM BREACH (Selected as Preferred Alternative) 

 

Removal or breaching of the dam would satisfy the requirements of the Dam Safety Order and would 

restore the natural (pre-dam construction) North Branch of the Millers River stream channel through the 

current impoundment area to free-flowing conditions. Removal/breach of the dam, if properly 

constructed, would remove the fish passage barrier created by the current dam, and would improve water 

quality in the North Branch of the Millers River by restoring natural sediment transport and water 
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temperatures. Dam breaching would change the character of the existing site by converting significant 

portions of the existing low-quality pond resources (Land Under Water) into Wetland (BVW) areas and 

free-flowing river channel.   

 

Dam decommissioning through partial breaching of the dam is the preferred alternative because it 

permanently removes dam safety concerns, proactively restores the natural environment within the river, 

and is more cost effective than repair.   

 
Summarize the mitigation measures proposed to offset the impacts of the preferred alternative:  
 

Because one of the primary goals of the Whites Mill Pond Dam Removal project is stream restoration 

and restoration of fish passage, the project was designed with environmental sensitivity to be of primary 

importance and no mitigation is required.  The configuration of the channel section through the dam is 

designed to safely pass the 100-year and 500-year design storms and reconnect the upstream and 

downstream portions of the North Branch of the Millers River stream channel, and provide for potential 

fish passage. Based on typical engineering practice, as informed by Commonwealth of Massachusetts 

dam safety regulations, it is GZA’s opinion that the proposed channel section through the dam should be 

capable of passing the 100-year flood flow without impounding a significant head of water (assumed to 

be a differential head of six feet). The proposed channel has been designed to exceed this requirement 

such that sufficient capacity is provided to pass 500-year flood flows without overtopping remaining 

portions of the former structure. The reconfigured channel was also sized to maintain existing 

downstream flows under normal and flood conditions and be conducive to upstream fish passage. 

As with any dam removal, the project will involve short-term impacts to regulated resource areas. These 

impacts have been minimized to the extent possible through careful planning and design, regulatory 

coordination, and the proposed construction sequencing and monitoring.  Standard Best Management 

Practices (BMPs) will be employed during construction.  The net result of the project in the long-term is 

overwhelmingly positive, and includes public safety/flood damage prevention, restored fish passage, 

improved habitat, improved water quality, and the restoration of ecological processes that will help 

sustain a healthy stream into the future. 

 

If the project is proposed to be constructed in phases, please describe each phase: The project 
is expected to be performed continuously for a duration of about 3 months. 
  
 
AREAS OF CRITICAL ENVIRONMENTAL CONCERN: 
Is the project within or adjacent to an Area of Critical Environmental Concern? 

Yes (Specify__________________________________)       
No 

if yes, does the ACEC have an approved Resource Management Plan? ___ Yes  ___ No;  
If yes, describe how the project complies with this plan.   
_______________________________________________________  
Will there be stormwater runoff or discharge to the designated ACEC? ___ Yes  ___ No;  
If yes, describe and assess the potential impacts of such stormwater runoff/discharge to the designated ACEC. 
 _________________________________________________ 

 
RARE SPECIES:  
Does the project site include Estimated and/or Priority Habitat of State-Listed Rare Species?  (see 
http://www.mass.gov/dfwele/dfw/nhesp/regulatory_review/priority_habitat/priority_habitat_home.htm) 

     Yes (Specify__________________________________ )      No 
 

HISTORICAL /ARCHAEOLOGICAL RESOURCES:  
Does the project site include any structure, site or district listed in the State Register of Historic Place  
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or the inventory of Historic and Archaeological Assets of the Commonwealth? 
      Yes (Specify On-site structure: White, N.D. and Sons & Nelson Mills Office – An on-site structure not 
impacted by the dam decommissioning.)      No 

If yes, does the project involve any demolition or destruction of any listed or inventoried historic  
or archaeological resources?  Yes (Specify__________________________________)      No 

 
WATER RESOURCES: 
Is there an Outstanding Resource Water (ORW) on or within a half-mile radius of the project site?  ___Yes _X_No;  
if yes, identify the ORW and its location. ______________________________________________ 
 
(NOTE: Outstanding Resource Waters include Class A public water supplies, their tributaries, and bordering  
wetlands;  active and inactive reservoirs approved by MassDEP; certain waters within Areas of Critical 
Environmental Concern, and certified vernal pools.  Outstanding resource waters are listed in the  
Surface Water Quality Standards, 314 CMR 4.00.)  
 
Are there any impaired water bodies on or within a half-mile radius of the project site?  _X__Yes ___No; if yes, 
 identify the water body and pollutant(s) causing the impairment: 
 

Lake Monomonac:Cat 5 

• Non-native aquatic plants * TMDL not required (non-pollutant) 

• Mercury in fish tissue 

 

Whites Mill Pond: Cat 4a  

• Aquatic Plans (Macrophytes) * TMDL not required (non-pollutant) 

• Nutrient/Eutrophication Biological Indicators 

 

Northern Branch Miller River: Cat 5  

• Mercury in Fish tissue 

 
Is the project within a medium or high stress basin, as established by the Massachusetts  
Water Resources Commission? _X_Yes  ___No 
 
STORMWATER MANAGEMENT: 
 
Generally describe the project's stormwater impacts and measures that the project will take to comply  
with the standards found in MassDEP's Stormwater Management Regulations: 
 

The project will have an overall beneficial effect on site stormwater.  Breaching of the dam will restore the 

North Branch of Miller’s River to free-flowing conditions and will help recreate natural Bordering Vegetated 

Wetlands and vegetated buffer zone along the stream channel.  The new BVW and vegetated buffer zone will 

provide a natural buffer to stormwater discharge into the stream channel from the adjacent watershed.  

Hydrologic and Hydraulic modeling by GZA indicates that no increase in downstream flooding potential is 

expected to result from this project.   

 

During construction, temporary erosion, sedimentation, and water controls will be implemented using Best 

Management Practices.  These measures will help protect adjacent wetland and waterway resources from 

erosion and stormwater runoff during construction. 
 
MASSACHUSETTS CONTINGENCY PLAN: 
Has the project site been, or is it currently being, regulated under M.G.L.c.21E or the Massachusetts Contingency 
Plan?  Yes  _X__ No  __ ; if yes, please describe the current status of the site (including Release Tracking Number 
(RTN), cleanup phase, and Response  
Action Outcome classification):__________________  
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According to review of GIS data maintained by the Commonwealth, Whites Mill Pond does not contain any 

listed solid waste facilities, BWP Major Facilities or surface and underground discharge locations.  The former 

Mylec mill complex is listed twice as a hazardous waste disposal site (“21e site”) under Release Tracking 

Numbers (RTNs) 2-14319 and 2-19250.  Both RTNs appear limited to areas downstream of the dam.  RTN 2-

14319 is associated with the detection of polychlorinated biphenyls (PCBs) in soil and sediment at and 

downstream of the mill complex.  Response actions included the dredging and off-site disposal of impacted 

sediments from the mill tail race and Millers River downstream of the dam.  Sediment sampling conducted 

under RTN 2-14319 within Whites Mill Pond did not detect PCBs above laboratory method detection limits.  

RTN 2-14319 has reach a Permanent Solution under the MCP.  RTN 2-19250 is an active site.  On July 16, 

2014, a release of lubricating oil was reported to MassDEP.  The release reportedly impacted an area beneath 

and/or immediately west of the mill building, downstream from the dam.  Response actions for RTN 2-19250 

are ongoing under the MCP.  There are no sites with Activity and Use Limitations (AUL) in the watershed.  

Results of the due diligence study suggest that there are few, if any, point sources of contamination (spills, etc.) 

that might impact sediment quality in the Whites Mill Pond impoundment.  These are the sediments which will 

be mobilized during the natural channel formation process following the decommissioning of the dam.  

 
Is there an Activity and Use Limitation (AUL) on any portion of the project site? Yes ___ No _X_;  
if yes, describe which portion of the site and how the project will be consistent with the AUL: 
_____________________.  
 
Are you aware of any Reportable Conditions at the property that have not yet been assigned an RTN?   
Yes  ___ No  _X_ ; if yes, please describe:____________________________________ 
 
SOLID AND HAZARDOUS WASTE: 
 
If the project will generate solid waste during demolition or construction, describe alternatives considered  
for re-use, recycling, and disposal of, e.g., asphalt, brick, concrete, gypsum, metal, wood: 

 
(NOTE: Asphalt pavement, brick, concrete and metal are banned from disposal at Massachusetts 
 landfills and waste combustion facilities and wood is banned from disposal at Massachusetts landfills.   
See 310 CMR 19.017 for the complete list of banned materials.) 
 

The project includes the demolition of the existing dam spillway, footbridge, training walls, and a portion 

of the existing abutment. The concrete will be broken in place and hauled off-site by dump truck to an 

approved disposal area. Other debris will be removed and disposed of lawfully.  Stone masonry from the 

existing dam embankment walls and spillway training walls will be reused on site for slope and stream 

channel stabilization.  Excavated soil materials will be relocated on site and stabilized.  
 
 
Will your project disturb asbestos containing materials? Yes  ___ No  _X_ ;  
if yes, please consult state asbestos requirements at http://mass.gov/MassDEP/air/asbhom01.htm 

 
Describe anti-idling and other measures to limit emissions from construction equipment:  
 

Staging areas will be established in upland areas in a manner such that the abutting properties are not 

affected by construction equipment emissions.  Diesel-powered construction equipment will be allowed to idle 

for a maximum of three minutes unless otherwise necessary. 

 
DESIGNATED WILD AND SCENIC RIVER: 
 
Is this project site located wholly or partially within a defined river corridor of a federally  

http://mass.gov/dep/air/asbhom01.htm
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designated Wild and Scenic River or a state designated Scenic River? Yes       No X__ ; 
 if yes, specify name of river and designation:  

 

River is not designated as Wild and Scenic but is included within the Freedom’s Way National Heritage Area 

(2009 designation).  http://www.mass.gov/dcr/stewardship/histland/essex.htm 

 
 
 
If yes, does the project have the potential to impact any of the “outstandingly remarkable”  
resources of a federally Wild and Scenic River or the stated purpose of a state designated Scenic River?  
Yes  ___ No X ___ ; if yes, specify name of river and designation: _____________;  
if yes, will the project will result in any impacts to any of the designated “outstandingly remarkable”  
resources of the Wild and Scenic River or the stated purposes of a Scenic River.   
Yes  ___ No  ___ ; 
 if yes,describe the potential impacts to one or more of the “outstandingly remarkable” resources or  
stated purposes and mitigation measures proposed. 
 

 
 

 

 
LAND SECTION – all proponents must fill out this section 

 
I.  Thresholds / Permits 

A.  Does the project meet or exceed any review thresholds related to land (see 301 CMR 11.03(1) 
__ Yes _X_ No; if yes, specify each threshold: 
 

 
II. Impacts and Permits  

A.  Describe, in acres, the current and proposed character of the project site, as follows: 
Existing  Change  Total   

Footprint of buildings   __0__  ___0____ __0__   
Internal roadways     ___0____ ___0____ ____0___     
Parking and other paved areas  __0.2 acres ___0____ __0.2 ac   
Other altered areas   __0.8 acres       0             __0.8 ac 

     
Undeveloped areas   __37 acres        0_  37 ac   
 (Impoundment, woodland, channel)    (former pond to remain undeveloped)  
Total: Project Site Acreage  __42 acres    _ 0____ __42 ac__     
 

B. Has any part of the project site been in active agricultural use in the last five years?  
 ___ Yes _ X_ No; if yes, how many acres of land in agricultural use (with prime state or 
 locally important agricultural soils) will be converted to nonagricultural use? 

 
C. Is any part of the project site currently or proposed to be in active forestry use? 
  ___ Yes _X_ No; if yes, please describe current and proposed forestry activities and 
 indicate whether any part of the site is the subject of a forest management plan approved by 
 the Department  of Conservation and Recreation: 

 
D.  Does any part of the project involve conversion of land held for natural resources purposes in 
 accordance with Article 97 of the Amendments to the Constitution of the Commonwealth to 
 any purpose not in accordance with Article 97? ___ Yes _X_ No; if yes, describe: 

 
E.  Is any part of the project site currently subject to a conservation restriction, preservation 
 restriction, agricultural preservation restriction or watershed preservation restriction? ___ 

http://www.mass.gov/dcr/stewardship/histland/essex.htm
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 ____ Yes_X_ No; if yes, does the project involve the release or modification of such 
restriction?   ___ Yes ___ No; if yes, describe: 

 
F.  Does the project require approval of a new urban redevelopment project or a fundamental change 
 in an existing urban redevelopment project under M.G.L.c.121A?  ___ Yes _X_ No; if yes, 
 describe: 

 
G.  Does the project require approval of a new urban renewal plan or a major modification of an 
 existing urban renewal plan under M.G.L.c.121B? Yes ___ No _X_; if yes, describe: 

 
 

     III. Consistency 
A. Identify the current municipal comprehensive land use plan  

 

1)  Winchendon Master Plan, 2006 

2)  Open Space and Recreation Plan Update, May 2007 

3)  Winchendon Master Plan Update; Housing Element, January 2015 

4)  Draft Economic Development Recommendations, November 2014 
 
 

B. Describe the project’s consistency with that plan with regard to: 

1) economic development  

 

The project will enhance the town’s outdoor attractions by adding recreational 

opportunities described in the master plan, such as walking trails, fishing and canoeing.   
 
          2)   adequacy of infrastructure  

 

The dam, which has been out of compliance since 1980, will be removed alleviating the 

concern of failure to the downstream properties.  No municipal or regional infrastructure 

is needed to support the proposed project. 
 
          3)   open space impacts  

 

The removal of the dam will allow for incorporation of the area of the former White’s 

Mill Pond into the landscape design for Public Open Spaces. The project proposes to 

return access to the pond to the residents of Winchendon. This project will also enhance 

habitat for fish and other aquatic species and provide wetland resource functions and 

values.  
 
 4)  compatibility with adjacent land uses 
 

Adjacent properties are privately owned residential properties and open space (e.g. river, 

woodlands, and wetlands). This project is compatible with adjacent land uses because the 

goals are to remove the safety threat of a potential dam failure and restore habitat for 

native species while maintaining open space.  
 
C. Identify the current Regional Policy Plan of the applicable Regional Planning Agency (RPA) 

 RPA: Montachusett Regional Planning Commission 

 Title: Montachusett Regional Strategic Framework Plan    Date: April 2011 

D. Describe the project’s consistency with that plan with regard to: 

1) economic development  
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The project will provide additional recreational opportunities for promoting tourism in 

the area and will enhance the region’s environment and cultural heritage, as highlighted 

in Objective 1 of the Economic Development goals in the Strategic framework plan.  
 
2) adequacy of infrastructure  
 

The existing dam poses a threat to property, wildlife, and people downstream of the dam 

in its current conditions. This project will remove the threat of a dam failure.  No 

municipal or regional infrastructure is needed to support the proposed project. 
 
3) open space impacts  
 

Open space will be created by the removal of the dam. The dam removal will allow for use 

of the pond for recreational opportunities like fishing and canoeing. Dam removal also 

enhances habitat for riverine and wetland species. These open spaces fulfill Objective 1 

and Objective 2 of the Open Space Preservation goals in the Strategic Framework Plan. 
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RARE SPECIES SECTION 

 
I.  Thresholds / Permits  

A.  Will the project meet or exceed any review thresholds related to rare species or habitat (see 
 301  CMR 11.03(2))?  ___ Yes _X_ No; if yes, specify, in quantitative terms: 

  
  (NOTE: If you are uncertain, it is recommended that you consult with the Natural Heritage and 

 Endangered Species Program (NHESP) prior to submitting the ENF.) 
 

 B.  Does the project require any state permits related to rare species or habitat?   __ Yes   X No 
 
C.  Does the project site fall within mapped rare species habitat (Priority or Estimated Habitat?) in the 

 current Massachusetts Natural Heritage Atlas (attach relevant page)?  ___ Yes   X  No. 
  
D.  If you answered "No" to all questions A, B and C, proceed to the Wetlands, Waterways, and 
 Tidelands Section.  If you answered "Yes" to either question A or question B, fill out the 
 remainder of the Rare Species section below. 

 
II.   Impacts and Permits 

A.   Does the project site fall within Priority or Estimated Habitat in the current Massachusetts Natural 
 Heritage Atlas (attach relevant page)?  ___ Yes _X_ No.  If yes,   

1.  Have you consulted with the Division of Fisheries and Wildlife Natural Heritage and 
Endangered Species Program (NHESP)?  ___Yes ___No; if yes, have you received a 
determination as to  whether the project will result in the “take” of a rare species?  ___ 
Yes ___ No; if yes, attach the letter of determination to this submission. 
 

 2.  Will the project "take" an endangered, threatened, and/or species of special concern in 
 accordance with M.G.L. c.131A (see also 321 CMR 10.04)?  ___ Yes ___ No; if yes, provide 
 a summary of proposed measures to minimize and mitigate rare species impacts 

 
3.  Which rare species are known to occur within the Priority or Estimated Habitat?  
 
4.  Has the site been surveyed for rare species in accordance with the Massachusetts 
Endangered Species Act?  ___ Yes ___ No 
 
4.  If your project is within Estimated Habitat, have you filed a Notice of Intent or received an 
Order of Conditions for this project?  ___ Yes ___ No; if yes, did you send a copy of the 
Notice of Intent to the Natural Heritage and Endangered Species Program, in accordance 
with the Wetlands Protection Act regulations?  ___ Yes ___ No 

 
B.  Will the project "take" an endangered, threatened, and/or species of special concern in 
 accordance with M.G.L. c.131A (see also 321 CMR 10.04)?  ___ Yes  _X_ No; if yes, 
 provide a summary of proposed measures to minimize and mitigate impacts to significant 
 habitat: 
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WETLANDS, WATERWAYS, AND TIDELANDS SECTION 

 
I.  Thresholds / Permits  

A.  Will the project meet or exceed any review thresholds related to wetlands, waterways, and 
tidelands (see 301 CMR 11.03(3))?  _X_ Yes ___ No; if yes, specify, in quantitative terms: 
 

With dam removal, the structure will lose the capacity to impound water because it will be a free-

flowing channel, therefore it will exceed the the 20% threshold defined in 11.03(3)(a)4.   

 

The current impoundment is approximately 37 acres. With removal this will become a free-flowing 

stream and the former impoundment will be transformed into wetland/meadow complex. This will 

create/alter more than ten acres of wetlands as per the threshold defined in 11.03(3)(a)1.a.  

 

The project will also shift approximately 14,650 feet (both banks) of existing bank inwards within the 

limits of the existing impoundment as the water surface elevation decreases. This alteration of inland 

bank exceeds the 500 linear foot threshold defined in 11.03(3)(b)1.b. 
 

B.  Does the project require any state permits (or a local Order of Conditions) related to wetlands, 
waterways, or tidelands?   _X_ Yes ___ No; if yes, specify which permit: 
 

• MADEP Section 401 Water Quality Certification 

• MADEP Chapter 91 Waterways Dredge Permit 

• USEPA Section 404 Category II Permit 

• MADEP WPA Form 3 – NOI – Town of Winchendon 

 
C.  If you answered "No" to both questions A and B, proceed to the Water Supply Section.  If you 
answered "Yes" to either question A or question B, fill out the remainder of the Wetlands, 
Waterways, and Tidelands Section below. 

 
II. Wetlands Impacts and Permits 

A. Does the project require a new or amended Order of Conditions under the Wetlands Protection 
Act (M.G.L. c.131A)?  _X__ Yes __ No; if yes, has a Notice of Intent been filed? 
 ___ Yes _X_    No;  
 

(NOI will be submitted within 1 week of project notice in the Monitor) 
 
 if yes, list the date and MassDEP file number: ______; if yes, has a local Order of Conditions 
been issued?  ___ Yes ___ No; Was the Order of Conditions appealed?  ___ Yes ___ No.  Will 
the project require a Variance from the Wetlands regulations? ___ Yes ___ No. 

 
B. Describe any proposed permanent or temporary impacts to wetland resource areas located on 

the project site: 
 
Currently boarding vegetative wetlands surround the existing Whites Mill Pond and Dam structure. 
There will be temporary impacts on these wetlands during the construction process.  Permanent 
impacts will include a loss of about 0.1 acres of land under water and a transformation of 40 acres of 
Land Under Water into Boarding Vegetative Wetland resources as the current impoundment is 
lowered and this section of the reach becomes riverine in nature.  

 
C.   Estimate the extent and type of impact that the project will have on wetland resources, and 
indicate whether the impacts are temporary or permanent: 

 
 Coastal Wetlands   Area (square feet) or  Temporary or 
      Length (linear feet) Permanent Impact? 
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 Land Under the Ocean   ______N/A________ ______N/A________ 
 Designated Port Areas   ______N/A________ ______N/A________ 
 Coastal Beaches   ______N/A________ ______N/A________ 
 Coastal Dunes      ______N/A________ ______N/A________ 
 Barrier Beaches    ______N/A________ ______N/A________ 
 Coastal Banks    ______N/A________ ______N/A________ 
 Rocky Intertidal Shores   ______N/A________ ______N/A________ 
 Salt Marshes    ______N/A________ ______N/A________ 
 Land Under Salt Ponds   ______N/A________ ______N/A________ 
 Land Containing Shellfish  ______N/A________ ______N/A________ 
 Fish Runs    ______N/A________ ______N/A________ 
 Land Subject to Coastal Storm Flowage ______N/A________ ______N/A________ 
 
 Inland Wetlands 
 Bank (lf)                          -3,150 LF (net change)___ ____Permanent    _____ 
 Bordering Vegetated Wetlands  ___+1,356,000 SF (new)__ ____Permanent    _____ 
 Isolated Vegetated Wetlands  _____ N/A   _______  ______N/A    _________ 
 Land under Water   ___ -1,409,000 SF__  ____Permanent    _____ 
 Isolated Land Subject to Flooding _____ N/A   _______  ______N/A    _________ 
 Bordering Land Subject to Flooding ____-2,700 SF (net change)________Permanent    _____ 
 Riverfront Area    ____+2,547,100 SF (new)___ ____Permanent    _____ 

 
 

 D.  Is any part of the project:  
  1.  proposed as a limited project?  _X_ Yes ___ No; if yes, what is the area (in sf)? 

 

1,356,000 SF of existing wetland resource areas will be impacted or transformed. 

The project can be considered “limited” under 310 CMR 10.53 (4) because it “will 

improve the natural capacity of a resource area(s)”. A barrier for fish passage will 

be removed and additional riverfront area and bordering vegetated wetlands will be 

created as a result of the dam removal. Other interests of the Wetlands Protection 

Act and Rivers Protection Act will be provided by the proposed project. 
 
  2.  the construction or alteration of a dam?  _X_ Yes ___ No; if yes, describe: 
 

Due to the condition of the dam rated as POOR, a partial removal is necessary to 
avoid the danger of a failure. To achieve this, an approximately 65-foot-long section of 
the dam will be removed to prevent the structure from permanently impounding water.  
The remaining structure is intended to meet the definition of a decommissioned, non-
jurisdictional structure.  
 

  3.  fill or structure in a velocity zone or regulatory floodway?  ___ Yes _X_ No 
There is only a FEMA Zone A designation, there is no floodway. 

 
  4.  dredging or disposal of dredged material?  _X_ Yes ___ No; if yes, describe the volume 

   of dredged material and the proposed disposal site: 
 

The portion of the earthen embankment (900 CY) below the impoundment will be 
excavated as part of the dam breach.  This same volume of excavated material will be 
repositioned on site.  The remaining sediment accumulation in the channel upstream of 
the dam will be allowed to naturally re-distribute in the downstream channel.   

 
  5.  a discharge to an Outstanding Resource Water (ORW) or an Area of Critical  

   Environmental Concern (ACEC)?  __ Yes _X_ No 
 6.  subject to a wetlands restriction order?  ___ Yes _X_ No; if yes, identify the area (in sf): 
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 7.  located in buffer zones?  ___Yes _X_No; if yes, how much (in sf) ______ 
 

     E.  Will the project: 
         1.  be subject to a local wetlands ordinance or bylaw?  _X_ Yes ___ No 
         2.  alter any federally-protected wetlands not regulated under state law?  ___ Yes _X_ No; if  
   yes, what is the area (sf)? 

 
 
III. Waterways and Tidelands Impacts and Permits 

 A. Does the project site contain waterways or tidelands (including filled former tidelands) that are 
 subject to the Waterways Act, M.G.L.c.91?  _X_ Yes __ No; if yes, is there a current Chapter 91  
 License or Permit affecting the project site?  ___ Yes _X_ No; if yes, list the date and license or 
 permit number and provide a copy of the historic map used to determine extent of filled   
 tidelands:  
 

B. Does the project require a new or modified license or permit under M.G.L.c.91? _X_ Yes __ No;  
 
if yes, how many acres of the project site subject to M.G.L.c.91 will be for non-water-dependent 
use?   Current   _0_   Change  _0_   Total  _0_  

     If yes, how many square feet of solid fill or pile-supported structures (in sf)?  0 

  
    A Chapter 91 permit will be required for dredging; a license won’t be required.  

 
C. For non-water-dependent use projects, indicate the following: N/A 

  Area of filled tidelands on the site:_____________________ 
  Area of filled tidelands covered by buildings:____________ 
  For portions of site on filled tidelands, list ground floor uses and area of each use:  
  ______________ 
  Does the project include new non-water-dependent uses located over flowed tidelands?  
  Yes ___ No ___ 
  Height of building on filled tidelands________________ 
 
  Also show the following on a site plan: Mean High Water, Mean Low Water, Water- 
  dependent Use Zone, location of uses within buildings on tidelands, and interior and  
  exterior areas and facilities dedicated for public use, and historic high and historic low  
  water marks. 

 
 D. Is the project located on landlocked tidelands?  ___ Yes  _X_ No; if yes, describe the project’s  
  impact on the public’s right to access, use and enjoy jurisdictional tidelands and describe  
  measures the project will implement to avoid, minimize or mitigate any adverse impact: 
 
 E. Is the project located in an area where low groundwater levels have been identified by a  
  municipality or by a state or federal agency as a threat to building foundations? ___Yes  
  _X_ No; if yes, describe the project’s impact on groundwater levels and describe   
  measures the project will implement to avoid, minimize or mitigate any adverse impact: 
 
 F. Is the project non-water-dependent and located on landlocked tidelands or waterways or  
  tidelands subject to the Waterways Act and subject to a mandatory EIR? _ Yes _X_ No;  
  (NOTE: If yes, then the project will be subject to Public Benefit Review and   
  Determination.) 
 
 G. Does the project include dredging? _X_ Yes ___ No; if yes, answer the following questions: 
  What type of dredging? Improvement __ Maintenance __X_ Both ____   
  What is the proposed dredge volume, in cubic yards (cys) _1,000 cy___ 
  What is the proposed dredge footprint _100 ft_length (ft) _30ft_width (ft)__Variable, No 
more than 12.5’__depth (ft);  
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  Will dredging impact the following resource areas? 

Intertidal     Yes__      No_ X_; if yes, ___ sq ft 
Outstanding Resource Waters Yes__      No_X_; if yes, ___ sq ft   
Other resource area (i.e. shellfish beds, eel grass beds)  Yes__    No_X_; if yes _ 
sq ft 

  If yes to any of the above, have you evaluated appropriate and practicable steps  
  to: 1) avoidance; 2) if avoidance is not possible, minimization; 3) if either   
   avoidance or minimize is not possible, mitigation?    

  If no to any of the above, what information or documentation was used to support  
  this determination?  
 

The proposed dredging is being performed to recreate the previous river channel within 
the immediate area of the existing dam that is currently within the former impoundment 
area.  This work will protect downstream wetland and waterway resources from an 
uncontrolled release of sediment from the impoundment once the breach channel is 
established.  The dredging is being performed in an inland, man-made impoundment, 
and all dredging will be performed in the dry once the work area has been dewatered. 

 
There are no intertidal resources within the project area as shown in the FEMA flood 
map. Whites Mill Pond is not an Outstanding Resource Water.There are no other 
resource areas within the project area. 

 
 Provide a comprehensive analysis of practicable alternatives for improvement dredging in 
  accordance with 314 CMR 9.07(1)(b).  Physical and chemical data of the  
  sediment shall be included in the comprehensive analysis.  
  See Attachment C 

  Sediment Characterization 
   Existing gradation analysis results?  _X_Yes __No: if yes, provide results. 

  Existing chemical results for parameters listed in 314 CMR 9.07(2)(b)6? _X_Yes  
   ____No; if yes, provide results. 
  See Attachment C 
 Do you have sufficient information to evaluate feasibility of the following management  
  options for dredged sediment?   If yes, check the appropriate option.   
  

   Beach Nourishment ___ 
   Unconfined Ocean Disposal ___ 
   Confined Disposal: 
    Confined Aquatic Disposal (CAD) ___ 
    Confined Disposal Facility (CDF) ___ 
   Landfill Reuse in accordance with COMM-97-001 ___ 
   Shoreline Placement ___ 
   Upland Material Reuse_X_ 
   In-State landfill disposal____ 
   Out-of-state landfill disposal ____ 
   (NOTE: This information is required for a 401 Water Quality Certification.) 

 
IV. Consistency: 

A.  Does the project have effects on the coastal resources or uses, and/or is the project located 
within the Coastal Zone? ___ Yes _X_ No; if yes, describe these effects and the projects consistency 
with the policies of the Office of Coastal Zone Management: 

 
B.  Is the project located within an area subject to a Municipal Harbor Plan?  ___ Yes _X_ No; if yes, 
identify the Municipal Harbor Plan and describe the project's consistency with that plan: 
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WATER SUPPLY SECTION 

 
I.  Thresholds / Permits 

A.   Will the project meet or exceed any review thresholds related to water supply (see 301 CMR 
11.03(4))?  ___ Yes _X_ No; if yes, specify, in quantitative terms: 

 
B.  Does the project require any state permits related to water supply?  ___ Yes _X_ No; if yes, 
specify which permit: 

 
C. If you answered "No" to both questions A and B, proceed to the Wastewater Section.  If you 

answered "Yes" to either question A or question B, fill out the remainder of the Water Supply 
Section  below. 

   

No public or permitted private surface water withdrawals are taken from the Pond.  ”Non-

community groundwater well” 2343005-01G is located about 2 miles southeast of Whites Mill Pond. 

According to MassGIS, this is the closest known public well. There is a well in the Mill building used 

for commercial purposes.  The existing Fire Suppression System is pumped surface water from the 

Pond.  The Dam decommissioning will render it inoperable.  

 

Subsurface conditions / surficial geology in the area of the dam and pond generally consist sand 

and gravel (stratified drift) with areas of shallow bedrock. Decommissioning of the dam and 

restoration of the river is not expected to impact groundwater recharge of the area. The overall 

water balance will not be altered by the breaching of the dam (over than a decrease in 

evaporation from surface water). Inflow / outflow volumes will remain the same as under existing 

conditions. Furthermore, the restored stream channel alignment will remain within the 

sand/gravel soil areas. Therefore, the dam removal project not expected to impact current or 

future public water supplies. The MassGIS map showing surficial geology and well 2343005-01G 

is provided in the Figures section. 
 
 

II. Impacts and Permits 
A. Describe, in gallons per day (gpd), the volume and source of water use for existing and proposed 
activities at the project site:     

       Existing  Change  Total   
 Municipal or regional water supply ________ ________ ________  

Withdrawal from groundwater  ________ ________ ________     
Withdrawal from surface water   ________ ________ ________     

              Interbasin transfer   ________ ________ ________   
    
 (NOTE: Interbasin Transfer approval will be required if the basin and community where the proposed 

 water supply source is located is different from the basin and community where the wastewater 
 from the source will be discharged.)     

 
B.  If the source is a municipal or regional supply, has the municipality or region indicated that there 
is adequate capacity in the system to accommodate the project? ___ Yes ___ No 

  
 C.  If the project involves a new or expanded withdrawal from a groundwater or surface water 
 source, has a pumping test been conducted?  ___ Yes ___ No; if yes, attach a map of the drilling 
 sites and a summary of the alternatives considered and the results. ______________ 
 
 

D.  What is the currently permitted withdrawal at the proposed water supply source (in gallons per 
day)?            Will the project require an increase in that withdrawal? ___Yes  ___No; if yes, then how 
much of an increase (gpd)? ____________________ 
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E.  Does the project site currently contain a water supply well, a drinking water treatment facility,    
water main, or other water supply facility, or will the project involve construction of a new facility?  
___ Yes ___No.  If yes, describe existing and proposed water supply facilities at the project site: 

 
      Permitted Existing  Avg Project Flow Total 
      Flow  Daily Flow 
 Capacity of water supply well(s) (gpd) _______ ________ ________ ________     

         Capacity of water treatment plant (gpd) _______ ________ ________ ________     
 
 
F.  If the project involves a new interbasin transfer of water, which basins are involved, what is the 
direction of the transfer, and is the interbasin transfer existing or proposed? 

 
 G.  Does the project involve:  

  1.   new water service by the Massachusetts Water Resources Authority or other agency of 
  the Commonwealth to a municipality or water district?  ___ Yes ___ No 

2. a Watershed Protection Act variance?  ___ Yes ___ No; if yes, how many acres of 
alteration?  

3.   a non-bridged stream crossing 1,000 or less feet upstream of a public surface drinking 
water supply for purpose of forest harvesting activities?  ___ Yes ___ No 

 
III. Consistency 
  Describe the project's consistency with water conservation plans or other plans to enhance water 

 resources, quality, facilities and services: 
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WASTEWATER SECTION 

 
I.  Thresholds / Permits 

A.   Will the project meet or exceed any review thresholds related to wastewater (see 301 CMR 
11.03(5))?  ___ Yes _X_ No; if yes, specify, in quantitative terms: 

 
B.  Does the project require any state permits related to wastewater?  ___ Yes _X_ No; if yes, 
specify which permit: 

 
C.  If you answered "No" to both questions A and B, proceed to the Transportation -- Traffic 
Generation Section.  If you answered "Yes" to either question A or question B, fill out the remainder 
of the  Wastewater Section below. 

 
II. Impacts and Permits 
 A. Describe the volume (in gallons per day) and type of disposal of wastewater generation for 

 existing and proposed activities at the project site (calculate according to 310 CMR 15.00 for septic 
 systems or 314 CMR 7.00 for sewer systems):  

  
  
       Existing  Change  Total  
  
 Discharge of sanitary wastewater  ________ ________ ________     
 Discharge of industrial wastewater  ________ ________ ________     
 TOTAL      ________ ________ ________     

  
       Existing  Change  Total   
 Discharge to groundwater   ________ ________ ________     
 Discharge to outstanding resource water   ________ ________ ________     

          Discharge to surface water   ________ ________ ________     
  Discharge to municipal or regional wastewater 
  facility     ________ ________ ________     

 TOTAL      ________ ________ ________     
 
 
 B.  Is the existing collection system at or near its capacity?  ___ Yes ___ No; if yes, then describe 

 the measures to be undertaken to accommodate the project’s wastewater flows: 
 
 
C.  Is the existing wastewater disposal facility at or near its permitted capacity? ___ Yes___ No; if 
yes, then describe the measures to be undertaken to accommodate the project’s wastewater flows:  
 

 
D.  Does the project site currently contain a wastewater treatment facility, sewer main, or other 
wastewater disposal facility, or will the project involve construction of a new facility?  ___ Yes  
 ___ No; if yes, describe as follows: 
 

      Permitted Existing  Avg Project Flow Total 
        Daily Flow 
 Wastewater treatment plant capacity  
 (in gallons per day)   _______ ________ ________ ________     
         

 
E.  If the project requires an interbasin transfer of wastewater, which basins are involved, what is the 
direction of the transfer, and is the interbasin transfer existing or new?   
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(NOTE: Interbasin Transfer approval may be needed if the basin and community where wastewater 
will be discharged is different from the basin and community where the source of water supply is 
located.)  

 

F.  Does the project involve new sewer service by the Massachusetts Water Resources Authority 
(MWRA) or other Agency of the Commonwealth to a municipality or sewer district?  ___ Yes ___ No 

 

G.  Is there an existing facility, or is a new facility proposed at the project site for the storage, 
treatment, processing, combustion or disposal of sewage sludge, sludge ash, grit, screenings, 
wastewater reuse (gray water) or other sewage residual materials?    ___ Yes ___ No; if yes, what is 
the capacity (tons per day): 

        
       Existing  Change  Total   
 Storage      ________ ________ ________     
 Treatment     ________ ________ ________     
 Processing     ________ ________ ________     
 Combustion     ________ ________ ________     
 Disposal     ________ ________ ________ 
 

H.  Describe the water conservation measures to be undertaken by the project, and other 
wastewater mitigation, such as infiltration and inflow removal. 

 
III. Consistency 

A. Describe measures that the proponent will take to comply with applicable state, regional, and 
local plans and policies related to wastewater management: 

 
B. If the project requires a sewer extension permit, is that extension included in a comprehensive 

wastewater management plan?  ___ Yes ___ No; if yes, indicate the EEA number for the plan 
and whether the project site is within a sewer service area recommended or approved in that 
plan: 
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TRANSPORTATION SECTION (TRAFFIC GENERATION) 
 
I.  Thresholds / Permit 
 A. Will the project meet or exceed any review thresholds related to traffic generation (see 301 CMR 

  11.03(6))?  ___ Yes _X_ No; if yes, specify, in quantitative terms: 
 
 B.  Does the project require any state permits related to state-controlled roadways? ___ Yes _X_ 

 No; if yes, specify which permit: 
 
 C.  If you answered "No" to both questions A and B, proceed to the Roadways and Other 

 Transportation Facilities Section.  If you answered "Yes" to either question A or question B, fill out 
 the remainder of the Traffic Generation Section below. 

 
II. Traffic Impacts and Permits 
 A. Describe existing and proposed vehicular traffic generated by activities at the project site: 

       Existing  Change  Total   
  Number of parking spaces  _______ ________ _______     
  Number of vehicle trips per day  ________ ________ ________     
  ITE Land Use Code(s):   ________ ________ ________     
 

B.  What is the estimated average daily traffic on roadways serving the site? 
  Roadway   Existing  Change  Total 

  1.  ___________________  ________ ________ ________     
  2. ____________________  ________ ________ ________    
  3. ____________________  ________ ________ ________    
 
 
 C.  If applicable, describe proposed mitigation measures on state-controlled roadways that the  
  project proponent will implement:   
  
 D.  How will the project implement and/or promote the use of transit, pedestrian and bicycle facilities 
  and services to provide access to and from the project site?   
 

C. Is there a Transportation Management Association (TMA) that provides transportation demand 
management (TDM) services in the area of the project site?  ____ Yes ____ No; if yes, describe 
if and  how will the project will participate in the TMA: 

 
D. Will the project use (or occur in the immediate vicinity of) water, rail, or air transportation 

facilities? ____ Yes ____ No; if yes, generally describe: 
 
E. If the project will penetrate approach airspace of a nearby airport, has the proponent filed a 

Massachusetts Aeronautics Commission Airspace Review Form (780 CMR 111.7) and a Notice 
of Proposed  Construction or Alteration with the Federal Aviation Administration (FAA) 
(CFR Title 14 Part 77.13, forms 7460-1 and 7460-2)? 

 
 
III. Consistency 
 Describe measures that the proponent will take to comply with municipal, regional, state, and federal 

 plans and policies related to traffic, transit, pedestrian and bicycle transportation facilities and 
 services: 
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TRANSPORTATION SECTION (ROADWAYS AND OTHER TRANSPORTATION 
FACILITIES) 

 
I.  Thresholds  

 A.  Will the project meet or exceed any review thresholds related to roadways or other 
transportation facilities (see 301 CMR 11.03(6))?  ___ Yes _X_ No; if yes, specify, in quantitative 
terms: 

 
B.  Does the project require any state permits related to roadways or other transportation 
facilities?  ___ Yes _X_ No; if yes, specify which permit: 
 
C.  If you answered "No" to both questions A and B, proceed to the Energy Section.  If you 
answered "Yes" to either question A or question B, fill out the remainder of the Roadways Section 
below. 
 

II. Transportation Facility Impacts 
  A.  Describe existing and proposed transportation facilities in the immediate vicinity of the project 

  site: 
         

 
  B.  Will the project involve any 

  1.  Alteration of bank or terrain (in linear feet)?    ____________ 
  2.  Cutting of living public shade trees (number)?    ____________ 
  3.  Elimination of stone wall (in linear feet)?   ____________ 
 
III. Consistency -- Describe the project's consistency with other federal, state, regional, and local plans 

 and policies related to traffic, transit, pedestrian and bicycle transportation facilities and services,  
 including consistency with the applicable regional transportation plan and the Transportation 
 Improvements Plan (TIP), the State Bicycle Plan, and the State Pedestrian Plan: 
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ENERGY SECTION 

 
I.  Thresholds / Permits  

A. Will the project meet or exceed any review thresholds related to energy (see 301 CMR 11.03(7))?       
___ Yes _X_ No; if yes, specify, in quantitative terms: 

 
B.  Does the project require any state permits related to energy?  ___ Yes _X_ No; if yes, specify 
which permit: 

 
C.  If you answered "No" to both questions A and B, proceed to the Air Quality Section.  If you 
answered "Yes" to either question A or question B, fill out the remainder of the Energy Section            
 below. 

 
 
II. Impacts and Permits 
 A. Describe existing and proposed energy generation and transmission facilities at the project site: 
        Existing Change  Total  
 Capacity of electric generating facility (megawatts) ________ ________ ________ 

 Length of fuel line (in miles)    ________ ________ ________  
 Length of transmission lines (in miles)   ________ ________ ________  

 Capacity of transmission lines (in kilovolts)  ________ ________ ________ 
 
 B. If the project involves construction or expansion of an electric generating facility, what are: 
  1.  the facility's current and proposed fuel source(s)? 
  2.  the facility's current and proposed cooling source(s)? 

 
C.  If the project involves construction of an electrical transmission line, will it be located on a new, 
unused, or abandoned right of way? ___Yes ___No; if yes, please describe: 

 
 D.  Describe the project's other impacts on energy facilities and services: 

 
III. Consistency  
      Describe the project's consistency with state, municipal, regional, and federal plans and policies for 

 enhancing energy facilities and services: 
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AIR QUALITY SECTION  
 
I.  Thresholds 

A.  Will the project meet or exceed any review thresholds related to air quality (see 301 CMR                  
11.03(8))?  ___ Yes _X_ No; if yes, specify, in quantitative terms: 
 
B.   Does the project require any state permits related to air quality?  ___ Yes _X_ No; if yes, 
specify which permit: 
 
C.   If you answered "No" to both questions A and B, proceed to the Solid and Hazardous Waste 
Section.  If you answered "Yes" to either question A or question B, fill out the remainder of the Air       
 Quality Section below. 

 
II. Impacts and Permits 

A.  Does the project involve construction or modification of a major stationary source (see 310 CMR 
7.00, Appendix A)? ___ Yes ___ No; if yes, describe existing and proposed emissions (in tons           
 per day) of: 

 
       Existing  Change  Total 
 
  Particulate matter    ________ ________ ________ 
  Carbon monoxide   ________ ________ ________ 
  Sulfur dioxide    ________ ________ ________ 
  Volatile organic compounds   ________ ________ ________ 
  Oxides of nitrogen   ________ ________ ________ 
  Lead     ________ ________ ________ 
  Any hazardous air pollutant  ________ ________ ________ 
  Carbon dioxide    ________ ________ ________ 

 
 B.  Describe the project's other impacts on air resources and air quality, including noise impacts: 

 
III. Consistency 
 A.  Describe the project's consistency with the State Implementation Plan: 

 
B.  Describe measures that the proponent will take to comply with other federal, state, regional, and 
local plans and policies related to air resources and air quality: 
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SOLID AND HAZARDOUS WASTE SECTION 

 
I.  Thresholds / Permits 

A.  Will the project meet or exceed any review thresholds related to solid or hazardous waste (see 
301 CMR 11.03(9))?  ___ Yes _X_ No; if yes, specify, in quantitative terms: 

 
B.  Does the project require any state permits related to solid and hazardous waste?  _Yes _X_ 
No; if yes, specify which permit: 

 
C.  If you answered "No" to both questions A and B, proceed to the Historical and Archaeological 
Resources Section.  If you answered "Yes" to either question A or question B, fill out the                   
 remainder of the Solid and Hazardous Waste Section below. 

 
II. Impacts and Permits 

A.  Is there any current or proposed facility at the project site for the storage, treatment, processing, 
combustion or disposal of solid waste? ___ Yes _ _ No; if yes, what is the volume (in tons per day) of 
the capacity: 

     Existing  Change  Total   
  Storage   ________ ________ ________     
  Treatment, processing ________ ________ ________     
  Combustion  ________ ________ ________     
  Disposal  ________ ________ ________     

 
B.  Is there any current or proposed facility at the project site for the storage, recycling, treatment or 
disposal of hazardous waste? ___ Yes ___ No; if yes, what is the volume (in tons or gallons per day) 
of the capacity: 

 
     Existing  Change  Total   
  Storage   ________ ________ ________     
  Recycling  ________ ________ ________     
  Treatment  ________ ________ ________     
  Disposal  ________ ________ ________     
 

C. If the project will generate solid waste (for example, during demolition or construction), describe 
alternatives considered for re-use, recycling, and disposal: 

 
D.  If the project involves demolition, do any buildings to be demolished contain asbestos?                   
       ___ Yes ___ No 

 
 E.  Describe the project's other solid and hazardous waste impacts (including indirect impacts): 

 
 
III. Consistency 
       Describe measures that the proponent will take to comply with the State Solid Waste Master Plan: 
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HISTORICAL AND ARCHAEOLOGICAL RESOURCES SECTION 

 
I.  Thresholds / Impacts 

A.  Have you consulted with the Massachusetts Historical Commission?  __ Yes X No; if yes, attach 
correspondence.  For project sites involving lands under water, have you consulted with the 
Massachusetts Board of Underwater Archaeological Resources? ____Yes _X_ No; if yes, attach 
correspondence 
 
B.  Is any part of the project site a historic structure, or a structure within a historic district, in either 
case listed in the State Register of Historic Places or the Inventory of Historic and Archaeological 
Assets of the Commonwealth?   _X_ Yes ___ No; if yes, does the project involve the demolition of all 
or any exterior part of such historic structure?  ___ Yes _ X_ No; if yes, please describe: 
 

The White, N.D. and Sons factory building, and Nelson Mills Office are located on the site property 

and are listed in Massachusetts Cultural Resource Information System. However, both are located 

outside of the project limits. 

 

The Dam is not listed as a historic structure.  
 

C.  Is any part of the project site an archaeological site listed in the State Register of Historic Places 
or the Inventory of Historic and Archaeological Assets of the Commonwealth?    ___ Yes _X_ No; if 
yes, does the project involve the destruction of all or any part of such archaeological site?  ___ Yes 
___ No; if yes, please describe: 

 
D.  If you answered "No" to all parts of both questions A, B and C, proceed to the Attachments and 
Certifications Sections.  If you answered "Yes" to any part of either question A or question B, fill out 
the remainder of the Historical and Archaeological Resources Section below. 
 

 
II. Impacts  

Describe and assess the project's impacts, direct and indirect, on listed or inventoried historical and 
archaeological resources: 

 

The project will result in no impact to the listed structures at the site.  The dam will be partially 

breached; however, a significant portion of the existing dam structure will be retained. 
 
III. Consistency  
  Describe measures that the proponent will take to comply with federal, state, regional, and local 

 plans and policies related to preserving historical and archaeological resources: 
 

The project design will maintain a significant portion of the dam at its current location.  The 

retained portion will preserve the historic context of the dam, which served the mill to provide 

hydromechanical power and water supply.  The remaining portion of the dam will include the large 

stone, dry masonry wall.  Access to the top of the former embankment structure will be maintained. 
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PROJECT NARRATIVE AND ALTERNATIVES ANALYSIS 
 
 
BACKGROUND INFORMATION 
 
The Mill Farm Initiative, Inc. / The Brandywine Farms, Inc. owns and operates the Whites Mill Pond Dam 
along the North Branch of the Millers River in Winchendon, Massachusetts. Based on previously 
performed Phase I dam safety inspections by Pare Corporation and GZA and follow-up inspections 
performed by GZA, the Whites Mill Pond Dam is judged to be in POOR condition. Key safety deficiencies 
currently observed at Whites Mill Pond Dam include: cracking and missing mortar in masonry spillway 
walls; a low area and sinkholes on the top of the embankment to right of the spillway; scarped and 
unprotected upstream slopes; steep downstream slope to left of the spillway; corroded vertical 
supports of the spillway foot bridge; missing stones in the downstream masonry face; bulging of the 
downstream masonry wall to right of the spillway; leakage/seepage at the toe of the dam including a 
large saturated area near the middle of the dam and a discrete area of seepage at the base of the 
downstream wall right of the spillway; inadequate discharge capacity to accommodate the Spillway 
Design Flood (SDF); and inoperable low-level outlet.  A separate earthen embankment dike is present to 
the left of the main dam and has large trees and an overturned tree on the embankment.  
 
The dam is classified as an Intermediate size, High Hazard (Class I) potential dam, meaning that failure 
of the dam will likely cause loss of life and serious damage to downstream properties and 
infrastructure. The proposed project involves dam decommissioning through partial breaching of the 
dam and stream restoration. The project has been designed to protect the existing waterway resources 
supported by the dam and to minimize temporary construction impacts to the surrounding resource 
areas.   
 
The Massachusetts Department of Conservation and Recreation (DCR) Office of Dam Safety (ODS) 
issued a Certificate of Non-Compliance and Dam Safety Order on October 9, 2015.  The ODS stated that 
the dam has been determined to be “Structurally Deficient” and in “Poor” condition.  The ODS ordered 
the Owner to bring the dam into compliance through repair, breach, or removal of the structure. 
 
The most recent follow-up inspection report from January 16, 2019 (performed by GZA) and the ODS 
Order are included as Attachment F. 
 
Whites Mill Pond Dam is located in the Town of Winchendon, Worcester County, Massachusetts. The 
dam impounds water along the North Branch of Miller’s River and forms Whites Mill Pond. The dam and 
impoundment are shown on the Winchendon, Massachusetts USGS quadrangle map at latitude 
42.69408° north and longitude 72.012262° west as estimated from Google Earth. 
 
To navigate to the dam, head north on MA 140 N, continue on MA 140N as it becomes MA 12 N (9.4 
miles), turn right onto Glenallen Street (1.4 miles), turn right onto Lakeview Drive/Mill Circle (1.7 miles), 
follow the drive along the western mill buildings and turn right to a small parking area near the right 
abutment of the dam. 
 
 



 

 

 

C-2 

DESCRIPTION OF EXISTING DAM 
 
The dam is an approximately 375-foot-long earthen embankment with a maximum structural height of 
about 12.5 feet and a hydraulic height of about 10.5 feet. The right and left abutments tie into higher 
ground. The dam crest to the right of the spillway is an approximately 16-foot-wide, level, grass surface. 
The downstream side of the dam to the right of the spillway is a dry set stone masonry wall that runs 
from the right side of the primary spillway to a building near the right abutment. The downstream side 
of the dam to the left of the spillway is an approximately 1.5 horizontal to 1 vertical (1.5H:1V) sloped 
earth embankment which is covered with small rip rap stone. The upstream side of the dam consists of 
mortared stone walls to the left of the spillway and to about 30 feet to the right of the spillway. The 
remainder of the upstream side of the dam is an unprotected earthen slope. An approximately 150-
foot-long, 3-foot-high earthen dike is located to the left of the left dam abutment. 
 
An approximately 24-foot-wide by 10.5-foot-high concrete broad crested weir is located near the left 
abutment. The spillway is traversed via a steel-framed pedestrian foot bridge, with wood deck platform. 
The vertical supports of the foot bridge also form six, 4-foot-wide bays for wooden stop logs. Stone 
masonry training walls are located on both sides of the spillway. Flow over the spillway cascades onto 
bedrock downstream of the dam then flows into a stone wall lined channel. The channel continues to a 
bridge and through a culvert beneath a mill building. The channel is again open at the downstream side 
of the mill building. The channel passes through a culvert at Lakeview Drive before discharging to the 
North Branch of Millers River.  
 
The low-level outlet consists of a stone box culvert, 3.2 feet wide by 1.8 feet high, and is controlled by a 
gate near the centerline of the dam. The outlet is 6 feet right of the spillway. A 4-inch diameter steel 
pipe riser that presumably contains a valve which operates the low-level outlet has been inoperable 
since 2012 according to previous inspection reports.  A concrete intake is located at the right abutment. 
The intake structure is reportedly 4-feet-wide by 10-feet deep by 8-feet-long. A wire-mesh screen is 
located on the upstream face of the structure. The intake structure reportedly feeds a 10-inch-diameter 
pipe which splits to a 6-inch-diameter pipe to the factory and to a 10-inch-diameter pipe to a fire 
hydrant at the mill. It is unknown if the structure is still operational. 
 
HISTORIC SIGNIFICANCE OF DAM 
 
According to the Massachusetts Historical Commission (MHC), the dam removal project is not likely to 
affect historical or archaeological resources.   
 
PROPOSED PROJECT 
 
The Owner has elected to partially breach the dam to address the dam safety deficiencies through dam 
decommissioning and at the same time provide proactive environmental restoration of the riverine 
ecology in the upstream impoundment area.  The dam decommissioning and stream restoration project 
process is anticipated as follows:  
 
The pond will be initially lowered by passing flow through the existing low-level outlet, if possible. 
However, the operability of the outlet is unknown so it is anticipated that a more active process to drain 
the pond will be needed consisting of incrementally removing portions of the existing spillway and then 
providing a temporary “notch” in the embankment.  During this process, the upstream channel in the 
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impoundment is expected to become further defined through natural channel formation.  The natural 
movement of water will enhance and deepen the pre-existing channel which has been observed in the 
impoundment area during periods of low water.  The constructed dam breach channel will be tied into 
the natural upstream channel immediately upstream of the existing embankment.  The remaining 
sediment will be allowed to naturally re-distribute in the downstream channel over time.  The 
alignment of the upstream channel is anticipated to follow that which has already been observed during 
the seasonal periods of low water which have occurred in the past.   
 
The dam will be physically decommissioned by creating a breach in the embankment to the right of the 
existing spillway. An approximate 15-foot-wide primary channel will be excavated through the dam.  
The primary channel will be shaped such that a thalweg exists to concentrate flow to improve fish 
passage during low flow periods. Grades to the left and right of the new channel will be about 2 feet 
higher than the channel bottom for a distance of about 25 feet to provide for overbank areas which will 
accommodate flood flows.  The overbanks will also allow for passage of terrestrial wildlife. Grades will 
then slope up to the dam crest at an approximate 2.5 horizontal to 1 vertical slope. The 2.5H:1V slope 
will be armored in rip rap and vegetation.  It is expected that some adjustments to the channel 
geometry may be needed during construction to accommodate the bedrock surface in the area of the 
existing spillway.  The existing spillway catwalk and concrete slab will be fully removed.  The new breach 
channel will confluence with the existing spillway discharge channel immediately downstream of the 
dam.  This will necessitate some removal of stone masonry channel walls on the right side of the 
channel.  Remaining portions of the channel walls, dam embankment, and the existing stone masonry 
embankment retaining walls will remain.  All stone removed from existing dry stone walls will be reused 
on site as channel or slope stabilization.  The sluiceway at the right side of the dam will be filled and 
decommissioned. The existing dike will be left in place. No modifications to the dike are proposed. 
 
The new channel overbanks will be provided with a topsoil cover, seeded, and revegetated with 
appropriate materials.  Coir rolls will be used as both temporary erosion control and to define channel 
banks.  The channel itself will be formed into the native soil material with no additions to channel 
bottom.  The existing stone channel walls will also be extended upstream for a limited distance through 
the breach channel to stabilize the channel extents where the channel bends.  Random boulders (from 
disassembled dry-stone walls) will be used to enhance the channel.  Limited upstream seeding will be 
provided in the immediate area of the dam but the majority of the former impoundment will be 
allowed to naturally revegetate.  This natural revegetation approach has been successfully used at a 
number of other dam removal/breaching projects in Massachusetts.  A pedestrian foot bridge will be 
placed to facilitate public access, and historic displays and environmental enhancements will be 
installed.  
 

Removal of the entire horizontal extent of the dam was judged not to be required. The design calls for 
the full vertical extent of the dam to be removed within the limits of the breach section. Under 
significant floods, the former pond area will act as an overbank area. The breach channel has been 
specifically designed to pass flood flows without significant re-impoundment. In GZA’s opinion, 
significant impoundment is considered to have not occurred if no more than six (6) vertical feet of 
temporary differential head exists when comparing water surface elevations immediately upstream and 
downstream of the breach during peak flows associated with the 100-year flood. Massachusetts dam 
safety regulations consider structures non-jurisdiction if the structure height (and thus the 
impoundment height) does not exceed six feet (302 CMR 10.06). The basis of design for the breach of 
the Whites Mill Pond Dam was taken as the 500-year flood and the above hydraulic criteria have been 
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met, therefore it is GZA’s opinion that the structure will be non-jurisdictional following the completion 
of this project.  Hydrologic and hydraulic analyses have demonstrated that the decommissioning of the 
dam will not exacerbate downstream flooding. 

 

The proposed project will not only address the existing safety concerns at the dam but serve to 
proactively restore the riverine environment at and upstream of the dam.  Upon completion of the 
project, the dam will no longer serve as a barrier to passage of aquatic and other wildlife.  
Approximately 5,300 linear feet of river channel will be restored to free flowing conditions.  In addition, 
the upstream area in the former artificial impoundment is expected to revert to wetlands conditions, 
resulting in the creation of approximately 40 acres of new bordering vegetated wetlands resources.    
The banks of the upstream restored stream channel in the former pond area will be allowed to naturally 
re-form to a stable or meta-stable configuration.  Sediment from within the new stream channel will be 
allowed to naturally mobilize and restore the typical sediment transport dynamics in the river.  The new 
overbanks will naturally revegetate and stabilize.  The habitat capacity of the streambanks will be 
improved as the bank vegetation in the restored brook will be adjacent to water which is more suited 
for cold water fisheries. All changes to the project area are expected to provide equal or better wildlife 
habitat and will result in no adverse effects on wildlife habitat.  Specific environmental benefits 
anticipated to be provided by the project are listed below. 
 
Conceptual design drawings are attached. 
 
HYDRAULIC AND HYDROLOGIC ANALYSES 
 
The existing spillway at the dam is approximately 24 feet wide.  The recent normal pool elevation has 
been maintained at 1036.8’ (NAVD88) by use of single 9-inch stop logs in each bay.  The fixed spillway 
crest is elevation 1036.0’.  Historically, up to 2 feet of stop logs have been in place at times.  The top of 
dam is at elevation 1040.0’, but a low area on the embankment is as low as 1039.5’.  (Note that 
currently all stop logs have been removed due to concerns about seepage.)  Normal pool (elev. 1036.8’) 
storage volume is estimated as 148 acre-feet. 
 
The maximum spillway capacity at top of dam (1040.0’), assuming a single 9-inch stop log (elev. 1036.8’) 
and a weir co-efficient of 3.1, is approximately 426 cfs.    
 
The direct drainage area for the Whites Mill Pond Dam is approximately 1.1 square miles. A portion of 
the 18.5 square mile drainage area contributing to Lake Monomonac upstream of White’s Mill Pond 
discharges into White’s Mill Pond Dam via the spillway at Lake Monomonac Dam.  Other discharge from 
Lake Monomonac bypasses Whites Mil Pond by flowing over the uncontrolled spillway at the western 
downstream arm of the Lake. 
 
The Spillway Design Flood for the dam in its current configuration is the ½ PMF.  Using the previously 
developed USACE ½ PMF peak inflow of 846 cfs for the immediate watershed plus an estimated 
controlled outflow from the upstream lake of 300 cfs, a total ½ PMF peak inflow of 1,146 cfs was 
estimated.   
 
The existing spillway therefore is capable of passing only 37 percent of the estimated ½ PMF inflow 
without generally overtopping the dam (assuming the recent normal pool and neglecting reservoir 
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storage).  Note that local overtopping will occur sooner unless the low area on the top of the 
embankment is repaired.    
 
The existing conditions at the dam were modeled neglecting impoundment storage due to the potential 
for prestorm releases from the upstream reservoir. Under these conditions, the 1/2 PMF was found to 
overtop the dam by approximately 0.5 feet.  At this maximum flood pool elevation of 1040.5’, the 
estimated impoundment storage volume is approximately 272 acre-feet. 
 
The preferred alternative for addressing the dam safety concerns at the dam is to breach the dam to 
permanently un-water the pond and minimize re-impoundment during floods.  GZA performed a 
hydraulic and hydrologic (H&H) analysis of the North Upper Millers River to evaluate the impact on river 
hydraulic profiles of the proposed breaching Whites Mill Pond Dam.  The flood used as the design basis 
for the analysis was the 500-year flood (0.2% annual return period).  The 2-,10-, 50-, and 100-year 
floods were also assessed in this analysis. The proposed breach profile resulted in a differential water 
surface elevation (upstream versus downstream of former dam) of no more than 2.5 feet during floods 
of up to a 500-year return period.  In GZA’s opinion, this will result in conditions such that the remaining 
structure no longer meets the definition of a regulated dam and thus can be reclassified as “non-
jurisdictional”.  The analysis package is included in Attachment H. 
 
ALTERNATIVES ANALYSIS 
 
GZA performed an alternatives analysis in order to recommend a preferred course of action to address 
the existing dam safety and other deficiencies at the dam.  Consideration was also given to the 
economic, ecological, and legal impacts of each three alternatives considered in the analysis. 
 

1. NO ACTION ALTERNATIVE (Not Selected) 
 

The existing Whites Mill Pond Dam has been classified as being in Poor condition by the DCR Office of 
Dam Safety. In addition, the Dam is classified as a High downstream hazard potential structure, meaning 
that failure of the dam would likely lead to serious damage of downstream infrastructure and property, 
and possible loss of life. The DCR Office of Dam Safety has issued a Dam Safety Order requiring the 
owner to bring the dam into compliance with current Commonwealth of Massachusetts Dam Safety 
Regulations (302 CMR 10.00). The No Action alternative would leave the dam in its current state, which 
would post a potential risk to downstream life and property, and would be in violation of the Dam 
Safety Order.  

 
2. REPAIR/RECONSTRUCTION (Not Selected) 

 
Repairing the dam would satisfy the requirements of the Dam Safety Order, would help prevent a 
potential failure of the dam, and would maintain the dam’s impoundment – Whites Mill Pond. 
Construction cost of the dam repairs would likely far exceed the cost to the Dam Breach Alternative, in 
GZA’s opinion.  Dam repairs would require significant modifications to the existing structure which 
would alter the visual character of the dam.  Once the dam is repaired, Brandywine Farms, Inc. would 
be required to maintain the dam, and also hire a dam safety engineer to perform periodic visual 
inspections under 302 CMR 10.00. The repaired dam would remain a HIGH hazard structure. 
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3. DAM BREACH (Selected as Preferred Alternative) 
 

Removal or breaching of the dam would satisfy the requirements of the Dam Safety Order and would 
restore the natural (pre-dam construction) North Branch of the Millers River stream channel through 
the current impoundment area to free-flowing conditions. Removal/breach of the dam, if properly 
constructed, would remove the fish passage barrier created by the current dam, and would improve 
water quality in the North Branch of the Millers River by restoring natural sediment transport and water 
temperatures. Dam breaching would change the character of the existing site by converting significant 
portions of the existing low-quality pond resources (Land Under Water) into Wetland (BVW) areas and 
free-flowing river channel.   
 

Dam decommissioning through partial breaching of the dam is the preferred alternative because it 
permanently removes dam safety concerns, proactively restores the natural environment within the river, 
and is more cost effective than repair.   
 
Anticipated Benefits of Dam Removal: 
 

▪ Removal of significant 
hazard risk from dam failure 

Removing the dam will limit the risk of another full, uncontrolled 
breach occurring in the future, which has an increased likelihood 
considering that the dam is in Poor condition and the dam has the 
potential to overtop during the Spillway Design Flood.  

▪ Restoration of the natural 
channel  

Rivers in their natural state are dynamic systems where changing 
flow levels trigger growth and reproduction cycles in native river 
species creating a healthier and more biodiverse ecosystem.  

▪ Restoration of natural 
dissolved oxygen levels 

The recreation of a natural riffle-pool stream channel will help 
increase dissolved oxygen levels in the water, which would result in 
increased water quality and riverine biodiversity. 

▪ Restoration of natural 
water temperatures 

Water held behind dams is often warmer than in free-flowing rivers. 
Removing the dam will help restore natural temperature regimes 
and support the return of cold-water fish species. 

▪ Improved water quality 
Restoration of natural flow regimes through dam removal will help 
increase pollution dilution and transport in the Brook, which will 
help increase water quality. 

▪ Improvement of natural 
sediment transport 
pathways 

Natural sediment transport, an essential geomorphological function 
of the river, will be restored by the dam breach. This will replenish 
the sediment-starved areas downstream of the dam, and result in a 
healthier ecosystem.  

▪ Restoration of Bordering 

Vegetated Wetlands  

As this project is a proactive stream restoration project, with a goal 
of returning the stream to its natural condition, there will be a 
transformation of wetlands resources.  Most of the Land Under 
Water (LUW) which created due to the impoundment behind the 
dam is anticipated to transform into Bordering Vegetated Wetlands 
(BVW).  The restored BVW is likely to initially take the form of bog or 
shrub swamp, with some areas ultimately transforming into wooded 
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coniferous swamp.  Stable vegetated stream banks will replace pond 
banks and provide equivalent or better habitat.  Some open water 
areas will remain, particularly in the upper reaches of the former 
pond area. 

 

 
 
SEDIMENT AND EROSION CONTROL PLAN AND CONSTRUCTION SEQUENCE: 
 
Creating a project specific construction sequence with respect to proper handling of water, sediment 
and erosion control particularly at the beginning stages and throughout construction of the proposed 
development is of high importance.    Final details for such are typically determined by the Contractor as 
part of their means and methods.  However, the Contractor responsible for the construction will be 
contractually obligated to fulfill all applicable provisions of the Order of Conditions and the general 
sequence presented below.  A draft construction sequence (to describe the construction process and 
controls that the Contractor will be required to follow during the construction phase) has been 
compiled.   
 
The general overall anticipated construction sequence associated with the entire project is presented 
on Drawing 2, and a Sediment and Erosion Control, Water Control, and Site Access and Preparation Plan 
is included as Drawing 6.  Best Management Practices (BMPs) including erosion control barriers will be 
used to mitigate against the erosion and discharge of on-site sediment.  The general construction 
sequence associated with work to take place is presented below: 
 

1. Mobilize to the site and deploy temporary sediment and erosion controls associated with the 
entire project, including perimeter erosion and sediment control barriers, turbidity curtain, and 
other BMPs.  Note that some BMPs may not be able to be deployed until pond drawdown has 
been accomplished. 

2. Coordinate with owner’s representative regarding selection of limited number of trees (if any) 
to be cleared and removed to provide site access needed for the execution of the work.  No 
tree removal may begin until mutual agreement between the owner and the contractor has 
been obtained and approval has been granted by the conservation commission.  Remove 
stumps only from areas where excavation will occur.  Topsoil to remain to the extent possible. 

3. Notify owner, engineer, and conservation commission, schedule and conduct site walk to 
inspect sediment and erosion control measures and trees marked for selective clearing.  Modify 
sediment and erosion control measures as required.  Work may proceed once approval has 
been granted from the conservation commission. 

4. Remove and lawfully dispose of existing spillway footbridge. 
5. Sandbag portion of the spillway crest slab as per water control plan and progressively remove 

concrete spillway slab.  
6. Begin controlled drawdown of the pond as per the water control plan.  Place cofferdam 

materials as needed to temporarily divert water during construction. 
7. Remove stones from the embankment masonry retaining walls and stockpile for on-site re-use. 
8. Excavate dam embankment to form breach.  Shape channel as per grading plan, including 

typical channel and overbanks.  Coordinate with owner’s representative regarding bedrock 
surface and adjustments to grading to account for bedrock elevation where encountered. 
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9. Periodically monitor sediment volumes behind downstream culverts and remove as needed.  
Redistribute material on upstream slope of former embankment. 

10. Place coir logs and random boulders in channel. 
11. Place stockpiled stones for permanent erosion control and slope stabilization, as indicated. 
12. Fill, stabilize, and permanently decommission existing sluiceway. 
13. Loam excavated areas of overbanks.  Seed overbanks, including immediately upstream of the 

former embankment. 
14. Place pedestrian path material. 
15. Restore and seed all remaining disturbed areas.  Provide temporary stabilization to all seeded 

areas.  
16. Remove equipment and temporary facilities.  Complete all other site stabilization. 
17. Notify owner, engineer, and conservation commission of final stabilization.  Schedule and 

conduct site inspection.  Make adjustments as required. 
18. Upon approval by conservation commission, remove perimeter erosion control barriers.  Note 

that compost filter socks by be dispersed in place. 
19. Complete demobilization. 

 
Please note that specific details of the construction sequence are typically means-and-methods issues 
that are addressed by the eventual Contractor engaged to conduct the work.  Similarly, the project 
schedule is typically directed by the Contractor, as guided by the permit conditions to be issued by 
applicable regulatory authorities.  Currently it is envisioned that the work will occur during the typically 
low flow period of late summer early fall of 2019.  
 
Construction Period Pollution Prevention Measures: 
 
The following erosion and sediment control techniques will be employed to minimize erosion and 
transport of sediment to downstream areas, and to protect against pollution from hazardous materials 
during the construction phase of the project.  Additional notes are included on Drawing 2.   
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Site Clearing and Excavation 
 

During the site clearing stage (primarily tree removal on a limited portion of the embankment), 
existing vegetation within the site work zones will be cleared and removed as indicated on the 
Plans.  Limited tree removal will take place where necessary to perform the work.  Prior to any 
site clearing activities, erosion control barriers will be placed around the perimeter of site work 
zones.  Clearing will be limited only to those areas necessary to complete the proposed work.  
Disturbed areas will be kept to a minimum so as to maintain the existing site environment.  
Cleared trees may be chipped for use as on-site mulch.   
 
Erosion Control Barriers 
 
Erosion control barriers will be placed to trap sediment transported by overland runoff before it 
leaves the construction site, or enters into the stream channel area.  During the course of 
construction, additional rows of barriers will be placed at intermediate locations if required to 
prevent the formation of preferential flow channels along the upstream slopes.  The barriers 
will be continuously monitored throughout construction and will be repaired/replaced as 
necessary.  Approved barriers shall be compost socks or approved equivalent.  Additionally a 
turbidity curtain will be hand placed in the stream channel downstream of the existing primary 
spillway.   
 
Construction Site Entrance and Access Roads 
 
To reduce the tracking of sediment from the construction site onto public ways, as well as the 
production of airborne dust, a stabilized construction entrance will be established.  The 
entrance will consist of a 6-inch thick pad of 3-inch-minus stone underlain with a geotextile 
filter fabric filter cloth and will be constructed on level ground.  The reduction of trackout 
sediments and other pollutants onto paved roads will minimize the release of sediment off-site 
and the production of airborne dust.   
 
Stockpiled Materials 
 
Stockpiles (if any) created during construction activities will be surrounded with erosion control 
barriers, as appropriate.  Stockpiles will be graded to shed water and covered as necessary with 
plastic prior to the onset of inclement weather.     
 
Equipment Fueling 
 
Equipment fueling and other activities including petroleum, oil and other potentially hazardous 
substances will be performed at pre-approved, designated areas with appropriate spill 
prevention and control measures.  These areas will be located on mill property away from catch 
basins and other drainage structures and outside of BVW resource areas.  Portable secondary 
containment will be used, and sorbent materials will typically be placed around the perimeter 
of the fueling area as necessary and appropriate during all fueling activities.  Non-liquid 
hazardous materials will be stored in a protected area and covered.     
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Operations and Maintenance of Erosion and Sedimentation Controls: 
 
Inspection and maintenance will be conducted to ensure that the BMPs installed on-site have 
been installed correctly and are functioning as intended.  Areas disturbed by the construction, 
including construction entrances, will be inspected to ensure that the Erosion and Sediment 
Control measures are correctly installed and maintained.  Inspections of the active work area 
will occur weekly and after every significant precipitation event (exceeding ½-inch 
precipitation).  Specific inspection and maintenance items are discussed below. 

 

• Erosion control barriers:  The erosion control barriers will be installed prior to 
commencement of construction and inspected as described above.  The integrity of the 
installation will be assessed based on visible damage to its components and sediment 
accumulation behind the installation.  Portions of the barrier will be remedied as 
necessary to prevent erosion. 

 

• Construction entrance apron:  The construction entrance aprons will be installed prior 
to commencement of construction.  The entrance will be replaced when debris 
becomes noticeable on the existing pavement surfaces adjacent to the construction 
site. 

 

• Slope stabilization:  The slope stabilization controls will be installed immediately upon 
obtaining final grades as shown on the plans.  Areas in failure will be regraded to final 
grade and stabilized as necessary. 

 

• Construction dewatering:  Active dewatering may be necessary to maintain a dry, 
dewatered work area, and the Contractor will be required to have on-site dewatering 
equipment (i.e. pumps, hoses, etc.,) capable of controlling groundwater encountered in 
the excavations such that all work can be performed “in the dry.”  In addition, the 
Contractor will provide adequate pumping and drainage facilities to keep all excavations 
and work sufficiently dry from surface runoff so as not to adversely affect construction 
products or procedures. If performed, construction dewatering must also utilize 
discharge BMPs.  

 

• Construction completion:  All site restoration areas and erosion control measures 
implemented to enhance re-establishment of vegetation will be inspected upon 
completion of construction. 

 
SEEDING AND SITE RESTORATION PLAN: 
 
GZA anticipates that a net gain in wetland resources will result due to the transformation of the area 
from the former impoundment to a natural free-flowing active stream.   
 
Seed Mix:  The Contractor will be contractually obligated via performance specification to restore 
adjacent conditions and properties to pre-construction conditions or better at the conclusion of the 
project.  Restoration will include a seeding program consisting of the placement of a series of specially 
formulated seed mixes made available by New England Wetland Plans, Inc., of Amherst, Massachusetts.  
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Two seed formulations have been specifically chosen for site restoration efforts to address disturbance 
from construction in the following areas: 
 

• New England Conservation/Wildlife Mix - for Upland Areas 

• New England Moist Area Conservation Mix - for Banks and Slopes. 
 
New England Wet Mix seed formulation has been chosen for restoration of this area.  It is anticipated 
that use of this mix will more quickly promote the re-establishment of full growth in this area and 
reduce the tendency for open un-vegetated channel remnants.  Areas further upstream in the former 
pond area will be allowed to naturally re-vegetate with the seed base already present in the sediment. 
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PROPOSED PARTIAL BREACH 
WHITES MILL POND DAM, WINCHENDON, MASSACHUSETTS 

SEDIMENT MANAGEMENT PLAN 

Brandywine Farm, Inc. (Owner) proposes to perform a partial breach of Whites Mill Pond Dam to address conditions 
infrastructure conditions at the dam, to improve ecological conditions of the North Branch of the Miller’s River in the 
dam vicinity, and to restore floodplain functionality.  

To determine management options of impounded sediment with dam removal, GZA assessed sediment for quality and 
quantity in 2018.  Transport of fine sediments can be expected during typical annual floods within the channel; 
however, it is anticipated that the overall area of the former pond bottom will be generally stable during flood 
conditions once vegetation has re-established. It is also expected that the channel bottom through the reconfigured 
section will extend into naturally occurring alluvial and glacial till soil, and rock-rubble from the dam will also be 
generally stable. Concentrations of metals and compounds are similarly low in both the upstream (current pond) area 
and the receiving areas downstream of the dam. 

The partial breach will remove 900 cubic yards of material from the channel area, approximately 100 cubic yards will 
be material that is dredged (sediment removed below the top of bank). Materials generated from excavation/dredging 
activities will be relocated along the right upstream bank of Whites Pond (post breach). Post breach, this area will be 
upland area located about 150 north of the anticipated river channel.  The remaining sediment will be managed using 
a passive release sediment management strategy.  Approximately 250 CYs of sediment are expected to distribute 
downstream during precipitation events over the first year.  The breakdown of sediment volumes can be found in Table 
1. 

Table 1: Estimated Volume of Impounded Sediment for Each Management Strategy 

Sediment Source Volume (CY) Notes 

Total Sediment 1,250 Total, active and passively managed 

Sediment excavated at the impoundment 900 Active, includes dredged materials 

Sediment dredged at the impoundment 100 Active 

Sediment to redistribute downstream 250 Passive, over the first year 

 
BACKGROUND 

Whites Mill Pond Dam is an approximately 12.5-foot-high dam. In accordance with Commonwealth of Massachusetts 
dam safety rules and regulations stated in 302 CMR 10.00 as amended by Chapter 330 of the Acts of 2002, Whites Mill 
Pond Dam is an Intermediate Size structure. Given the presence of residential structures and public roads downstream 
of the dam, the dam is considered a high hazard structure. Based on previous Phase I dam inspections performed by 
GZA and others, the Dam is considered to be in Poor condition. Historic documentation indicates that the primary 
purpose of the dam was to impound water for a mill located at the dam.  The dam does not currently serve any specific 
purpose.  

Currently, Whites Mill Pond Dam does not include a fish passage structure and prevents wild brook trout and other 
species from moving upstream from Miller’s River. These fish would benefit from access to the upper reaches and the 
tributaries.  

The removal of the dam would address the observed deteriorated condition of the dam, reduce liability for the dam 
owner, and provide environmental benefits by restoring the impoundment areas to a natural wetland and a free-
flowing stream system. 
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SEDIMENT CHARACTERIZATION 

The preferred alternative for sediment management involves a combination of active removal and passive release. This 
approach is described in depth below.  

Sediment Volume 

Based on dimensions of the proposed channel, the dam removal project will require limited active excavation of 
sediment and will also result in additional passive natural downstream sediment transport during channel formation. 
Construction of the proposed new channel configuration to the right of the existing primary spillway will require 
excavation and disposal of approximately 900 cubic yards of earthen fill from upland areas (i.e. that material associated 
with the dam embankment portion to be removed). This fill material is believed to generally consist of a heterogeneous 
mixture of fine to course grained soils and rock material from the dam spillway and embankment.  This material was 
placed as part of the construction of the dam and is not characterized as sediment. To begin the restoration of the 
stream upgradient from the existing dam, a pilot channel will be excavated to guide flows into the breach 
channel.  Approximately 100 CY of active excavation of material which is currently sediment will be necessary to shape 
the channel immediately upstream of the breach location.  This material will also be relocated on-site. The Owner 
proposes passively managing an additional 250 CY of impounded sediment. 

Due Diligence Review 

As part of the Feasibility Study conducted for the dam removal, and in accordance with in 314 CMR 9.07(2), GZA 
completed a due diligence review to demonstrate if the area is likely to contain anthropogenic concentrations of oil or 
hazardous materials.  The results of a due diligence review are useful in scoping subsequent efforts to comply with 314 
CMR 9.1.  

GZA conducted a review for the Whites Mill Pond which included a review of aerial photography of the watershed, 
analysis of Commonwealth GIS and web-based data, discussion with the dam owner, and site reconnaissance.  

The site reconnaissance included qualitative assessment of existing stream bank stability, stream substrate and 
sediment conditions, vegetation conditions (including the potential presence of invasive species such as purple 
loosestrife), and general stream channel alignment in the vicinity of the dam and the portion of the downstream reach 
judged by GZA to be potentially influenced by the dam’s removal. 

Historic record of a mill at the site indicates the potential for contaminants which would be likely found in the sediment 
downstream of the dam.  Available historical information indicates that that the area of the dam was initially developed 
circa 1860 in association with development of the White Brothers Mill for denim/cotton manufacturing.  The mill 
operated as such from 1860 until 1960, and was then occupied by Ray Plastics (plastic goods manufacturing) from 1960 
to 1992, and Mylec Corporation (plastic sports equipment) from 1992 until 2011.   

Based on a review of publicly-available aerial photographs, remaining properties in the immediate vicinity of Whites 
Mill Pond have been either undeveloped or residential since at least the 1930s.  An aboveground electric transmission 
easement has been located immediately east of Whites Mill Pond since at least 1938. 

GZA used GIS and web-based data include using the MassGIS Oliver tool and the Energy and Environmental Affairs Data 
Portal to assess potential contamination events within the vicinity of Whites Mill Pond.  

According to review of GIS data maintained by the Commonwealth, Whites Mill Pond does not contain any listed solid 
waste facilities, BWP Major Facilities or surface and underground discharge locations.  The former Mylec mill complex 
is listed twice as a hazardous waste disposal site (“21e site”) under Release Tracking Numbers (RTNs) 2-14319 and 2-
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19250.  Both RTNs appear limited to areas downstream of the dam.  RTN 2-14319 is associated with the detection of 
polychlorinated biphenyls (PCBs) in soil and sediment at and downstream of the mill complex.  Response actions 
included the dredging and off-site disposal of impacted sediments from the mill tail race and Millers River downstream 
of the dam.  Sediment sampling conducted under RTN 2-14319 within Whites Mill Pond did not detect PCBs above 
laboratory method detection limits.  RTN 2-14319 has reach a Permanent Solution under the MCP.  RTN 2-19250 is an 
active site.  On July 16, 2014, a release of lubricating oil was reported to MassDEP.  The release reportedly impacted 
an area beneath and/or immediately west of the mill building, downstream from the dam.  Response actions for RTN 
2-19250 are ongoing under the MCP.  There are no sites with Activity and Use Limitations (AUL) in the watershed.  

Results of the due diligence study suggest that there are few, if any, point sources of contamination (spills, etc.) that 
might impact sediment quality in the Whites Mill Pond impoundment.  These are the sediments which will be mobilized 
during the natural channel formation process following the decommissioning of the dam.  

SEDIMENT SAMPLING 

Per findings from the due diligence review, GZA conducted a sediment sampling program.  Sediment samples were 
obtained by GZA engineers. Samples S-1 and S-2 were collected on April 26, 2108. Samples S-3 through S-7 were 
collected on October 29, 2108.  Samples S-1 through S-5 were obtained from within Whites Pond. Samples S-1, S-3, S-
4 and S-5 were obtained from within the existing stream channel. Sample S-6 was obtained just downstream of the 
spillway. Sample S-7 was obtained from the discharge channel downstream of the mill buildings. Refer to attached 
Figure 1 for the sediment sample locations.   

The sediment samples were submitted to Alpha Analytical of Cranston, Rhode Island for analysis. The samples were 
tested for parameters required for the 401 Water Quality Certification.  Per 314 CMR 9.07, the samples were tested 
for the following required parameters: 

• Metals - Arsenic, Cadmium, Total Chromium, Chromium V, Copper, Lead, Mercury, Nickel, Zinc. 

• Extractable Petroleum Hydrocarbons (EPH), 

• Volatile Organic Compounds (VOCs), 
• Polycyclic Aromatic Hydrocarbons (PAHs), 
• Polychlorinated Biphenyls (PCBs), 
• Pesticides 8081 
• Total Petroleum Hydrocarbons (TPH) 8100  
• Total Organic Carbon (TOC), 
• Percent Water, 
• Grain size 

Although reporting requirements are not associated with sediment, results of all analytical tests are below the levels 
established under the Massachusetts Department of Environmental Protection (DEP) Method 1, S-1/GW-1 Standards 
or Massachusetts Contingency Plan (MCP) Reportable Concentrations for RCS 1 soils (MCP values used for cases where 
Method 1 levels have not been established).     

Laboratory results are presented in Appendix A.  

SURFACE WATER SAMPLING 

GZA engineers obtained two surface water samples from Whites Mill Pond Dam on October 29, 2018. Sample SW-1 
was obtained along the upstream end of the dam. Sample SW-2 was obtained at the northern end of the pond. The 
samples were analyzed for the following: 
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• Extractable Petroleum Hydrocarbons (EPH), 
• Volatile Organic Compounds (VOCs), and  
• RCRA 8 metals. 

Laboratory results are presented in Appendix B.  

SEDIMENT MANAGEMENT APPROACH 

Alternatives for managing excavated sediment as part of the Whites Mill Pond Dam removal are based on MassDEP 
guidance, the general approach to post-dam removal stream restoration favored by the MassDER, and the Sediment 
Analysis.  The Owner proposes minimal excavation and channel forming upstream of the former dam to remove limited 
quantities of sediment.  The excavated embankment material and sediment will be relocated to the right and upstream 
of the dam post breach (after the impoundment has been lowered.) 

The uncontaminated nature of the impounded sediment indicates that controlled natural release of the remaining 
impounded sediment would provide benefit to biodiversity efforts. With the gradual removal of fine sediment, 
favorable cobble and gravel substrates will become available for colonization by benthic macroinvertebrates.  The 
downstream channel is likely “sediment starved” and the channel formation in the former impoundment will be good 
for downstream habitat due to a restoration of the sediment transport balance and filling of the interstitial spaces 
which would prevent flow from going subsurface during dry periods. 

Alternatively, physical removal of large quantities of relatively uncontaminated sediment in the upstream former 
impoundment area would require a larger proposed limit of work footprint and increase associated temporary impacts. 
Passive sediment management techniques have been employed at several recent dam removals in Massachusetts and 
is the preferred alternative for sediment transport for this project. 



TABLES



SED-1

(mg/kg)

SED-2

(mg/kg)

S-3

(mg/kg)

S-4

(mg/kg)

S-5

(mg/kg)

S-6

(mg/kg)

S-7

(mg/kg)

Volatile Organic Compounds (VOCs) 

EPA Method 8260

Acetone 0.608 0.287 0.0141 0.0263 0.419 0.0649 0.0093

Total VOCs 10 4 0.608 0.287 0.0141 0.0263 0.419 0.0649 0.0093

Organochlorine Pesticides NA NA BDL BDL BDL BDL BDL

EPA Method 8081B

Polychlorinated Biphenyls

Congeners (NOAA 18 List)

BZ#101 0.00089 <0.00082 <0.00035 <0.00038 <0.00076 <0.00084 0.0138

BZ#105 <0.00085 <0.00082 <0.00035 <0.00038 <0.00076 <0.00084 0.00499

BZ#118 NA NA <0.00035 <0.00038 <0.00076 <0.00084 0.0188

BZ#128 <0.00085 <0.00082 <0.00035 <0.00038 <0.00076 <0.00084 0.00417

BZ#138 0.00179 <0.00082 <0.00035 <0.00038 <0.00076 <0.00084 0.0198

BZ#153 NA NA <0.00035 <0.00038 <0.00076 <0.00084 0.01

BZ#170 NA NA <0.00035 <0.00038 <0.00076 <0.00084 0.00235

BZ#180 NA NA <0.00035 <0.00038 <0.00076 <0.00084 0.00282

BZ#187 <0.00085 <0.00082 <0.00035 <0.00038 <0.00076 <0.00084 0.0013

BZ#44 NA NA <0.00035 <0.00038 <0.00076 <0.00084 0.00184

BZ#52 <0.00085 <0.00082 <0.00035 <0.00038 <0.00076 <0.00084 0.00406

Total PCBs 2 2 0.00268 BDL BDL BDL BDL BDL 0.08393

Total Petroleum Hydrocarbons 5000 2500 47.6 56.8 34.1 25.3 140 79.2 55.9

Modified EPA Method 8100

Percent Moisture (%) NA NA 22 28 81 68 18

Total Organic Carbon (Average) 95300 75600 <353 490 118000 71300 <401

EPA

Extractable Petroleum Hydrocarbons

MADEP

Acenaphthene <0.069 <0.050 <0.026 <0.028 <0.052 <0.044 0.084

Anthracene <0.028 <0.020 <0.010 <0.011 <0.021 <0.018 0.11

Benzo(a)anthracene <0.028 <0.020 <0.010 <0.011 <0.021 <0.018 0.3

Benzo(a)pyrene <0.028 <0.020 <0.010 <0.011 0.053 <0.018 0.278

Benzo(b)fluoranthene <0.069 <0.050 <0.026 <0.028 <0.052 <0.044 0.332

Benzo(g,h,i)perylene <0.069 <0.050 <0.026 <0.028 <0.052 <0.044 0.165

Benzo(k)fluoranthene <0.069 <0.050 <0.026 <0.028 <0.052 <0.044 0.174

C11-C22 Aromatics NA NA <19.6 <21.0 <39.7 <33.8 20.5

C11-C22 Unadjusted Aromatics1 38.4 <17.5 <19.2 <20.6 <39.0 <33.2 25.3

C19-C36 Aliphatics1 <24.1 <17.5 20.9 21.7 97.5 89.1 34.7

Chrysene <0.069 <0.050 <0.026 <0.028 <0.052 <0.044 0.369

Dibenzo(a,h)Anthracene <0.028 <0.020 <0.010 <0.011 <0.021 <0.018 0.075

Fluoranthene <0.069 <0.050 <0.026 <0.028 <0.052 <0.044 0.894

Fluorene <0.028 <0.020 <0.010 <0.011 <0.021 <0.018 0.096

Indeno(1,2,3-cd)Pyrene <0.069 <0.050 <0.026 <0.028 <0.052 <0.044 0.164

Naphthalene <0.069 <0.050 <0.026 <0.028 <0.052 <0.044 0.053

Phenanthrene <0.069 <0.050 <0.026 <0.028 <0.052 <0.044 0.923

Pyrene <0.069 <0.050 <0.026 <0.028 <0.052 <0.044 0.761

Metals

401 Water Quality Certification

Arsenic 40 40 4.25 1.64 <0.87 <0.98 2.89 5.83 6.77

Cadmium 80 30 0.32 0.24 <0.17 <0.20 0.43 <0.19 0.71

Chromium 1000 1000 2.81 2.21 2.81 2.39 4.09 9.13 6.18

Copper 6.02 2.89 1.92 1.48 5.82 5.56 15.4

Lead 2000 1000 20.3 15.5 2.82 2.2 15 37.7 26.5

Mercury 10 10 0.119 0.288 <0.009 <0.009 0.053 0.032 <0.009

Nickel 2.76 2.19 2.78 1.88 4.35 3.44 3.31

Zinc 29.2 23.7 10.8 8.9 42.4 23.1 36.4

Notes:

2.  BDL = Below detection limits, NA = Not Applicable.  All results are in mg/kg dry (parts per million) unless otherwise noted.

3.  Constituents that were not detected in any samples were omitted from this table.

J:\170,000-179,999\173542\173542-10.DJS\Sediment and Surface Water Samples\[Sed 1-7 Summary Table_2018-12-06.xlsx]Summary Table

1.  Samples SED-1 and SED-2 collected April 26, 2018, and samples SED-3 through SED-7 collected October 29, 2018.  Analyses performed by ESS Laboratory in Cranston, RI.

TABLE 2

SUMMARY OF ANALYTICAL TESTING RESULTS

SEDIMENT SAMPLES

Whites Mill Pond Dam Decommissioning

Winchendon, Massachusetts

COMM-97 Lined 

Landfills Reuse 

Levels (mg/kg)

COMM-97 Unlined 

Landfills Reuse 

Levels (mg/kg)

Upstream Samples Downstream Samples



Recommended Analyses for Dam Removal 

Projects

Sediment 

Thresholds

Dam Impoundment 

Samples 

Parameters Units Cleanup Standard "Natural Soil" "Urban Soil" Upper Concentration Freshwater S2 S6 S7 S1 S3 S4 S5 Downstream Upstream
 Metals, Total [mg/kg or ppm] (S-1/GW-1) Background Backgrond Limit (UCL) PEC  Min  Max  Mean Mean Mean
 Arsenic (ppm) mg/kg (ppm) 20 20 20 500 33 1.64 5.83 6.77 4.25 0.435 0.49 2.89 1.64 1.64 1.64 6.30 2.02
 Cadmium (ppm) mg/kg (ppm) 70 2 3 1,000 4.98 0.24 0.095 0.71 0.32 0.085 0.1 0.43 0.24 0.24 0.24 0.40 0.23
 Chromium (TOTAL)(ppm) mg/kg (ppm) 100 30 40 2,000 111 2.21 9.13 6.18 2.81 2.81 2.39 4.09 2.21 2.21 2.21 7.66 3.03
Chromium VI (ppm) mg/kg (ppm) 100 30 40 2,000 N/A N/A N/A N/A N/A
 Copper (ppm) mg/kg (ppm) 40 200 149 2.89 5.56 15.4 6.02 1.92 1.48 5.82 2.89 2.89 2.89 10.48 3.81
 Lead (ppm) mg/kg (ppm) 200 100 600 6,000 128 15.5 37.7 26.5 20.3 2.82 2.2 15 15.50 15.50 15.50 32.10 10.08
 Mercury (ppm) mg/kg (ppm) 20 0 1 300 1.06 0.288 0.032 0.0045 0.119 0.0045 0.0045 0.053 0.29 0.29 0.29 0.02 0.05
 Nickel (ppm) mg/kg (ppm) 600 20 30 10,000 48.6 2.19 3.44 3.31 2.76 2.78 1.88 4.35 2.19 2.19 2.19 3.38 2.94
 Zinc (ppm) mg/kg (ppm) 1,000 100 300 10,000 459 23.7 23.1 36.4 29.2 10.8 8.9 42.4 23.70 23.70 23.70 29.75 22.83
PAHs (ug/kg or ppb)
Anthracene (ppb) ug/kg (ppb) 1,000,000 1,000 4,000 10,000,000 845 10 9 110 14 5 5.5 10.5 10.00 10.00 10.00 59.50 8.75
Benzo[a]anthracene (ppb) ug/kg (ppb) 7,000 2,000 9,000 3,000,000 1050 10 9 300 14 5 5.5 10.5 10.00 10.00 10.00 154.50 8.75
Benzo[a]pyrene (ppb) ug/kg (ppb) 2,000 2,000 7,000 300,000 1450 10 9 278 14 5 5.5 0.053 10.00 10.00 10.00 143.50 6.14
Benzo[b]fluoranthene (ppb) ug/kg (ppb) 7,000 2,000 8,000 3,000,000 13400 25 22 332 34.5 13 14 26 25.00 25.00 25.00 177.00 21.88
Chrysene (ppb) ug/kg (ppb) 70,000 2,000 7,000 10,000,000 1290 25 22 369 34.5 13 14 26 25.00 25.00 25.00 195.50 21.88
Dibenz[a,h]anthracene (ppb) ug/kg (ppb) 700 500 1,000 300,000 260 10 9 75 14 5 5.5 10.5 10.00 10.00 10.00 42.00 8.75
Fluoranthene (ppb) ug/kg (ppb) 1,000,000 4,000 10,000 10,000,000 2230 25 22 894 34.5 13 14 26 25.00 25.00 25.00 458.00 21.88
Fluorene (ppb) ug/kg (ppb) 1,000,000 1,000 2,000 10,000,000 536 10 9 96 14 5 5.5 10.5 10.00 10.00 10.00 52.50 8.75
Naphthalene (ppb) ug/kg (ppb) 4,000 500 1,000 10,000,000 561 25 22 53 34.5 13 14 10.5 25.00 25.00 25.00 37.50 18.00
Phenanthrene (ppb) ug/kg (ppb) 10,000 3,000 20,000 10,000,000 1170 25 22 923 34.5 13 14 10.5 25.00 25.00 25.00 472.50 18.00
Pyrene (ppb) ug/kg (ppb) 1,000,000 4,000 20,000 10,000,000 1520 25 22 761 34.5 13 14 10.5 25.00 25.00 25.00 391.50 18.00
Total PAHs (ppb) ug/kg (ppb) 4,100,700 22,000 89,000 76,600,000 22800 200 177 4191 277 103 111.5 151.553 200.00 200.00 200.00 2184.00 160.76
PCBs (mg/kg or ppm)
Total PCBs (ppm) mg/kg (ppm) 1 100 0.676 BDL BDL 0.08393 0.00268 BDL BDL BDL 0.08 0.00
 Pesticides (ug/kg)
2-4' DDD (ppb) ug/kg (ppb) 0 0 0 0 0 0.00 0.00
4-4' DDD (ppb) ug/kg (ppb) 8,000 600,000 1.9 1.55 1.6 1.4 3.3 0.00 0.00 0.00 1.73 2.10
Sum DDD (ppb) ug/kg (ppb) 28 1.9 1.55 1.6 1.4 3.3 0.00 0.00 0.00 1.73 2.10
2-4' DDE (ppb) ug/kg (ppb) 0 0 0 0 0 0.00 0.00 0.00 0.00 0.00
4-4' DDE (ppb) ug/kg (ppb) 6,000 600,000 1.9 1.55 1.6 1.4 3.3 0.00 0.00 0.00 1.73 2.10
Sum DDE (ppb) ug/kg (ppb) 31.3 1.9 1.55 1.6 1.4 3.3 0.00 0.00 0.00 1.73 2.10
2-4' DDT (ppb) ug/kg (ppb) 0 0 0 0 0 0.00 0.00
4-4' DDT (ppb) ug/kg (ppb) 6,000 600,000 1.9 1.55 1.6 1.4 3.3 0.00 0.00 0.00 1.73 2.10
Sum DDT (ppb) ug/kg (ppb) 62.9 1.9 1.55 1.6 1.4 3.3 0.00 0.00 0.00 1.73 2.10
Total DDTs (ppb) ug/kg (ppb) 572 5.7 4.65 4.8 4.2 9.9 0.00 0.00 0.00 5.18 6.30
Chlordane (ppb) ug/kg (ppb) 5,000 600,000 17.6 15.2 12.5 12.8 13.75 26.25 0.00 0.00 0.00 13.85 17.60
 Dieldrin (ppb) ug/kg (ppb) 80 30,000 61.8 1.9 1.55 1.6 1.7 3.3 0.00 0.00 0.00 1.73 2.20
 Endrin (ppb) ug/kg (ppb) 10,000 200,000 207 1.9 1.55 1.6 1.7 3.3 0.00 0.00 0.00 1.73 2.20
 gamma-BHC (Lindane) (ppb) ug/kg (ppb) 4.99 1.15 0.95 0.95 1.05 1.95 0.00 0.00 0.00 1.05 1.32
 Heptachlor epoxide (ppb) ug/kg (ppb) 100 10,000 16 1.9 1.55 1.6 1.7 3.3 0.00 0.00 0.00 1.73 2.20
TPH and EPH (mg/kg or ppm)
Total Petrolem Hydrocarbons [TPH] (ppm) mg/kg (ppm) 1,000 10,000 56.8 79.2 55.9 47.6 34.1 25.3 140 67.55 61.75
C9-C18 Aliphatic Hydrocarbons (ppm) mg/kg (ppm) 1,000 20,000 8.75 16.6 0.0095 12.05 9.6 10.3 19.5 8.75 8.75 8.75 8.30 12.86
C19-C36 Aliphatic Hydrocarbons (ppm) mg/kg (ppm) 3,000 20,000 8.75 89.1 34.7 12.05 20.9 21.7 97.5 8.75 8.75 8.75 61.90 38.04
C11-C22 Aromatic Hydrocarbons (ppm) mg/kg (ppm) 1,000 10,000 9.05 16.6 20.5 38.4 9.8 10.5 19.85 9.05 9.05 9.05 18.55 19.64
Physical Characteristics
Total Organic Carbon (%) % N/A N/A N/A N/A N/A
Percent Water (%) % N/A N/A N/A N/A N/A
Sieve No. 4 (% passing) % passing N/A N/A N/A N/A N/A
Sieve No. 10 (% passing) % passing N/A N/A N/A N/A N/A
Sieve No. 40 (% passing) % passing N/A N/A N/A N/A N/A
Sieve No. 60 (% passing) % passing N/A N/A N/A N/A N/A
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Summary CalculationsMA DEP BWSC Soil Standards and Guidance Values  Upstream Samples 
 Downstream Samples 

Results 

Impoundment

Sieve No. 200 (% passing) % passing N/A N/A N/A N/A N/A
Volatile Organic Compounds (VOCs) 

EPA Method 8260
1,1,1,2-Tetrachloroethane mg/kg dry 0.0103 0.00405 0.00155 0.01785 0.0016 0.0018 0.01395 0.01 0.01 0.01 0.00 0.01
1,1,1-Trichloroethane mg/kg dry 0.0103 0.00405 0.00155 0.01785 0.0016 0.0018 0.01395 0.01 0.01 0.01 0.00 0.01
1,1,2,2-Tetrachloroethane mg/kg dry 0.0041 0.0016 0.0006 0.00715 0.00065 0.0007 0.0056 0.00 0.00 0.00 0.00 0.00
1,1,2-Trichloroethane mg/kg dry 0.0103 0.00405 0.00155 0.01785 0.0016 0.0018 0.01395 0.01 0.01 0.01 0.00 0.01
1,1-Dichloroethane mg/kg dry 0.0103 0.00405 0.00155 0.01785 0.0016 0.0018 0.01395 0.01 0.01 0.01 0.00 0.01
1,1-Dichloroethene mg/kg dry 0.0103 0.00405 0.00155 0.01785 0.0016 0.0018 0.01395 0.01 0.01 0.01 0.00 0.01
1,1-Dichloropropene mg/kg dry 0.0103 0.00405 0.00155 0.01785 0.0016 0.0018 0.01395 0.01 0.01 0.01 0.00 0.01
1,2,3-Trichlorobenzene mg/kg dry 0.0103 0.00405 0.00155 0.01785 0.0016 0.0018 0.01395 0.01 0.01 0.01 0.00 0.01
1,2,3-Trichloropropane mg/kg dry 0.0103 0.00405 0.00155 0.01785 0.0016 0.0018 0.01395 0.01 0.01 0.01 0.00 0.01
1,2,4-Trichlorobenzene mg/kg dry 0.0103 0.00405 0.00155 0.01785 0.0016 0.0018 0.01395 0.01 0.01 0.01 0.00 0.01
1,2,4-Trimethylbenzene mg/kg dry 0.0103 0.00405 0.00155 0.01785 0.0016 0.0018 0.01395 0.01 0.01 0.01 0.00 0.01
1,2-Dibromo-3-Chloropropane mg/kg dry 0.0103 0.00405 0.00155 0.01785 0.0016 0.0018 0.01395 0.01 0.01 0.01 0.00 0.01
1,2-Dibromoethane mg/kg dry 0.0103 0.00405 0.00155 0.01785 0.0016 0.0018 0.01395 0.01 0.01 0.01 0.00 0.01
1,2-Dichlorobenzene mg/kg dry 0.0103 0.00405 0.00155 0.01785 0.0016 0.0018 0.01395 0.01 0.01 0.01 0.00 0.01
1,2-Dichloroethane mg/kg dry 0.0103 0.00405 0.00155 0.01785 0.0016 0.0018 0.01395 0.01 0.01 0.01 0.00 0.01
1,2-Dichloropropane mg/kg dry 0.0103 0.00405 0.00155 0.01785 0.0016 0.0018 0.01395 0.01 0.01 0.01 0.00 0.01
1,3,5-Trimethylbenzene mg/kg dry 0.0103 0.00405 0.00155 0.01785 0.0016 0.0018 0.01395 0.01 0.01 0.01 0.00 0.01
1,3-Dichlorobenzene mg/kg dry 0.0103 0.00405 0.00155 0.01785 0.0016 0.0018 0.01395 0.01 0.01 0.01 0.00 0.01
1,3-Dichloropropane mg/kg dry 0.0103 0.00405 0.00155 0.01785 0.0016 0.0018 0.01395 0.01 0.01 0.01 0.00 0.01
1,4-Dichlorobenzene mg/kg dry 0.0103 0.00405 0.00155 0.01785 0.0016 0.0018 0.01395 0.01 0.01 0.01 0.00 0.01
1,4-Dioxane mg/kg dry 0.02055 0.0081 0.0308 0.03575 0.03175 0.036 0.02995 0.02 0.02 0.02 0.02 0.03
2,2-Dichloropropane mg/kg dry 0.0103 0.0405 0.00155 0.01785 0.0016 0.0018 0.01395 0.01 0.01 0.01 0.02 0.01
2-Butanone mg/kg dry 0.02055 0.0081 0.0031 0.03575 0.00315 0.0036 0.02995 0.02 0.02 0.02 0.01 0.02
2-Chlorotoluene mg/kg dry 0.0103 0.00405 0.00155 0.01785 0.0016 0.0018 0.01395 0.01 0.01 0.01 0.00 0.01
2-Hexanone mg/kg dry 0.02055 0.0081 0.0031 0.03575 0.00315 0.0036 0.02995 0.02 0.02 0.02 0.01 0.02
4-Chlorotoluene mg/kg dry 0.0103 0.00405 0.00155 0.01785 0.0016 0.0018 0.01395 0.01 0.01 0.01 0.00 0.01
4-Isopropyltoluene mg/kg dry 0.003 0.00405 0.00155 0.01785 0.0016 0.0018 0.01395 0.00 0.00 0.00 0.00 0.01
4-Methyl-2-Pentanone mg/kg dry 0.0205 0.0081 0.0031 0.03575 0.00315 0.0036 0.02995 0.02 0.02 0.02 0.01 0.02
Acetone mg/kg dry 0.287 0.0649 0.0093 0.608 0.0141 0.0263 0.419 0.29 0.29 0.29 0.04 0.27
Benzene mg/kg dry 0.0103 0.00405 0.00155 0.01785 0.0016 0.0018 0.01395 0.01 0.01 0.01 0.00 0.01
Bromobenzene mg/kg dry 0.0103 0.00405 0.00155 0.01785 0.0016 0.0018 0.01395 0.01 0.01 0.01 0.00 0.01
Bromochloromethane mg/kg dry 0.0103 0.00405 0.00155 0.01785 0.0016 0.0018 0.01395 0.01 0.01 0.01 0.00 0.01
Bromodichloromethane mg/kg dry 0.0103 0.00405 0.00155 0.01785 0.0016 0.0018 0.01395 0.01 0.01 0.01 0.00 0.01
Bromoform mg/kg dry 0.0103 0.00405 0.00155 0.01785 0.0016 0.0018 0.01395 0.01 0.01 0.01 0.00 0.01
Bromomethane mg/kg dry 0.02055 0.0081 0.00155 0.03575 0.00315 0.0036 0.02995 0.02 0.02 0.02 0.00 0.02
Carbon Disulfide mg/kg dry 0.0103 0.00405 0.00155 0.01785 0.0016 0.0018 0.01395 0.01 0.01 0.01 0.00 0.01
Carbon Tetrachloride mg/kg dry 0.0103 0.00405 0.00155 0.01785 0.0016 0.0018 0.01395 0.01 0.01 0.01 0.00 0.01
Chlorobenzene mg/kg dry 0.0103 0.00405 0.00155 0.01785 0.0016 0.0018 0.01395 0.01 0.01 0.01 0.00 0.01
Chloroethane mg/kg dry 0.02055 0.0081 0.0031 0.03575 0.00315 0.0036 0.02995 0.02 0.02 0.02 0.01 0.02
Chloroform mg/kg dry 0.0103 0.00405 0.00155 0.01785 0.0016 0.0018 0.01395 0.01 0.01 0.01 0.00 0.01
Chloromethane mg/kg dry 0.02055 0.00081 0.0031 0.03575 0.00315 0.0036 0.02995 0.02 0.02 0.02 0.00 0.02
cis-1,2-Dichloroethene mg/kg dry 0.0103 0.00405 0.00155 0.01785 0.0016 0.0018 0.01395 0.01 0.01 0.01 0.00 0.01
cis-1,3-Dichloropropene mg/kg dry 0.0103 0.00405 0.00155 0.01785 0.0016 0.0018 0.01395 0.01 0.01 0.01 0.00 0.01
Dibromochloromethane mg/kg dry 0.0041 0.0016 0.0006 0.00715 0.00065 0.0007 0.00056 0.00 0.00 0.00 0.00 0.00
Dibromomethane mg/kg dry 0.0103 0.00405 0.00155 0.01785 0.0016 0.0018 0.01395 0.01 0.01 0.01 0.00 0.01
Dichlorodifluoromethane mg/kg dry 0.02055 0.00081 0.0031 0.03575 0.00315 0.0036 0.02995 0.02 0.02 0.02 0.00 0.02
Diethyl Ether mg/kg dry 0.0103 0.00405 0.00155 0.01785 0.0016 0.0018 0.01395 0.01 0.01 0.01 0.00 0.01
Di-isopropyl ether mg/kg dry 0.0103 0.00405 0.00155 0.01785 0.0016 0.0018 0.01395 0.01 0.01 0.01 0.00 0.01
Ethyl tertiary-butyl ether mg/kg dry 0.0103 0.00405 0.00155 0.01785 0.0016 0.0018 0.01395 0.01 0.01 0.01 0.00 0.01
Ethylbenzene mg/kg dry 0.0103 0.00405 0.00155 0.01785 0.0016 0.0018 0.01395 0.01 0.01 0.01 0.00 0.01

mailto:alex.hackman@state.ma.us%20/%20617-626-1548
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SUMMARY OF ANALYTICAL TESTING RESULTS OF SEDIMENT SAMPLES

WINCHENDON, MASSACHUSETTS

Sediment Quality Spreadsheet for Dam Removal Projects

WHITES MILL POND DAM DECOMMISSIONING

Summary CalculationsMA DEP BWSC Soil Standards and Guidance Values  Upstream Samples 
 Downstream Samples 

Results 

Impoundment

Hexachlorobutadiene mg/kg dry 0.0103 0.00405 0.00155 0.01785 0.0016 0.0018 0.01395 0.01 0.01 0.01 0.00 0.01
Isopropylbenzene mg/kg dry 0.0103 0.00405 0.00155 0.01785 0.0016 0.0018 0.01395 0.01 0.01 0.01 0.00 0.01
Methyl tert-Butyl Ether mg/kg dry 0.0103 0.00405 0.00155 0.01785 0.0016 0.0018 0.01395 0.01 0.01 0.01 0.00 0.01
Methylene Chloride mg/kg dry 0.02055 0.00081 0.00155 0.03575 0.00315 0.0036 0.02995 0.02 0.02 0.02 0.00 0.02
Naphthalene mg/kg dry 0.0103 0.00405 0.00155 0.01785 0.0016 0.0018 0.01395 0.01 0.01 0.01 0.00 0.01
n-Butylbenzene mg/kg dry 0.0103 0.00405 0.00155 0.01785 0.0016 0.0018 0.01395 0.01 0.01 0.01 0.00 0.01
n-Propylbenzene mg/kg dry 0.0103 0.00405 0.00155 0.01785 0.0016 0.0018 0.01395 0.01 0.01 0.01 0.00 0.01
sec-Butylbenzene mg/kg dry 0.0103 0.00405 0.00155 0.01785 0.0016 0.0018 0.01395 0.01 0.01 0.01 0.00 0.01
Styrene mg/kg dry 0.0103 0.00405 0.00155 0.01785 0.0016 0.0018 0.01395 0.01 0.01 0.01 0.00 0.01
tert-Butylbenzene mg/kg dry 0.0103 0.00405 0.00155 0.01785 0.0016 0.0018 0.01395 0.01 0.01 0.01 0.00 0.01
Tertiary-amyl methyl ether mg/kg dry 0.0103 0.00405 0.00155 0.01785 0.0016 0.0018 0.01395 0.01 0.01 0.01 0.00 0.01
Tetrachloroethene mg/kg dry 0.0103 0.00405 0.00155 0.01785 0.0016 0.0018 0.01395 0.01 0.01 0.01 0.00 0.01
Tetrahydrofuran mg/kg dry 0.0103 0.00405 0.00155 0.01785 0.0016 0.0018 0.01395 0.01 0.01 0.01 0.00 0.01
Toluene mg/kg dry 0.0103 0.00405 0.00155 0.01785 0.0016 0.0018 0.01395 0.01 0.01 0.01 0.00 0.01
trans-1,2-Dichloroethene mg/kg dry 0.0103 0.00405 0.00155 0.01785 0.0016 0.0018 0.01395 0.01 0.01 0.01 0.00 0.01
trans-1,3-Dichloropropene mg/kg dry 0.0103 0.00405 0.00155 0.01785 0.0016 0.0018 0.01395 0.01 0.01 0.01 0.00 0.01
Trichloroethene mg/kg dry 0.0103 0.00405 0.00155 0.01785 0.0016 0.0018 0.01395 0.01 0.01 0.01 0.00 0.01
Trichlorofluoromethane mg/kg dry 0.0103 0.00405 0.00155 0.01785 0.0016 0.0018 0.01395 0.01 0.01 0.01 0.00 0.01
Vinyl Chloride mg/kg dry 0.02055 0.0081 0.0031 0.03575 0.00315 0.0036 0.02995 0.02 0.02 0.02 0.01 0.02
Xylene O mg/kg dry 0.0103 0.00405 0.00155 0.01785 0.0016 0.0018 0.01395 0.01 0.01 0.01 0.00 0.01
Xylene P,M mg/kg dry 0.02055 0.0081 0.0031 0.03575 0.00315 0.0036 0.02995 0.02 0.02 0.02 0.01 0.02
Xylenes (Total) mg/kg dry 0.02055 0.0081 0.0031 0.01785 0.00315 0.0036 0.02995 0.02 0.02 0.02 0.01 0.01

Total VOCs mg/kg dry 0.287 0.0649 0.0093 0.304 0.0141 0.0263 0.419 0.29 0.29 0.29 0.04 0.19



SW-1

(ug/L)

SW-2

(ug/L)

1810853-01 1810853-02

10/29/2018 10/29/2018

13:45 14:45

Analyte

Volatile Organic Compounds (VOCs)

EPA Method 8260

Total VOCs BDL BDL

Extractable Petroleum Hydrocarbons BDL BDL

MADEP

Metals

401 Water Quality Certification

Arsenic <0.5 0.6

Barium 5.6 7.7

Cadmium <0.2 <0.2

Chromium <2.0 <2.0

Lead <2.0 <2.0

Mercury <0.20 <0.20

Selenium <1.0 <1.0

Silver <1.0 <1.0

Notes:

J:\170,000-179,999\173542\173542-10.DJS\Permits\MEPA\Attachments\Appendix C - 

Sediment Evaluation\[TABLE 4.xls]Summary Table

1.  Samples SW-1 and SW-2 collected on October 29, 2018. Analyses performed by 

ESS Laboratory in Cranston, RI.

2.  BDL = Below detection limits.  All results are in ug/L (micrograms per liter) unless 

otherwise noted.

3.  VOC, EPH, and Metals constituents that were not detected were omitted from this 

table.

TABLE 4

SUMMARY OF ANALYTICAL TESTING RESULTS

SURFACE WATER SAMPLES

Whites Mill Pond Dam

Winchendon, Massachusetts
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ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

CERTIFICATE OF ANALYSIS

Derek Schipper

GZA GeoEnvironmental, Inc.

249 Vanderbilt Avenue

Norwood, MA 02062

RE:  Whites Mill Pond Dam (01.0173542.10)

ESS Laboratory Work Order Number:   1804826

This signed Certificate of Analysis is our approved release of your analytical results. These results are 

only representative of sample aliquots received at the laboratory. ESS Laboratory expects its clients to 

follow all regulatory sampling guidelines. Beginning with this page, the entire report has been paginated. 

This report should not be copied except in full without the approval of the laboratory. Samples will be 

disposed of thirty days after the final report has been delivered. If you have any questions or concerns, 

please feel free to call our Customer Service Department. 

Laurel Stoddard

Laboratory Director

Analytical Summary

The project as described above has been analyzed in accordance with the ESS Quality Assurance Plan. 

This plan utilizes the following methodologies: US EPA SW-846, US EPA Methods for Chemical 

Analysis of Water and Wastes per 40 CFR Part 136, APHA Standard Methods for the Examination of 

Water and Wastewater, American Society for Testing and Materials (ASTM), and other recognized 

methodologies. The analyses with these noted observations are in conformance to the Quality Assurance 

Plan. In chromatographic analysis, manual integration is frequently used instead of automated 

integration because it produces more accurate results.

The test results present in this report are in compliance with TNI and relative state standards, and/or 

client Quality Assurance Project Plans (QAPP). The laboratory has reviewed the following: Sample 

Preservations, Hold Times, Initial Calibrations, Continuing Calibrations, Method Blanks, Blank Spikes, 

Blank Spike Duplicates, Duplicates, Matrix Spikes, Matrix Spike Duplicates, Surrogates and Internal 

Standards. Any results which were found to be outside of the recommended ranges stated in our SOPs 

will be noted in the Project Narrative.

Subcontracted Analyses

Grain Size Analysis, Organic ContentCTS - Cranston, RI

185 Frances Avenue, Cranston, RI  02910-2211          Tel: 401-461-7181          Fax: 401-461-4486          http://www.ESSLaboratory.com
Dependability          ♦          Quality          ♦          Service
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Whites Mill Pond Dam ESS Laboratory Work Order:  1804826

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

SAMPLE RECEIPT

The following samples were received on April 27, 2018 for the analyses specified on the enclosed Chain of Custody Record. 

Low Level VOA vials were frozen by ESS Laboratory on April 27, 2018 at 19:36.

Lab Number MatrixSample Name Analysis
SED-1 §, 2540G, 8100M, 8260B Low, EPH8270, 

EPH8270SIM, LK, MADEP-EPH

Soil1804826-01 

SED-2 §, 2540G, 8100M, 8260B Low, EPH8270, 

EPH8270SIM, LK, MADEP-EPH

Soil1804826-02 

SED-1 Air Dried - Metals 6010C, 7471BSoil1804826-03 

SED-2 Air Dried - Metals 6010C, 7471BSoil1804826-04 

SED-1 Air Dried - PCB 8082Soil1804826-05 

SED-2 Air Dried - PCB 8082Soil1804826-06 

185 Frances Avenue, Cranston, RI  02910-2211          Tel: 401-461-7181          Fax: 401-461-4486          http://www.ESSLaboratory.com
Dependability          ♦          Quality          ♦          Service

Page 2 of 44



Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Whites Mill Pond Dam ESS Laboratory Work Order:  1804826

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

PROJECT NARRATIVE

5035/8260B Volatile Organic Compounds / Low Level
Continuing Calibration %Diff/Drift is above control limit (CD+).C8D0492-CCV1

1,1,2-Trichloroethane (23% @ 20%), 1,2-Dichloroethane (28% @ 20%), 2-Butanone (30% @ 20%), 

4-Methyl-2-Pentanone (23% @ 20%), Acetone (25% @ 20%), Bromodichloromethane (23% @ 20%), 

Dibromomethane (24% @ 20%)

8082 Polychlorinated Biphenyls (PCB) / Congeners
Lower value is used due to matrix interferences (LC).1804826-05

BZ#101 , BZ#153 [2C] 

Percent difference between primary and confirmation results exceeds 40% (P).1804826-05

BZ#101 , BZ#153 [2C] 

End of Project Narrative.

No other observations noted.

DATA USABILITY LINKS
To ensure you are viewing the most current version of the documents below, please clear your internet cookies for 

www.ESSLaboratory.com. Consult your IT Support personnel for information on how to clear your internet cookies.

Definitions of Quality Control Parameters

Semivolatile Organics Internal Standard Information

Volatile Organics Internal Standard Information

Volatile Organics Surrogate Information

Semivolatile Organics Surrogate Information

EPH and VPH Alkane Lists

185 Frances Avenue, Cranston, RI  02910-2211          Tel: 401-461-7181          Fax: 401-461-4486          http://www.ESSLaboratory.com
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Whites Mill Pond Dam ESS Laboratory Work Order:  1804826

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

CURRENT SW-846 METHODOLOGY VERSIONS

Prep Methods

3005A - Aqueous ICP Digestion

3020A - Aqueous Graphite Furnace / ICP MS Digestion

3050B - Solid ICP / Graphite Furnace / ICP MS Digestion

3060A - Solid Hexavalent Chromium Digestion

3510C - Separatory Funnel Extraction

3520C - Liquid / Liquid Extraction

3540C - Manual Soxhlet Extraction

3541 - Automated Soxhlet Extraction

3546 - Microwave Extraction

3580A - Waste Dilution

5030B - Aqueous Purge and Trap

5030C - Aqueous Purge and Trap

5035 - Solid Purge and Trap

Analytical Methods

1010A - Flashpoint

6010C - ICP

6020A - ICP MS

7010   - Graphite Furnace

7196A - Hexavalent Chromium

7470A - Aqueous Mercury

7471B - Solid Mercury

8011 - EDB/DBCP/TCP

8015C - GRO/DRO

8081B - Pesticides

8082A - PCB

8100M - TPH

8151A - Herbicides

8260B - VOA

8270D - SVOA

8270D SIM - SVOA Low Level

9014 - Cyanide

9038 - Sulfate

9040C - Aqueous pH

9045D - Solid pH (Corrosivity)

9050A - Specific Conductance

9056A - Anions (IC)

9060A - TOC

9095B - Paint Filter

MADEP 04-1.1 - EPH / VPH

SW846 Reactivity Methods 7.3.3.2 (Reactive Cyanide) and 7.3.4.1 (Reactive Sulfide) have been withdrawn by EPA. These 

methods are reported per client request and are not NELAP accredited.
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Whites Mill Pond Dam ESS Laboratory Work Order:  1804826

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  SED-1

Date Sampled:  04/26/18 13:00

ESS Laboratory Sample ID:  1804826-01

Sample Matrix:  Soil

Analyst:  MEKInitial Volume:  4.9
Final Volume:  10

Percent Solids:   14

Extraction Method:  5035

Units: mg/kg dry

5035/8260B Volatile Organic Compounds / Low Level

Analyte Results (MRL) MDL Method Limit DF Analyzed Sequence Batch
8260B Low1,1,1,2-Tetrachloroethane  1 CD82802C8D049204/28/18  22:15 ND (0.0357) 

8260B Low1,1,1-Trichloroethane  1 CD82802C8D049204/28/18  22:15 ND (0.0357) 

8260B Low1,1,2,2-Tetrachloroethane  1 CD82802C8D049204/28/18  22:15 ND (0.0143) 

8260B Low1,1,2-Trichloroethane  1 CD82802C8D049204/28/18  22:15 ND (0.0357) 

8260B Low1,1-Dichloroethane  1 CD82802C8D049204/28/18  22:15 ND (0.0357) 

8260B Low1,1-Dichloroethene  1 CD82802C8D049204/28/18  22:15 ND (0.0357) 

8260B Low1,1-Dichloropropene  1 CD82802C8D049204/28/18  22:15 ND (0.0357) 

8260B Low1,2,3-Trichlorobenzene  1 CD82802C8D049204/28/18  22:15 ND (0.0357) 

8260B Low1,2,3-Trichloropropane  1 CD82802C8D049204/28/18  22:15 ND (0.0357) 

8260B Low1,2,4-Trichlorobenzene  1 CD82802C8D049204/28/18  22:15 ND (0.0357) 

8260B Low1,2,4-Trimethylbenzene  1 CD82802C8D049204/28/18  22:15 ND (0.0357) 

8260B Low1,2-Dibromo-3-Chloropropane  1 CD82802C8D049204/28/18  22:15 ND (0.0357) 

8260B Low1,2-Dibromoethane  1 CD82802C8D049204/28/18  22:15 ND (0.0357) 

8260B Low1,2-Dichlorobenzene  1 CD82802C8D049204/28/18  22:15 ND (0.0357) 

8260B Low1,2-Dichloroethane  1 CD82802C8D049204/28/18  22:15 ND (0.0357) 

8260B Low1,2-Dichloropropane  1 CD82802C8D049204/28/18  22:15 ND (0.0357) 

8260B Low1,3,5-Trimethylbenzene  1 CD82802C8D049204/28/18  22:15 ND (0.0357) 

8260B Low1,3-Dichlorobenzene  1 CD82802C8D049204/28/18  22:15 ND (0.0357) 

8260B Low1,3-Dichloropropane  1 CD82802C8D049204/28/18  22:15 ND (0.0357) 

8260B Low1,4-Dichlorobenzene  1 CD82802C8D049204/28/18  22:15 ND (0.0357) 

8260B Low1,4-Dioxane  1 CD82802C8D049204/28/18  22:15 ND (0.715) 

8260B Low2,2-Dichloropropane  1 CD82802C8D049204/28/18  22:15 ND (0.0357) 

8260B Low2-Butanone  1 CD82802C8D049204/28/18  22:15 ND (0.0715) 

8260B Low2-Chlorotoluene  1 CD82802C8D049204/28/18  22:15 ND (0.0357) 

8260B Low2-Hexanone  1 CD82802C8D049204/28/18  22:15 ND (0.0715) 

8260B Low4-Chlorotoluene  1 CD82802C8D049204/28/18  22:15 ND (0.0357) 

8260B Low4-Isopropyltoluene  1 CD82802C8D049204/28/18  22:15 ND (0.0357) 

8260B Low4-Methyl-2-Pentanone  1 CD82802C8D049204/28/18  22:15 ND (0.0715) 

8260B LowAcetone  1 CD82802C8D049204/28/18  22:15 0.608 (0.0715) 

8260B LowBenzene  1 CD82802C8D049204/28/18  22:15 ND (0.0357) 

8260B LowBromobenzene  1 CD82802C8D049204/28/18  22:15 ND (0.0357) 

8260B LowBromochloromethane  1 CD82802C8D049204/28/18  22:15 ND (0.0357) 
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Whites Mill Pond Dam ESS Laboratory Work Order:  1804826

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  SED-1

Date Sampled:  04/26/18 13:00

ESS Laboratory Sample ID:  1804826-01

Sample Matrix:  Soil

Analyst:  MEKInitial Volume:  4.9
Final Volume:  10

Percent Solids:   14

Extraction Method:  5035

Units: mg/kg dry

5035/8260B Volatile Organic Compounds / Low Level

Analyte Results (MRL) MDL Method Limit DF Analyzed Sequence Batch
8260B LowBromodichloromethane  1 CD82802C8D049204/28/18  22:15 ND (0.0357) 

8260B LowBromoform  1 CD82802C8D049204/28/18  22:15 ND (0.0357) 

8260B LowBromomethane  1 CD82802C8D049204/28/18  22:15 ND (0.0715) 

8260B LowCarbon Disulfide  1 CD82802C8D049204/28/18  22:15 ND (0.0357) 

8260B LowCarbon Tetrachloride  1 CD82802C8D049204/28/18  22:15 ND (0.0357) 

8260B LowChlorobenzene  1 CD82802C8D049204/28/18  22:15 ND (0.0357) 

8260B LowChloroethane  1 CD82802C8D049204/28/18  22:15 ND (0.0715) 

8260B LowChloroform  1 CD82802C8D049204/28/18  22:15 ND (0.0357) 

8260B LowChloromethane  1 CD82802C8D049204/28/18  22:15 ND (0.0715) 

8260B Lowcis-1,2-Dichloroethene  1 CD82802C8D049204/28/18  22:15 ND (0.0357) 

8260B Lowcis-1,3-Dichloropropene  1 CD82802C8D049204/28/18  22:15 ND (0.0357) 

8260B LowDibromochloromethane  1 CD82802C8D049204/28/18  22:15 ND (0.0143) 

8260B LowDibromomethane  1 CD82802C8D049204/28/18  22:15 ND (0.0357) 

8260B LowDichlorodifluoromethane  1 CD82802C8D049204/28/18  22:15 ND (0.0715) 

8260B LowDiethyl Ether  1 CD82802C8D049204/28/18  22:15 ND (0.0357) 

8260B LowDi-isopropyl ether  1 CD82802C8D049204/28/18  22:15 ND (0.0357) 

8260B LowEthyl tertiary-butyl ether  1 CD82802C8D049204/28/18  22:15 ND (0.0357) 

8260B LowEthylbenzene  1 CD82802C8D049204/28/18  22:15 ND (0.0357) 

8260B LowHexachlorobutadiene  1 CD82802C8D049204/28/18  22:15 ND (0.0357) 

8260B LowIsopropylbenzene  1 CD82802C8D049204/28/18  22:15 ND (0.0357) 

8260B LowMethyl tert-Butyl Ether  1 CD82802C8D049204/28/18  22:15 ND (0.0357) 

8260B LowMethylene Chloride  1 CD82802C8D049204/28/18  22:15 ND (0.0715) 

8260B LowNaphthalene  1 CD82802C8D049204/28/18  22:15 ND (0.0357) 

8260B Lown-Butylbenzene  1 CD82802C8D049204/28/18  22:15 ND (0.0357) 

8260B Lown-Propylbenzene  1 CD82802C8D049204/28/18  22:15 ND (0.0357) 

8260B Lowsec-Butylbenzene  1 CD82802C8D049204/28/18  22:15 ND (0.0357) 

8260B LowStyrene  1 CD82802C8D049204/28/18  22:15 ND (0.0357) 

8260B Lowtert-Butylbenzene  1 CD82802C8D049204/28/18  22:15 ND (0.0357) 

8260B LowTertiary-amyl methyl ether  1 CD82802C8D049204/28/18  22:15 ND (0.0357) 

8260B LowTetrachloroethene  1 CD82802C8D049204/28/18  22:15 ND (0.0357) 

8260B LowTetrahydrofuran  1 CD82802C8D049204/28/18  22:15 ND (0.0357) 

8260B LowToluene  1 CD82802C8D049204/28/18  22:15 ND (0.0357) 
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Whites Mill Pond Dam ESS Laboratory Work Order:  1804826

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  SED-1

Date Sampled:  04/26/18 13:00

ESS Laboratory Sample ID:  1804826-01

Sample Matrix:  Soil

Analyst:  MEKInitial Volume:  4.9
Final Volume:  10

Percent Solids:   14

Extraction Method:  5035

Units: mg/kg dry

5035/8260B Volatile Organic Compounds / Low Level

Analyte Results (MRL) MDL Method Limit DF Analyzed Sequence Batch
8260B Lowtrans-1,2-Dichloroethene  1 CD82802C8D049204/28/18  22:15 ND (0.0357) 

8260B Lowtrans-1,3-Dichloropropene  1 CD82802C8D049204/28/18  22:15 ND (0.0357) 

8260B LowTrichloroethene  1 CD82802C8D049204/28/18  22:15 ND (0.0357) 

8260B LowTrichlorofluoromethane  1 CD82802C8D049204/28/18  22:15 ND (0.0357) 

8260B LowVinyl Chloride  1 CD82802C8D049204/28/18  22:15 ND (0.0715) 

8260B LowXylene O  1 CD82802C8D049204/28/18  22:15 ND (0.0357) 

8260B LowXylene P,M  1 CD82802C8D049204/28/18  22:15 ND (0.0715) 

8260B LowXylenes (Total)  1 [CALC]04/28/18  22:15 ND (0.0715) 

%Recovery Qualifier Limits

70-130129 %Surrogate: 1,2-Dichloroethane-d4

70-13089 %Surrogate: 4-Bromofluorobenzene

70-130117 %Surrogate: Dibromofluoromethane

70-130101 %Surrogate: Toluene-d8

185 Frances Avenue, Cranston, RI  02910-2211          Tel: 401-461-7181          Fax: 401-461-4486          http://www.ESSLaboratory.com
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Whites Mill Pond Dam ESS Laboratory Work Order:  1804826

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  SED-1

Date Sampled:  04/26/18 13:00

ESS Laboratory Sample ID:  1804826-01

Sample Matrix:  Soil

Prepared:  4/30/18  14:08
Analyst:  SMRInitial Volume:  50.8

Final Volume:  1

Percent Solids:   14

Extraction Method:  3546

Units: mg/kg dry

8100M Total Petroleum Hydrocarbons

Analyte Results (MRL) MDL Method Limit DF Analyzed Sequence Batch
8100MTotal Petroleum Hydrocarbons  1 CD83011C8D050505/01/18  14:05 47.6 (41.4) 

%Recovery Qualifier Limits

40-140106 %Surrogate: O-Terphenyl

185 Frances Avenue, Cranston, RI  02910-2211          Tel: 401-461-7181          Fax: 401-461-4486          http://www.ESSLaboratory.com
Dependability          ♦          Quality          ♦          Service
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Whites Mill Pond Dam ESS Laboratory Work Order:  1804826

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  SED-1

Date Sampled:  04/26/18 13:00

ESS Laboratory Sample ID:  1804826-01

Sample Matrix:  Soil

Classical Chemistry

Analyte Results (MRL) MDL UnitsMethod Limit DF Analyst Analyzed Batch
Grain Size  See Attached (N/A) 

Organic Content  See Attached (N/A) 

2540G %Percent Moisture  1 CCP CD8275204/27/18  21:30 86 (1) 

LK mg/kgTotal Organic Carbon (Average)  1 CCP [CALC]05/02/18  22:38 95300 (335) 

185 Frances Avenue, Cranston, RI  02910-2211          Tel: 401-461-7181          Fax: 401-461-4486          http://www.ESSLaboratory.com
Dependability          ♦          Quality          ♦          Service
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Whites Mill Pond Dam ESS Laboratory Work Order:  1804826

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  SED-1

Date Sampled:  04/26/18 13:00

ESS Laboratory Sample ID:  1804826-01

Sample Matrix:  Soil

Prepared:  4/30/18  17:45
Initial Volume:  50.8
Final Volume:  1

Percent Solids:   14

Extraction Method:  3546

Units: mg/kg dry

MADEP-EPH Extractable Petroleum Hydrocarbons

Analyte Results (MRL) MDL Method Limit DF Analyst Analyzed Sequence Batch
MADEP-EPHC9-C18 Aliphatics1  1 ZLC CD83005C8E001805/01/18  18:57 ND (24.1) 

MADEP-EPHC19-C36 Aliphatics1  1 ZLC CD83005C8E001805/01/18  18:57 ND (24.1) 

EPH8270C11-C22 Unadjusted Aromatics1  1 VSC CD83005C8E002205/01/18  21:50 38.4 (24.1) 

EPH8270C11-C22 Aromatics1,2 IBM [CALC]05/04/18  17:11 38.4 (25.1) 

EPH8270SIM2-Methylnaphthalene  1 IBM CD83005C8E007505/04/18  17:11 ND (0.069) 

EPH8270SIMAcenaphthene  1 IBM CD83005C8E007505/04/18  17:11 ND (0.069) 

EPH8270SIMNaphthalene  1 IBM CD83005C8E007505/04/18  17:11 ND (0.069) 

EPH8270SIMPhenanthrene  1 IBM CD83005C8E007505/04/18  17:11 ND (0.069) 

EPH8270SIMAcenaphthylene  1 IBM CD83005C8E007505/04/18  17:11 ND (0.069) 

EPH8270SIMAnthracene  1 IBM CD83005C8E007505/04/18  17:11 ND (0.028) 

EPH8270SIMBenzo(a)anthracene  1 IBM CD83005C8E007505/04/18  17:11 ND (0.028) 

EPH8270SIMBenzo(a)pyrene  1 IBM CD83005C8E007505/04/18  17:11 ND (0.028) 

EPH8270SIMBenzo(b)fluoranthene  1 IBM CD83005C8E007505/04/18  17:11 ND (0.069) 

EPH8270SIMBenzo(g,h,i)perylene  1 IBM CD83005C8E007505/04/18  17:11 ND (0.069) 

EPH8270SIMBenzo(k)fluoranthene  1 IBM CD83005C8E007505/04/18  17:11 ND (0.069) 

EPH8270SIMChrysene  1 IBM CD83005C8E007505/04/18  17:11 ND (0.069) 

EPH8270SIMDibenzo(a,h)Anthracene  1 IBM CD83005C8E007505/04/18  17:11 ND (0.028) 

EPH8270SIMFluoranthene  1 IBM CD83005C8E007505/04/18  17:11 ND (0.069) 

EPH8270SIMFluorene  1 IBM CD83005C8E007505/04/18  17:11 ND (0.028) 

EPH8270SIMIndeno(1,2,3-cd)Pyrene  1 IBM CD83005C8E007505/04/18  17:11 ND (0.069) 

EPH8270SIMPyrene  1 IBM CD83005C8E007505/04/18  17:11 ND (0.069) 

%Recovery Qualifier Limits

40-14070 %Surrogate: 1-Chlorooctadecane

40-140105 %Surrogate: 2-Bromonaphthalene

40-14097 %Surrogate: 2-Fluorobiphenyl

40-14086 %Surrogate: O-Terphenyl

185 Frances Avenue, Cranston, RI  02910-2211          Tel: 401-461-7181          Fax: 401-461-4486          http://www.ESSLaboratory.com
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Page 10 of 44



Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Whites Mill Pond Dam ESS Laboratory Work Order:  1804826

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  SED-2

Date Sampled:  04/26/18 13:30

ESS Laboratory Sample ID:  1804826-02

Sample Matrix:  Soil

Analyst:  MEKInitial Volume:  4.9
Final Volume:  10

Percent Solids:   25

Extraction Method:  5035

Units: mg/kg dry

5035/8260B Volatile Organic Compounds / Low Level

Analyte Results (MRL) MDL Method Limit DF Analyzed Sequence Batch
8260B Low1,1,1,2-Tetrachloroethane  1 CD82802C8D049204/28/18  22:40 ND (0.0206) 

8260B Low1,1,1-Trichloroethane  1 CD82802C8D049204/28/18  22:40 ND (0.0206) 

8260B Low1,1,2,2-Tetrachloroethane  1 CD82802C8D049204/28/18  22:40 ND (0.0082) 

8260B Low1,1,2-Trichloroethane  1 CD82802C8D049204/28/18  22:40 ND (0.0206) 

8260B Low1,1-Dichloroethane  1 CD82802C8D049204/28/18  22:40 ND (0.0206) 

8260B Low1,1-Dichloroethene  1 CD82802C8D049204/28/18  22:40 ND (0.0206) 

8260B Low1,1-Dichloropropene  1 CD82802C8D049204/28/18  22:40 ND (0.0206) 

8260B Low1,2,3-Trichlorobenzene  1 CD82802C8D049204/28/18  22:40 ND (0.0206) 

8260B Low1,2,3-Trichloropropane  1 CD82802C8D049204/28/18  22:40 ND (0.0206) 

8260B Low1,2,4-Trichlorobenzene  1 CD82802C8D049204/28/18  22:40 ND (0.0206) 

8260B Low1,2,4-Trimethylbenzene  1 CD82802C8D049204/28/18  22:40 ND (0.0206) 

8260B Low1,2-Dibromo-3-Chloropropane  1 CD82802C8D049204/28/18  22:40 ND (0.0206) 

8260B Low1,2-Dibromoethane  1 CD82802C8D049204/28/18  22:40 ND (0.0206) 

8260B Low1,2-Dichlorobenzene  1 CD82802C8D049204/28/18  22:40 ND (0.0206) 

8260B Low1,2-Dichloroethane  1 CD82802C8D049204/28/18  22:40 ND (0.0206) 

8260B Low1,2-Dichloropropane  1 CD82802C8D049204/28/18  22:40 ND (0.0206) 

8260B Low1,3,5-Trimethylbenzene  1 CD82802C8D049204/28/18  22:40 ND (0.0206) 

8260B Low1,3-Dichlorobenzene  1 CD82802C8D049204/28/18  22:40 ND (0.0206) 

8260B Low1,3-Dichloropropane  1 CD82802C8D049204/28/18  22:40 ND (0.0206) 

8260B Low1,4-Dichlorobenzene  1 CD82802C8D049204/28/18  22:40 ND (0.0206) 

8260B Low1,4-Dioxane  1 CD82802C8D049204/28/18  22:40 ND (0.411) 

8260B Low2,2-Dichloropropane  1 CD82802C8D049204/28/18  22:40 ND (0.0206) 

8260B Low2-Butanone  1 CD82802C8D049204/28/18  22:40 ND (0.0411) 

8260B Low2-Chlorotoluene  1 CD82802C8D049204/28/18  22:40 ND (0.0206) 

8260B Low2-Hexanone  1 CD82802C8D049204/28/18  22:40 ND (0.0411) 

8260B Low4-Chlorotoluene  1 CD82802C8D049204/28/18  22:40 ND (0.0206) 

8260B Low4-Isopropyltoluene  1 CD82802C8D049204/28/18  22:40 ND (0.0206) 

8260B Low4-Methyl-2-Pentanone  1 CD82802C8D049204/28/18  22:40 ND (0.0411) 

8260B LowAcetone  1 CD82802C8D049204/28/18  22:40 0.287 (0.0411) 

8260B LowBenzene  1 CD82802C8D049204/28/18  22:40 ND (0.0206) 

8260B LowBromobenzene  1 CD82802C8D049204/28/18  22:40 ND (0.0206) 

8260B LowBromochloromethane  1 CD82802C8D049204/28/18  22:40 ND (0.0206) 

185 Frances Avenue, Cranston, RI  02910-2211          Tel: 401-461-7181          Fax: 401-461-4486          http://www.ESSLaboratory.com
Dependability          ♦          Quality          ♦          Service
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Whites Mill Pond Dam ESS Laboratory Work Order:  1804826

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  SED-2

Date Sampled:  04/26/18 13:30

ESS Laboratory Sample ID:  1804826-02

Sample Matrix:  Soil

Analyst:  MEKInitial Volume:  4.9
Final Volume:  10

Percent Solids:   25

Extraction Method:  5035

Units: mg/kg dry

5035/8260B Volatile Organic Compounds / Low Level

Analyte Results (MRL) MDL Method Limit DF Analyzed Sequence Batch
8260B LowBromodichloromethane  1 CD82802C8D049204/28/18  22:40 ND (0.0206) 

8260B LowBromoform  1 CD82802C8D049204/28/18  22:40 ND (0.0206) 

8260B LowBromomethane  1 CD82802C8D049204/28/18  22:40 ND (0.0411) 

8260B LowCarbon Disulfide  1 CD82802C8D049204/28/18  22:40 ND (0.0206) 

8260B LowCarbon Tetrachloride  1 CD82802C8D049204/28/18  22:40 ND (0.0206) 

8260B LowChlorobenzene  1 CD82802C8D049204/28/18  22:40 ND (0.0206) 

8260B LowChloroethane  1 CD82802C8D049204/28/18  22:40 ND (0.0411) 

8260B LowChloroform  1 CD82802C8D049204/28/18  22:40 ND (0.0206) 

8260B LowChloromethane  1 CD82802C8D049204/28/18  22:40 ND (0.0411) 

8260B Lowcis-1,2-Dichloroethene  1 CD82802C8D049204/28/18  22:40 ND (0.0206) 

8260B Lowcis-1,3-Dichloropropene  1 CD82802C8D049204/28/18  22:40 ND (0.0206) 

8260B LowDibromochloromethane  1 CD82802C8D049204/28/18  22:40 ND (0.0082) 

8260B LowDibromomethane  1 CD82802C8D049204/28/18  22:40 ND (0.0206) 

8260B LowDichlorodifluoromethane  1 CD82802C8D049204/28/18  22:40 ND (0.0411) 

8260B LowDiethyl Ether  1 CD82802C8D049204/28/18  22:40 ND (0.0206) 

8260B LowDi-isopropyl ether  1 CD82802C8D049204/28/18  22:40 ND (0.0206) 

8260B LowEthyl tertiary-butyl ether  1 CD82802C8D049204/28/18  22:40 ND (0.0206) 

8260B LowEthylbenzene  1 CD82802C8D049204/28/18  22:40 ND (0.0206) 

8260B LowHexachlorobutadiene  1 CD82802C8D049204/28/18  22:40 ND (0.0206) 

8260B LowIsopropylbenzene  1 CD82802C8D049204/28/18  22:40 ND (0.0206) 

8260B LowMethyl tert-Butyl Ether  1 CD82802C8D049204/28/18  22:40 ND (0.0206) 

8260B LowMethylene Chloride  1 CD82802C8D049204/28/18  22:40 ND (0.0411) 

8260B LowNaphthalene  1 CD82802C8D049204/28/18  22:40 ND (0.0206) 

8260B Lown-Butylbenzene  1 CD82802C8D049204/28/18  22:40 ND (0.0206) 

8260B Lown-Propylbenzene  1 CD82802C8D049204/28/18  22:40 ND (0.0206) 

8260B Lowsec-Butylbenzene  1 CD82802C8D049204/28/18  22:40 ND (0.0206) 

8260B LowStyrene  1 CD82802C8D049204/28/18  22:40 ND (0.0206) 

8260B Lowtert-Butylbenzene  1 CD82802C8D049204/28/18  22:40 ND (0.0206) 

8260B LowTertiary-amyl methyl ether  1 CD82802C8D049204/28/18  22:40 ND (0.0206) 

8260B LowTetrachloroethene  1 CD82802C8D049204/28/18  22:40 ND (0.0206) 

8260B LowTetrahydrofuran  1 CD82802C8D049204/28/18  22:40 ND (0.0206) 

8260B LowToluene  1 CD82802C8D049204/28/18  22:40 ND (0.0206) 

185 Frances Avenue, Cranston, RI  02910-2211          Tel: 401-461-7181          Fax: 401-461-4486          http://www.ESSLaboratory.com
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Whites Mill Pond Dam ESS Laboratory Work Order:  1804826

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  SED-2

Date Sampled:  04/26/18 13:30

ESS Laboratory Sample ID:  1804826-02

Sample Matrix:  Soil

Analyst:  MEKInitial Volume:  4.9
Final Volume:  10

Percent Solids:   25

Extraction Method:  5035

Units: mg/kg dry

5035/8260B Volatile Organic Compounds / Low Level

Analyte Results (MRL) MDL Method Limit DF Analyzed Sequence Batch
8260B Lowtrans-1,2-Dichloroethene  1 CD82802C8D049204/28/18  22:40 ND (0.0206) 

8260B Lowtrans-1,3-Dichloropropene  1 CD82802C8D049204/28/18  22:40 ND (0.0206) 

8260B LowTrichloroethene  1 CD82802C8D049204/28/18  22:40 ND (0.0206) 

8260B LowTrichlorofluoromethane  1 CD82802C8D049204/28/18  22:40 ND (0.0206) 

8260B LowVinyl Chloride  1 CD82802C8D049204/28/18  22:40 ND (0.0411) 

8260B LowXylene O  1 CD82802C8D049204/28/18  22:40 ND (0.0206) 

8260B LowXylene P,M  1 CD82802C8D049204/28/18  22:40 ND (0.0411) 

8260B LowXylenes (Total)  1 [CALC]04/28/18  22:40 ND (0.0411) 

%Recovery Qualifier Limits

70-130126 %Surrogate: 1,2-Dichloroethane-d4

70-13086 %Surrogate: 4-Bromofluorobenzene

70-130118 %Surrogate: Dibromofluoromethane

70-130103 %Surrogate: Toluene-d8

185 Frances Avenue, Cranston, RI  02910-2211          Tel: 401-461-7181          Fax: 401-461-4486          http://www.ESSLaboratory.com
Dependability          ♦          Quality          ♦          Service
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Whites Mill Pond Dam ESS Laboratory Work Order:  1804826

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  SED-2

Date Sampled:  04/26/18 13:30

ESS Laboratory Sample ID:  1804826-02

Sample Matrix:  Soil

Prepared:  4/30/18  14:08
Analyst:  SMRInitial Volume:  40.4

Final Volume:  1

Percent Solids:   25

Extraction Method:  3546

Units: mg/kg dry

8100M Total Petroleum Hydrocarbons

Analyte Results (MRL) MDL Method Limit DF Analyzed Sequence Batch
8100MTotal Petroleum Hydrocarbons  1 CD83011C8D050505/01/18  14:39 56.8 (29.9) 

%Recovery Qualifier Limits

40-14094 %Surrogate: O-Terphenyl

185 Frances Avenue, Cranston, RI  02910-2211          Tel: 401-461-7181          Fax: 401-461-4486          http://www.ESSLaboratory.com
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Whites Mill Pond Dam ESS Laboratory Work Order:  1804826

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  SED-2

Date Sampled:  04/26/18 13:30

ESS Laboratory Sample ID:  1804826-02

Sample Matrix:  Soil

Classical Chemistry

Analyte Results (MRL) MDL UnitsMethod Limit DF Analyst Analyzed Batch
Grain Size  See Attached (N/A) 

Organic Content  See Attached (N/A) 

2540G %Percent Moisture  1 CCP CD8275204/27/18  21:30 75 (1) 

LK mg/kgTotal Organic Carbon (Average)  1 CCP [CALC]05/02/18  22:38 75600 (267) 

185 Frances Avenue, Cranston, RI  02910-2211          Tel: 401-461-7181          Fax: 401-461-4486          http://www.ESSLaboratory.com
Dependability          ♦          Quality          ♦          Service
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Whites Mill Pond Dam ESS Laboratory Work Order:  1804826

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  SED-2

Date Sampled:  04/26/18 13:30

ESS Laboratory Sample ID:  1804826-02

Sample Matrix:  Soil

Prepared:  4/30/18  17:45
Initial Volume:  40.4
Final Volume:  1

Percent Solids:   25

Extraction Method:  3546

Units: mg/kg dry

MADEP-EPH Extractable Petroleum Hydrocarbons

Analyte Results (MRL) MDL Method Limit DF Analyst Analyzed Sequence Batch
MADEP-EPHC9-C18 Aliphatics1  1 ZLC CD83005C8E001805/01/18  19:45 ND (17.5) 

MADEP-EPHC19-C36 Aliphatics1  1 ZLC CD83005C8E001805/01/18  19:45 ND (17.5) 

EPH8270C11-C22 Unadjusted Aromatics1  1 VSC CD83005C8E000305/02/18   0:30 ND (17.5) 

EPH8270C11-C22 Aromatics1,2 IBM [CALC]05/04/18  17:59 ND (18.1) 

EPH8270SIM2-Methylnaphthalene  1 IBM CD83005C8E007505/04/18  17:59 ND (0.050) 

EPH8270SIMAcenaphthene  1 IBM CD83005C8E007505/04/18  17:59 ND (0.050) 

EPH8270SIMNaphthalene  1 IBM CD83005C8E007505/04/18  17:59 ND (0.050) 

EPH8270SIMPhenanthrene  1 IBM CD83005C8E007505/04/18  17:59 ND (0.050) 

EPH8270SIMAcenaphthylene  1 IBM CD83005C8E007505/04/18  17:59 ND (0.050) 

EPH8270SIMAnthracene  1 IBM CD83005C8E007505/04/18  17:59 ND (0.020) 

EPH8270SIMBenzo(a)anthracene  1 IBM CD83005C8E007505/04/18  17:59 ND (0.020) 

EPH8270SIMBenzo(a)pyrene  1 IBM CD83005C8E007505/04/18  17:59 ND (0.020) 

EPH8270SIMBenzo(b)fluoranthene  1 IBM CD83005C8E007505/04/18  17:59 ND (0.050) 

EPH8270SIMBenzo(g,h,i)perylene  1 IBM CD83005C8E007505/04/18  17:59 ND (0.050) 

EPH8270SIMBenzo(k)fluoranthene  1 IBM CD83005C8E007505/04/18  17:59 ND (0.050) 

EPH8270SIMChrysene  1 IBM CD83005C8E007505/04/18  17:59 ND (0.050) 

EPH8270SIMDibenzo(a,h)Anthracene  1 IBM CD83005C8E007505/04/18  17:59 ND (0.020) 

EPH8270SIMFluoranthene  1 IBM CD83005C8E007505/04/18  17:59 ND (0.050) 

EPH8270SIMFluorene  1 IBM CD83005C8E007505/04/18  17:59 ND (0.020) 

EPH8270SIMIndeno(1,2,3-cd)Pyrene  1 IBM CD83005C8E007505/04/18  17:59 ND (0.050) 

EPH8270SIMPyrene  1 IBM CD83005C8E007505/04/18  17:59 ND (0.050) 

%Recovery Qualifier Limits

40-14064 %Surrogate: 1-Chlorooctadecane

40-14088 %Surrogate: 2-Bromonaphthalene

40-14083 %Surrogate: 2-Fluorobiphenyl

40-14078 %Surrogate: O-Terphenyl

185 Frances Avenue, Cranston, RI  02910-2211          Tel: 401-461-7181          Fax: 401-461-4486          http://www.ESSLaboratory.com
Dependability          ♦          Quality          ♦          Service
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Whites Mill Pond Dam ESS Laboratory Work Order:  1804826

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  SED-1 Air Dried - Metals

Date Sampled:  04/26/18 13:00

ESS Laboratory Sample ID:  1804826-03

Sample Matrix:  Soil

Percent Solids:   99

Extraction Method:  3050B

Units: mg/kg dry

Total Metals

Analyte Results (MRL) MDL Method Limit DF Analyst Analyzed F/V BatchI/V
6010C 5.65 100Arsenic  1 KJK CD8303905/01/18  15:08 4.25 (0.90) 

6010C 5.65 100Cadmium  1 KJK CD8303905/01/18  15:08 0.32 (0.18) 

6010C 5.65 100Chromium  1 KJK CD8303905/01/18  15:08 2.81 (0.36) 

6010C 5.65 100Copper  1 KJK CD8303905/01/18  15:08 6.02 (0.90) 

6010C 5.65 100Lead  1 KJK CD8303905/01/18  15:08 20.3 (1.79) 

7471B 2.13 40Mercury  1 MJV CD8304105/01/18  13:56 0.119 (0.009) 

6010C 5.65 100Nickel  1 KJK CD8303905/01/18  15:08 2.76 (0.90) 

6010C 5.65 100Zinc  1 KJK CD8303905/01/18  15:08 29.2 (0.90) 

185 Frances Avenue, Cranston, RI  02910-2211          Tel: 401-461-7181          Fax: 401-461-4486          http://www.ESSLaboratory.com
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Whites Mill Pond Dam ESS Laboratory Work Order:  1804826

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  SED-2 Air Dried - Metals

Date Sampled:  04/26/18 13:30

ESS Laboratory Sample ID:  1804826-04

Sample Matrix:  Soil

Percent Solids:   99

Extraction Method:  3050B

Units: mg/kg dry

Total Metals

Analyte Results (MRL) MDL Method Limit DF Analyst Analyzed F/V BatchI/V
6010C 5.36 100Arsenic  1 KJK CD8303905/01/18  15:12 1.64 (0.94) 

6010C 5.36 100Cadmium  1 KJK CD8303905/01/18  15:12 0.24 (0.19) 

6010C 5.36 100Chromium  1 KJK CD8303905/01/18  15:12 2.21 (0.38) 

6010C 5.36 100Copper  1 KJK CD8303905/01/18  15:12 2.89 (0.94) 

6010C 5.36 100Lead  1 KJK CD8303905/01/18  15:12 15.5 (1.88) 

7471B 2.51 40Mercury  10 MJV CD8304105/01/18  14:35 0.288 (0.079) 

6010C 5.36 100Nickel  1 KJK CD8303905/01/18  15:12 2.19 (0.94) 

6010C 5.36 100Zinc  1 KJK CD8303905/01/18  15:12 23.7 (0.94) 

185 Frances Avenue, Cranston, RI  02910-2211          Tel: 401-461-7181          Fax: 401-461-4486          http://www.ESSLaboratory.com
Dependability          ♦          Quality          ♦          Service

Page 18 of 44



Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Whites Mill Pond Dam ESS Laboratory Work Order:  1804826

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  SED-1 Air Dried - PCB

Date Sampled:  04/26/18 13:00

ESS Laboratory Sample ID:  1804826-05

Sample Matrix:  Soil

Prepared:  5/4/18  16:31
Analyst:  TJInitial Volume:  10

Final Volume:  2

Percent Solids:   96

Extraction Method:  3540C

Units: mg/kg dry

8082 Polychlorinated Biphenyls (PCB) / Congeners

Analyte Results (MRL) MDL Method Limit DF Analyzed Sequence Batch
8082BZ#8  1 CE80413C8E010705/08/18   4:02 ND (0.00085) 

8082BZ#18  1 CE80413C8E010705/08/18   4:02 ND (0.00085) 

8082BZ#28  1 CE80413C8E010705/08/18   4:02 ND (0.00085) 

8082BZ#44 [2C]  1 CE80413C8E010705/08/18   4:02 ND (0.00085) 

8082BZ#52  1 CE80413C8E010705/08/18   4:02 ND (0.00085) 

8082BZ#66  1 CE80413C8E010705/08/18   4:02 ND (0.00085) 

8082BZ#101  1 CE80413C8E010705/08/18   4:02LC, P 0.00089 (0.00085) 

8082BZ#105  1 CE80413C8E010705/08/18   4:02 ND (0.00085) 

8082BZ#118 [2C]  1 CE80413C8E010705/08/18   4:02 0.00163 (0.00085) 

8082BZ#128  1 CE80413C8E010705/08/18   4:02 ND (0.00085) 

8082BZ#138 [2C]  1 CE80413C8E010705/08/18   4:02 0.00179 (0.00085) 

8082BZ#153 [2C]  1 CE80413C8E010705/08/18   4:02LC, P 0.00111 (0.00085) 

8082BZ#170 [2C]  1 CE80413C8E010705/08/18   4:02 ND (0.00085) 

8082BZ#180 [2C]  1 CE80413C8E010705/08/18   4:02 ND (0.00085) 

8082BZ#187  1 CE80413C8E010705/08/18   4:02 ND (0.00085) 

8082BZ#195  1 CE80413C8E010705/08/18   4:02 ND (0.00085) 

8082BZ#206  1 CE80413C8E010705/08/18   4:02 ND (0.00085) 

8082BZ#209  1 CE80413C8E010705/08/18   4:02 ND (0.00085) 

%Recovery Qualifier Limits

30-15068 %Surrogate: Tetrachloro-m-xylene

30-15069 %Surrogate: Tetrachloro-m-xylene [2C]
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Whites Mill Pond Dam ESS Laboratory Work Order:  1804826

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  SED-2 Air Dried - PCB

Date Sampled:  04/26/18 13:30

ESS Laboratory Sample ID:  1804826-06

Sample Matrix:  Soil

Prepared:  5/4/18  16:31
Analyst:  TJInitial Volume:  10

Final Volume:  2

Percent Solids:   99

Extraction Method:  3540C

Units: mg/kg dry

8082 Polychlorinated Biphenyls (PCB) / Congeners

Analyte Results (MRL) MDL Method Limit DF Analyzed Sequence Batch
8082BZ#8  1 CE80413C8E010705/08/18   4:37 ND (0.00082) 

8082BZ#18  1 CE80413C8E010705/08/18   4:37 ND (0.00082) 

8082BZ#28  1 CE80413C8E010705/08/18   4:37 ND (0.00082) 

8082BZ#44  1 CE80413C8E010705/08/18   4:37 ND (0.00082) 

8082BZ#52  1 CE80413C8E010705/08/18   4:37 ND (0.00082) 

8082BZ#66  1 CE80413C8E010705/08/18   4:37 ND (0.00082) 

8082BZ#101  1 CE80413C8E010705/08/18   4:37 ND (0.00082) 

8082BZ#105  1 CE80413C8E010705/08/18   4:37 ND (0.00082) 

8082BZ#118 [2C]  1 CE80413C8E010705/08/18   4:37 ND (0.00082) 

8082BZ#128  1 CE80413C8E010705/08/18   4:37 ND (0.00082) 

8082BZ#138  1 CE80413C8E010705/08/18   4:37 ND (0.00082) 

8082BZ#153  1 CE80413C8E010705/08/18   4:37 ND (0.00082) 

8082BZ#170  1 CE80413C8E010705/08/18   4:37 ND (0.00082) 

8082BZ#180  1 CE80413C8E010705/08/18   4:37 ND (0.00082) 

8082BZ#187  1 CE80413C8E010705/08/18   4:37 ND (0.00082) 

8082BZ#195  1 CE80413C8E010705/08/18   4:37 ND (0.00082) 

8082BZ#206 [2C]  1 CE80413C8E010705/08/18   4:37 ND (0.00082) 

8082BZ#209  1 CE80413C8E010705/08/18   4:37 ND (0.00082) 

%Recovery Qualifier Limits

30-15047 %Surrogate: Tetrachloro-m-xylene

30-15049 %Surrogate: Tetrachloro-m-xylene [2C]
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Whites Mill Pond Dam ESS Laboratory Work Order:  1804826

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Quality Control Data

 Analyte Result MRL Units

Spike

Level

Source

Result %REC

%REC

Limits RPD

RPD

Limit Qualifier 

Total Metals

Batch CD83039 - 3050B

Blank

2.50 mg/kg wetArsenic ND

0.50 mg/kg wetCadmium ND

1.00 mg/kg wetChromium ND

2.50 mg/kg wetCopper ND

5.00 mg/kg wetLead ND

2.50 mg/kg wetNickel ND

2.50 mg/kg wetZinc ND

LCS

8.47 59.00 85-11599mg/kg wetArsenic 58.5

1.69 98.70 84-11687mg/kg wetCadmium 86.0

3.39 240.0 85-11596mg/kg wetChromium 230

8.47 89.60 83-117103mg/kg wetCopper 92.7

16.9 276.0 84-11699mg/kg wetLead 272

8.47 298.0 84-11693mg/kg wetNickel 276

8.47 590.0 85-11590mg/kg wetZinc 531

LCS Dup

7.14 59.00 2085-115100 1mg/kg wetArsenic 59.2

1.43 98.70 2084-11691 4mg/kg wetCadmium 89.5

2.86 240.0 2085-115101 5mg/kg wetChromium 242

7.14 89.60 2083-117111 7mg/kg wetCopper 99.5

14.3 276.0 2084-11697 2mg/kg wetLead 267

7.14 298.0 2084-11697 5mg/kg wetNickel 289

7.14 590.0 2085-11594 4mg/kg wetZinc 554

Batch CD83041 - 7471B

Blank

0.033 mg/kg wetMercury ND

LCS

1.87 23.70 27-8158mg/kg wetMercury 13.7

LCS Dup

1.77 23.70 2027-8161 4mg/kg wetMercury 14.3

Reference

0.174 1000 0-2000.1mg/kg wetMercury 0.993

5035/8260B Volatile Organic Compounds / Low Level

Batch CD82802 - 5035

Blank

0.0050 mg/kg wet1,1,1,2-Tetrachloroethane ND

0.0050 mg/kg wet1,1,1-Trichloroethane ND

0.0020 mg/kg wet1,1,2,2-Tetrachloroethane ND

0.0050 mg/kg wet1,1,2-Trichloroethane ND

0.0050 mg/kg wet1,1-Dichloroethane ND

0.0050 mg/kg wet1,1-Dichloroethene ND
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Whites Mill Pond Dam ESS Laboratory Work Order:  1804826

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Quality Control Data

 Analyte Result MRL Units

Spike

Level

Source

Result %REC

%REC

Limits RPD

RPD

Limit Qualifier 

5035/8260B Volatile Organic Compounds / Low Level

Batch CD82802 - 5035

0.0050 mg/kg wet1,1-Dichloropropene ND

0.0050 mg/kg wet1,2,3-Trichlorobenzene ND

0.0050 mg/kg wet1,2,3-Trichloropropane ND

0.0050 mg/kg wet1,2,4-Trichlorobenzene ND

0.0050 mg/kg wet1,2,4-Trimethylbenzene ND

0.0050 mg/kg wet1,2-Dibromo-3-Chloropropane ND

0.0050 mg/kg wet1,2-Dibromoethane ND

0.0050 mg/kg wet1,2-Dichlorobenzene ND

0.0050 mg/kg wet1,2-Dichloroethane ND

0.0050 mg/kg wet1,2-Dichloropropane ND

0.0050 mg/kg wet1,3,5-Trimethylbenzene ND

0.0050 mg/kg wet1,3-Dichlorobenzene ND

0.0050 mg/kg wet1,3-Dichloropropane ND

0.0050 mg/kg wet1,4-Dichlorobenzene ND

0.100 mg/kg wet1,4-Dioxane ND

0.0050 mg/kg wet2,2-Dichloropropane ND

0.0100 mg/kg wet2-Butanone ND

0.0050 mg/kg wet2-Chlorotoluene ND

0.0100 mg/kg wet2-Hexanone ND

0.0050 mg/kg wet4-Chlorotoluene ND

0.0050 mg/kg wet4-Isopropyltoluene ND

0.0100 mg/kg wet4-Methyl-2-Pentanone ND

0.0100 mg/kg wetAcetone ND

0.0050 mg/kg wetBenzene ND

0.0050 mg/kg wetBromobenzene ND

0.0050 mg/kg wetBromochloromethane ND

0.0050 mg/kg wetBromodichloromethane ND

0.0050 mg/kg wetBromoform ND

0.0100 mg/kg wetBromomethane ND

0.0050 mg/kg wetCarbon Disulfide ND

0.0050 mg/kg wetCarbon Tetrachloride ND

0.0050 mg/kg wetChlorobenzene ND

0.0100 mg/kg wetChloroethane ND

0.0050 mg/kg wetChloroform ND

0.0100 mg/kg wetChloromethane ND

0.0050 mg/kg wetcis-1,2-Dichloroethene ND

0.0050 mg/kg wetcis-1,3-Dichloropropene ND

0.0020 mg/kg wetDibromochloromethane ND

0.0050 mg/kg wetDibromomethane ND

0.0100 mg/kg wetDichlorodifluoromethane ND

0.0050 mg/kg wetDiethyl Ether ND

0.0050 mg/kg wetDi-isopropyl ether ND

0.0050 mg/kg wetEthyl tertiary-butyl ether ND

0.0050 mg/kg wetEthylbenzene ND

0.0050 mg/kg wetHexachlorobutadiene ND
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Whites Mill Pond Dam ESS Laboratory Work Order:  1804826

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Quality Control Data

 Analyte Result MRL Units

Spike

Level

Source

Result %REC

%REC

Limits RPD

RPD

Limit Qualifier 

5035/8260B Volatile Organic Compounds / Low Level

Batch CD82802 - 5035

0.0050 mg/kg wetIsopropylbenzene ND

0.0050 mg/kg wetMethyl tert-Butyl Ether ND

0.0100 mg/kg wetMethylene Chloride ND

0.0050 mg/kg wetNaphthalene ND

0.0050 mg/kg wetn-Butylbenzene ND

0.0050 mg/kg wetn-Propylbenzene ND

0.0050 mg/kg wetsec-Butylbenzene ND

0.0050 mg/kg wetStyrene ND

0.0050 mg/kg wettert-Butylbenzene ND

0.0050 mg/kg wetTertiary-amyl methyl ether ND

0.0050 mg/kg wetTetrachloroethene ND

0.0050 mg/kg wetTetrahydrofuran ND

0.0050 mg/kg wetToluene ND

0.0050 mg/kg wettrans-1,2-Dichloroethene ND

0.0050 mg/kg wettrans-1,3-Dichloropropene ND

0.0050 mg/kg wetTrichloroethene ND

0.0050 mg/kg wetTrichlorofluoromethane ND

0.0100 mg/kg wetVinyl Chloride ND

0.0050 mg/kg wetXylene O ND

0.0100 mg/kg wetXylene P,M ND

0.0100 mg/kg wetXylenes (Total) ND

0.05000 70-1301180.0591 mg/kg wetSurrogate: 1,2-Dichloroethane-d4

0.05000 70-130920.0461 mg/kg wetSurrogate: 4-Bromofluorobenzene

0.05000 70-1301080.0538 mg/kg wetSurrogate: Dibromofluoromethane

0.05000 70-130990.0494 mg/kg wetSurrogate: Toluene-d8

LCS

0.0050 0.05000 70-13096mg/kg wet1,1,1,2-Tetrachloroethane 0.0479

0.0050 0.05000 70-130106mg/kg wet1,1,1-Trichloroethane 0.0532

0.0020 0.05000 70-130112mg/kg wet1,1,2,2-Tetrachloroethane 0.0559

0.0050 0.05000 70-130123mg/kg wet1,1,2-Trichloroethane 0.0614

0.0050 0.05000 70-130114mg/kg wet1,1-Dichloroethane 0.0570

0.0050 0.05000 70-130109mg/kg wet1,1-Dichloroethene 0.0546

0.0050 0.05000 70-130113mg/kg wet1,1-Dichloropropene 0.0567

0.0050 0.05000 70-13099mg/kg wet1,2,3-Trichlorobenzene 0.0497

0.0050 0.05000 70-13096mg/kg wet1,2,3-Trichloropropane 0.0482

0.0050 0.05000 70-13095mg/kg wet1,2,4-Trichlorobenzene 0.0475

0.0050 0.05000 70-130101mg/kg wet1,2,4-Trimethylbenzene 0.0505

0.0050 0.05000 70-13090mg/kg wet1,2-Dibromo-3-Chloropropane 0.0449

0.0050 0.05000 70-130102mg/kg wet1,2-Dibromoethane 0.0512

0.0050 0.05000 70-130103mg/kg wet1,2-Dichlorobenzene 0.0515

0.0050 0.05000 70-130126mg/kg wet1,2-Dichloroethane 0.0629

0.0050 0.05000 70-130121mg/kg wet1,2-Dichloropropane 0.0606

0.0050 0.05000 70-13099mg/kg wet1,3,5-Trimethylbenzene 0.0494

0.0050 0.05000 70-130103mg/kg wet1,3-Dichlorobenzene 0.0513

0.0050 0.05000 70-130112mg/kg wet1,3-Dichloropropane 0.0558
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Whites Mill Pond Dam ESS Laboratory Work Order:  1804826

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Quality Control Data

 Analyte Result MRL Units

Spike

Level

Source

Result %REC

%REC

Limits RPD

RPD

Limit Qualifier 

5035/8260B Volatile Organic Compounds / Low Level

Batch CD82802 - 5035

0.0050 0.05000 70-130101mg/kg wet1,4-Dichlorobenzene 0.0506

0.100 1.000 70-130105mg/kg wet1,4-Dioxane 1.05

0.0050 0.05000 70-13098mg/kg wet2,2-Dichloropropane 0.0490

0.0100 0.2500 70-130128mg/kg wet2-Butanone 0.319

0.0050 0.05000 70-130102mg/kg wet2-Chlorotoluene 0.0512

0.0100 0.2500 70-130104mg/kg wet2-Hexanone 0.260

0.0050 0.05000 70-130102mg/kg wet4-Chlorotoluene 0.0510

0.0050 0.05000 70-13096mg/kg wet4-Isopropyltoluene 0.0481

0.0100 0.2500 70-130123mg/kg wet4-Methyl-2-Pentanone 0.308

0.0100 0.2500 70-130123mg/kg wetAcetone 0.306

0.0050 0.05000 70-130117mg/kg wetBenzene 0.0583

0.0050 0.05000 70-130101mg/kg wetBromobenzene 0.0506

0.0050 0.05000 70-130112mg/kg wetBromochloromethane 0.0559

0.0050 0.05000 70-130117mg/kg wetBromodichloromethane 0.0586

0.0050 0.05000 70-13079mg/kg wetBromoform 0.0396

0.0100 0.05000 70-130124mg/kg wetBromomethane 0.0620

0.0050 0.05000 70-130117mg/kg wetCarbon Disulfide 0.0585

0.0050 0.05000 70-130100mg/kg wetCarbon Tetrachloride 0.0500

0.0050 0.05000 70-130100mg/kg wetChlorobenzene 0.0499

0.0100 0.05000 70-130115mg/kg wetChloroethane 0.0575

0.0050 0.05000 70-130118mg/kg wetChloroform 0.0590

0.0100 0.05000 70-130123mg/kg wetChloromethane 0.0613

0.0050 0.05000 70-130118mg/kg wetcis-1,2-Dichloroethene 0.0591

0.0050 0.05000 70-130113mg/kg wetcis-1,3-Dichloropropene 0.0565

0.0020 0.05000 70-13085mg/kg wetDibromochloromethane 0.0426

0.0050 0.05000 70-130119mg/kg wetDibromomethane 0.0593

0.0100 0.05000 70-130121mg/kg wetDichlorodifluoromethane 0.0603

0.0050 0.05000 70-130120mg/kg wetDiethyl Ether 0.0601

0.0050 0.05000 70-130122mg/kg wetDi-isopropyl ether 0.0610

0.0050 0.05000 70-130108mg/kg wetEthyl tertiary-butyl ether 0.0539

0.0050 0.05000 70-13097mg/kg wetEthylbenzene 0.0485

0.0050 0.05000 70-13099mg/kg wetHexachlorobutadiene 0.0495

0.0050 0.05000 70-13093mg/kg wetIsopropylbenzene 0.0466

0.0050 0.05000 70-130110mg/kg wetMethyl tert-Butyl Ether 0.0549

0.0100 0.05000 70-130116mg/kg wetMethylene Chloride 0.0582

0.0050 0.05000 70-13091mg/kg wetNaphthalene 0.0453

0.0050 0.05000 70-13098mg/kg wetn-Butylbenzene 0.0491

0.0050 0.05000 70-130100mg/kg wetn-Propylbenzene 0.0501

0.0050 0.05000 70-13099mg/kg wetsec-Butylbenzene 0.0496

0.0050 0.05000 70-13098mg/kg wetStyrene 0.0490

0.0050 0.05000 70-13097mg/kg wettert-Butylbenzene 0.0487

0.0050 0.05000 70-130102mg/kg wetTertiary-amyl methyl ether 0.0509

0.0050 0.05000 70-13088mg/kg wetTetrachloroethene 0.0440

0.0050 0.05000 70-130101mg/kg wetTetrahydrofuran 0.0503

0.0050 0.05000 70-130111mg/kg wetToluene 0.0553
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Whites Mill Pond Dam ESS Laboratory Work Order:  1804826

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Quality Control Data

 Analyte Result MRL Units

Spike

Level

Source

Result %REC

%REC

Limits RPD

RPD

Limit Qualifier 

5035/8260B Volatile Organic Compounds / Low Level

Batch CD82802 - 5035

0.0050 0.05000 70-130111mg/kg wettrans-1,2-Dichloroethene 0.0554

0.0050 0.05000 70-130103mg/kg wettrans-1,3-Dichloropropene 0.0516

0.0050 0.05000 70-130110mg/kg wetTrichloroethene 0.0552

0.0050 0.05000 70-130111mg/kg wetTrichlorofluoromethane 0.0553

0.0100 0.05000 70-130126mg/kg wetVinyl Chloride 0.0632

0.0050 0.05000 70-130104mg/kg wetXylene O 0.0519

0.0100 0.1000 70-13098mg/kg wetXylene P,M 0.0977

0.0100 mg/kg wetXylenes (Total) 0.150

0.05000 70-1301250.0627 mg/kg wetSurrogate: 1,2-Dichloroethane-d4

0.05000 70-130980.0492 mg/kg wetSurrogate: 4-Bromofluorobenzene

0.05000 70-1301180.0589 mg/kg wetSurrogate: Dibromofluoromethane

0.05000 70-130950.0474 mg/kg wetSurrogate: Toluene-d8

LCS Dup

0.0050 0.05000 2070-13094 2mg/kg wet1,1,1,2-Tetrachloroethane 0.0468

0.0050 0.05000 2070-130108 1mg/kg wet1,1,1-Trichloroethane 0.0539

0.0020 0.05000 2070-130113 0.9mg/kg wet1,1,2,2-Tetrachloroethane 0.0564

0.0050 0.05000 2070-130122 1mg/kg wet1,1,2-Trichloroethane 0.0608

0.0050 0.05000 2070-130113 0.4mg/kg wet1,1-Dichloroethane 0.0567

0.0050 0.05000 2070-130111 2mg/kg wet1,1-Dichloroethene 0.0556

0.0050 0.05000 2070-130114 0.6mg/kg wet1,1-Dichloropropene 0.0570

0.0050 0.05000 2070-130102 3mg/kg wet1,2,3-Trichlorobenzene 0.0512

0.0050 0.05000 2070-130100 3mg/kg wet1,2,3-Trichloropropane 0.0499

0.0050 0.05000 2070-13098 3mg/kg wet1,2,4-Trichlorobenzene 0.0491

0.0050 0.05000 2070-130103 2mg/kg wet1,2,4-Trimethylbenzene 0.0514

0.0050 0.05000 2070-13096 7mg/kg wet1,2-Dibromo-3-Chloropropane 0.0480

0.0050 0.05000 2070-130100 2mg/kg wet1,2-Dibromoethane 0.0502

0.0050 0.05000 2070-130105 2mg/kg wet1,2-Dichlorobenzene 0.0525

0.0050 0.05000 2070-130124 1mg/kg wet1,2-Dichloroethane 0.0620

0.0050 0.05000 2070-130119 2mg/kg wet1,2-Dichloropropane 0.0597

0.0050 0.05000 2070-130100 1mg/kg wet1,3,5-Trimethylbenzene 0.0501

0.0050 0.05000 2070-130101 2mg/kg wet1,3-Dichlorobenzene 0.0505

0.0050 0.05000 2070-130106 5mg/kg wet1,3-Dichloropropane 0.0532

0.0050 0.05000 2070-130105 3mg/kg wet1,4-Dichlorobenzene 0.0523

0.100 1.000 2070-130108 3mg/kg wet1,4-Dioxane 1.08

0.0050 0.05000 2070-13097 0.7mg/kg wet2,2-Dichloropropane 0.0487

0.0100 0.2500 2070-130129 1mg/kg wet2-Butanone 0.323

0.0050 0.05000 2070-130103 0.5mg/kg wet2-Chlorotoluene 0.0514

0.0100 0.2500 2070-130107 3mg/kg wet2-Hexanone 0.267

0.0050 0.05000 2070-130104 2mg/kg wet4-Chlorotoluene 0.0518

0.0050 0.05000 2070-13098 2mg/kg wet4-Isopropyltoluene 0.0490

0.0100 0.2500 2070-130128 4mg/kg wet4-Methyl-2-Pentanone 0.320

0.0100 0.2500 2070-130127 4mg/kg wetAcetone 0.318

0.0050 0.05000 2070-130116 0.6mg/kg wetBenzene 0.0580

0.0050 0.05000 2070-130103 1mg/kg wetBromobenzene 0.0514

0.0050 0.05000 2070-130112 0.2mg/kg wetBromochloromethane 0.0558
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Whites Mill Pond Dam ESS Laboratory Work Order:  1804826

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Quality Control Data

 Analyte Result MRL Units

Spike

Level

Source

Result %REC

%REC

Limits RPD

RPD

Limit Qualifier 

5035/8260B Volatile Organic Compounds / Low Level

Batch CD82802 - 5035

0.0050 0.05000 2070-130116 0.8mg/kg wetBromodichloromethane 0.0581

0.0050 0.05000 2070-13079 0.3mg/kg wetBromoform 0.0395

0.0100 0.05000 2070-130122 2mg/kg wetBromomethane 0.0608

0.0050 0.05000 2070-130117 0.03mg/kg wetCarbon Disulfide 0.0586

0.0050 0.05000 2070-130100 0.2mg/kg wetCarbon Tetrachloride 0.0501

0.0050 0.05000 2070-13097 3mg/kg wetChlorobenzene 0.0483

0.0100 0.05000 2070-130115 0.2mg/kg wetChloroethane 0.0574

0.0050 0.05000 2070-130116 2mg/kg wetChloroform 0.0581

0.0100 0.05000 2070-130121 1mg/kg wetChloromethane 0.0604

0.0050 0.05000 2070-130118 0.07mg/kg wetcis-1,2-Dichloroethene 0.0591

0.0050 0.05000 2070-130113 0.5mg/kg wetcis-1,3-Dichloropropene 0.0567

0.0020 0.05000 2070-13083 3mg/kg wetDibromochloromethane 0.0415

0.0050 0.05000 2070-130117 1mg/kg wetDibromomethane 0.0585

0.0100 0.05000 2070-130118 2mg/kg wetDichlorodifluoromethane 0.0592

0.0050 0.05000 2070-130121 0.7mg/kg wetDiethyl Ether 0.0605

0.0050 0.05000 2070-130121 0.6mg/kg wetDi-isopropyl ether 0.0606

0.0050 0.05000 2070-130109 0.9mg/kg wetEthyl tertiary-butyl ether 0.0544

0.0050 0.05000 2070-13096 0.9mg/kg wetEthylbenzene 0.0481

0.0050 0.05000 2070-130100 0.6mg/kg wetHexachlorobutadiene 0.0498

0.0050 0.05000 2070-13095 2mg/kg wetIsopropylbenzene 0.0475

0.0050 0.05000 2070-130111 1mg/kg wetMethyl tert-Butyl Ether 0.0556

0.0100 0.05000 2070-130115 1mg/kg wetMethylene Chloride 0.0576

0.0050 0.05000 2070-13096 6mg/kg wetNaphthalene 0.0481

0.0050 0.05000 2070-130100 2mg/kg wetn-Butylbenzene 0.0499

0.0050 0.05000 2070-130102 2mg/kg wetn-Propylbenzene 0.0511

0.0050 0.05000 2070-130101 2mg/kg wetsec-Butylbenzene 0.0504

0.0050 0.05000 2070-13096 2mg/kg wetStyrene 0.0481

0.0050 0.05000 2070-13099 2mg/kg wettert-Butylbenzene 0.0494

0.0050 0.05000 2070-130103 0.9mg/kg wetTertiary-amyl methyl ether 0.0513

0.0050 0.05000 2070-13086 2mg/kg wetTetrachloroethene 0.0429

0.0050 0.05000 2070-130105 4mg/kg wetTetrahydrofuran 0.0526

0.0050 0.05000 2070-130111 0.8mg/kg wetToluene 0.0557

0.0050 0.05000 2070-130111 0.2mg/kg wettrans-1,2-Dichloroethene 0.0555

0.0050 0.05000 2070-130105 2mg/kg wettrans-1,3-Dichloropropene 0.0524

0.0050 0.05000 2070-130111 0.6mg/kg wetTrichloroethene 0.0556

0.0050 0.05000 2070-130110 0.7mg/kg wetTrichlorofluoromethane 0.0549

0.0100 0.05000 2070-130126 0.7mg/kg wetVinyl Chloride 0.0628

0.0050 0.05000 2070-130102 2mg/kg wetXylene O 0.0509

0.0100 0.1000 2070-13097 0.8mg/kg wetXylene P,M 0.0969

0.0100 mg/kg wetXylenes (Total) 0.148

0.05000 70-1301220.0612 mg/kg wetSurrogate: 1,2-Dichloroethane-d4

0.05000 70-130950.0476 mg/kg wetSurrogate: 4-Bromofluorobenzene

0.05000 70-1301140.0572 mg/kg wetSurrogate: Dibromofluoromethane

0.05000 70-130920.0458 mg/kg wetSurrogate: Toluene-d8
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Whites Mill Pond Dam ESS Laboratory Work Order:  1804826

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Quality Control Data

 Analyte Result MRL Units

Spike

Level

Source

Result %REC

%REC

Limits RPD

RPD

Limit Qualifier 

8082 Polychlorinated Biphenyls (PCB) / Congeners

Batch CE80413 - 3540C

Blank

0.00027 mg/kg wetBZ#101 ND

0.00027 mg/kg wetBZ#101 [2C] ND

0.00027 mg/kg wetBZ#105 ND

0.00027 mg/kg wetBZ#105 [2C] ND

0.00027 mg/kg wetBZ#118 ND

0.00027 mg/kg wetBZ#118 [2C] ND

0.00027 mg/kg wetBZ#128 ND

0.00027 mg/kg wetBZ#128 [2C] ND

0.00027 mg/kg wetBZ#138 ND

0.00027 mg/kg wetBZ#138 [2C] ND

0.00027 mg/kg wetBZ#153 ND

0.00027 mg/kg wetBZ#153 [2C] ND

0.00027 mg/kg wetBZ#170 ND

0.00027 mg/kg wetBZ#170 [2C] ND

0.00027 mg/kg wetBZ#18 ND

0.00027 mg/kg wetBZ#18 [2C] ND

0.00027 mg/kg wetBZ#180 ND

0.00027 mg/kg wetBZ#180 [2C] ND

0.00027 mg/kg wetBZ#187 ND

0.00027 mg/kg wetBZ#187 [2C] ND

0.00027 mg/kg wetBZ#195 ND

0.00027 mg/kg wetBZ#195 [2C] ND

0.00027 mg/kg wetBZ#206 ND

0.00027 mg/kg wetBZ#206 [2C] ND

0.00027 mg/kg wetBZ#209 ND

0.00027 mg/kg wetBZ#209 [2C] ND

0.00027 mg/kg wetBZ#28 ND

0.00027 mg/kg wetBZ#28 [2C] ND

0.00027 mg/kg wetBZ#44 ND

0.00027 mg/kg wetBZ#44 [2C] ND

0.00027 mg/kg wetBZ#52 ND

0.00027 mg/kg wetBZ#52 [2C] ND

0.00027 mg/kg wetBZ#66 ND

0.00027 mg/kg wetBZ#66 [2C] ND

0.00027 mg/kg wetBZ#8 ND

0.00027 mg/kg wetBZ#8 [2C] ND

0.003333 30-150870.00288 mg/kg wetSurrogate: Tetrachloro-m-xylene

0.003333 30-150830.00277 mg/kg wetSurrogate: Tetrachloro-m-xylene [2C]

LCS

0.00027 0.003333 40-14085mg/kg wetBZ#101 0.00282

0.00027 0.003333 40-14085mg/kg wetBZ#101 [2C] 0.00283

0.00027 0.003333 40-14091mg/kg wetBZ#105 0.00304

0.00027 0.003333 40-14091mg/kg wetBZ#105 [2C] 0.00303
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Whites Mill Pond Dam ESS Laboratory Work Order:  1804826

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Quality Control Data

 Analyte Result MRL Units

Spike

Level

Source

Result %REC

%REC

Limits RPD

RPD

Limit Qualifier 

8082 Polychlorinated Biphenyls (PCB) / Congeners

Batch CE80413 - 3540C

0.00027 0.003333 40-14088mg/kg wetBZ#118 0.00294

0.00027 0.003333 40-14088mg/kg wetBZ#118 [2C] 0.00293

0.00027 0.003333 40-14094mg/kg wetBZ#128 0.00312

0.00027 0.003333 40-14089mg/kg wetBZ#128 [2C] 0.00298

0.00027 0.003333 40-14088mg/kg wetBZ#138 0.00294

0.00027 0.003333 40-14091mg/kg wetBZ#138 [2C] 0.00304

0.00027 0.003333 40-14086mg/kg wetBZ#153 0.00287

0.00027 0.003333 40-14086mg/kg wetBZ#153 [2C] 0.00288

0.00027 0.003333 40-14093mg/kg wetBZ#170 0.00309

0.00027 0.003333 40-14094mg/kg wetBZ#170 [2C] 0.00313

0.00027 0.003333 40-14089mg/kg wetBZ#18 0.00296

0.00027 0.003333 40-14083mg/kg wetBZ#18 [2C] 0.00278

0.00027 0.003333 40-14093mg/kg wetBZ#180 0.00309

0.00027 0.003333 40-14091mg/kg wetBZ#180 [2C] 0.00302

0.00027 0.003333 40-14091mg/kg wetBZ#187 0.00304

0.00027 0.003333 40-14087mg/kg wetBZ#187 [2C] 0.00289

0.00027 0.003333 40-14094mg/kg wetBZ#195 0.00313

0.00027 0.003333 40-14097mg/kg wetBZ#195 [2C] 0.00323

0.00027 0.003333 40-14099mg/kg wetBZ#206 0.00330

0.00027 0.003333 40-140102mg/kg wetBZ#206 [2C] 0.00340

0.00027 0.003333 40-14090mg/kg wetBZ#209 0.00301

0.00027 0.003333 40-14093mg/kg wetBZ#209 [2C] 0.00311

0.00027 0.003333 40-14089mg/kg wetBZ#28 0.00296

0.00027 0.003333 40-14083mg/kg wetBZ#28 [2C] 0.00277

0.00027 0.003333 40-14092mg/kg wetBZ#44 0.00306

0.00027 0.003333 40-14082mg/kg wetBZ#44 [2C] 0.00275

0.00027 0.003333 40-14088mg/kg wetBZ#52 0.00294

0.00027 0.003333 40-14080mg/kg wetBZ#52 [2C] 0.00267

0.00027 0.003333 40-14089mg/kg wetBZ#66 0.00296

0.00027 0.003333 40-14083mg/kg wetBZ#66 [2C] 0.00276

0.00027 0.003333 40-14099mg/kg wetBZ#8 0.00330

0.00027 0.003333 40-140102mg/kg wetBZ#8 [2C] 0.00341

0.003333 30-150870.00291 mg/kg wetSurrogate: Tetrachloro-m-xylene

0.003333 30-150830.00277 mg/kg wetSurrogate: Tetrachloro-m-xylene [2C]

LCS Dup

0.00027 0.003333 5040-14076 10mg/kg wetBZ#101 0.00255

0.00027 0.003333 5040-14076 11mg/kg wetBZ#101 [2C] 0.00254

0.00027 0.003333 5040-14080 13mg/kg wetBZ#105 0.00266

0.00027 0.003333 5040-14078 16mg/kg wetBZ#105 [2C] 0.00259

0.00027 0.003333 5040-14077 14mg/kg wetBZ#118 0.00255

0.00027 0.003333 5040-14076 14mg/kg wetBZ#118 [2C] 0.00254

0.00027 0.003333 5040-14080 15mg/kg wetBZ#128 0.00267

0.00027 0.003333 5040-14076 16mg/kg wetBZ#128 [2C] 0.00253

0.00027 0.003333 5040-14076 14mg/kg wetBZ#138 0.00254
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Whites Mill Pond Dam ESS Laboratory Work Order:  1804826

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Quality Control Data

 Analyte Result MRL Units

Spike

Level

Source

Result %REC

%REC

Limits RPD

RPD

Limit Qualifier 

8082 Polychlorinated Biphenyls (PCB) / Congeners

Batch CE80413 - 3540C

0.00027 0.003333 5040-14077 16mg/kg wetBZ#138 [2C] 0.00258

0.00027 0.003333 5040-14078 10mg/kg wetBZ#153 0.00260

0.00027 0.003333 5040-14074 15mg/kg wetBZ#153 [2C] 0.00248

0.00027 0.003333 5040-14080 15mg/kg wetBZ#170 0.00265

0.00027 0.003333 5040-14079 18mg/kg wetBZ#170 [2C] 0.00263

0.00027 0.003333 5040-14082 8mg/kg wetBZ#18 0.00273

0.00027 0.003333 5040-14077 8mg/kg wetBZ#18 [2C] 0.00258

0.00027 0.003333 5040-14078 17mg/kg wetBZ#180 0.00261

0.00027 0.003333 5040-14076 18mg/kg wetBZ#180 [2C] 0.00254

0.00027 0.003333 5040-14079 15mg/kg wetBZ#187 0.00262

0.00027 0.003333 5040-14075 14mg/kg wetBZ#187 [2C] 0.00250

0.00027 0.003333 5040-14079 17mg/kg wetBZ#195 0.00263

0.00027 0.003333 5040-14081 18mg/kg wetBZ#195 [2C] 0.00270

0.00027 0.003333 5040-14083 18mg/kg wetBZ#206 0.00277

0.00027 0.003333 5040-14083 20mg/kg wetBZ#206 [2C] 0.00278

0.00027 0.003333 5040-14076 17mg/kg wetBZ#209 0.00253

0.00027 0.003333 5040-14079 17mg/kg wetBZ#209 [2C] 0.00263

0.00027 0.003333 5040-14082 8mg/kg wetBZ#28 0.00272

0.00027 0.003333 5040-14076 9mg/kg wetBZ#28 [2C] 0.00252

0.00027 0.003333 5040-14086 7mg/kg wetBZ#44 0.00286

0.00027 0.003333 5040-14075 10mg/kg wetBZ#44 [2C] 0.00250

0.00027 0.003333 5040-14069 24mg/kg wetBZ#52 0.00230

0.00027 0.003333 5040-14073 9mg/kg wetBZ#52 [2C] 0.00243

0.00027 0.003333 5040-14080 10mg/kg wetBZ#66 0.00267

0.00027 0.003333 5040-14075 9mg/kg wetBZ#66 [2C] 0.00252

0.00027 0.003333 5040-14094 5mg/kg wetBZ#8 0.00312

0.00027 0.003333 5040-14094 8mg/kg wetBZ#8 [2C] 0.00314

0.003333 30-150770.00258 mg/kg wetSurrogate: Tetrachloro-m-xylene

0.003333 30-150730.00245 mg/kg wetSurrogate: Tetrachloro-m-xylene [2C]

8100M Total Petroleum Hydrocarbons

Batch CD83011 - 3546

Blank

0.2 mg/kg wetDecane (C10) ND

0.2 mg/kg wetDocosane (C22) ND

0.2 mg/kg wetDodecane (C12) ND

0.2 mg/kg wetEicosane (C20) ND

0.2 mg/kg wetHexacosane (C26) ND

0.2 mg/kg wetHexadecane (C16) ND

0.2 mg/kg wetNonadecane (C19) ND

0.2 mg/kg wetNonane (C9) ND

0.2 mg/kg wetOctacosane (C28) ND

0.2 mg/kg wetOctadecane (C18) ND

0.2 mg/kg wetTetracosane (C24) ND
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Whites Mill Pond Dam ESS Laboratory Work Order:  1804826

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Quality Control Data

 Analyte Result MRL Units

Spike

Level

Source

Result %REC

%REC

Limits RPD

RPD

Limit Qualifier 

8100M Total Petroleum Hydrocarbons

Batch CD83011 - 3546

0.2 mg/kg wetTetradecane (C14) ND

15.0 mg/kg wetTotal Petroleum Hydrocarbons ND

0.2 mg/kg wetTriacontane (C30) ND

5.000 40-140974.87 mg/kg wetSurrogate: O-Terphenyl

LCS

0.2 2.500 40-14081mg/kg wetDecane (C10) 2.0

0.2 2.500 40-14087mg/kg wetDocosane (C22) 2.2

0.2 2.500 40-14086mg/kg wetDodecane (C12) 2.1

0.2 2.500 40-14087mg/kg wetEicosane (C20) 2.2

0.2 2.500 40-14087mg/kg wetHexacosane (C26) 2.2

0.2 2.500 40-14086mg/kg wetHexadecane (C16) 2.2

0.2 2.500 40-14088mg/kg wetNonadecane (C19) 2.2

0.2 2.500 30-14070mg/kg wetNonane (C9) 1.8

0.2 2.500 40-14087mg/kg wetOctacosane (C28) 2.2

0.2 2.500 40-14086mg/kg wetOctadecane (C18) 2.1

0.2 2.500 40-14087mg/kg wetTetracosane (C24) 2.2

0.2 2.500 40-14086mg/kg wetTetradecane (C14) 2.1

15.0 35.00 40-14085mg/kg wetTotal Petroleum Hydrocarbons 29.7

0.2 2.500 40-14086mg/kg wetTriacontane (C30) 2.2

5.000 40-1401004.98 mg/kg wetSurrogate: O-Terphenyl

LCS Dup

0.2 2.500 5040-14085 4mg/kg wetDecane (C10) 2.1

0.2 2.500 5040-14091 5mg/kg wetDocosane (C22) 2.3

0.2 2.500 5040-14089 4mg/kg wetDodecane (C12) 2.2

0.2 2.500 5040-14091 5mg/kg wetEicosane (C20) 2.3

0.2 2.500 5040-14091 5mg/kg wetHexacosane (C26) 2.3

0.2 2.500 5040-14090 4mg/kg wetHexadecane (C16) 2.2

0.2 2.500 5040-14092 4mg/kg wetNonadecane (C19) 2.3

0.2 2.500 5030-14074 5mg/kg wetNonane (C9) 1.8

0.2 2.500 5040-14091 4mg/kg wetOctacosane (C28) 2.3

0.2 2.500 5040-14089 4mg/kg wetOctadecane (C18) 2.2

0.2 2.500 5040-14091 5mg/kg wetTetracosane (C24) 2.3

0.2 2.500 5040-14089 4mg/kg wetTetradecane (C14) 2.2

15.0 35.00 5040-14089 4mg/kg wetTotal Petroleum Hydrocarbons 31.1

0.2 2.500 5040-14090 5mg/kg wetTriacontane (C30) 2.3

5.000 40-1401005.02 mg/kg wetSurrogate: O-Terphenyl

Classical Chemistry

Batch CE80231 - General Preparation

Blank

100 mg/kgTotal Organic Carbon (1) ND

100 mg/kgTotal Organic Carbon (2) ND
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Whites Mill Pond Dam ESS Laboratory Work Order:  1804826

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Quality Control Data

 Analyte Result MRL Units

Spike

Level

Source

Result %REC

%REC

Limits RPD

RPD

Limit Qualifier 

Classical Chemistry

Batch CE80231 - [CALC]

100 mg/kgTotal Organic Carbon (Average) ND

LCS

100 10000 80-12094mg/kgTotal Organic Carbon (1) 9390

100 10000 80-12095mg/kgTotal Organic Carbon (2) 9530

100 mg/kgTotal Organic Carbon (Average) 9460

LCS Dup

100 10000 20080-12096 3mg/kgTotal Organic Carbon (1) 9650

100 10000 20080-12096 0.6mg/kgTotal Organic Carbon (2) 9590

100 mg/kgTotal Organic Carbon (Average) 9620

Reference

mg/kgTotal Organic Carbon (Average) 1.50

MADEP-EPH Extractable Petroleum Hydrocarbons

Batch CD83005 - 3546

Blank

7.0 mg/kg wetC19-C36 Aliphatics1 ND

7.0 mg/kg wetC9-C18 Aliphatics1 ND

0.5 mg/kg wetDecane (C10) ND

0.5 mg/kg wetDocosane (C22) ND

0.5 mg/kg wetDodecane (C12) ND

0.5 mg/kg wetEicosane (C20) ND

0.5 mg/kg wetHexacosane (C26) ND

0.5 mg/kg wetHexadecane (C16) ND

0.5 mg/kg wetHexatriacontane (C36) ND

0.5 mg/kg wetNonadecane (C19) ND

0.5 mg/kg wetNonane (C9) ND

0.5 mg/kg wetOctacosane (C28) ND

0.5 mg/kg wetOctadecane (C18) ND

0.5 mg/kg wetTetracosane (C24) ND

0.5 mg/kg wetTetradecane (C14) ND

0.5 mg/kg wetTriacontane (C30) ND

2.000 40-140781.57 mg/kg wetSurrogate: 1-Chlorooctadecane

Blank

7.00 mg/kg wetC11-C22 Aromatics1,2 ND

7.00 mg/kg wetC11-C22 Unadjusted Aromatics1 ND

50.00 40-1408642.9 mg/LSurrogate: 2-Bromonaphthalene

50.00 40-1408040.2 mg/LSurrogate: 2-Fluorobiphenyl

2.000 40-140931.86 mg/kg wetSurrogate: O-Terphenyl

Blank

0.020 mg/kg wet2-Methylnaphthalene ND

0.020 mg/kg wetAcenaphthene ND

0.020 mg/kg wetAcenaphthylene ND
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Whites Mill Pond Dam ESS Laboratory Work Order:  1804826

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Quality Control Data

 Analyte Result MRL Units

Spike

Level

Source

Result %REC

%REC

Limits RPD

RPD

Limit Qualifier 

MADEP-EPH Extractable Petroleum Hydrocarbons

Batch CD83005 - 3546

0.008 mg/kg wetAnthracene ND

0.008 mg/kg wetBenzo(a)anthracene ND

0.008 mg/kg wetBenzo(a)pyrene ND

0.020 mg/kg wetBenzo(b)fluoranthene ND

0.020 mg/kg wetBenzo(g,h,i)perylene ND

0.020 mg/kg wetBenzo(k)fluoranthene ND

0.280 mg/kg wetC11-C22 Aromatics1,2 ND

0.020 mg/kg wetChrysene ND

0.008 mg/kg wetDibenzo(a,h)Anthracene ND

0.020 mg/kg wetFluoranthene ND

0.008 mg/kg wetFluorene ND

0.020 mg/kg wetIndeno(1,2,3-cd)Pyrene ND

0.020 mg/kg wetNaphthalene ND

0.020 mg/kg wetPhenanthrene ND

0.020 mg/kg wetPyrene ND

LCS

15.0 16.00 40-140116mg/kg wetC19-C36 Aliphatics1 18.6

15.0 12.00 40-14085mg/kg wetC9-C18 Aliphatics1 10.2

0.5 2.000 40-14058mg/kg wetDecane (C10) 1.2

0.5 2.000 40-140107mg/kg wetDocosane (C22) 2.1

0.5 2.000 40-14065mg/kg wetDodecane (C12) 1.3

0.5 2.000 40-14096mg/kg wetEicosane (C20) 1.9

0.5 2.000 40-14090mg/kg wetHexacosane (C26) 1.8

0.5 2.000 40-14080mg/kg wetHexadecane (C16) 1.6

0.5 2.000 40-14084mg/kg wetHexatriacontane (C36) 1.7

0.5 2.000 40-14091mg/kg wetNonadecane (C19) 1.8

0.5 2.000 30-14046mg/kg wetNonane (C9) 0.9

0.5 2.000 40-14088mg/kg wetOctacosane (C28) 1.8

0.5 2.000 40-14087mg/kg wetOctadecane (C18) 1.7

0.5 2.000 40-14094mg/kg wetTetracosane (C24) 1.9

0.5 2.000 40-14071mg/kg wetTetradecane (C14) 1.4

0.5 2.000 40-14086mg/kg wetTriacontane (C30) 1.7

2.000 40-140951.90 mg/kg wetSurrogate: 1-Chlorooctadecane

LCS

15.0 mg/kg wetC11-C22 Aromatics1,2 30.6

15.0 34.00 40-14090mg/kg wetC11-C22 Unadjusted Aromatics1 30.6

50.00 40-1409145.6 mg/LSurrogate: 2-Bromonaphthalene

50.00 40-1408643.0 mg/LSurrogate: 2-Fluorobiphenyl

2.000 40-140921.84 mg/kg wetSurrogate: O-Terphenyl

LCS

0-5%2-Methylnaphthalene Breakthrough 0.0

0-5%Naphthalene Breakthrough 0.0

LCS
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Whites Mill Pond Dam ESS Laboratory Work Order:  1804826

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Quality Control Data

 Analyte Result MRL Units

Spike

Level

Source

Result %REC

%REC

Limits RPD

RPD

Limit Qualifier 

MADEP-EPH Extractable Petroleum Hydrocarbons

Batch CD83005 - 3546

0.100 2.000 40-14058mg/kg wet2-Methylnaphthalene 1.16

0.100 2.000 40-14067mg/kg wetAcenaphthene 1.34

0.100 2.000 40-14071mg/kg wetAcenaphthylene 1.42

0.040 2.000 40-14077mg/kg wetAnthracene 1.54

0.040 2.000 40-14074mg/kg wetBenzo(a)anthracene 1.47

0.040 2.000 40-14084mg/kg wetBenzo(a)pyrene 1.67

0.100 2.000 40-14087mg/kg wetBenzo(b)fluoranthene 1.75

0.100 2.000 40-14092mg/kg wetBenzo(g,h,i)perylene 1.84

0.100 2.000 40-14082mg/kg wetBenzo(k)fluoranthene 1.64

1.40 mg/kg wetC11-C22 Aromatics1,2 ND

0.100 2.000 40-14075mg/kg wetChrysene 1.51

0.040 2.000 40-14072mg/kg wetDibenzo(a,h)Anthracene 1.44

0.100 2.000 40-14081mg/kg wetFluoranthene 1.63

0.040 2.000 40-14072mg/kg wetFluorene 1.44

0.100 2.000 40-14094mg/kg wetIndeno(1,2,3-cd)Pyrene 1.87

0.100 2.000 40-14064mg/kg wetNaphthalene 1.27

0.100 2.000 40-14077mg/kg wetPhenanthrene 1.54

0.100 2.000 40-14087mg/kg wetPyrene 1.74

LCS Dup

15.0 16.00 2540-140105 10mg/kg wetC19-C36 Aliphatics1 16.8

15.0 12.00 2540-14075 13mg/kg wetC9-C18 Aliphatics1 9.0

0.5 2.000 2540-14049 17mg/kg wetDecane (C10) 1.0

0.5 2.000 2540-14085 23mg/kg wetDocosane (C22) 1.7

0.5 2.000 2540-14055 17mg/kg wetDodecane (C12) 1.1

0.5 2.000 2540-14083 15mg/kg wetEicosane (C20) 1.7

0.5 2.000 2540-14083 7mg/kg wetHexacosane (C26) 1.7

0.5 2.000 2540-14073 9mg/kg wetHexadecane (C16) 1.5

0.5 2.000 2540-14078 8mg/kg wetHexatriacontane (C36) 1.6

0.5 2.000 2540-14084 8mg/kg wetNonadecane (C19) 1.7

0.5 2.000 2530-14039 16mg/kg wetNonane (C9) 0.8

0.5 2.000 2540-14082 7mg/kg wetOctacosane (C28) 1.6

0.5 2.000 2540-14080 8mg/kg wetOctadecane (C18) 1.6

0.5 2.000 2540-14085 10mg/kg wetTetracosane (C24) 1.7

0.5 2.000 2540-14061 15mg/kg wetTetradecane (C14) 1.2

0.5 2.000 2540-14079 8mg/kg wetTriacontane (C30) 1.6

2.000 40-140921.84 mg/kg wetSurrogate: 1-Chlorooctadecane

LCS Dup

15.0 mg/kg wetC11-C22 Aromatics1,2 31.0

15.0 34.00 2540-14091 1mg/kg wetC11-C22 Unadjusted Aromatics1 31.0

50.00 40-1409145.7 mg/LSurrogate: 2-Bromonaphthalene

50.00 40-1408743.3 mg/LSurrogate: 2-Fluorobiphenyl

2.000 40-140941.89 mg/kg wetSurrogate: O-Terphenyl

LCS Dup
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Whites Mill Pond Dam ESS Laboratory Work Order:  1804826

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Quality Control Data

 Analyte Result MRL Units

Spike

Level

Source

Result %REC

%REC

Limits RPD

RPD

Limit Qualifier 

MADEP-EPH Extractable Petroleum Hydrocarbons

Batch CD83005 - 3546

2000-5%2-Methylnaphthalene Breakthrough 0.0

2000-5%Naphthalene Breakthrough 0.0

LCS Dup

0.100 2.000 3040-14062 6mg/kg wet2-Methylnaphthalene 1.23

0.100 2.000 3040-14069 3mg/kg wetAcenaphthene 1.38

0.100 2.000 3040-14074 4mg/kg wetAcenaphthylene 1.48

0.040 2.000 3040-14080 5mg/kg wetAnthracene 1.61

0.040 2.000 3040-14074 1mg/kg wetBenzo(a)anthracene 1.49

0.040 2.000 3040-14085 1mg/kg wetBenzo(a)pyrene 1.69

0.100 2.000 3040-14085 3mg/kg wetBenzo(b)fluoranthene 1.70

0.100 2.000 3040-14092 0.04mg/kg wetBenzo(g,h,i)perylene 1.84

0.100 2.000 3040-14082 0.09mg/kg wetBenzo(k)fluoranthene 1.64

1.40 mg/kg wetC11-C22 Aromatics1,2 ND

0.100 2.000 3040-14077 2mg/kg wetChrysene 1.54

0.040 2.000 3040-14076 5mg/kg wetDibenzo(a,h)Anthracene 1.52

0.100 2.000 3040-14086 6mg/kg wetFluoranthene 1.73

0.040 2.000 3040-14074 2mg/kg wetFluorene 1.47

0.100 2.000 3040-14093 0.5mg/kg wetIndeno(1,2,3-cd)Pyrene 1.86

0.100 2.000 3040-14068 7mg/kg wetNaphthalene 1.36

0.100 2.000 3040-14079 3mg/kg wetPhenanthrene 1.59

0.100 2.000 3040-14088 1mg/kg wetPyrene 1.76
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Whites Mill Pond Dam ESS Laboratory Work Order:  1804826

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Notes and Definitions 

Z-08 See Attached

U Analyte included in the analysis, but not detected

P Percent difference between primary and confirmation results exceeds 40% (P).

LC Lower value is used due to matrix interferences (LC).

D Diluted.

CD+ Continuing Calibration %Diff/Drift is above control limit (CD+).

Sample results reported on a dry weight basis
Relative Percent DifferenceRPD

dry
Analyte NOT DETECTED at or above the MRL (LOQ), LOD for DoD Reports, MDL for J-Flagged AnalytesND

MDL
MRL

Method Detection Limit
Method Reporting Limit

I/V
F/V

Initial Volume
Final Volume

§ Subcontracted analysis; see attached report
1
2
3

Range result excludes concentrations of surrogates and/or internal standards eluting in that range.
Range result excludes concentrations of target analytes eluting in that range.
Range result excludes the concentration of the C9-C10 aromatic range.

Avg Results reported as a mathematical average.
NR No Recovery

LOD Limit of Detection

[CALC] Calculated Analyte

LOQ Limit of Quantitation

DL Detection Limit

SUB Subcontracted analysis; see attached report
Reporting LimitRL

EDL Estimated Detection Limit
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Whites Mill Pond Dam ESS Laboratory Work Order:  1804826

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

ESS LABORATORY CERTIFICATIONS AND ACCREDITATIONS

ENVIRONMENTAL

Rhode Island Potable and Non Potable Water: LAI00179

http://www.health.ri.gov/find/labs/analytical/ESS.pdf

Connecticut Potable and Non Potable Water, Solid and Hazardous Waste: PH-0750

http://www.ct.gov/dph/lib/dph/environmental_health/environmental_laboratories/pdf/OutofStateCommercialLaboratories.pdf

Maine Potable and Non Potable Water, and Solid and Hazardous Waste:  RI00002

http://www.maine.gov/dhhs/mecdc/environmental-health/dwp/partners/labCert.shtml

Massachusetts Potable and Non Potable Water: M-RI002

http://public.dep.state.ma.us/Labcert/Labcert.aspx

New Hampshire (NELAP accredited) Potable and Non Potable Water, Solid and Hazardous Waste: 2424

http://des.nh.gov/organization/divisions/water/dwgb/nhelap/index.htm

New York (NELAP accredited) Non Potable Water, Solid and Hazardous Waste: 11313

http://www.wadsworth.org/labcert/elap/comm.html

New Jersey (NELAP accredited) Non Potable Water, Solid and Hazardous Waste: RI006

http://datamine2.state.nj.us/DEP_OPRA/OpraMain/pi_main?mode=pi_by_site&sort_order=PI_NAMEA&Select+a+Site:=58715

United States Department of Agriculture Soil Permit: P330-12-00139

Pennsylvania: 68-01752

http://www.dep.pa.gov/Business/OtherPrograms/Labs/Pages/Laboratory-Accreditation-Program.aspx
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1 of 1
05.04.18

Depth 

(ft)

Laboratory           

No.

Water

Content

%

LL

%

PL

%

Gravel 

%

Sand 

%

Fines 

%

Org. 

%
Gs

Dry 

unit 

wt. pcf

Test 

Water 

Content 

%

gd 

MAX 

(pcf)

Wopt (%)

gd 

MAX 

(pcf)

Wopt (%) 

(Corr.)

Test 

Setup as 

% of 

Proctor

CBR @ 

0.1"

CBR @ 

0.2"

Perme-

ability 

cm/sec

18-S-532 0.0 72.0 28.0 33.8
Brown f-c SAND, some Silt

18-S-533 10.1 76.3 13.6 11.4

Brown f-m  SAND,  little Silt,  

little fine Gravel

Reviewed By Date Reviewed 05.04.18

Summary Page:
Fax: (401)-467-2398 PM: Heather Masse ESS Project Number: 1804826

http://www.thielsch.com Assigned By: Heather Masse
Collected By: Client Report Date:

LABORATORY TESTING DATA SHEET 

Identification Tests Proctor / CBR / Permeability Tests

Laboratory Log

and

Soil Description

195 Frances Avenue Client Information: Project Information:
Cranston RI, 02910 GZA GeoEnvironmental White's Mill Pond Dam

Phone: (401)-467-6454 Norwood, MA Massachusetts

1804826-01

1804826-02

ESS Sample #

Let's Build a Solid Foundation
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Particle Size Distribution Report
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Test Results (D6913 &  ASTM D 1140)

Opening Percent Spec.* Pass?

Size Finer (Percent) (X=Fail)

Material Description

Atterberg Limits (ASTM D 4318)

Classification

Coefficients

Date Received: Date Tested:

Tested By:

Checked By:

Title:

Date Sampled:Source of Sample: 1804826
Sample Number: 1804826-01

Client:

Project:

Project No: Figure

Brown f-c SAND, some Silt

#4
#10
#20
#40
#60
#100
#200

100.0
74.9
57.8
47.4
41.2
35.1
28.0

NP NV NP

SM A-2-4(0)

3.4358 2.9039 0.9667
0.5147 0.0922

04.30.18 05.03.18

MN

Rebecca Roth

Laboratory Manager

ESS- GZA Norwood
White's Mill Pond Dam

1804826

PL= LL= PI=

USCS (D 2487)= AASHTO (M 145)=

D90= D85= D60=
D50= D30= D15=
D10= Cu= Cc=

Remarks

* (no specification provided)

Thielsch Engineering Inc.

Cranston, RI 1804826-01
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Particle Size Distribution Report
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Test Results (D6913 &  ASTM D 1140)

Opening Percent Spec.* Pass?

Size Finer (Percent) (X=Fail)

Material Description

Atterberg Limits (ASTM D 4318)

Classification

Coefficients

Date Received: Date Tested:

Tested By:

Checked By:

Title:

Date Sampled:Source of Sample: 1804826
Sample Number: 1804826-02

Client:

Project:

Project No: Figure

Brown f-m  SAND,  little Silt,  little fine Gravel

0.5
0.375"

#4
#10
#20
#40
#60
#100
#200

100.0
90.0
89.9
82.7
60.8
32.4
23.2
16.8
13.6

NP NV NP

SM A-1-b

7.3121 2.4261 0.8321
0.6605 0.3878 0.1157

04.30.18 05.03.18

MN

Rebecca Roth

Laboratory Manager

ESS- GZA Norwood
White's Mill Pond Dam

1804826

PL= LL= PI=

USCS (D 2487)= AASHTO (M 145)=

D90= D85= D60=
D50= D30= D15=
D10= Cu= Cc=

Remarks

* (no specification provided)

Thielsch Engineering Inc.

Cranston, RI 1804826-02
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195 Frances Ave., Cranston, RI  02910

White's Mill Pond Dam Client Company GZA Norwood 401-467-6454

1804826

Heather Masse Collected By

(by              ) Date Required

Sample Information Identification Tests

Boring/

Test Pit 

No.

Sample 

or 

depth

Sample 

date

ESS Sample 

ID

L
a
b

 N
o

.

Water

Cont.

%

LL & 

PL

%

Org.

%
Bulk

Sieve

-200

%

Hyd

-2µ

%

Gs

Tube 

Den-

sity

Sand Clay Mod. Std. CBR

Un-

con-

fined

UU CIU
Stand

ard
E.O.P.

D2216 D4318 D2974 D854 D2434 D5084 D1557 D698 D1883 D2166 D2850 D4767 D2435 D2435 #

4/26/18 1804826-01 X

4/26/18 1804826-02 X

Notes:

D422

Date Assigned

Soil StrengthPermeability Compaction

SOILS LABORATORY TESTING ASSIGNMENT SHEET

Project Name

ESS Project No.

Project Manager

N

o

t

e

s

Consol.

Date Received

Client Email

Site Location

4/27/2018 5/4/2018
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ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

CERTIFICATE OF ANALYSIS

Derek Schipper

GZA GeoEnvironmental, Inc.

249 Vanderbilt Avenue

Norwood, MA 02062

RE:  Whites Mill Pond Dam (01.0173542.10)

ESS Laboratory Work Order Number:   1810852

This signed Certificate of Analysis is our approved release of your analytical results. These results are 

only representative of sample aliquots received at the laboratory. ESS Laboratory expects its clients to 

follow all regulatory sampling guidelines. Beginning with this page, the entire report has been paginated. 

This report should not be copied except in full without the approval of the laboratory. Samples will be 

disposed of thirty days after the final report has been delivered. If you have any questions or concerns, 

please feel free to call our Customer Service Department. 

Laurel Stoddard

Laboratory Director

Analytical Summary

The project as described above has been analyzed in accordance with the ESS Quality Assurance Plan. 

This plan utilizes the following methodologies: US EPA SW-846, US EPA Methods for Chemical 

Analysis of Water and Wastes per 40 CFR Part 136, APHA Standard Methods for the Examination of 

Water and Wastewater, American Society for Testing and Materials (ASTM), and other recognized 

methodologies. The analyses with these noted observations are in conformance to the Quality Assurance 

Plan. In chromatographic analysis, manual integration is frequently used instead of automated 

integration because it produces more accurate results.

The test results present in this report are in compliance with TNI and relative state standards, and/or 

client Quality Assurance Project Plans (QAPP). The laboratory has reviewed the following: Sample 

Preservations, Hold Times, Initial Calibrations, Continuing Calibrations, Method Blanks, Blank Spikes, 

Blank Spike Duplicates, Duplicates, Matrix Spikes, Matrix Spike Duplicates, Surrogates and Internal 

Standards. Any results which were found to be outside of the recommended ranges stated in our SOPs 

will be noted in the Project Narrative.

Subcontracted Analyses

Grain Size AnalysisCTS - Cranston, RI

185 Frances Avenue, Cranston, RI  02910-2211          Tel: 401-461-7181          Fax: 401-461-4486          http://www.ESSLaboratory.com
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Whites Mill Pond Dam ESS Laboratory Work Order:  1810852

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

SAMPLE RECEIPT

The following samples were received on October 30, 2018 for the analyses specified on the enclosed Chain of Custody Record. 

Low Level VOA vials were frozen by ESS Laboratory on October 30, 2018 at 18:20.

Revision 1 December 11, 2018: This report has been revised to include subcontracted lab results.

Lab Number MatrixSample Name Analysis
S-3 2540G, 8081B, 8082, 8100M, 8260B Low, 

EPH8270, EPH8270SIM, LK, MADEP-EPH, SUB

Sediment1810852-01 

S-4 2540G, 8081B, 8082, 8100M, 8260B Low, 

EPH8270, EPH8270SIM, LK, MADEP-EPH, SUB

Sediment1810852-02 

S-5 2540G, 8081B, 8100M, 8260B Low, EPH8270, 

EPH8270SIM, LK, MADEP-EPH, SUB

Sediment1810852-03 

S-6 2540G, 8081B, 8082, 8100M, 8260B Low, 

EPH8270, EPH8270SIM, LK, MADEP-EPH, SUB

Sediment1810852-04 

S-7 2540G, 8081B, 8082, 8100M, 8260B Low, 

EPH8270, EPH8270SIM, LK, MADEP-EPH

Sediment1810852-05 

S-3 Air Dried 6010C, 7471BSediment1810852-06 

S-4 Air Dried 6010C, 7471BSediment1810852-07 

S-5 Air Dried 6010C, 7471BSediment1810852-08 

S-6 Air Dried 6010C, 7471BSediment1810852-09 

S-7 Air Dried 6010C, 7471BSediment1810852-10 

S-5 Air Dried 8082Sediment1810852-11 
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Whites Mill Pond Dam ESS Laboratory Work Order:  1810852

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

PROJECT NARRATIVE

8081B Organochlorine Pesticides
Continuing Calibration %Diff/Drift is below control limit (CD-).C8K0006-CCV5

Decachlorobiphenyl (21% @ 20%)

8082 Polychlorinated Biphenyls (PCB) / Congeners
Lower value is used due to matrix interferences (LC).1810852-05

BZ#105 , BZ#153 [2C] , BZ#187 , BZ#52 [2C] 

Percent difference between primary and confirmation results exceeds 40% (P).1810852-05

BZ#105 , BZ#153 [2C] , BZ#187 , BZ#52 [2C] 

End of Project Narrative.

No other observations noted.

DATA USABILITY LINKS
To ensure you are viewing the most current version of the documents below, please clear your internet cookies for 

www.ESSLaboratory.com. Consult your IT Support personnel for information on how to clear your internet cookies.

Definitions of Quality Control Parameters

Semivolatile Organics Internal Standard Information

Volatile Organics Internal Standard Information

Volatile Organics Surrogate Information

Semivolatile Organics Surrogate Information

EPH and VPH Alkane Lists
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Whites Mill Pond Dam ESS Laboratory Work Order:  1810852

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

CURRENT SW-846 METHODOLOGY VERSIONS

Prep Methods

3005A - Aqueous ICP Digestion

3020A - Aqueous Graphite Furnace / ICP MS Digestion

3050B - Solid ICP / Graphite Furnace / ICP MS Digestion

3060A - Solid Hexavalent Chromium Digestion

3510C - Separatory Funnel Extraction

3520C - Liquid / Liquid Extraction

3540C - Manual Soxhlet Extraction

3541 - Automated Soxhlet Extraction

3546 - Microwave Extraction

3580A - Waste Dilution

5030B - Aqueous Purge and Trap

5030C - Aqueous Purge and Trap

5035 - Solid Purge and Trap

Analytical Methods

1010A - Flashpoint

6010C - ICP

6020A - ICP MS

7010   - Graphite Furnace

7196A - Hexavalent Chromium

7470A - Aqueous Mercury

7471B - Solid Mercury

8011 - EDB/DBCP/TCP

8015C - GRO/DRO

8081B - Pesticides

8082A - PCB

8100M - TPH

8151A - Herbicides

8260B - VOA

8270D - SVOA

8270D SIM - SVOA Low Level

9014 - Cyanide

9038 - Sulfate

9040C - Aqueous pH

9045D - Solid pH (Corrosivity)

9050A - Specific Conductance

9056A - Anions (IC)

9060A - TOC

9095B - Paint Filter

MADEP 04-1.1 - EPH

MADEP 04-2.1 - VPH

SW846 Reactivity Methods 7.3.3.2 (Reactive Cyanide) and 7.3.4.1 (Reactive Sulfide) have been withdrawn by EPA. These 

methods are reported per client request and are not NELAP accredited.
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Whites Mill Pond Dam ESS Laboratory Work Order:  1810852

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  S-3

Date Sampled:  10/29/18 11:30

ESS Laboratory Sample ID:  1810852-01

Sample Matrix:  Sediment

Analyst:  MEKInitial Volume:  10.1
Final Volume:  10

Percent Solids:   78

Extraction Method:  5035

Units: mg/kg dry

5035/8260B Volatile Organic Compounds / Low Level

Analyte Results (MRL) MDL Method Limit DF Analyzed Sequence Batch
8260B Low1,1,1,2-Tetrachloroethane CK80230C8K003811/02/18  15:58 1 ND (0.0032) 

8260B Low1,1,1-Trichloroethane CK80230C8K003811/02/18  15:58 1 ND (0.0032) 

8260B Low1,1,2,2-Tetrachloroethane CK80230C8K003811/02/18  15:58 1 ND (0.0013) 

8260B Low1,1,2-Trichloroethane CK80230C8K003811/02/18  15:58 1 ND (0.0032) 

8260B Low1,1-Dichloroethane CK80230C8K003811/02/18  15:58 1 ND (0.0032) 

8260B Low1,1-Dichloroethene CK80230C8K003811/02/18  15:58 1 ND (0.0032) 

8260B Low1,1-Dichloropropene CK80230C8K003811/02/18  15:58 1 ND (0.0032) 

8260B Low1,2,3-Trichlorobenzene CK80230C8K003811/02/18  15:58 1 ND (0.0032) 

8260B Low1,2,3-Trichloropropane CK80230C8K003811/02/18  15:58 1 ND (0.0032) 

8260B Low1,2,4-Trichlorobenzene CK80230C8K003811/02/18  15:58 1 ND (0.0032) 

8260B Low1,2,4-Trimethylbenzene CK80230C8K003811/02/18  15:58 1 ND (0.0032) 

8260B Low1,2-Dibromo-3-Chloropropane CK80230C8K003811/02/18  15:58 1 ND (0.0032) 

8260B Low1,2-Dibromoethane CK80230C8K003811/02/18  15:58 1 ND (0.0032) 

8260B Low1,2-Dichlorobenzene CK80230C8K003811/02/18  15:58 1 ND (0.0032) 

8260B Low1,2-Dichloroethane CK80230C8K003811/02/18  15:58 1 ND (0.0032) 

8260B Low1,2-Dichloropropane CK80230C8K003811/02/18  15:58 1 ND (0.0032) 

8260B Low1,3,5-Trimethylbenzene CK80230C8K003811/02/18  15:58 1 ND (0.0032) 

8260B Low1,3-Dichlorobenzene CK80230C8K003811/02/18  15:58 1 ND (0.0032) 

8260B Low1,3-Dichloropropane CK80230C8K003811/02/18  15:58 1 ND (0.0032) 

8260B Low1,4-Dichlorobenzene CK80230C8K003811/02/18  15:58 1 ND (0.0032) 

8260B Low1,4-Dioxane CK80230C8K003811/02/18  15:58 1 ND (0.0635) 

8260B Low2,2-Dichloropropane CK80230C8K003811/02/18  15:58 1 ND (0.0032) 

8260B Low2-Butanone CK80230C8K003811/02/18  15:58 1 ND (0.0063) 

8260B Low2-Chlorotoluene CK80230C8K003811/02/18  15:58 1 ND (0.0032) 

8260B Low2-Hexanone CK80230C8K003811/02/18  15:58 1 ND (0.0063) 

8260B Low4-Chlorotoluene CK80230C8K003811/02/18  15:58 1 ND (0.0032) 

8260B Low4-Isopropyltoluene CK80230C8K003811/02/18  15:58 1 ND (0.0032) 

8260B Low4-Methyl-2-Pentanone CK80230C8K003811/02/18  15:58 1 ND (0.0063) 

8260B LowAcetone CK80230C8K003811/02/18  15:58 1 0.0141 (0.0063) 

8260B LowBenzene CK80230C8K003811/02/18  15:58 1 ND (0.0032) 

8260B LowBromobenzene CK80230C8K003811/02/18  15:58 1 ND (0.0032) 

8260B LowBromochloromethane CK80230C8K003811/02/18  15:58 1 ND (0.0032) 
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Whites Mill Pond Dam ESS Laboratory Work Order:  1810852

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  S-3

Date Sampled:  10/29/18 11:30

ESS Laboratory Sample ID:  1810852-01

Sample Matrix:  Sediment

Analyst:  MEKInitial Volume:  10.1
Final Volume:  10

Percent Solids:   78

Extraction Method:  5035

Units: mg/kg dry

5035/8260B Volatile Organic Compounds / Low Level

Analyte Results (MRL) MDL Method Limit DF Analyzed Sequence Batch
8260B LowBromodichloromethane CK80230C8K003811/02/18  15:58 1 ND (0.0032) 

8260B LowBromoform CK80230C8K003811/02/18  15:58 1 ND (0.0032) 

8260B LowBromomethane CK80230C8K003811/02/18  15:58 1 ND (0.0063) 

8260B LowCarbon Disulfide CK80230C8K003811/02/18  15:58 1 ND (0.0032) 

8260B LowCarbon Tetrachloride CK80230C8K003811/02/18  15:58 1 ND (0.0032) 

8260B LowChlorobenzene CK80230C8K003811/02/18  15:58 1 ND (0.0032) 

8260B LowChloroethane CK80230C8K003811/02/18  15:58 1 ND (0.0063) 

8260B LowChloroform CK80230C8K003811/02/18  15:58 1 ND (0.0032) 

8260B LowChloromethane CK80230C8K003811/02/18  15:58 1 ND (0.0063) 

8260B Lowcis-1,2-Dichloroethene CK80230C8K003811/02/18  15:58 1 ND (0.0032) 

8260B Lowcis-1,3-Dichloropropene CK80230C8K003811/02/18  15:58 1 ND (0.0032) 

8260B LowDibromochloromethane CK80230C8K003811/02/18  15:58 1 ND (0.0013) 

8260B LowDibromomethane CK80230C8K003811/02/18  15:58 1 ND (0.0032) 

8260B LowDichlorodifluoromethane CK80230C8K003811/02/18  15:58 1 ND (0.0063) 

8260B LowDiethyl Ether CK80230C8K003811/02/18  15:58 1 ND (0.0032) 

8260B LowDi-isopropyl ether CK80230C8K003811/02/18  15:58 1 ND (0.0032) 

8260B LowEthyl tertiary-butyl ether CK80230C8K003811/02/18  15:58 1 ND (0.0032) 

8260B LowEthylbenzene CK80230C8K003811/02/18  15:58 1 ND (0.0032) 

8260B LowHexachlorobutadiene CK80230C8K003811/02/18  15:58 1 ND (0.0032) 

8260B LowIsopropylbenzene CK80230C8K003811/02/18  15:58 1 ND (0.0032) 

8260B LowMethyl tert-Butyl Ether CK80230C8K003811/02/18  15:58 1 ND (0.0032) 

8260B LowMethylene Chloride CK80230C8K003811/02/18  15:58 1 ND (0.0063) 

8260B LowNaphthalene CK80230C8K003811/02/18  15:58 1 ND (0.0032) 

8260B Lown-Butylbenzene CK80230C8K003811/02/18  15:58 1 ND (0.0032) 

8260B Lown-Propylbenzene CK80230C8K003811/02/18  15:58 1 ND (0.0032) 

8260B Lowsec-Butylbenzene CK80230C8K003811/02/18  15:58 1 ND (0.0032) 

8260B LowStyrene CK80230C8K003811/02/18  15:58 1 ND (0.0032) 

8260B Lowtert-Butylbenzene CK80230C8K003811/02/18  15:58 1 ND (0.0032) 

8260B LowTertiary-amyl methyl ether CK80230C8K003811/02/18  15:58 1 ND (0.0032) 

8260B LowTetrachloroethene CK80230C8K003811/02/18  15:58 1 ND (0.0032) 

8260B LowTetrahydrofuran CK80230C8K003811/02/18  15:58 1 ND (0.0032) 

8260B LowToluene CK80230C8K003811/02/18  15:58 1 ND (0.0032) 
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Whites Mill Pond Dam ESS Laboratory Work Order:  1810852

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  S-3

Date Sampled:  10/29/18 11:30

ESS Laboratory Sample ID:  1810852-01

Sample Matrix:  Sediment

Analyst:  MEKInitial Volume:  10.1
Final Volume:  10

Percent Solids:   78

Extraction Method:  5035

Units: mg/kg dry

5035/8260B Volatile Organic Compounds / Low Level

Analyte Results (MRL) MDL Method Limit DF Analyzed Sequence Batch
8260B Lowtrans-1,2-Dichloroethene CK80230C8K003811/02/18  15:58 1 ND (0.0032) 

8260B Lowtrans-1,3-Dichloropropene CK80230C8K003811/02/18  15:58 1 ND (0.0032) 

8260B LowTrichloroethene CK80230C8K003811/02/18  15:58 1 ND (0.0032) 

8260B LowTrichlorofluoromethane CK80230C8K003811/02/18  15:58 1 ND (0.0032) 

8260B LowVinyl Chloride CK80230C8K003811/02/18  15:58 1 ND (0.0063) 

8260B LowXylene O CK80230C8K003811/02/18  15:58 1 ND (0.0032) 

8260B LowXylene P,M CK80230C8K003811/02/18  15:58 1 ND (0.0063) 

8260B LowXylenes (Total) [CALC]11/02/18  15:58 1 ND (0.0063) 

%Recovery Qualifier Limits

70-130117 %Surrogate: 1,2-Dichloroethane-d4

70-13099 %Surrogate: 4-Bromofluorobenzene

70-130107 %Surrogate: Dibromofluoromethane

70-13097 %Surrogate: Toluene-d8
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Whites Mill Pond Dam ESS Laboratory Work Order:  1810852

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  S-3

Date Sampled:  10/29/18 11:30

ESS Laboratory Sample ID:  1810852-01

Sample Matrix:  Sediment

Prepared:  11/1/18  11:30
Analyst:  DMCInitial Volume:  20

Final Volume:  5

Percent Solids:   78

Extraction Method:  3546

Units: mg/kg dry

8081B Organochlorine Pesticides

Analyte Results (MRL) MDL Method Limit DF Analyzed Sequence Batch
8081B4,4´-DDD CJ83108C8K002911/02/18  19:10 1 ND (0.0032) 

8081B4,4´-DDE CJ83108C8K002911/02/18  19:10 1 ND (0.0032) 

8081B4,4´-DDT CJ83108C8K002911/02/18  19:10 1 ND (0.0032) 

8081BAldrin CJ83108C8K002911/02/18  19:10 1 ND (0.0032) 

8081Balpha-BHC CJ83108C8K002911/02/18  19:10 1 ND (0.0032) 

8081Balpha-Chlordane CJ83108C8K002911/02/18  19:10 1 ND (0.0032) 

8081Bbeta-BHC CJ83108C8K002911/02/18  19:10 1 ND (0.0032) 

8081BChlordane (Total) CJ83108C8K002911/02/18  19:10 1 ND (0.0256) 

8081Bdelta-BHC CJ83108C8K002911/02/18  19:10 1 ND (0.0032) 

8081BDieldrin CJ83108C8K002911/02/18  19:10 1 ND (0.0032) 

8081BEndosulfan I CJ83108C8K002911/02/18  19:10 1 ND (0.0032) 

8081BEndosulfan II CJ83108C8K002911/02/18  19:10 1 ND (0.0032) 

8081BEndosulfan Sulfate CJ83108C8K002911/02/18  19:10 1 ND (0.0032) 

8081BEndrin CJ83108C8K002911/02/18  19:10 1 ND (0.0032) 

8081BEndrin Ketone CJ83108C8K002911/02/18  19:10 1 ND (0.0032) 

8081Bgamma-BHC (Lindane) CJ83108C8K002911/02/18  19:10 1 ND (0.0019) 

8081Bgamma-Chlordane CJ83108C8K002911/02/18  19:10 1 ND (0.0032) 

8081BHeptachlor CJ83108C8K002911/02/18  19:10 1 ND (0.0032) 

8081BHeptachlor Epoxide CJ83108C8K002911/02/18  19:10 1 ND (0.0032) 

8081BHexachlorobenzene CJ83108C8K002911/02/18  19:10 1 ND (0.0032) 

8081BMethoxychlor CJ83108C8K002911/02/18  19:10 1 ND (0.0032) 

%Recovery Qualifier Limits

30-15081 %Surrogate: Decachlorobiphenyl

30-15083 %Surrogate: Decachlorobiphenyl [2C]

30-15080 %Surrogate: Tetrachloro-m-xylene

30-15087 %Surrogate: Tetrachloro-m-xylene [2C]
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Whites Mill Pond Dam ESS Laboratory Work Order:  1810852

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  S-3

Date Sampled:  10/29/18 11:30

ESS Laboratory Sample ID:  1810852-01

Sample Matrix:  Sediment

Prepared:  11/8/18  16:38
Analyst:  TJInitial Volume:  29.3

Final Volume:  2

Percent Solids:   78

Extraction Method:  3540C

Units: mg/kg dry

8082 Polychlorinated Biphenyls (PCB) / Congeners

Analyte Results (MRL) MDL Method Limit DF Analyzed Sequence Batch
8082BZ#8 CK80848C8K017511/09/18  16:06 1 ND (0.00035) 

8082BZ#18 CK80848C8K017511/09/18  16:06 1 ND (0.00035) 

8082BZ#28 CK80848C8K017511/09/18  16:06 1 ND (0.00035) 

8082BZ#44 CK80848C8K017511/09/18  16:06 1 ND (0.00035) 

8082BZ#52 CK80848C8K017511/09/18  16:06 1 ND (0.00035) 

8082BZ#66 CK80848C8K017511/09/18  16:06 1 ND (0.00035) 

8082BZ#101 CK80848C8K017511/09/18  16:06 1 ND (0.00035) 

8082BZ#105 CK80848C8K017511/09/18  16:06 1 ND (0.00035) 

8082BZ#118 CK80848C8K017511/09/18  16:06 1 ND (0.00035) 

8082BZ#128 CK80848C8K017511/09/18  16:06 1 ND (0.00035) 

8082BZ#138 [2C] CK80848C8K017511/09/18  16:06 1 ND (0.00035) 

8082BZ#153 CK80848C8K017511/09/18  16:06 1 ND (0.00035) 

8082BZ#170 CK80848C8K017511/09/18  16:06 1 ND (0.00035) 

8082BZ#180 CK80848C8K017511/09/18  16:06 1 ND (0.00035) 

8082BZ#187 CK80848C8K017511/09/18  16:06 1 ND (0.00035) 

8082BZ#195 CK80848C8K017511/09/18  16:06 1 ND (0.00035) 

8082BZ#206 CK80848C8K017511/09/18  16:06 1 ND (0.00035) 

8082BZ#209 CK80848C8K017511/09/18  16:06 1 ND (0.00035) 

%Recovery Qualifier Limits

30-15082 %Surrogate: Tetrachloro-m-xylene

30-15087 %Surrogate: Tetrachloro-m-xylene [2C]
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Whites Mill Pond Dam ESS Laboratory Work Order:  1810852

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  S-3

Date Sampled:  10/29/18 11:30

ESS Laboratory Sample ID:  1810852-01

Sample Matrix:  Sediment

Prepared:  11/1/18  13:05
Analyst:  SMRInitial Volume:  19.4

Final Volume:  1

Percent Solids:   78

Extraction Method:  3546

Units: mg/kg dry

8100M Total Petroleum Hydrocarbons

Analyte Results (MRL) MDL Method Limit DF Analyzed Sequence Batch
8100MTotal Petroleum Hydrocarbons CK80115C8K006711/05/18  23:22 1 34.1 (19.8) 

%Recovery Qualifier Limits

40-14078 %Surrogate: O-Terphenyl
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Whites Mill Pond Dam ESS Laboratory Work Order:  1810852

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  S-3

Date Sampled:  10/29/18 11:30

ESS Laboratory Sample ID:  1810852-01

Sample Matrix:  Sediment

Percent Solids:   78

Classical Chemistry

Analyte Results (MRL) MDL UnitsMethod Limit DF Analyst Analyzed Batch
2540G %Percent Moisture CCP CJ8302510/30/18  19:13 1 22 (1) 

LK mg/kgTotal Organic Carbon (Average) CCP [CALC]11/01/18  15:54 1 ND (353) 
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Whites Mill Pond Dam ESS Laboratory Work Order:  1810852

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  S-3

Date Sampled:  10/29/18 11:30

ESS Laboratory Sample ID:  1810852-01

Sample Matrix:  Sediment

Prepared:  11/1/18  14:15
Initial Volume:  25
Final Volume:  1

Percent Solids:   78

Extraction Method:  3546

Units: mg/kg dry

MADEP-EPH Extractable Petroleum Hydrocarbons

Analyte Results (MRL) MDL Method Limit DF Analyst Analyzed Sequence Batch
MADEP-EPHC9-C18 Aliphatics1 SMR CK80109C8K006911/05/18  20:51 1 ND (19.2) 

MADEP-EPHC19-C36 Aliphatics1 SMR CK80109C8K006911/05/18  20:51 1 20.9 (19.2) 

EPH8270C11-C22 Unadjusted Aromatics1 VSC CK80109C8K000111/01/18  21:46 1 ND (19.2) 

EPH8270C11-C22 Aromatics1,2 IBM [CALC]11/07/18   5:48 ND (19.6) 

EPH8270SIM2-Methylnaphthalene IBM CK80109C8K012211/07/18   5:48 1 ND (0.026) 

EPH8270SIMAcenaphthene IBM CK80109C8K012211/07/18   5:48 1 ND (0.026) 

EPH8270SIMNaphthalene IBM CK80109C8K012211/07/18   5:48 1 ND (0.026) 

EPH8270SIMPhenanthrene IBM CK80109C8K012211/07/18   5:48 1 ND (0.026) 

EPH8270SIMAcenaphthylene IBM CK80109C8K012211/07/18   5:48 1 ND (0.026) 

EPH8270SIMAnthracene IBM CK80109C8K012211/07/18   5:48 1 ND (0.010) 

EPH8270SIMBenzo(a)anthracene IBM CK80109C8K012211/07/18   5:48 1 ND (0.010) 

EPH8270SIMBenzo(a)pyrene IBM CK80109C8K012211/07/18   5:48 1 ND (0.010) 

EPH8270SIMBenzo(b)fluoranthene IBM CK80109C8K012211/07/18   5:48 1 ND (0.026) 

EPH8270SIMBenzo(g,h,i)perylene IBM CK80109C8K012211/07/18   5:48 1 ND (0.026) 

EPH8270SIMBenzo(k)fluoranthene IBM CK80109C8K012211/07/18   5:48 1 ND (0.026) 

EPH8270SIMChrysene IBM CK80109C8K012211/07/18   5:48 1 ND (0.026) 

EPH8270SIMDibenzo(a,h)Anthracene IBM CK80109C8K012211/07/18   5:48 1 ND (0.010) 

EPH8270SIMFluoranthene IBM CK80109C8K012211/07/18   5:48 1 ND (0.026) 

EPH8270SIMFluorene IBM CK80109C8K012211/07/18   5:48 1 ND (0.010) 

EPH8270SIMIndeno(1,2,3-cd)Pyrene IBM CK80109C8K012211/07/18   5:48 1 ND (0.026) 

EPH8270SIMPyrene IBM CK80109C8K012211/07/18   5:48 1 ND (0.026) 

%Recovery Qualifier Limits

40-14062 %Surrogate: 1-Chlorooctadecane

40-140105 %Surrogate: 2-Bromonaphthalene

40-14098 %Surrogate: 2-Fluorobiphenyl

40-14089 %Surrogate: O-Terphenyl
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Whites Mill Pond Dam ESS Laboratory Work Order:  1810852

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  S-3

Date Sampled:  10/29/18 11:30

ESS Laboratory Sample ID:  1810852-01

Sample Matrix:  Sediment

Units: %

Subcontracted Analysis

Analyte Results (MRL) MDL Method Limit DF Analyst Analyzed SequenceF/V BatchI/V
Grain Size  See Attached (N/A) 
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Whites Mill Pond Dam ESS Laboratory Work Order:  1810852

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  S-4

Date Sampled:  10/29/18 11:15

ESS Laboratory Sample ID:  1810852-02

Sample Matrix:  Sediment

Analyst:  MEKInitial Volume:  9.7
Final Volume:  10

Percent Solids:   72

Extraction Method:  5035

Units: mg/kg dry

5035/8260B Volatile Organic Compounds / Low Level

Analyte Results (MRL) MDL Method Limit DF Analyzed Sequence Batch
8260B Low1,1,1,2-Tetrachloroethane CK80230C8K003811/02/18  16:24 1 ND (0.0036) 

8260B Low1,1,1-Trichloroethane CK80230C8K003811/02/18  16:24 1 ND (0.0036) 

8260B Low1,1,2,2-Tetrachloroethane CK80230C8K003811/02/18  16:24 1 ND (0.0014) 

8260B Low1,1,2-Trichloroethane CK80230C8K003811/02/18  16:24 1 ND (0.0036) 

8260B Low1,1-Dichloroethane CK80230C8K003811/02/18  16:24 1 ND (0.0036) 

8260B Low1,1-Dichloroethene CK80230C8K003811/02/18  16:24 1 ND (0.0036) 

8260B Low1,1-Dichloropropene CK80230C8K003811/02/18  16:24 1 ND (0.0036) 

8260B Low1,2,3-Trichlorobenzene CK80230C8K003811/02/18  16:24 1 ND (0.0036) 

8260B Low1,2,3-Trichloropropane CK80230C8K003811/02/18  16:24 1 ND (0.0036) 

8260B Low1,2,4-Trichlorobenzene CK80230C8K003811/02/18  16:24 1 ND (0.0036) 

8260B Low1,2,4-Trimethylbenzene CK80230C8K003811/02/18  16:24 1 ND (0.0036) 

8260B Low1,2-Dibromo-3-Chloropropane CK80230C8K003811/02/18  16:24 1 ND (0.0036) 

8260B Low1,2-Dibromoethane CK80230C8K003811/02/18  16:24 1 ND (0.0036) 

8260B Low1,2-Dichlorobenzene CK80230C8K003811/02/18  16:24 1 ND (0.0036) 

8260B Low1,2-Dichloroethane CK80230C8K003811/02/18  16:24 1 ND (0.0036) 

8260B Low1,2-Dichloropropane CK80230C8K003811/02/18  16:24 1 ND (0.0036) 

8260B Low1,3,5-Trimethylbenzene CK80230C8K003811/02/18  16:24 1 ND (0.0036) 

8260B Low1,3-Dichlorobenzene CK80230C8K003811/02/18  16:24 1 ND (0.0036) 

8260B Low1,3-Dichloropropane CK80230C8K003811/02/18  16:24 1 ND (0.0036) 

8260B Low1,4-Dichlorobenzene CK80230C8K003811/02/18  16:24 1 ND (0.0036) 

8260B Low1,4-Dioxane CK80230C8K003811/02/18  16:24 1 ND (0.0720) 

8260B Low2,2-Dichloropropane CK80230C8K003811/02/18  16:24 1 ND (0.0036) 

8260B Low2-Butanone CK80230C8K003811/02/18  16:24 1 ND (0.0072) 

8260B Low2-Chlorotoluene CK80230C8K003811/02/18  16:24 1 ND (0.0036) 

8260B Low2-Hexanone CK80230C8K003811/02/18  16:24 1 ND (0.0072) 

8260B Low4-Chlorotoluene CK80230C8K003811/02/18  16:24 1 ND (0.0036) 

8260B Low4-Isopropyltoluene CK80230C8K003811/02/18  16:24 1 ND (0.0036) 

8260B Low4-Methyl-2-Pentanone CK80230C8K003811/02/18  16:24 1 ND (0.0072) 

8260B LowAcetone CK80230C8K003811/02/18  16:24 1 0.0263 (0.0072) 

8260B LowBenzene CK80230C8K003811/02/18  16:24 1 ND (0.0036) 

8260B LowBromobenzene CK80230C8K003811/02/18  16:24 1 ND (0.0036) 

8260B LowBromochloromethane CK80230C8K003811/02/18  16:24 1 ND (0.0036) 
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Whites Mill Pond Dam ESS Laboratory Work Order:  1810852

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  S-4

Date Sampled:  10/29/18 11:15

ESS Laboratory Sample ID:  1810852-02

Sample Matrix:  Sediment

Analyst:  MEKInitial Volume:  9.7
Final Volume:  10

Percent Solids:   72

Extraction Method:  5035

Units: mg/kg dry

5035/8260B Volatile Organic Compounds / Low Level

Analyte Results (MRL) MDL Method Limit DF Analyzed Sequence Batch
8260B LowBromodichloromethane CK80230C8K003811/02/18  16:24 1 ND (0.0036) 

8260B LowBromoform CK80230C8K003811/02/18  16:24 1 ND (0.0036) 

8260B LowBromomethane CK80230C8K003811/02/18  16:24 1 ND (0.0072) 

8260B LowCarbon Disulfide CK80230C8K003811/02/18  16:24 1 ND (0.0036) 

8260B LowCarbon Tetrachloride CK80230C8K003811/02/18  16:24 1 ND (0.0036) 

8260B LowChlorobenzene CK80230C8K003811/02/18  16:24 1 ND (0.0036) 

8260B LowChloroethane CK80230C8K003811/02/18  16:24 1 ND (0.0072) 

8260B LowChloroform CK80230C8K003811/02/18  16:24 1 ND (0.0036) 

8260B LowChloromethane CK80230C8K003811/02/18  16:24 1 ND (0.0072) 

8260B Lowcis-1,2-Dichloroethene CK80230C8K003811/02/18  16:24 1 ND (0.0036) 

8260B Lowcis-1,3-Dichloropropene CK80230C8K003811/02/18  16:24 1 ND (0.0036) 

8260B LowDibromochloromethane CK80230C8K003811/02/18  16:24 1 ND (0.0014) 

8260B LowDibromomethane CK80230C8K003811/02/18  16:24 1 ND (0.0036) 

8260B LowDichlorodifluoromethane CK80230C8K003811/02/18  16:24 1 ND (0.0072) 

8260B LowDiethyl Ether CK80230C8K003811/02/18  16:24 1 ND (0.0036) 

8260B LowDi-isopropyl ether CK80230C8K003811/02/18  16:24 1 ND (0.0036) 

8260B LowEthyl tertiary-butyl ether CK80230C8K003811/02/18  16:24 1 ND (0.0036) 

8260B LowEthylbenzene CK80230C8K003811/02/18  16:24 1 ND (0.0036) 

8260B LowHexachlorobutadiene CK80230C8K003811/02/18  16:24 1 ND (0.0036) 

8260B LowIsopropylbenzene CK80230C8K003811/02/18  16:24 1 ND (0.0036) 

8260B LowMethyl tert-Butyl Ether CK80230C8K003811/02/18  16:24 1 ND (0.0036) 

8260B LowMethylene Chloride CK80230C8K003811/02/18  16:24 1 ND (0.0072) 

8260B LowNaphthalene CK80230C8K003811/02/18  16:24 1 ND (0.0036) 

8260B Lown-Butylbenzene CK80230C8K003811/02/18  16:24 1 ND (0.0036) 

8260B Lown-Propylbenzene CK80230C8K003811/02/18  16:24 1 ND (0.0036) 

8260B Lowsec-Butylbenzene CK80230C8K003811/02/18  16:24 1 ND (0.0036) 

8260B LowStyrene CK80230C8K003811/02/18  16:24 1 ND (0.0036) 

8260B Lowtert-Butylbenzene CK80230C8K003811/02/18  16:24 1 ND (0.0036) 

8260B LowTertiary-amyl methyl ether CK80230C8K003811/02/18  16:24 1 ND (0.0036) 

8260B LowTetrachloroethene CK80230C8K003811/02/18  16:24 1 ND (0.0036) 

8260B LowTetrahydrofuran CK80230C8K003811/02/18  16:24 1 ND (0.0036) 

8260B LowToluene CK80230C8K003811/02/18  16:24 1 ND (0.0036) 
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Whites Mill Pond Dam ESS Laboratory Work Order:  1810852

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  S-4

Date Sampled:  10/29/18 11:15

ESS Laboratory Sample ID:  1810852-02

Sample Matrix:  Sediment

Analyst:  MEKInitial Volume:  9.7
Final Volume:  10

Percent Solids:   72

Extraction Method:  5035

Units: mg/kg dry

5035/8260B Volatile Organic Compounds / Low Level

Analyte Results (MRL) MDL Method Limit DF Analyzed Sequence Batch
8260B Lowtrans-1,2-Dichloroethene CK80230C8K003811/02/18  16:24 1 ND (0.0036) 

8260B Lowtrans-1,3-Dichloropropene CK80230C8K003811/02/18  16:24 1 ND (0.0036) 

8260B LowTrichloroethene CK80230C8K003811/02/18  16:24 1 ND (0.0036) 

8260B LowTrichlorofluoromethane CK80230C8K003811/02/18  16:24 1 ND (0.0036) 

8260B LowVinyl Chloride CK80230C8K003811/02/18  16:24 1 ND (0.0072) 

8260B LowXylene O CK80230C8K003811/02/18  16:24 1 ND (0.0036) 

8260B LowXylene P,M CK80230C8K003811/02/18  16:24 1 ND (0.0072) 

8260B LowXylenes (Total) [CALC]11/02/18  16:24 1 ND (0.0072) 

%Recovery Qualifier Limits

70-130121 %Surrogate: 1,2-Dichloroethane-d4

70-13092 %Surrogate: 4-Bromofluorobenzene

70-130112 %Surrogate: Dibromofluoromethane

70-130100 %Surrogate: Toluene-d8
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Whites Mill Pond Dam ESS Laboratory Work Order:  1810852

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  S-4

Date Sampled:  10/29/18 11:15

ESS Laboratory Sample ID:  1810852-02

Sample Matrix:  Sediment

Prepared:  11/1/18  11:30
Analyst:  DMCInitial Volume:  20.3

Final Volume:  5

Percent Solids:   72

Extraction Method:  3546

Units: mg/kg dry

8081B Organochlorine Pesticides

Analyte Results (MRL) MDL Method Limit DF Analyzed Sequence Batch
8081B4,4´-DDD CJ83108C8K002911/02/18  19:42 1 ND (0.0034) 

8081B4,4´-DDE CJ83108C8K002911/02/18  19:42 1 ND (0.0034) 

8081B4,4´-DDT CJ83108C8K002911/02/18  19:42 1 ND (0.0034) 

8081BAldrin CJ83108C8K002911/02/18  19:42 1 ND (0.0034) 

8081Balpha-BHC CJ83108C8K002911/02/18  19:42 1 ND (0.0034) 

8081Balpha-Chlordane CJ83108C8K002911/02/18  19:42 1 ND (0.0034) 

8081Bbeta-BHC CJ83108C8K002911/02/18  19:42 1 ND (0.0034) 

8081BChlordane (Total) CJ83108C8K002911/02/18  19:42 1 ND (0.0275) 

8081Bdelta-BHC CJ83108C8K002911/02/18  19:42 1 ND (0.0034) 

8081BDieldrin CJ83108C8K002911/02/18  19:42 1 ND (0.0034) 

8081BEndosulfan I CJ83108C8K002911/02/18  19:42 1 ND (0.0034) 

8081BEndosulfan II CJ83108C8K002911/02/18  19:42 1 ND (0.0034) 

8081BEndosulfan Sulfate CJ83108C8K002911/02/18  19:42 1 ND (0.0034) 

8081BEndrin CJ83108C8K002911/02/18  19:42 1 ND (0.0034) 

8081BEndrin Ketone CJ83108C8K002911/02/18  19:42 1 ND (0.0034) 

8081Bgamma-BHC (Lindane) CJ83108C8K002911/02/18  19:42 1 ND (0.0021) 

8081Bgamma-Chlordane CJ83108C8K002911/02/18  19:42 1 ND (0.0034) 

8081BHeptachlor CJ83108C8K002911/02/18  19:42 1 ND (0.0034) 

8081BHeptachlor Epoxide CJ83108C8K002911/02/18  19:42 1 ND (0.0034) 

8081BHexachlorobenzene CJ83108C8K002911/02/18  19:42 1 ND (0.0034) 

8081BMethoxychlor CJ83108C8K002911/02/18  19:42 1 ND (0.0034) 

%Recovery Qualifier Limits

30-15072 %Surrogate: Decachlorobiphenyl

30-15075 %Surrogate: Decachlorobiphenyl [2C]

30-15071 %Surrogate: Tetrachloro-m-xylene

30-15078 %Surrogate: Tetrachloro-m-xylene [2C]
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Whites Mill Pond Dam ESS Laboratory Work Order:  1810852

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  S-4

Date Sampled:  10/29/18 11:15

ESS Laboratory Sample ID:  1810852-02

Sample Matrix:  Sediment

Prepared:  11/6/18  17:00
Analyst:  TJInitial Volume:  29.5

Final Volume:  2

Percent Solids:   72

Extraction Method:  3540C

Units: mg/kg dry

8082 Polychlorinated Biphenyls (PCB) / Congeners

Analyte Results (MRL) MDL Method Limit DF Analyzed Sequence Batch
8082BZ#8 CK80609C8K012811/08/18   4:02 1 ND (0.00038) 

8082BZ#18 CK80609C8K012811/08/18   4:02 1 ND (0.00038) 

8082BZ#28 CK80609C8K012811/08/18   4:02 1 ND (0.00038) 

8082BZ#44 CK80609C8K012811/08/18   4:02 1 ND (0.00038) 

8082BZ#52 CK80609C8K012811/08/18   4:02 1 ND (0.00038) 

8082BZ#66 CK80609C8K012811/08/18   4:02 1 ND (0.00038) 

8082BZ#101 CK80609C8K012811/08/18   4:02 1 ND (0.00038) 

8082BZ#105 CK80609C8K012811/08/18   4:02 1 ND (0.00038) 

8082BZ#118 CK80609C8K012811/08/18   4:02 1 ND (0.00038) 

8082BZ#128 CK80609C8K012811/08/18   4:02 1 ND (0.00038) 

8082BZ#138 CK80609C8K012811/08/18   4:02 1 ND (0.00038) 

8082BZ#153 CK80609C8K012811/08/18   4:02 1 ND (0.00038) 

8082BZ#170 CK80609C8K012811/08/18   4:02 1 ND (0.00038) 

8082BZ#180 CK80609C8K012811/08/18   4:02 1 ND (0.00038) 

8082BZ#187 CK80609C8K012811/08/18   4:02 1 ND (0.00038) 

8082BZ#195 CK80609C8K012811/08/18   4:02 1 ND (0.00038) 

8082BZ#206 CK80609C8K012811/08/18   4:02 1 ND (0.00038) 

8082BZ#209 CK80609C8K012811/08/18   4:02 1 ND (0.00038) 

%Recovery Qualifier Limits

30-15074 %Surrogate: Tetrachloro-m-xylene

30-15075 %Surrogate: Tetrachloro-m-xylene [2C]
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Whites Mill Pond Dam ESS Laboratory Work Order:  1810852

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  S-4

Date Sampled:  10/29/18 11:15

ESS Laboratory Sample ID:  1810852-02

Sample Matrix:  Sediment

Prepared:  11/1/18  13:05
Analyst:  SMRInitial Volume:  19.1

Final Volume:  1

Percent Solids:   72

Extraction Method:  3546

Units: mg/kg dry

8100M Total Petroleum Hydrocarbons

Analyte Results (MRL) MDL Method Limit DF Analyzed Sequence Batch
8100MTotal Petroleum Hydrocarbons CK80115C8K006711/06/18   0:59 1 25.3 (21.9) 

%Recovery Qualifier Limits

40-14077 %Surrogate: O-Terphenyl
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Whites Mill Pond Dam ESS Laboratory Work Order:  1810852

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  S-4

Date Sampled:  10/29/18 11:15

ESS Laboratory Sample ID:  1810852-02

Sample Matrix:  Sediment

Percent Solids:   72

Classical Chemistry

Analyte Results (MRL) MDL UnitsMethod Limit DF Analyst Analyzed Batch
2540G %Percent Moisture CCP CJ8302510/30/18  19:13 1 28 (1) 

LK mg/kgTotal Organic Carbon (Average) CCP [CALC]11/01/18  17:07 1 490 (451) 
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Whites Mill Pond Dam ESS Laboratory Work Order:  1810852

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  S-4

Date Sampled:  10/29/18 11:15

ESS Laboratory Sample ID:  1810852-02

Sample Matrix:  Sediment

Prepared:  11/1/18  14:15
Initial Volume:  25.4
Final Volume:  1

Percent Solids:   72

Extraction Method:  3546

Units: mg/kg dry

MADEP-EPH Extractable Petroleum Hydrocarbons

Analyte Results (MRL) MDL Method Limit DF Analyst Analyzed Sequence Batch
MADEP-EPHC9-C18 Aliphatics1 SMR CK80109C8K006911/05/18  21:37 1 ND (20.6) 

MADEP-EPHC19-C36 Aliphatics1 SMR CK80109C8K006911/05/18  21:37 1 21.7 (20.6) 

EPH8270C11-C22 Unadjusted Aromatics1 VSC CK80109C8K000111/01/18  22:23 1 ND (20.6) 

EPH8270C11-C22 Aromatics1,2 IBM [CALC]11/07/18   8:09 ND (21.0) 

EPH8270SIM2-Methylnaphthalene IBM CK80109C8K012311/07/18   8:09 1 ND (0.028) 

EPH8270SIMAcenaphthene IBM CK80109C8K012311/07/18   8:09 1 ND (0.028) 

EPH8270SIMNaphthalene IBM CK80109C8K012311/07/18   8:09 1 ND (0.028) 

EPH8270SIMPhenanthrene IBM CK80109C8K012311/07/18   8:09 1 ND (0.028) 

EPH8270SIMAcenaphthylene IBM CK80109C8K012311/07/18   8:09 1 ND (0.028) 

EPH8270SIMAnthracene IBM CK80109C8K012311/07/18   8:09 1 ND (0.011) 

EPH8270SIMBenzo(a)anthracene IBM CK80109C8K012311/07/18   8:09 1 ND (0.011) 

EPH8270SIMBenzo(a)pyrene IBM CK80109C8K012311/07/18   8:09 1 ND (0.011) 

EPH8270SIMBenzo(b)fluoranthene IBM CK80109C8K012311/07/18   8:09 1 ND (0.028) 

EPH8270SIMBenzo(g,h,i)perylene IBM CK80109C8K012311/07/18   8:09 1 ND (0.028) 

EPH8270SIMBenzo(k)fluoranthene IBM CK80109C8K012311/07/18   8:09 1 ND (0.028) 

EPH8270SIMChrysene IBM CK80109C8K012311/07/18   8:09 1 ND (0.028) 

EPH8270SIMDibenzo(a,h)Anthracene IBM CK80109C8K012311/07/18   8:09 1 ND (0.011) 

EPH8270SIMFluoranthene IBM CK80109C8K012311/07/18   8:09 1 ND (0.028) 

EPH8270SIMFluorene IBM CK80109C8K012311/07/18   8:09 1 ND (0.011) 

EPH8270SIMIndeno(1,2,3-cd)Pyrene IBM CK80109C8K012311/07/18   8:09 1 ND (0.028) 

EPH8270SIMPyrene IBM CK80109C8K012311/07/18   8:09 1 ND (0.028) 

%Recovery Qualifier Limits

40-14062 %Surrogate: 1-Chlorooctadecane

40-140107 %Surrogate: 2-Bromonaphthalene

40-14099 %Surrogate: 2-Fluorobiphenyl

40-14093 %Surrogate: O-Terphenyl
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Whites Mill Pond Dam ESS Laboratory Work Order:  1810852

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  S-4

Date Sampled:  10/29/18 11:15

ESS Laboratory Sample ID:  1810852-02

Sample Matrix:  Sediment

Units: %

Subcontracted Analysis

Analyte Results (MRL) MDL Method Limit DF Analyst Analyzed SequenceF/V BatchI/V
Grain Size  See Attached (N/A) 
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Whites Mill Pond Dam ESS Laboratory Work Order:  1810852

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  S-5

Date Sampled:  10/29/18 10:45

ESS Laboratory Sample ID:  1810852-03

Sample Matrix:  Sediment

Analyst:  MEKInitial Volume:  4.7
Final Volume:  10

Percent Solids:   19

Extraction Method:  5035

Units: mg/kg dry

5035/8260B Volatile Organic Compounds / Low Level

Analyte Results (MRL) MDL Method Limit DF Analyzed Sequence Batch
8260B Low1,1,1,2-Tetrachloroethane CK80230C8K003811/02/18  16:49 1 ND (0.0279) 

8260B Low1,1,1-Trichloroethane CK80230C8K003811/02/18  16:49 1 ND (0.0279) 

8260B Low1,1,2,2-Tetrachloroethane CK80230C8K003811/02/18  16:49 1 ND (0.0112) 

8260B Low1,1,2-Trichloroethane CK80230C8K003811/02/18  16:49 1 ND (0.0279) 

8260B Low1,1-Dichloroethane CK80230C8K003811/02/18  16:49 1 ND (0.0279) 

8260B Low1,1-Dichloroethene CK80230C8K003811/02/18  16:49 1 ND (0.0279) 

8260B Low1,1-Dichloropropene CK80230C8K003811/02/18  16:49 1 ND (0.0279) 

8260B Low1,2,3-Trichlorobenzene CK80230C8K003811/02/18  16:49 1 ND (0.0279) 

8260B Low1,2,3-Trichloropropane CK80230C8K003811/02/18  16:49 1 ND (0.0279) 

8260B Low1,2,4-Trichlorobenzene CK80230C8K003811/02/18  16:49 1 ND (0.0279) 

8260B Low1,2,4-Trimethylbenzene CK80230C8K003811/02/18  16:49 1 ND (0.0279) 

8260B Low1,2-Dibromo-3-Chloropropane CK80230C8K003811/02/18  16:49 1 ND (0.0279) 

8260B Low1,2-Dibromoethane CK80230C8K003811/02/18  16:49 1 ND (0.0279) 

8260B Low1,2-Dichlorobenzene CK80230C8K003811/02/18  16:49 1 ND (0.0279) 

8260B Low1,2-Dichloroethane CK80230C8K003811/02/18  16:49 1 ND (0.0279) 

8260B Low1,2-Dichloropropane CK80230C8K003811/02/18  16:49 1 ND (0.0279) 

8260B Low1,3,5-Trimethylbenzene CK80230C8K003811/02/18  16:49 1 ND (0.0279) 

8260B Low1,3-Dichlorobenzene CK80230C8K003811/02/18  16:49 1 ND (0.0279) 

8260B Low1,3-Dichloropropane CK80230C8K003811/02/18  16:49 1 ND (0.0279) 

8260B Low1,4-Dichlorobenzene CK80230C8K003811/02/18  16:49 1 ND (0.0279) 

8260B Low1,4-Dioxane CK80230C8K003811/02/18  16:49 1 ND (0.559) 

8260B Low2,2-Dichloropropane CK80230C8K003811/02/18  16:49 1 ND (0.0279) 

8260B Low2-Butanone CK80230C8K003811/02/18  16:49 1 ND (0.0559) 

8260B Low2-Chlorotoluene CK80230C8K003811/02/18  16:49 1 ND (0.0279) 

8260B Low2-Hexanone CK80230C8K003811/02/18  16:49 1 ND (0.0559) 

8260B Low4-Chlorotoluene CK80230C8K003811/02/18  16:49 1 ND (0.0279) 

8260B Low4-Isopropyltoluene CK80230C8K003811/02/18  16:49 1 ND (0.0279) 

8260B Low4-Methyl-2-Pentanone CK80230C8K003811/02/18  16:49 1 ND (0.0559) 

8260B LowAcetone CK80230C8K003811/02/18  16:49 1 0.419 (0.0559) 

8260B LowBenzene CK80230C8K003811/02/18  16:49 1 ND (0.0279) 

8260B LowBromobenzene CK80230C8K003811/02/18  16:49 1 ND (0.0279) 

8260B LowBromochloromethane CK80230C8K003811/02/18  16:49 1 ND (0.0279) 
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Whites Mill Pond Dam ESS Laboratory Work Order:  1810852

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  S-5

Date Sampled:  10/29/18 10:45

ESS Laboratory Sample ID:  1810852-03

Sample Matrix:  Sediment

Analyst:  MEKInitial Volume:  4.7
Final Volume:  10

Percent Solids:   19

Extraction Method:  5035

Units: mg/kg dry

5035/8260B Volatile Organic Compounds / Low Level

Analyte Results (MRL) MDL Method Limit DF Analyzed Sequence Batch
8260B LowBromodichloromethane CK80230C8K003811/02/18  16:49 1 ND (0.0279) 

8260B LowBromoform CK80230C8K003811/02/18  16:49 1 ND (0.0279) 

8260B LowBromomethane CK80230C8K003811/02/18  16:49 1 ND (0.0559) 

8260B LowCarbon Disulfide CK80230C8K003811/02/18  16:49 1 ND (0.0279) 

8260B LowCarbon Tetrachloride CK80230C8K003811/02/18  16:49 1 ND (0.0279) 

8260B LowChlorobenzene CK80230C8K003811/02/18  16:49 1 ND (0.0279) 

8260B LowChloroethane CK80230C8K003811/02/18  16:49 1 ND (0.0559) 

8260B LowChloroform CK80230C8K003811/02/18  16:49 1 ND (0.0279) 

8260B LowChloromethane CK80230C8K003811/02/18  16:49 1 ND (0.0559) 

8260B Lowcis-1,2-Dichloroethene CK80230C8K003811/02/18  16:49 1 ND (0.0279) 

8260B Lowcis-1,3-Dichloropropene CK80230C8K003811/02/18  16:49 1 ND (0.0279) 

8260B LowDibromochloromethane CK80230C8K003811/02/18  16:49 1 ND (0.0112) 

8260B LowDibromomethane CK80230C8K003811/02/18  16:49 1 ND (0.0279) 

8260B LowDichlorodifluoromethane CK80230C8K003811/02/18  16:49 1 ND (0.0559) 

8260B LowDiethyl Ether CK80230C8K003811/02/18  16:49 1 ND (0.0279) 

8260B LowDi-isopropyl ether CK80230C8K003811/02/18  16:49 1 ND (0.0279) 

8260B LowEthyl tertiary-butyl ether CK80230C8K003811/02/18  16:49 1 ND (0.0279) 

8260B LowEthylbenzene CK80230C8K003811/02/18  16:49 1 ND (0.0279) 

8260B LowHexachlorobutadiene CK80230C8K003811/02/18  16:49 1 ND (0.0279) 

8260B LowIsopropylbenzene CK80230C8K003811/02/18  16:49 1 ND (0.0279) 

8260B LowMethyl tert-Butyl Ether CK80230C8K003811/02/18  16:49 1 ND (0.0279) 

8260B LowMethylene Chloride CK80230C8K003811/02/18  16:49 1 ND (0.0559) 

8260B LowNaphthalene CK80230C8K003811/02/18  16:49 1 ND (0.0279) 

8260B Lown-Butylbenzene CK80230C8K003811/02/18  16:49 1 ND (0.0279) 

8260B Lown-Propylbenzene CK80230C8K003811/02/18  16:49 1 ND (0.0279) 

8260B Lowsec-Butylbenzene CK80230C8K003811/02/18  16:49 1 ND (0.0279) 

8260B LowStyrene CK80230C8K003811/02/18  16:49 1 ND (0.0279) 

8260B Lowtert-Butylbenzene CK80230C8K003811/02/18  16:49 1 ND (0.0279) 

8260B LowTertiary-amyl methyl ether CK80230C8K003811/02/18  16:49 1 ND (0.0279) 

8260B LowTetrachloroethene CK80230C8K003811/02/18  16:49 1 ND (0.0279) 

8260B LowTetrahydrofuran CK80230C8K003811/02/18  16:49 1 ND (0.0279) 

8260B LowToluene CK80230C8K003811/02/18  16:49 1 ND (0.0279) 
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Whites Mill Pond Dam ESS Laboratory Work Order:  1810852

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  S-5

Date Sampled:  10/29/18 10:45

ESS Laboratory Sample ID:  1810852-03

Sample Matrix:  Sediment

Analyst:  MEKInitial Volume:  4.7
Final Volume:  10

Percent Solids:   19

Extraction Method:  5035

Units: mg/kg dry

5035/8260B Volatile Organic Compounds / Low Level

Analyte Results (MRL) MDL Method Limit DF Analyzed Sequence Batch
8260B Lowtrans-1,2-Dichloroethene CK80230C8K003811/02/18  16:49 1 ND (0.0279) 

8260B Lowtrans-1,3-Dichloropropene CK80230C8K003811/02/18  16:49 1 ND (0.0279) 

8260B LowTrichloroethene CK80230C8K003811/02/18  16:49 1 ND (0.0279) 

8260B LowTrichlorofluoromethane CK80230C8K003811/02/18  16:49 1 ND (0.0279) 

8260B LowVinyl Chloride CK80230C8K003811/02/18  16:49 1 ND (0.0559) 

8260B LowXylene O CK80230C8K003811/02/18  16:49 1 ND (0.0279) 

8260B LowXylene P,M CK80230C8K003811/02/18  16:49 1 ND (0.0559) 

8260B LowXylenes (Total) [CALC]11/02/18  16:49 1 ND (0.0559) 

%Recovery Qualifier Limits

70-130121 %Surrogate: 1,2-Dichloroethane-d4

70-13090 %Surrogate: 4-Bromofluorobenzene

70-130111 %Surrogate: Dibromofluoromethane

70-130102 %Surrogate: Toluene-d8
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Whites Mill Pond Dam ESS Laboratory Work Order:  1810852

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  S-5

Date Sampled:  10/29/18 10:45

ESS Laboratory Sample ID:  1810852-03

Sample Matrix:  Sediment

Prepared:  11/1/18  11:30
Analyst:  DMCInitial Volume:  40

Final Volume:  5

Percent Solids:   19

Extraction Method:  3546

Units: mg/kg dry

8081B Organochlorine Pesticides

Analyte Results (MRL) MDL Method Limit DF Analyzed Sequence Batch
8081B4,4´-DDD CJ83108C8K002911/02/18  20:13 1 ND (0.0066) 

8081B4,4´-DDE CJ83108C8K002911/02/18  20:13 1 ND (0.0066) 

8081B4,4´-DDT CJ83108C8K002911/02/18  20:13 1 ND (0.0066) 

8081BAldrin CJ83108C8K002911/02/18  20:13 1 ND (0.0066) 

8081Balpha-BHC CJ83108C8K002911/02/18  20:13 1 ND (0.0066) 

8081Balpha-Chlordane CJ83108C8K002911/02/18  20:13 1 ND (0.0066) 

8081Bbeta-BHC CJ83108C8K002911/02/18  20:13 1 ND (0.0066) 

8081BChlordane (Total) CJ83108C8K002911/02/18  20:13 1 ND (0.0525) 

8081Bdelta-BHC CJ83108C8K002911/02/18  20:13 1 ND (0.0066) 

8081BDieldrin CJ83108C8K002911/02/18  20:13 1 ND (0.0066) 

8081BEndosulfan I CJ83108C8K002911/02/18  20:13 1 ND (0.0066) 

8081BEndosulfan II CJ83108C8K002911/02/18  20:13 1 ND (0.0066) 

8081BEndosulfan Sulfate CJ83108C8K002911/02/18  20:13 1 ND (0.0066) 

8081BEndrin CJ83108C8K002911/02/18  20:13 1 ND (0.0066) 

8081BEndrin Ketone CJ83108C8K002911/02/18  20:13 1 ND (0.0066) 

8081Bgamma-BHC (Lindane) CJ83108C8K002911/02/18  20:13 1 ND (0.0039) 

8081Bgamma-Chlordane CJ83108C8K002911/02/18  20:13 1 ND (0.0066) 

8081BHeptachlor CJ83108C8K002911/02/18  20:13 1 ND (0.0066) 

8081BHeptachlor Epoxide CJ83108C8K002911/02/18  20:13 1 ND (0.0066) 

8081BHexachlorobenzene CJ83108C8K002911/02/18  20:13 1 ND (0.0066) 

8081BMethoxychlor CJ83108C8K002911/02/18  20:13 1 ND (0.0066) 

%Recovery Qualifier Limits

30-15071 %Surrogate: Decachlorobiphenyl

30-15078 %Surrogate: Decachlorobiphenyl [2C]

30-15066 %Surrogate: Tetrachloro-m-xylene

30-15075 %Surrogate: Tetrachloro-m-xylene [2C]
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Whites Mill Pond Dam ESS Laboratory Work Order:  1810852

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  S-5

Date Sampled:  10/29/18 10:45

ESS Laboratory Sample ID:  1810852-03

Sample Matrix:  Sediment

Prepared:  11/1/18  13:05
Analyst:  SMRInitial Volume:  50.4

Final Volume:  1

Percent Solids:   19

Extraction Method:  3546

Units: mg/kg dry

8100M Total Petroleum Hydrocarbons

Analyte Results (MRL) MDL Method Limit DF Analyzed Sequence Batch
8100MTotal Petroleum Hydrocarbons CK80115C8K001411/02/18   8:13 1 140 (31.3) 

%Recovery Qualifier Limits

40-14079 %Surrogate: O-Terphenyl
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Whites Mill Pond Dam ESS Laboratory Work Order:  1810852

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  S-5

Date Sampled:  10/29/18 10:45

ESS Laboratory Sample ID:  1810852-03

Sample Matrix:  Sediment

Percent Solids:   19

Classical Chemistry

Analyte Results (MRL) MDL UnitsMethod Limit DF Analyst Analyzed Batch
2540G %Percent Moisture CCP CJ8302510/30/18  19:13 1 81 (1) 

LK mg/kgTotal Organic Carbon (Average) CCP [CALC]11/01/18  15:21 1 118000 (458) 
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Whites Mill Pond Dam ESS Laboratory Work Order:  1810852

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  S-5

Date Sampled:  10/29/18 10:45

ESS Laboratory Sample ID:  1810852-03

Sample Matrix:  Sediment

Prepared:  11/1/18  14:15
Initial Volume:  50.5
Final Volume:  1

Percent Solids:   19

Extraction Method:  3546

Units: mg/kg dry

MADEP-EPH Extractable Petroleum Hydrocarbons

Analyte Results (MRL) MDL Method Limit DF Analyst Analyzed Sequence Batch
MADEP-EPHC9-C18 Aliphatics1 SMR CK80109C8K006911/05/18  22:25 1 ND (39.0) 

MADEP-EPHC19-C36 Aliphatics1 SMR CK80109C8K006911/05/18  22:25 1 97.5 (39.0) 

EPH8270C11-C22 Unadjusted Aromatics1 VSC CK80109C8K000111/01/18  22:59 1 ND (39.0) 

EPH8270C11-C22 Aromatics1,2 IBM [CALC]11/07/18   8:57 ND (39.7) 

EPH8270SIM2-Methylnaphthalene IBM CK80109C8K012311/07/18   8:57 1 ND (0.052) 

EPH8270SIMAcenaphthene IBM CK80109C8K012311/07/18   8:57 1 ND (0.052) 

EPH8270SIMNaphthalene IBM CK80109C8K012311/07/18   8:57 1 ND (0.052) 

EPH8270SIMPhenanthrene IBM CK80109C8K012311/07/18   8:57 1 ND (0.052) 

EPH8270SIMAcenaphthylene IBM CK80109C8K012311/07/18   8:57 1 ND (0.052) 

EPH8270SIMAnthracene IBM CK80109C8K012311/07/18   8:57 1 ND (0.021) 

EPH8270SIMBenzo(a)anthracene IBM CK80109C8K012311/07/18   8:57 1 ND (0.021) 

EPH8270SIMBenzo(a)pyrene IBM CK80109C8K012311/07/18   8:57 1 0.053 (0.021) 

EPH8270SIMBenzo(b)fluoranthene IBM CK80109C8K012311/07/18   8:57 1 ND (0.052) 

EPH8270SIMBenzo(g,h,i)perylene IBM CK80109C8K012311/07/18   8:57 1 ND (0.052) 

EPH8270SIMBenzo(k)fluoranthene IBM CK80109C8K012311/07/18   8:57 1 ND (0.052) 

EPH8270SIMChrysene IBM CK80109C8K012311/07/18   8:57 1 ND (0.052) 

EPH8270SIMDibenzo(a,h)Anthracene IBM CK80109C8K012311/07/18   8:57 1 ND (0.021) 

EPH8270SIMFluoranthene IBM CK80109C8K012311/07/18   8:57 1 ND (0.052) 

EPH8270SIMFluorene IBM CK80109C8K012311/07/18   8:57 1 ND (0.021) 

EPH8270SIMIndeno(1,2,3-cd)Pyrene IBM CK80109C8K012311/07/18   8:57 1 ND (0.052) 

EPH8270SIMPyrene IBM CK80109C8K012311/07/18   8:57 1 ND (0.052) 

%Recovery Qualifier Limits

40-14060 %Surrogate: 1-Chlorooctadecane

40-14098 %Surrogate: 2-Bromonaphthalene

40-14093 %Surrogate: 2-Fluorobiphenyl

40-14085 %Surrogate: O-Terphenyl
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Whites Mill Pond Dam ESS Laboratory Work Order:  1810852

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  S-5

Date Sampled:  10/29/18 10:45

ESS Laboratory Sample ID:  1810852-03

Sample Matrix:  Sediment

Units: %

Subcontracted Analysis

Analyte Results (MRL) MDL Method Limit DF Analyst Analyzed SequenceF/V BatchI/V
Grain Size  See Attached (N/A) 
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Whites Mill Pond Dam ESS Laboratory Work Order:  1810852

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  S-6

Date Sampled:  10/29/18 12:30

ESS Laboratory Sample ID:  1810852-04

Sample Matrix:  Sediment

Analyst:  MEKInitial Volume:  9.6
Final Volume:  10

Percent Solids:   32

Extraction Method:  5035

Units: mg/kg dry

5035/8260B Volatile Organic Compounds / Low Level

Analyte Results (MRL) MDL Method Limit DF Analyzed Sequence Batch
8260B Low1,1,1,2-Tetrachloroethane CK80230C8K003811/02/18  17:15 1 ND (0.0081) 

8260B Low1,1,1-Trichloroethane CK80230C8K003811/02/18  17:15 1 ND (0.0081) 

8260B Low1,1,2,2-Tetrachloroethane CK80230C8K003811/02/18  17:15 1 ND (0.0032) 

8260B Low1,1,2-Trichloroethane CK80230C8K003811/02/18  17:15 1 ND (0.0081) 

8260B Low1,1-Dichloroethane CK80230C8K003811/02/18  17:15 1 ND (0.0081) 

8260B Low1,1-Dichloroethene CK80230C8K003811/02/18  17:15 1 ND (0.0081) 

8260B Low1,1-Dichloropropene CK80230C8K003811/02/18  17:15 1 ND (0.0081) 

8260B Low1,2,3-Trichlorobenzene CK80230C8K003811/02/18  17:15 1 ND (0.0081) 

8260B Low1,2,3-Trichloropropane CK80230C8K003811/02/18  17:15 1 ND (0.0081) 

8260B Low1,2,4-Trichlorobenzene CK80230C8K003811/02/18  17:15 1 ND (0.0081) 

8260B Low1,2,4-Trimethylbenzene CK80230C8K003811/02/18  17:15 1 ND (0.0081) 

8260B Low1,2-Dibromo-3-Chloropropane CK80230C8K003811/02/18  17:15 1 ND (0.0081) 

8260B Low1,2-Dibromoethane CK80230C8K003811/02/18  17:15 1 ND (0.0081) 

8260B Low1,2-Dichlorobenzene CK80230C8K003811/02/18  17:15 1 ND (0.0081) 

8260B Low1,2-Dichloroethane CK80230C8K003811/02/18  17:15 1 ND (0.0081) 

8260B Low1,2-Dichloropropane CK80230C8K003811/02/18  17:15 1 ND (0.0081) 

8260B Low1,3,5-Trimethylbenzene CK80230C8K003811/02/18  17:15 1 ND (0.0081) 

8260B Low1,3-Dichlorobenzene CK80230C8K003811/02/18  17:15 1 ND (0.0081) 

8260B Low1,3-Dichloropropane CK80230C8K003811/02/18  17:15 1 ND (0.0081) 

8260B Low1,4-Dichlorobenzene CK80230C8K003811/02/18  17:15 1 ND (0.0081) 

8260B Low1,4-Dioxane CK80230C8K003811/02/18  17:15 1 ND (0.162) 

8260B Low2,2-Dichloropropane CK80230C8K003811/02/18  17:15 1 ND (0.0081) 

8260B Low2-Butanone CK80230C8K003811/02/18  17:15 1 ND (0.0162) 

8260B Low2-Chlorotoluene CK80230C8K003811/02/18  17:15 1 ND (0.0081) 

8260B Low2-Hexanone CK80230C8K003811/02/18  17:15 1 ND (0.0162) 

8260B Low4-Chlorotoluene CK80230C8K003811/02/18  17:15 1 ND (0.0081) 

8260B Low4-Isopropyltoluene CK80230C8K003811/02/18  17:15 1 ND (0.0081) 

8260B Low4-Methyl-2-Pentanone CK80230C8K003811/02/18  17:15 1 ND (0.0162) 

8260B LowAcetone CK80230C8K003811/02/18  17:15 1 0.0649 (0.0162) 

8260B LowBenzene CK80230C8K003811/02/18  17:15 1 ND (0.0081) 

8260B LowBromobenzene CK80230C8K003811/02/18  17:15 1 ND (0.0081) 

8260B LowBromochloromethane CK80230C8K003811/02/18  17:15 1 ND (0.0081) 
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Whites Mill Pond Dam ESS Laboratory Work Order:  1810852

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  S-6

Date Sampled:  10/29/18 12:30

ESS Laboratory Sample ID:  1810852-04

Sample Matrix:  Sediment

Analyst:  MEKInitial Volume:  9.6
Final Volume:  10

Percent Solids:   32

Extraction Method:  5035

Units: mg/kg dry

5035/8260B Volatile Organic Compounds / Low Level

Analyte Results (MRL) MDL Method Limit DF Analyzed Sequence Batch
8260B LowBromodichloromethane CK80230C8K003811/02/18  17:15 1 ND (0.0081) 

8260B LowBromoform CK80230C8K003811/02/18  17:15 1 ND (0.0081) 

8260B LowBromomethane CK80230C8K003811/02/18  17:15 1 ND (0.0162) 

8260B LowCarbon Disulfide CK80230C8K003811/02/18  17:15 1 ND (0.0081) 

8260B LowCarbon Tetrachloride CK80230C8K003811/02/18  17:15 1 ND (0.0081) 

8260B LowChlorobenzene CK80230C8K003811/02/18  17:15 1 ND (0.0081) 

8260B LowChloroethane CK80230C8K003811/02/18  17:15 1 ND (0.0162) 

8260B LowChloroform CK80230C8K003811/02/18  17:15 1 ND (0.0081) 

8260B LowChloromethane CK80230C8K003811/02/18  17:15 1 ND (0.0162) 

8260B Lowcis-1,2-Dichloroethene CK80230C8K003811/02/18  17:15 1 ND (0.0081) 

8260B Lowcis-1,3-Dichloropropene CK80230C8K003811/02/18  17:15 1 ND (0.0081) 

8260B LowDibromochloromethane CK80230C8K003811/02/18  17:15 1 ND (0.0032) 

8260B LowDibromomethane CK80230C8K003811/02/18  17:15 1 ND (0.0081) 

8260B LowDichlorodifluoromethane CK80230C8K003811/02/18  17:15 1 ND (0.0162) 

8260B LowDiethyl Ether CK80230C8K003811/02/18  17:15 1 ND (0.0081) 

8260B LowDi-isopropyl ether CK80230C8K003811/02/18  17:15 1 ND (0.0081) 

8260B LowEthyl tertiary-butyl ether CK80230C8K003811/02/18  17:15 1 ND (0.0081) 

8260B LowEthylbenzene CK80230C8K003811/02/18  17:15 1 ND (0.0081) 

8260B LowHexachlorobutadiene CK80230C8K003811/02/18  17:15 1 ND (0.0081) 

8260B LowIsopropylbenzene CK80230C8K003811/02/18  17:15 1 ND (0.0081) 

8260B LowMethyl tert-Butyl Ether CK80230C8K003811/02/18  17:15 1 ND (0.0081) 

8260B LowMethylene Chloride CK80230C8K003811/02/18  17:15 1 ND (0.0162) 

8260B LowNaphthalene CK80230C8K003811/02/18  17:15 1 ND (0.0081) 

8260B Lown-Butylbenzene CK80230C8K003811/02/18  17:15 1 ND (0.0081) 

8260B Lown-Propylbenzene CK80230C8K003811/02/18  17:15 1 ND (0.0081) 

8260B Lowsec-Butylbenzene CK80230C8K003811/02/18  17:15 1 ND (0.0081) 

8260B LowStyrene CK80230C8K003811/02/18  17:15 1 ND (0.0081) 

8260B Lowtert-Butylbenzene CK80230C8K003811/02/18  17:15 1 ND (0.0081) 

8260B LowTertiary-amyl methyl ether CK80230C8K003811/02/18  17:15 1 ND (0.0081) 

8260B LowTetrachloroethene CK80230C8K003811/02/18  17:15 1 ND (0.0081) 

8260B LowTetrahydrofuran CK80230C8K003811/02/18  17:15 1 ND (0.0081) 

8260B LowToluene CK80230C8K003811/02/18  17:15 1 ND (0.0081) 
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Whites Mill Pond Dam ESS Laboratory Work Order:  1810852

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  S-6

Date Sampled:  10/29/18 12:30

ESS Laboratory Sample ID:  1810852-04

Sample Matrix:  Sediment

Analyst:  MEKInitial Volume:  9.6
Final Volume:  10

Percent Solids:   32

Extraction Method:  5035

Units: mg/kg dry

5035/8260B Volatile Organic Compounds / Low Level

Analyte Results (MRL) MDL Method Limit DF Analyzed Sequence Batch
8260B Lowtrans-1,2-Dichloroethene CK80230C8K003811/02/18  17:15 1 ND (0.0081) 

8260B Lowtrans-1,3-Dichloropropene CK80230C8K003811/02/18  17:15 1 ND (0.0081) 

8260B LowTrichloroethene CK80230C8K003811/02/18  17:15 1 ND (0.0081) 

8260B LowTrichlorofluoromethane CK80230C8K003811/02/18  17:15 1 ND (0.0081) 

8260B LowVinyl Chloride CK80230C8K003811/02/18  17:15 1 ND (0.0162) 

8260B LowXylene O CK80230C8K003811/02/18  17:15 1 ND (0.0081) 

8260B LowXylene P,M CK80230C8K003811/02/18  17:15 1 ND (0.0162) 

8260B LowXylenes (Total) [CALC]11/02/18  17:15 1 ND (0.0162) 

%Recovery Qualifier Limits

70-130105 %Surrogate: 1,2-Dichloroethane-d4

70-13089 %Surrogate: 4-Bromofluorobenzene

70-130107 %Surrogate: Dibromofluoromethane

70-130103 %Surrogate: Toluene-d8
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Whites Mill Pond Dam ESS Laboratory Work Order:  1810852

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  S-6

Date Sampled:  10/29/18 12:30

ESS Laboratory Sample ID:  1810852-04

Sample Matrix:  Sediment

Prepared:  11/1/18  11:30
Analyst:  DMCInitial Volume:  40.9

Final Volume:  5

Percent Solids:   32

Extraction Method:  3546

Units: mg/kg dry

8081B Organochlorine Pesticides

Analyte Results (MRL) MDL Method Limit DF Analyzed Sequence Batch
8081B4,4´-DDD CJ83108C8K002911/02/18  20:45 1 ND (0.0038) 

8081B4,4´-DDE CJ83108C8K002911/02/18  20:45 1 ND (0.0038) 

8081B4,4´-DDT CJ83108C8K002911/02/18  20:45 1 ND (0.0038) 

8081BAldrin CJ83108C8K002911/02/18  20:45 1 ND (0.0038) 

8081Balpha-BHC CJ83108C8K002911/02/18  20:45 1 ND (0.0038) 

8081Balpha-Chlordane CJ83108C8K002911/02/18  20:45 1 ND (0.0038) 

8081Bbeta-BHC CJ83108C8K002911/02/18  20:45 1 ND (0.0038) 

8081BChlordane (Total) CJ83108C8K002911/02/18  20:45 1 ND (0.0304) 

8081Bdelta-BHC CJ83108C8K002911/02/18  20:45 1 ND (0.0038) 

8081BDieldrin CJ83108C8K002911/02/18  20:45 1 ND (0.0038) 

8081BEndosulfan I CJ83108C8K002911/02/18  20:45 1 ND (0.0038) 

8081BEndosulfan II CJ83108C8K002911/02/18  20:45 1 ND (0.0038) 

8081BEndosulfan Sulfate CJ83108C8K002911/02/18  20:45 1 ND (0.0038) 

8081BEndrin CJ83108C8K002911/02/18  20:45 1 ND (0.0038) 

8081BEndrin Ketone CJ83108C8K002911/02/18  20:45 1 ND (0.0038) 

8081Bgamma-BHC (Lindane) CJ83108C8K002911/02/18  20:45 1 ND (0.0023) 

8081Bgamma-Chlordane CJ83108C8K002911/02/18  20:45 1 ND (0.0038) 

8081BHeptachlor CJ83108C8K002911/02/18  20:45 1 ND (0.0038) 

8081BHeptachlor Epoxide CJ83108C8K002911/02/18  20:45 1 ND (0.0038) 

8081BHexachlorobenzene CJ83108C8K002911/02/18  20:45 1 ND (0.0038) 

8081BMethoxychlor CJ83108C8K002911/02/18  20:45 1 ND (0.0038) 

%Recovery Qualifier Limits

30-15070 %Surrogate: Decachlorobiphenyl

30-15080 %Surrogate: Decachlorobiphenyl [2C]

30-15067 %Surrogate: Tetrachloro-m-xylene

30-15071 %Surrogate: Tetrachloro-m-xylene [2C]
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Whites Mill Pond Dam ESS Laboratory Work Order:  1810852

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  S-6

Date Sampled:  10/29/18 12:30

ESS Laboratory Sample ID:  1810852-04

Sample Matrix:  Sediment

Prepared:  11/8/18  16:38
Analyst:  TJInitial Volume:  29.9

Final Volume:  2

Percent Solids:   32

Extraction Method:  3540C

Units: mg/kg dry

8082 Polychlorinated Biphenyls (PCB) / Congeners

Analyte Results (MRL) MDL Method Limit DF Analyzed Sequence Batch
8082BZ#8 CK80848C8K017511/09/18  16:40 1 ND (0.00084) 

8082BZ#18 CK80848C8K017511/09/18  16:40 1 ND (0.00084) 

8082BZ#28 CK80848C8K017511/09/18  16:40 1 ND (0.00084) 

8082BZ#44 CK80848C8K017511/09/18  16:40 1 ND (0.00084) 

8082BZ#52 CK80848C8K017511/09/18  16:40 1 ND (0.00084) 

8082BZ#66 CK80848C8K017511/09/18  16:40 1 ND (0.00084) 

8082BZ#101 CK80848C8K017511/09/18  16:40 1 ND (0.00084) 

8082BZ#105 CK80848C8K017511/09/18  16:40 1 ND (0.00084) 

8082BZ#118 [2C] CK80848C8K017511/09/18  16:40 1 ND (0.00084) 

8082BZ#128 CK80848C8K017511/09/18  16:40 1 ND (0.00084) 

8082BZ#138 CK80848C8K017511/09/18  16:40 1 ND (0.00084) 

8082BZ#153 [2C] CK80848C8K017511/09/18  16:40 1 ND (0.00084) 

8082BZ#170 [2C] CK80848C8K017511/09/18  16:40 1 ND (0.00084) 

8082BZ#180 [2C] CK80848C8K017511/09/18  16:40 1 ND (0.00084) 

8082BZ#187 CK80848C8K017511/09/18  16:40 1 ND (0.00084) 

8082BZ#195 CK80848C8K017511/09/18  16:40 1 ND (0.00084) 

8082BZ#206 CK80848C8K017511/09/18  16:40 1 ND (0.00084) 

8082BZ#209 CK80848C8K017511/09/18  16:40 1 ND (0.00084) 

%Recovery Qualifier Limits

30-15077 %Surrogate: Tetrachloro-m-xylene

30-15086 %Surrogate: Tetrachloro-m-xylene [2C]
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Whites Mill Pond Dam ESS Laboratory Work Order:  1810852

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  S-6

Date Sampled:  10/29/18 12:30

ESS Laboratory Sample ID:  1810852-04

Sample Matrix:  Sediment

Prepared:  11/1/18  13:05
Analyst:  SMRInitial Volume:  35.6

Final Volume:  1

Percent Solids:   32

Extraction Method:  3546

Units: mg/kg dry

8100M Total Petroleum Hydrocarbons

Analyte Results (MRL) MDL Method Limit DF Analyzed Sequence Batch
8100MTotal Petroleum Hydrocarbons CK80115C8K001411/02/18   8:45 1 79.2 (26.2) 

%Recovery Qualifier Limits

40-14083 %Surrogate: O-Terphenyl
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Whites Mill Pond Dam ESS Laboratory Work Order:  1810852

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  S-6

Date Sampled:  10/29/18 12:30

ESS Laboratory Sample ID:  1810852-04

Sample Matrix:  Sediment

Percent Solids:   32

Classical Chemistry

Analyte Results (MRL) MDL UnitsMethod Limit DF Analyst Analyzed Batch
2540G %Percent Moisture CCP CJ8302510/30/18  19:13 1 68 (1) 

LK mg/kgTotal Organic Carbon (Average) CCP [CALC]11/01/18  17:09 1 71300 (451) 
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Whites Mill Pond Dam ESS Laboratory Work Order:  1810852

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  S-6

Date Sampled:  10/29/18 12:30

ESS Laboratory Sample ID:  1810852-04

Sample Matrix:  Sediment

Prepared:  11/1/18  14:15
Initial Volume:  35.2
Final Volume:  1

Percent Solids:   32

Extraction Method:  3546

Units: mg/kg dry

MADEP-EPH Extractable Petroleum Hydrocarbons

Analyte Results (MRL) MDL Method Limit DF Analyst Analyzed Sequence Batch
MADEP-EPHC9-C18 Aliphatics1 SMR CK80109C8K006911/05/18  23:12 1 ND (33.2) 

MADEP-EPHC19-C36 Aliphatics1 SMR CK80109C8K006911/05/18  23:12 1 89.1 (33.2) 

EPH8270C11-C22 Unadjusted Aromatics1 VSC CK80109C8K000111/01/18  23:36 1 ND (33.2) 

EPH8270C11-C22 Aromatics1,2 IBM [CALC]11/07/18  12:01 ND (33.8) 

EPH8270SIM2-Methylnaphthalene IBM CK80109C8K012311/07/18  12:01 1 ND (0.044) 

EPH8270SIMAcenaphthene IBM CK80109C8K012311/07/18  12:01 1 ND (0.044) 

EPH8270SIMNaphthalene IBM CK80109C8K012311/07/18  12:01 1 ND (0.044) 

EPH8270SIMPhenanthrene IBM CK80109C8K012311/07/18  12:01 1 ND (0.044) 

EPH8270SIMAcenaphthylene IBM CK80109C8K012311/07/18  12:01 1 ND (0.044) 

EPH8270SIMAnthracene IBM CK80109C8K012311/07/18  12:01 1 ND (0.018) 

EPH8270SIMBenzo(a)anthracene IBM CK80109C8K012311/07/18  12:01 1 ND (0.018) 

EPH8270SIMBenzo(a)pyrene IBM CK80109C8K012311/07/18  12:01 1 ND (0.018) 

EPH8270SIMBenzo(b)fluoranthene IBM CK80109C8K012311/07/18  12:01 1 ND (0.044) 

EPH8270SIMBenzo(g,h,i)perylene IBM CK80109C8K012311/07/18  12:01 1 ND (0.044) 

EPH8270SIMBenzo(k)fluoranthene IBM CK80109C8K012311/07/18  12:01 1 ND (0.044) 

EPH8270SIMChrysene IBM CK80109C8K012311/07/18  12:01 1 ND (0.044) 

EPH8270SIMDibenzo(a,h)Anthracene IBM CK80109C8K012311/07/18  12:01 1 ND (0.018) 

EPH8270SIMFluoranthene IBM CK80109C8K012311/07/18  12:01 1 ND (0.044) 

EPH8270SIMFluorene IBM CK80109C8K012311/07/18  12:01 1 ND (0.018) 

EPH8270SIMIndeno(1,2,3-cd)Pyrene IBM CK80109C8K012311/07/18  12:01 1 ND (0.044) 

EPH8270SIMPyrene IBM CK80109C8K012311/07/18  12:01 1 ND (0.044) 

%Recovery Qualifier Limits

40-14069 %Surrogate: 1-Chlorooctadecane

40-140108 %Surrogate: 2-Bromonaphthalene

40-14096 %Surrogate: 2-Fluorobiphenyl

40-140106 %Surrogate: O-Terphenyl
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Whites Mill Pond Dam ESS Laboratory Work Order:  1810852

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  S-6

Date Sampled:  10/29/18 12:30

ESS Laboratory Sample ID:  1810852-04

Sample Matrix:  Sediment

Units: %

Subcontracted Analysis

Analyte Results (MRL) MDL Method Limit DF Analyst Analyzed SequenceF/V BatchI/V
Grain Size  See Attached (N/A) 
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Whites Mill Pond Dam ESS Laboratory Work Order:  1810852

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  S-7

Date Sampled:  10/29/18 09:00

ESS Laboratory Sample ID:  1810852-05

Sample Matrix:  Sediment

Analyst:  MEKInitial Volume:  9.9
Final Volume:  10

Percent Solids:   82

Extraction Method:  5035

Units: mg/kg dry

5035/8260B Volatile Organic Compounds / Low Level

Analyte Results (MRL) MDL Method Limit DF Analyzed Sequence Batch
8260B Low1,1,1,2-Tetrachloroethane CK80230C8K003811/02/18  17:41 1 ND (0.0031) 

8260B Low1,1,1-Trichloroethane CK80230C8K003811/02/18  17:41 1 ND (0.0031) 

8260B Low1,1,2,2-Tetrachloroethane CK80230C8K003811/02/18  17:41 1 ND (0.0012) 

8260B Low1,1,2-Trichloroethane CK80230C8K003811/02/18  17:41 1 ND (0.0031) 

8260B Low1,1-Dichloroethane CK80230C8K003811/02/18  17:41 1 ND (0.0031) 

8260B Low1,1-Dichloroethene CK80230C8K003811/02/18  17:41 1 ND (0.0031) 

8260B Low1,1-Dichloropropene CK80230C8K003811/02/18  17:41 1 ND (0.0031) 

8260B Low1,2,3-Trichlorobenzene CK80230C8K003811/02/18  17:41 1 ND (0.0031) 

8260B Low1,2,3-Trichloropropane CK80230C8K003811/02/18  17:41 1 ND (0.0031) 

8260B Low1,2,4-Trichlorobenzene CK80230C8K003811/02/18  17:41 1 ND (0.0031) 

8260B Low1,2,4-Trimethylbenzene CK80230C8K003811/02/18  17:41 1 ND (0.0031) 

8260B Low1,2-Dibromo-3-Chloropropane CK80230C8K003811/02/18  17:41 1 ND (0.0031) 

8260B Low1,2-Dibromoethane CK80230C8K003811/02/18  17:41 1 ND (0.0031) 

8260B Low1,2-Dichlorobenzene CK80230C8K003811/02/18  17:41 1 ND (0.0031) 

8260B Low1,2-Dichloroethane CK80230C8K003811/02/18  17:41 1 ND (0.0031) 

8260B Low1,2-Dichloropropane CK80230C8K003811/02/18  17:41 1 ND (0.0031) 

8260B Low1,3,5-Trimethylbenzene CK80230C8K003811/02/18  17:41 1 ND (0.0031) 

8260B Low1,3-Dichlorobenzene CK80230C8K003811/02/18  17:41 1 ND (0.0031) 

8260B Low1,3-Dichloropropane CK80230C8K003811/02/18  17:41 1 ND (0.0031) 

8260B Low1,4-Dichlorobenzene CK80230C8K003811/02/18  17:41 1 ND (0.0031) 

8260B Low1,4-Dioxane CK80230C8K003811/02/18  17:41 1 ND (0.0616) 

8260B Low2,2-Dichloropropane CK80230C8K003811/02/18  17:41 1 ND (0.0031) 

8260B Low2-Butanone CK80230C8K003811/02/18  17:41 1 ND (0.0062) 

8260B Low2-Chlorotoluene CK80230C8K003811/02/18  17:41 1 ND (0.0031) 

8260B Low2-Hexanone CK80230C8K003811/02/18  17:41 1 ND (0.0062) 

8260B Low4-Chlorotoluene CK80230C8K003811/02/18  17:41 1 ND (0.0031) 

8260B Low4-Isopropyltoluene CK80230C8K003811/02/18  17:41 1 ND (0.0031) 

8260B Low4-Methyl-2-Pentanone CK80230C8K003811/02/18  17:41 1 ND (0.0062) 

8260B LowAcetone CK80230C8K003811/02/18  17:41 1 0.0093 (0.0062) 

8260B LowBenzene CK80230C8K003811/02/18  17:41 1 ND (0.0031) 

8260B LowBromobenzene CK80230C8K003811/02/18  17:41 1 ND (0.0031) 

8260B LowBromochloromethane CK80230C8K003811/02/18  17:41 1 ND (0.0031) 
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Whites Mill Pond Dam ESS Laboratory Work Order:  1810852

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  S-7

Date Sampled:  10/29/18 09:00

ESS Laboratory Sample ID:  1810852-05

Sample Matrix:  Sediment

Analyst:  MEKInitial Volume:  9.9
Final Volume:  10

Percent Solids:   82

Extraction Method:  5035

Units: mg/kg dry

5035/8260B Volatile Organic Compounds / Low Level

Analyte Results (MRL) MDL Method Limit DF Analyzed Sequence Batch
8260B LowBromodichloromethane CK80230C8K003811/02/18  17:41 1 ND (0.0031) 

8260B LowBromoform CK80230C8K003811/02/18  17:41 1 ND (0.0031) 

8260B LowBromomethane CK80230C8K003811/02/18  17:41 1 ND (0.0062) 

8260B LowCarbon Disulfide CK80230C8K003811/02/18  17:41 1 ND (0.0031) 

8260B LowCarbon Tetrachloride CK80230C8K003811/02/18  17:41 1 ND (0.0031) 

8260B LowChlorobenzene CK80230C8K003811/02/18  17:41 1 ND (0.0031) 

8260B LowChloroethane CK80230C8K003811/02/18  17:41 1 ND (0.0062) 

8260B LowChloroform CK80230C8K003811/02/18  17:41 1 ND (0.0031) 

8260B LowChloromethane CK80230C8K003811/02/18  17:41 1 ND (0.0062) 

8260B Lowcis-1,2-Dichloroethene CK80230C8K003811/02/18  17:41 1 ND (0.0031) 

8260B Lowcis-1,3-Dichloropropene CK80230C8K003811/02/18  17:41 1 ND (0.0031) 

8260B LowDibromochloromethane CK80230C8K003811/02/18  17:41 1 ND (0.0012) 

8260B LowDibromomethane CK80230C8K003811/02/18  17:41 1 ND (0.0031) 

8260B LowDichlorodifluoromethane CK80230C8K003811/02/18  17:41 1 ND (0.0062) 

8260B LowDiethyl Ether CK80230C8K003811/02/18  17:41 1 ND (0.0031) 

8260B LowDi-isopropyl ether CK80230C8K003811/02/18  17:41 1 ND (0.0031) 

8260B LowEthyl tertiary-butyl ether CK80230C8K003811/02/18  17:41 1 ND (0.0031) 

8260B LowEthylbenzene CK80230C8K003811/02/18  17:41 1 ND (0.0031) 

8260B LowHexachlorobutadiene CK80230C8K003811/02/18  17:41 1 ND (0.0031) 

8260B LowIsopropylbenzene CK80230C8K003811/02/18  17:41 1 ND (0.0031) 

8260B LowMethyl tert-Butyl Ether CK80230C8K003811/02/18  17:41 1 ND (0.0031) 

8260B LowMethylene Chloride CK80230C8K003811/02/18  17:41 1 ND (0.0062) 

8260B LowNaphthalene CK80230C8K003811/02/18  17:41 1 ND (0.0031) 

8260B Lown-Butylbenzene CK80230C8K003811/02/18  17:41 1 ND (0.0031) 

8260B Lown-Propylbenzene CK80230C8K003811/02/18  17:41 1 ND (0.0031) 

8260B Lowsec-Butylbenzene CK80230C8K003811/02/18  17:41 1 ND (0.0031) 

8260B LowStyrene CK80230C8K003811/02/18  17:41 1 ND (0.0031) 

8260B Lowtert-Butylbenzene CK80230C8K003811/02/18  17:41 1 ND (0.0031) 

8260B LowTertiary-amyl methyl ether CK80230C8K003811/02/18  17:41 1 ND (0.0031) 

8260B LowTetrachloroethene CK80230C8K003811/02/18  17:41 1 ND (0.0031) 

8260B LowTetrahydrofuran CK80230C8K003811/02/18  17:41 1 ND (0.0031) 

8260B LowToluene CK80230C8K003811/02/18  17:41 1 ND (0.0031) 
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Whites Mill Pond Dam ESS Laboratory Work Order:  1810852

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  S-7

Date Sampled:  10/29/18 09:00

ESS Laboratory Sample ID:  1810852-05

Sample Matrix:  Sediment

Analyst:  MEKInitial Volume:  9.9
Final Volume:  10

Percent Solids:   82

Extraction Method:  5035

Units: mg/kg dry

5035/8260B Volatile Organic Compounds / Low Level

Analyte Results (MRL) MDL Method Limit DF Analyzed Sequence Batch
8260B Lowtrans-1,2-Dichloroethene CK80230C8K003811/02/18  17:41 1 ND (0.0031) 

8260B Lowtrans-1,3-Dichloropropene CK80230C8K003811/02/18  17:41 1 ND (0.0031) 

8260B LowTrichloroethene CK80230C8K003811/02/18  17:41 1 ND (0.0031) 

8260B LowTrichlorofluoromethane CK80230C8K003811/02/18  17:41 1 ND (0.0031) 

8260B LowVinyl Chloride CK80230C8K003811/02/18  17:41 1 ND (0.0062) 

8260B LowXylene O CK80230C8K003811/02/18  17:41 1 ND (0.0031) 

8260B LowXylene P,M CK80230C8K003811/02/18  17:41 1 ND (0.0062) 

8260B LowXylenes (Total) [CALC]11/02/18  17:41 1 ND (0.0062) 

%Recovery Qualifier Limits

70-130119 %Surrogate: 1,2-Dichloroethane-d4

70-13094 %Surrogate: 4-Bromofluorobenzene

70-130112 %Surrogate: Dibromofluoromethane

70-13098 %Surrogate: Toluene-d8
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Whites Mill Pond Dam ESS Laboratory Work Order:  1810852

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  S-7

Date Sampled:  10/29/18 09:00

ESS Laboratory Sample ID:  1810852-05

Sample Matrix:  Sediment

Prepared:  11/1/18  11:30
Analyst:  DMCInitial Volume:  19.5

Final Volume:  5

Percent Solids:   82

Extraction Method:  3546

Units: mg/kg dry

8081B Organochlorine Pesticides

Analyte Results (MRL) MDL Method Limit DF Analyzed Sequence Batch
8081B4,4´-DDD CJ83108C8K002911/02/18  21:16 1 ND (0.0031) 

8081B4,4´-DDE CJ83108C8K002911/02/18  21:16 1 ND (0.0031) 

8081B4,4´-DDT CJ83108C8K002911/02/18  21:16 1 ND (0.0031) 

8081BAldrin CJ83108C8K002911/02/18  21:16 1 ND (0.0031) 

8081Balpha-BHC CJ83108C8K002911/02/18  21:16 1 ND (0.0031) 

8081Balpha-Chlordane CJ83108C8K002911/02/18  21:16 1 ND (0.0031) 

8081Bbeta-BHC CJ83108C8K002911/02/18  21:16 1 ND (0.0031) 

8081BChlordane (Total) CJ83108C8K002911/02/18  21:16 1 ND (0.0250) 

8081Bdelta-BHC CJ83108C8K002911/02/18  21:16 1 ND (0.0031) 

8081BDieldrin CJ83108C8K002911/02/18  21:16 1 ND (0.0031) 

8081BEndosulfan I CJ83108C8K002911/02/18  21:16 1 ND (0.0031) 

8081BEndosulfan II CJ83108C8K002911/02/18  21:16 1 ND (0.0031) 

8081BEndosulfan Sulfate CJ83108C8K002911/02/18  21:16 1 ND (0.0031) 

8081BEndrin CJ83108C8K002911/02/18  21:16 1 ND (0.0031) 

8081BEndrin Ketone CJ83108C8K002911/02/18  21:16 1 ND (0.0031) 

8081Bgamma-BHC (Lindane) CJ83108C8K002911/02/18  21:16 1 ND (0.0019) 

8081Bgamma-Chlordane CJ83108C8K002911/02/18  21:16 1 ND (0.0031) 

8081BHeptachlor CJ83108C8K002911/02/18  21:16 1 ND (0.0031) 

8081BHeptachlor Epoxide CJ83108C8K002911/02/18  21:16 1 ND (0.0031) 

8081BHexachlorobenzene CJ83108C8K002911/02/18  21:16 1 ND (0.0031) 

8081BMethoxychlor CJ83108C8K002911/02/18  21:16 1 ND (0.0031) 

%Recovery Qualifier Limits

30-15075 %Surrogate: Decachlorobiphenyl

30-15089 %Surrogate: Decachlorobiphenyl [2C]

30-15075 %Surrogate: Tetrachloro-m-xylene

30-15085 %Surrogate: Tetrachloro-m-xylene [2C]
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Whites Mill Pond Dam ESS Laboratory Work Order:  1810852

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  S-7

Date Sampled:  10/29/18 09:00

ESS Laboratory Sample ID:  1810852-05

Sample Matrix:  Sediment

Prepared:  11/8/18  16:38
Analyst:  TJInitial Volume:  29.4

Final Volume:  2

Percent Solids:   82

Extraction Method:  3540C

Units: mg/kg dry

8082 Polychlorinated Biphenyls (PCB) / Congeners

Analyte Results (MRL) MDL Method Limit DF Analyzed Sequence Batch
8082BZ#8 CK80848C8K017511/09/18  17:15 1 ND (0.00034) 

8082BZ#18 CK80848C8K017511/09/18  17:15 1 ND (0.00034) 

8082BZ#28 [2C] CK80848C8K017511/09/18  17:15 1 ND (0.00034) 

8082BZ#44 CK80848C8K017511/09/18  17:15 1 0.00184 (0.00034) 

8082BZ#52 [2C] CK80848C8K017511/09/18  17:15 1LC, P 0.00406 (0.00034) 

8082BZ#66 CK80848C8K017511/09/18  17:15 1 ND (0.00034) 

8082BZ#101 [2C] CK80848C8K017511/09/18  18:24 10 0.0138 (0.00336) 

8082BZ#105 CK80848C8K017511/09/18  17:15 1LC, P 0.00499 (0.00034) 

8082BZ#118 CK80848C8K017511/09/18  18:24 10 0.0188 (0.00336) 

8082BZ#128 [2C] CK80848C8K017511/09/18  17:15 1 0.00417 (0.00034) 

8082BZ#138 CK80848C8K017511/09/18  18:24 10 0.0198 (0.00336) 

8082BZ#153 [2C] CK80848C8K017511/09/18  18:24 10LC, P 0.0100 (0.00336) 

8082BZ#170 [2C] CK80848C8K017511/09/18  17:15 1 0.00235 (0.00034) 

8082BZ#180 [2C] CK80848C8K017511/09/18  17:15 1 0.00282 (0.00034) 

8082BZ#187 CK80848C8K017511/09/18  17:15 1LC, P 0.00130 (0.00034) 

8082BZ#195 CK80848C8K017511/09/18  17:15 1 ND (0.00034) 

8082BZ#206 CK80848C8K017511/09/18  17:15 1 ND (0.00034) 

8082BZ#209 CK80848C8K017511/09/18  17:15 1 ND (0.00034) 

%Recovery Qualifier Limits

30-15080 %Surrogate: Tetrachloro-m-xylene

30-15092 %Surrogate: Tetrachloro-m-xylene [2C]
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Whites Mill Pond Dam ESS Laboratory Work Order:  1810852

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  S-7

Date Sampled:  10/29/18 09:00

ESS Laboratory Sample ID:  1810852-05

Sample Matrix:  Sediment

Prepared:  11/1/18  13:05
Analyst:  SMRInitial Volume:  20.9

Final Volume:  1

Percent Solids:   82

Extraction Method:  3546

Units: mg/kg dry

8100M Total Petroleum Hydrocarbons

Analyte Results (MRL) MDL Method Limit DF Analyzed Sequence Batch
8100MTotal Petroleum Hydrocarbons CK80115C8K001411/02/18   9:18 1 55.9 (17.5) 

%Recovery Qualifier Limits

40-14082 %Surrogate: O-Terphenyl
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Whites Mill Pond Dam ESS Laboratory Work Order:  1810852

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  S-7

Date Sampled:  10/29/18 09:00

ESS Laboratory Sample ID:  1810852-05

Sample Matrix:  Sediment

Percent Solids:   82

Classical Chemistry

Analyte Results (MRL) MDL UnitsMethod Limit DF Analyst Analyzed Batch
2540G %Percent Moisture CCP CJ8302510/30/18  19:13 1 18 (1) 

LK mg/kgTotal Organic Carbon (Average) CCP [CALC]11/01/18  17:34 1 ND (401) 
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Whites Mill Pond Dam ESS Laboratory Work Order:  1810852

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  S-7

Date Sampled:  10/29/18 09:00

ESS Laboratory Sample ID:  1810852-05

Sample Matrix:  Sediment

Prepared:  11/1/18  14:15
Initial Volume:  24
Final Volume:  1

Percent Solids:   82

Extraction Method:  3546

Units: mg/kg dry

MADEP-EPH Extractable Petroleum Hydrocarbons

Analyte Results (MRL) MDL Method Limit DF Analyst Analyzed Sequence Batch
MADEP-EPHC9-C18 Aliphatics1 SMR CK80109C8K006911/05/18  23:59 1 ND (19.0) 

MADEP-EPHC19-C36 Aliphatics1 SMR CK80109C8K006911/05/18  23:59 1 34.7 (19.0) 

EPH8270C11-C22 Unadjusted Aromatics1 VSC CK80109C8K000111/02/18   0:12 1 25.3 (19.0) 

EPH8270C11-C22 Aromatics1,2 IBM [CALC]11/07/18  12:49 20.5 (19.4) 

EPH8270SIM2-Methylnaphthalene IBM CK80109C8K012311/07/18  12:49 1 ND (0.025) 

EPH8270SIMAcenaphthene IBM CK80109C8K012311/07/18  12:49 1 0.084 (0.025) 

EPH8270SIMNaphthalene IBM CK80109C8K012311/07/18  12:49 1 0.053 (0.025) 

EPH8270SIMPhenanthrene IBM CK80109C8K012311/07/18  12:49 1 0.923 (0.025) 

EPH8270SIMAcenaphthylene IBM CK80109C8K012311/07/18  12:49 1 ND (0.025) 

EPH8270SIMAnthracene IBM CK80109C8K012311/07/18  12:49 1 0.110 (0.010) 

EPH8270SIMBenzo(a)anthracene IBM CK80109C8K012311/07/18  12:49 1 0.300 (0.010) 

EPH8270SIMBenzo(a)pyrene IBM CK80109C8K012311/07/18  12:49 1 0.278 (0.010) 

EPH8270SIMBenzo(b)fluoranthene IBM CK80109C8K012311/07/18  12:49 1 0.332 (0.025) 

EPH8270SIMBenzo(g,h,i)perylene IBM CK80109C8K012311/07/18  12:49 1 0.165 (0.025) 

EPH8270SIMBenzo(k)fluoranthene IBM CK80109C8K012311/07/18  12:49 1 0.174 (0.025) 

EPH8270SIMChrysene IBM CK80109C8K012311/07/18  12:49 1 0.369 (0.025) 

EPH8270SIMDibenzo(a,h)Anthracene IBM CK80109C8K012311/07/18  12:49 1 0.075 (0.010) 

EPH8270SIMFluoranthene IBM CK80109C8K012311/07/18  12:49 1 0.894 (0.025) 

EPH8270SIMFluorene IBM CK80109C8K012311/07/18  12:49 1 0.096 (0.010) 

EPH8270SIMIndeno(1,2,3-cd)Pyrene IBM CK80109C8K012311/07/18  12:49 1 0.164 (0.025) 

EPH8270SIMPyrene IBM CK80109C8K012311/07/18  12:49 1 0.761 (0.025) 

%Recovery Qualifier Limits

40-14059 %Surrogate: 1-Chlorooctadecane

40-140107 %Surrogate: 2-Bromonaphthalene

40-140101 %Surrogate: 2-Fluorobiphenyl

40-14094 %Surrogate: O-Terphenyl
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Whites Mill Pond Dam ESS Laboratory Work Order:  1810852

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  S-3 Air Dried

Date Sampled:  10/29/18 11:30

ESS Laboratory Sample ID:  1810852-06

Sample Matrix:  Sediment

Percent Solids:   100

Extraction Method:  3050B

Units: mg/kg dry

Total Metals

Analyte Results (MRL) MDL Method Limit DF Analyst Analyzed F/V BatchI/V
6010C 5.78 100Arsenic KJK CK8016011/02/18  18:02 1 ND (0.87) 

6010C 5.78 100Cadmium KJK CK8016011/02/18  18:02 1 ND (0.17) 

6010C 5.78 100Chromium KJK CK8016011/02/18  18:02 1 2.81 (0.35) 

6010C 5.78 100Copper KJK CK8016011/02/18  18:02 1 1.92 (0.87) 

6010C 5.78 100Lead KJK CK8016011/02/18  18:02 1 2.82 (1.73) 

7471B 2.29 40Mercury MJV CK8016111/02/18  11:30 1 ND (0.009) 

6010C 5.78 100Nickel KJK CK8016011/02/18  18:02 1 2.78 (0.87) 

6010C 5.78 100Zinc KJK CK8016011/02/18  18:02 1 10.8 (0.87) 
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Whites Mill Pond Dam ESS Laboratory Work Order:  1810852

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  S-4 Air Dried

Date Sampled:  10/29/18 11:15

ESS Laboratory Sample ID:  1810852-07

Sample Matrix:  Sediment

Percent Solids:   100

Extraction Method:  3050B

Units: mg/kg dry

Total Metals

Analyte Results (MRL) MDL Method Limit DF Analyst Analyzed F/V BatchI/V
6010C 5.11 100Arsenic KJK CK8016011/02/18  18:06 1 ND (0.98) 

6010C 5.11 100Cadmium KJK CK8016011/02/18  18:06 1 ND (0.20) 

6010C 5.11 100Chromium KJK CK8016011/02/18  18:06 1 2.39 (0.39) 

6010C 5.11 100Copper KJK CK8016011/02/18  18:06 1 1.48 (0.98) 

6010C 5.11 100Lead KJK CK8016011/02/18  18:06 1 2.20 (1.96) 

7471B 2.31 40Mercury MJV CK8016111/02/18  11:32 1 ND (0.009) 

6010C 5.11 100Nickel KJK CK8016011/02/18  18:06 1 1.88 (0.98) 

6010C 5.11 100Zinc KJK CK8016011/02/18  18:06 1 8.90 (0.98) 
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Whites Mill Pond Dam ESS Laboratory Work Order:  1810852

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  S-5 Air Dried

Date Sampled:  10/29/18 10:45

ESS Laboratory Sample ID:  1810852-08

Sample Matrix:  Sediment

Percent Solids:   100

Extraction Method:  3050B

Units: mg/kg dry

Total Metals

Analyte Results (MRL) MDL Method Limit DF Analyst Analyzed F/V BatchI/V
6010C 5.38 100Arsenic KJK CK8016011/02/18  18:10 1 2.89 (0.93) 

6010C 5.38 100Cadmium KJK CK8016011/02/18  18:10 1 0.43 (0.19) 

6010C 5.38 100Chromium KJK CK8016011/02/18  18:10 1 4.09 (0.37) 

6010C 5.38 100Copper KJK CK8016011/02/18  18:10 1 5.82 (0.93) 

6010C 5.38 100Lead KJK CK8016011/02/18  18:10 1 15.0 (1.86) 

7471B 2.19 40Mercury MJV CK8016111/02/18  11:34 1 0.053 (0.009) 

6010C 5.38 100Nickel KJK CK8016011/02/18  18:10 1 4.35 (0.93) 

6010C 5.38 100Zinc KJK CK8016011/02/18  18:10 1 42.4 (0.93) 
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Whites Mill Pond Dam ESS Laboratory Work Order:  1810852

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  S-6 Air Dried

Date Sampled:  10/29/18 12:30

ESS Laboratory Sample ID:  1810852-09

Sample Matrix:  Sediment

Percent Solids:   100

Extraction Method:  3050B

Units: mg/kg dry

Total Metals

Analyte Results (MRL) MDL Method Limit DF Analyst Analyzed F/V BatchI/V
6010C 5.23 100Arsenic KJK CK8016011/02/18  18:14 1 5.83 (0.96) 

6010C 5.23 100Cadmium KJK CK8016011/02/18  18:14 1 ND (0.19) 

6010C 5.23 100Chromium KJK CK8016011/02/18  18:14 1 9.13 (0.38) 

6010C 5.23 100Copper KJK CK8016011/02/18  18:14 1 5.56 (0.96) 

6010C 5.23 100Lead KJK CK8016011/02/18  18:14 1 37.7 (1.91) 

7471B 2.05 40Mercury MJV CK8016111/02/18  11:36 1 0.032 (0.010) 

6010C 5.23 100Nickel KJK CK8016011/02/18  18:14 1 3.44 (0.96) 

6010C 5.23 100Zinc KJK CK8016011/02/18  18:14 1 23.1 (0.96) 
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Whites Mill Pond Dam ESS Laboratory Work Order:  1810852

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  S-7 Air Dried

Date Sampled:  10/29/18 09:00

ESS Laboratory Sample ID:  1810852-10

Sample Matrix:  Sediment

Percent Solids:   100

Extraction Method:  3050B

Units: mg/kg dry

Total Metals

Analyte Results (MRL) MDL Method Limit DF Analyst Analyzed F/V BatchI/V
6010C 5.76 100Arsenic KJK CK8016011/02/18  18:18 1 6.77 (0.87) 

6010C 5.76 100Cadmium KJK CK8016011/02/18  18:18 1 0.71 (0.17) 

6010C 5.76 100Chromium KJK CK8016011/02/18  18:18 1 6.18 (0.35) 

6010C 5.76 100Copper KJK CK8016011/02/18  18:18 1 15.4 (0.87) 

6010C 5.76 100Lead KJK CK8016011/02/18  18:18 1 26.5 (1.74) 

7471B 2.12 40Mercury MJV CK8016111/02/18  11:38 1 ND (0.009) 

6010C 5.76 100Nickel KJK CK8016011/02/18  18:18 1 3.31 (0.87) 

6010C 5.76 100Zinc KJK CK8016011/02/18  18:18 1 36.4 (0.87) 
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Whites Mill Pond Dam ESS Laboratory Work Order:  1810852

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  S-5 Air Dried

Date Sampled:  10/29/18 10:45

ESS Laboratory Sample ID:  1810852-11

Sample Matrix:  Sediment

Prepared:  11/8/18  16:38
Analyst:  TJInitial Volume:  11.5

Final Volume:  2

Percent Solids:   93

Extraction Method:  3540C

Units: mg/kg dry

8082 Polychlorinated Biphenyls (PCB) / Congeners

Analyte Results (MRL) MDL Method Limit DF Analyzed Sequence Batch
8082BZ#8 CK80848C8K017511/09/18  17:50 1 ND (0.00076) 

8082BZ#18 CK80848C8K017511/09/18  17:50 1 ND (0.00076) 

8082BZ#28 CK80848C8K017511/09/18  17:50 1 ND (0.00076) 

8082BZ#44 CK80848C8K017511/09/18  17:50 1 ND (0.00076) 

8082BZ#52 CK80848C8K017511/09/18  17:50 1 ND (0.00076) 

8082BZ#66 CK80848C8K017511/09/18  17:50 1 ND (0.00076) 

8082BZ#101 CK80848C8K017511/09/18  17:50 1 ND (0.00076) 

8082BZ#105 CK80848C8K017511/09/18  17:50 1 ND (0.00076) 

8082BZ#118 CK80848C8K017511/09/18  17:50 1 ND (0.00076) 

8082BZ#128 CK80848C8K017511/09/18  17:50 1 ND (0.00076) 

8082BZ#138 CK80848C8K017511/09/18  17:50 1 ND (0.00076) 

8082BZ#153 [2C] CK80848C8K017511/09/18  17:50 1 ND (0.00076) 

8082BZ#170 CK80848C8K017511/09/18  17:50 1 ND (0.00076) 

8082BZ#180 [2C] CK80848C8K017511/09/18  17:50 1 ND (0.00076) 

8082BZ#187 CK80848C8K017511/09/18  17:50 1 ND (0.00076) 

8082BZ#195 CK80848C8K017511/09/18  17:50 1 ND (0.00076) 

8082BZ#206 CK80848C8K017511/09/18  17:50 1 ND (0.00076) 

8082BZ#209 CK80848C8K017511/09/18  17:50 1 ND (0.00076) 

%Recovery Qualifier Limits

30-15034 %Surrogate: Tetrachloro-m-xylene

30-15038 %Surrogate: Tetrachloro-m-xylene [2C]
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Whites Mill Pond Dam ESS Laboratory Work Order:  1810852

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Quality Control Data

 Analyte Result MRL Units

Spike

Level

Source

Result %REC

%REC

Limits RPD

RPD

Limit Qualifier 

Total Metals

Batch CK80160 - 3050B

Blank

2.50 mg/kg wetArsenic ND

0.50 mg/kg wetCadmium ND

1.00 mg/kg wetChromium ND

2.50 mg/kg wetCopper ND

5.00 mg/kg wetLead ND

2.50 mg/kg wetNickel ND

2.50 mg/kg wetZinc ND

LCS

9.26 59.00 85-115105mg/kg wetArsenic 61.7

1.85 98.70 84-11694mg/kg wetCadmium 93.0

3.70 240.0 85-115108mg/kg wetChromium 259

9.26 89.60 83-117103mg/kg wetCopper 91.8

18.5 276.0 84-116109mg/kg wetLead 302

9.26 298.0 84-116114mg/kg wetNickel 341

9.26 590.0 85-115108mg/kg wetZinc 636

LCS Dup

9.62 59.00 2085-115100 4mg/kg wetArsenic 59.0

1.92 98.70 2084-11691 4mg/kg wetCadmium 89.5

3.85 240.0 2085-115104 3mg/kg wetChromium 251

9.62 89.60 2083-117101 2mg/kg wetCopper 90.3

19.2 276.0 2084-116103 6mg/kg wetLead 284

9.62 298.0 2084-116111 3mg/kg wetNickel 331

9.62 590.0 2085-115103 4mg/kg wetZinc 610

Reference

1.89 500.0 70-13084mg/kg wetCadmium 419

3.77 500.0 70-13096mg/kg wetChromium 482

9.43 500.0 70-13099mg/kg wetCopper 495

18.9 500.0 70-130100mg/kg wetLead 502

Batch CK80161 - 7471B

Blank

0.033 mg/kg wetMercury ND

LCS

1.83 12.00 80-120101mg/kg wetMercury 12.1

LCS Dup

1.83 12.00 2080-12097 4mg/kg wetMercury 11.7

Reference

0.183 1000 0-2000.1mg/kg wetMercury 1.02

5035/8260B Volatile Organic Compounds / Low Level

Batch CK80230 - 5035

Blank

0.0050 mg/kg wet1,1,1,2-Tetrachloroethane ND
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Whites Mill Pond Dam ESS Laboratory Work Order:  1810852

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Quality Control Data

 Analyte Result MRL Units

Spike

Level

Source

Result %REC

%REC

Limits RPD

RPD

Limit Qualifier 

5035/8260B Volatile Organic Compounds / Low Level

Batch CK80230 - 5035

0.0050 mg/kg wet1,1,1-Trichloroethane ND

0.0020 mg/kg wet1,1,2,2-Tetrachloroethane ND

0.0050 mg/kg wet1,1,2-Trichloroethane ND

0.0050 mg/kg wet1,1-Dichloroethane ND

0.0050 mg/kg wet1,1-Dichloroethene ND

0.0050 mg/kg wet1,1-Dichloropropene ND

0.0050 mg/kg wet1,2,3-Trichlorobenzene ND

0.0050 mg/kg wet1,2,3-Trichloropropane ND

0.0050 mg/kg wet1,2,4-Trichlorobenzene ND

0.0050 mg/kg wet1,2,4-Trimethylbenzene ND

0.0050 mg/kg wet1,2-Dibromo-3-Chloropropane ND

0.0050 mg/kg wet1,2-Dibromoethane ND

0.0050 mg/kg wet1,2-Dichlorobenzene ND

0.0050 mg/kg wet1,2-Dichloroethane ND

0.0050 mg/kg wet1,2-Dichloropropane ND

0.0050 mg/kg wet1,3,5-Trimethylbenzene ND

0.0050 mg/kg wet1,3-Dichlorobenzene ND

0.0050 mg/kg wet1,3-Dichloropropane ND

0.0050 mg/kg wet1,4-Dichlorobenzene ND

0.100 mg/kg wet1,4-Dioxane ND

0.0050 mg/kg wet2,2-Dichloropropane ND

0.0100 mg/kg wet2-Butanone ND

0.0050 mg/kg wet2-Chlorotoluene ND

0.0100 mg/kg wet2-Hexanone ND

0.0050 mg/kg wet4-Chlorotoluene ND

0.0050 mg/kg wet4-Isopropyltoluene ND

0.0100 mg/kg wet4-Methyl-2-Pentanone ND

0.0100 mg/kg wetAcetone ND

0.0050 mg/kg wetBenzene ND

0.0050 mg/kg wetBromobenzene ND

0.0050 mg/kg wetBromochloromethane ND

0.0050 mg/kg wetBromodichloromethane ND

0.0050 mg/kg wetBromoform ND

0.0100 mg/kg wetBromomethane ND

0.0050 mg/kg wetCarbon Disulfide ND

0.0050 mg/kg wetCarbon Tetrachloride ND

0.0050 mg/kg wetChlorobenzene ND

0.0100 mg/kg wetChloroethane ND

0.0050 mg/kg wetChloroform ND

0.0100 mg/kg wetChloromethane ND

0.0050 mg/kg wetcis-1,2-Dichloroethene ND

0.0050 mg/kg wetcis-1,3-Dichloropropene ND

0.0020 mg/kg wetDibromochloromethane ND

0.0050 mg/kg wetDibromomethane ND

0.0100 mg/kg wetDichlorodifluoromethane ND
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Whites Mill Pond Dam ESS Laboratory Work Order:  1810852

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Quality Control Data

 Analyte Result MRL Units

Spike

Level

Source

Result %REC

%REC

Limits RPD

RPD

Limit Qualifier 

5035/8260B Volatile Organic Compounds / Low Level

Batch CK80230 - 5035

0.0050 mg/kg wetDiethyl Ether ND

0.0050 mg/kg wetDi-isopropyl ether ND

0.0050 mg/kg wetEthyl tertiary-butyl ether ND

0.0050 mg/kg wetEthylbenzene ND

0.0050 mg/kg wetHexachlorobutadiene ND

0.0050 mg/kg wetIsopropylbenzene ND

0.0050 mg/kg wetMethyl tert-Butyl Ether ND

0.0100 mg/kg wetMethylene Chloride ND

0.0050 mg/kg wetNaphthalene ND

0.0050 mg/kg wetn-Butylbenzene ND

0.0050 mg/kg wetn-Propylbenzene ND

0.0050 mg/kg wetsec-Butylbenzene ND

0.0050 mg/kg wetStyrene ND

0.0050 mg/kg wettert-Butylbenzene ND

0.0050 mg/kg wetTertiary-amyl methyl ether ND

0.0050 mg/kg wetTetrachloroethene ND

0.0050 mg/kg wetTetrahydrofuran ND

0.0050 mg/kg wetToluene ND

0.0050 mg/kg wettrans-1,2-Dichloroethene ND

0.0050 mg/kg wettrans-1,3-Dichloropropene ND

0.0050 mg/kg wetTrichloroethene ND

0.0050 mg/kg wetTrichlorofluoromethane ND

0.0100 mg/kg wetVinyl Chloride ND

0.0050 mg/kg wetXylene O ND

0.0100 mg/kg wetXylene P,M ND

0.05000 70-1301160.0579 mg/kg wetSurrogate: 1,2-Dichloroethane-d4

0.05000 70-130930.0466 mg/kg wetSurrogate: 4-Bromofluorobenzene

0.05000 70-1301070.0537 mg/kg wetSurrogate: Dibromofluoromethane

0.05000 70-130990.0494 mg/kg wetSurrogate: Toluene-d8

LCS

0.0050 0.05000 70-13099mg/kg wet1,1,1,2-Tetrachloroethane 0.0494

0.0050 0.05000 70-130101mg/kg wet1,1,1-Trichloroethane 0.0504

0.0020 0.05000 70-13094mg/kg wet1,1,2,2-Tetrachloroethane 0.0468

0.0050 0.05000 70-13099mg/kg wet1,1,2-Trichloroethane 0.0494

0.0050 0.05000 70-13098mg/kg wet1,1-Dichloroethane 0.0488

0.0050 0.05000 70-13097mg/kg wet1,1-Dichloroethene 0.0487

0.0050 0.05000 70-13099mg/kg wet1,1-Dichloropropene 0.0497

0.0050 0.05000 70-13097mg/kg wet1,2,3-Trichlorobenzene 0.0484

0.0050 0.05000 70-13094mg/kg wet1,2,3-Trichloropropane 0.0470

0.0050 0.05000 70-13095mg/kg wet1,2,4-Trichlorobenzene 0.0476

0.0050 0.05000 70-13096mg/kg wet1,2,4-Trimethylbenzene 0.0482

0.0050 0.05000 70-13096mg/kg wet1,2-Dibromo-3-Chloropropane 0.0478

0.0050 0.05000 70-13093mg/kg wet1,2-Dibromoethane 0.0467

0.0050 0.05000 70-13095mg/kg wet1,2-Dichlorobenzene 0.0473

0.0050 0.05000 70-130100mg/kg wet1,2-Dichloroethane 0.0500

185 Frances Avenue, Cranston, RI  02910-2211          Tel: 401-461-7181          Fax: 401-461-4486          http://www.ESSLaboratory.com
Dependability          ♦          Quality          ♦          Service

Page 56 of 84



Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Whites Mill Pond Dam ESS Laboratory Work Order:  1810852

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Quality Control Data

 Analyte Result MRL Units

Spike

Level

Source

Result %REC

%REC

Limits RPD

RPD

Limit Qualifier 

5035/8260B Volatile Organic Compounds / Low Level

Batch CK80230 - 5035

0.0050 0.05000 70-130100mg/kg wet1,2-Dichloropropane 0.0499

0.0050 0.05000 70-13098mg/kg wet1,3,5-Trimethylbenzene 0.0488

0.0050 0.05000 70-13093mg/kg wet1,3-Dichlorobenzene 0.0467

0.0050 0.05000 70-13098mg/kg wet1,3-Dichloropropane 0.0488

0.0050 0.05000 70-13097mg/kg wet1,4-Dichlorobenzene 0.0483

0.100 1.000 70-13099mg/kg wet1,4-Dioxane 0.987

0.0050 0.05000 70-13098mg/kg wet2,2-Dichloropropane 0.0489

0.0100 0.2500 70-13095mg/kg wet2-Butanone 0.238

0.0050 0.05000 70-13094mg/kg wet2-Chlorotoluene 0.0471

0.0100 0.2500 70-13096mg/kg wet2-Hexanone 0.239

0.0050 0.05000 70-13097mg/kg wet4-Chlorotoluene 0.0484

0.0050 0.05000 70-13098mg/kg wet4-Isopropyltoluene 0.0492

0.0100 0.2500 70-130101mg/kg wet4-Methyl-2-Pentanone 0.253

0.0100 0.2500 70-13094mg/kg wetAcetone 0.236

0.0050 0.05000 70-13099mg/kg wetBenzene 0.0493

0.0050 0.05000 70-13096mg/kg wetBromobenzene 0.0480

0.0050 0.05000 70-13099mg/kg wetBromochloromethane 0.0495

0.0050 0.05000 70-130100mg/kg wetBromodichloromethane 0.0498

0.0050 0.05000 70-130105mg/kg wetBromoform 0.0524

0.0100 0.05000 70-130109mg/kg wetBromomethane 0.0544

0.0050 0.05000 70-130101mg/kg wetCarbon Disulfide 0.0507

0.0050 0.05000 70-130109mg/kg wetCarbon Tetrachloride 0.0547

0.0050 0.05000 70-13092mg/kg wetChlorobenzene 0.0460

0.0100 0.05000 70-130100mg/kg wetChloroethane 0.0502

0.0050 0.05000 70-130101mg/kg wetChloroform 0.0506

0.0100 0.05000 70-130100mg/kg wetChloromethane 0.0502

0.0050 0.05000 70-130100mg/kg wetcis-1,2-Dichloroethene 0.0500

0.0050 0.05000 70-130101mg/kg wetcis-1,3-Dichloropropene 0.0503

0.0020 0.05000 70-13095mg/kg wetDibromochloromethane 0.0474

0.0050 0.05000 70-130102mg/kg wetDibromomethane 0.0509

0.0100 0.05000 70-130104mg/kg wetDichlorodifluoromethane 0.0520

0.0050 0.05000 70-130101mg/kg wetDiethyl Ether 0.0507

0.0050 0.05000 70-13098mg/kg wetDi-isopropyl ether 0.0488

0.0050 0.05000 70-13091mg/kg wetEthyl tertiary-butyl ether 0.0454

0.0050 0.05000 70-13092mg/kg wetEthylbenzene 0.0462

0.0050 0.05000 70-13094mg/kg wetHexachlorobutadiene 0.0472

0.0050 0.05000 70-13097mg/kg wetIsopropylbenzene 0.0484

0.0050 0.05000 70-13098mg/kg wetMethyl tert-Butyl Ether 0.0490

0.0100 0.05000 70-13091mg/kg wetMethylene Chloride 0.0454

0.0050 0.05000 70-13096mg/kg wetNaphthalene 0.0480

0.0050 0.05000 70-13099mg/kg wetn-Butylbenzene 0.0497

0.0050 0.05000 70-13097mg/kg wetn-Propylbenzene 0.0487

0.0050 0.05000 70-13096mg/kg wetsec-Butylbenzene 0.0478

0.0050 0.05000 70-13095mg/kg wetStyrene 0.0475

0.0050 0.05000 70-13097mg/kg wettert-Butylbenzene 0.0485
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Whites Mill Pond Dam ESS Laboratory Work Order:  1810852

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Quality Control Data

 Analyte Result MRL Units

Spike

Level

Source

Result %REC

%REC

Limits RPD

RPD

Limit Qualifier 

5035/8260B Volatile Organic Compounds / Low Level

Batch CK80230 - 5035

0.0050 0.05000 70-13097mg/kg wetTertiary-amyl methyl ether 0.0487

0.0050 0.05000 70-13088mg/kg wetTetrachloroethene 0.0442

0.0050 0.05000 70-13099mg/kg wetTetrahydrofuran 0.0497

0.0050 0.05000 70-13099mg/kg wetToluene 0.0497

0.0050 0.05000 70-13093mg/kg wettrans-1,2-Dichloroethene 0.0465

0.0050 0.05000 70-13096mg/kg wettrans-1,3-Dichloropropene 0.0481

0.0050 0.05000 70-13096mg/kg wetTrichloroethene 0.0480

0.0050 0.05000 70-130104mg/kg wetTrichlorofluoromethane 0.0519

0.0100 0.05000 70-130122mg/kg wetVinyl Chloride 0.0610

0.0050 0.05000 70-13095mg/kg wetXylene O 0.0475

0.0100 0.1000 70-13094mg/kg wetXylene P,M 0.0942

0.05000 70-1301050.0523 mg/kg wetSurrogate: 1,2-Dichloroethane-d4

0.05000 70-130990.0495 mg/kg wetSurrogate: 4-Bromofluorobenzene

0.05000 70-1301040.0521 mg/kg wetSurrogate: Dibromofluoromethane

0.05000 70-130980.0489 mg/kg wetSurrogate: Toluene-d8

LCS Dup

0.0050 0.05000 2070-13098 0.9mg/kg wet1,1,1,2-Tetrachloroethane 0.0489

0.0050 0.05000 2070-13096 5mg/kg wet1,1,1-Trichloroethane 0.0478

0.0020 0.05000 2070-13096 2mg/kg wet1,1,2,2-Tetrachloroethane 0.0478

0.0050 0.05000 2070-130101 2mg/kg wet1,1,2-Trichloroethane 0.0503

0.0050 0.05000 2070-13095 3mg/kg wet1,1-Dichloroethane 0.0474

0.0050 0.05000 2070-13093 4mg/kg wet1,1-Dichloroethene 0.0466

0.0050 0.05000 2070-13095 4mg/kg wet1,1-Dichloropropene 0.0476

0.0050 0.05000 2070-13095 2mg/kg wet1,2,3-Trichlorobenzene 0.0476

0.0050 0.05000 2070-13097 3mg/kg wet1,2,3-Trichloropropane 0.0486

0.0050 0.05000 2070-13093 3mg/kg wet1,2,4-Trichlorobenzene 0.0464

0.0050 0.05000 2070-13092 5mg/kg wet1,2,4-Trimethylbenzene 0.0460

0.0050 0.05000 2070-13098 3mg/kg wet1,2-Dibromo-3-Chloropropane 0.0490

0.0050 0.05000 2070-13096 2mg/kg wet1,2-Dibromoethane 0.0478

0.0050 0.05000 2070-13093 2mg/kg wet1,2-Dichlorobenzene 0.0463

0.0050 0.05000 2070-130100 0.2mg/kg wet1,2-Dichloroethane 0.0499

0.0050 0.05000 2070-13098 1mg/kg wet1,2-Dichloropropane 0.0492

0.0050 0.05000 2070-13093 5mg/kg wet1,3,5-Trimethylbenzene 0.0464

0.0050 0.05000 2070-13091 3mg/kg wet1,3-Dichlorobenzene 0.0455

0.0050 0.05000 2070-13098 0.6mg/kg wet1,3-Dichloropropane 0.0491

0.0050 0.05000 2070-13093 4mg/kg wet1,4-Dichlorobenzene 0.0463

0.100 1.000 2070-130102 4mg/kg wet1,4-Dioxane 1.02

0.0050 0.05000 2070-13094 4mg/kg wet2,2-Dichloropropane 0.0469

0.0100 0.2500 2070-13098 3mg/kg wet2-Butanone 0.244

0.0050 0.05000 2070-13090 4mg/kg wet2-Chlorotoluene 0.0451

0.0100 0.2500 2070-130102 7mg/kg wet2-Hexanone 0.255

0.0050 0.05000 2070-13093 4mg/kg wet4-Chlorotoluene 0.0463

0.0050 0.05000 2070-13092 6mg/kg wet4-Isopropyltoluene 0.0462

0.0100 0.2500 2070-130108 7mg/kg wet4-Methyl-2-Pentanone 0.270

0.0100 0.2500 2070-13096 2mg/kg wetAcetone 0.241
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Whites Mill Pond Dam ESS Laboratory Work Order:  1810852

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Quality Control Data

 Analyte Result MRL Units

Spike

Level

Source

Result %REC

%REC

Limits RPD

RPD

Limit Qualifier 

5035/8260B Volatile Organic Compounds / Low Level

Batch CK80230 - 5035

0.0050 0.05000 2070-13095 4mg/kg wetBenzene 0.0475

0.0050 0.05000 2070-13094 2mg/kg wetBromobenzene 0.0469

0.0050 0.05000 2070-13097 2mg/kg wetBromochloromethane 0.0487

0.0050 0.05000 2070-13099 0.7mg/kg wetBromodichloromethane 0.0494

0.0050 0.05000 2070-130106 2mg/kg wetBromoform 0.0532

0.0100 0.05000 2070-130109 0.3mg/kg wetBromomethane 0.0543

0.0050 0.05000 2070-13097 4mg/kg wetCarbon Disulfide 0.0485

0.0050 0.05000 2070-130103 6mg/kg wetCarbon Tetrachloride 0.0516

0.0050 0.05000 2070-13091 1mg/kg wetChlorobenzene 0.0453

0.0100 0.05000 2070-13096 5mg/kg wetChloroethane 0.0478

0.0050 0.05000 2070-13098 3mg/kg wetChloroform 0.0489

0.0100 0.05000 2070-13095 5mg/kg wetChloromethane 0.0475

0.0050 0.05000 2070-13097 3mg/kg wetcis-1,2-Dichloroethene 0.0486

0.0050 0.05000 2070-130100 0.3mg/kg wetcis-1,3-Dichloropropene 0.0501

0.0020 0.05000 2070-13096 1mg/kg wetDibromochloromethane 0.0479

0.0050 0.05000 2070-130101 0.8mg/kg wetDibromomethane 0.0505

0.0100 0.05000 2070-13096 8mg/kg wetDichlorodifluoromethane 0.0480

0.0050 0.05000 2070-130104 2mg/kg wetDiethyl Ether 0.0518

0.0050 0.05000 2070-13098 0.08mg/kg wetDi-isopropyl ether 0.0488

0.0050 0.05000 2070-13092 1mg/kg wetEthyl tertiary-butyl ether 0.0459

0.0050 0.05000 2070-13089 3mg/kg wetEthylbenzene 0.0447

0.0050 0.05000 2070-13088 7mg/kg wetHexachlorobutadiene 0.0440

0.0050 0.05000 2070-13092 5mg/kg wetIsopropylbenzene 0.0459

0.0050 0.05000 2070-130101 3mg/kg wetMethyl tert-Butyl Ether 0.0506

0.0100 0.05000 2070-13089 2mg/kg wetMethylene Chloride 0.0444

0.0050 0.05000 2070-13096 0.3mg/kg wetNaphthalene 0.0478

0.0050 0.05000 2070-13093 6mg/kg wetn-Butylbenzene 0.0465

0.0050 0.05000 2070-13092 6mg/kg wetn-Propylbenzene 0.0458

0.0050 0.05000 2070-13090 6mg/kg wetsec-Butylbenzene 0.0450

0.0050 0.05000 2070-13093 2mg/kg wetStyrene 0.0467

0.0050 0.05000 2070-13092 5mg/kg wettert-Butylbenzene 0.0462

0.0050 0.05000 2070-13099 2mg/kg wetTertiary-amyl methyl ether 0.0497

0.0050 0.05000 2070-13085 3mg/kg wetTetrachloroethene 0.0427

0.0050 0.05000 2070-130106 7mg/kg wetTetrahydrofuran 0.0532

0.0050 0.05000 2070-13096 3mg/kg wetToluene 0.0480

0.0050 0.05000 2070-13090 3mg/kg wettrans-1,2-Dichloroethene 0.0452

0.0050 0.05000 2070-13096 0.04mg/kg wettrans-1,3-Dichloropropene 0.0481

0.0050 0.05000 2070-13093 3mg/kg wetTrichloroethene 0.0463

0.0050 0.05000 2070-13097 6mg/kg wetTrichlorofluoromethane 0.0486

0.0100 0.05000 2070-130113 8mg/kg wetVinyl Chloride 0.0565

0.0050 0.05000 2070-13092 3mg/kg wetXylene O 0.0459

0.0100 0.1000 2070-13090 4mg/kg wetXylene P,M 0.0901

0.05000 70-1301060.0531 mg/kg wetSurrogate: 1,2-Dichloroethane-d4

0.05000 70-130990.0495 mg/kg wetSurrogate: 4-Bromofluorobenzene

0.05000 70-1301050.0526 mg/kg wetSurrogate: Dibromofluoromethane
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Whites Mill Pond Dam ESS Laboratory Work Order:  1810852

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Quality Control Data

 Analyte Result MRL Units

Spike

Level

Source

Result %REC

%REC

Limits RPD

RPD

Limit Qualifier 

5035/8260B Volatile Organic Compounds / Low Level

Batch CK80230 - 5035

0.05000 70-130980.0489 mg/kg wetSurrogate: Toluene-d8

8081B Organochlorine Pesticides

Batch CJ83108 - 3546

Blank

0.0025 mg/kg wet4,4´-DDD ND

0.0025 mg/kg wet4,4´-DDD [2C] ND

0.0025 mg/kg wet4,4´-DDE ND

0.0025 mg/kg wet4,4´-DDE [2C] ND

0.0025 mg/kg wet4,4´-DDT ND

0.0025 mg/kg wet4,4´-DDT [2C] ND

0.0025 mg/kg wetAldrin ND

0.0025 mg/kg wetAldrin [2C] ND

0.0025 mg/kg wetalpha-BHC ND

0.0025 mg/kg wetalpha-BHC [2C] ND

0.0025 mg/kg wetalpha-Chlordane ND

0.0025 mg/kg wetalpha-Chlordane [2C] ND

0.0025 mg/kg wetbeta-BHC ND

0.0025 mg/kg wetbeta-BHC [2C] ND

0.0200 mg/kg wetChlordane (Total) ND

0.0200 mg/kg wetChlordane (Total) [2C] ND

0.0025 mg/kg wetdelta-BHC ND

0.0025 mg/kg wetdelta-BHC [2C] ND

0.0025 mg/kg wetDieldrin ND

0.0025 mg/kg wetDieldrin [2C] ND

0.0025 mg/kg wetEndosulfan I ND

0.0025 mg/kg wetEndosulfan I [2C] ND

0.0025 mg/kg wetEndosulfan II ND

0.0025 mg/kg wetEndosulfan II [2C] ND

0.0025 mg/kg wetEndosulfan Sulfate ND

0.0025 mg/kg wetEndosulfan Sulfate [2C] ND

0.0025 mg/kg wetEndrin ND

0.0025 mg/kg wetEndrin [2C] ND

0.0025 mg/kg wetEndrin Ketone ND

0.0025 mg/kg wetEndrin Ketone [2C] ND

0.0015 mg/kg wetgamma-BHC (Lindane) ND

0.0015 mg/kg wetgamma-BHC (Lindane) [2C] ND

0.0025 mg/kg wetgamma-Chlordane ND

0.0025 mg/kg wetgamma-Chlordane [2C] ND

0.0025 mg/kg wetHeptachlor ND

0.0025 mg/kg wetHeptachlor [2C] ND

0.0025 mg/kg wetHeptachlor Epoxide ND

0.0025 mg/kg wetHeptachlor Epoxide [2C] ND

0.0025 mg/kg wetHexachlorobenzene ND
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Whites Mill Pond Dam ESS Laboratory Work Order:  1810852

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Quality Control Data

 Analyte Result MRL Units

Spike

Level

Source

Result %REC

%REC

Limits RPD

RPD

Limit Qualifier 

8081B Organochlorine Pesticides

Batch CJ83108 - 3546

0.0025 mg/kg wetHexachlorobenzene [2C] ND

0.0025 mg/kg wetMethoxychlor ND

0.0025 mg/kg wetMethoxychlor [2C] ND

0.125 mg/kg wetToxaphene ND

0.125 mg/kg wetToxaphene [2C] ND

0.01250 30-150880.0110 mg/kg wetSurrogate: Decachlorobiphenyl

0.01250 30-150950.0118 mg/kg wetSurrogate: Decachlorobiphenyl [2C]

0.01250 30-150920.0115 mg/kg wetSurrogate: Tetrachloro-m-xylene

0.01250 30-150990.0124 mg/kg wetSurrogate: Tetrachloro-m-xylene [2C]

LCS

0.0025 0.01250 40-14099mg/kg wet4,4´-DDD 0.0123

0.0025 0.01250 40-14096mg/kg wet4,4´-DDD [2C] 0.0120

0.0025 0.01250 40-140102mg/kg wet4,4´-DDE 0.0127

0.0025 0.01250 40-14094mg/kg wet4,4´-DDE [2C] 0.0118

0.0025 0.01250 40-14090mg/kg wet4,4´-DDT 0.0113

0.0025 0.01250 40-14093mg/kg wet4,4´-DDT [2C] 0.0116

0.0025 0.01250 40-140107mg/kg wetAldrin 0.0134

0.0025 0.01250 40-140102mg/kg wetAldrin [2C] 0.0127

0.0025 0.01250 40-14099mg/kg wetalpha-BHC 0.0123

0.0025 0.01250 40-140111mg/kg wetalpha-BHC [2C] 0.0139

0.0025 0.01250 40-14097mg/kg wetalpha-Chlordane 0.0122

0.0025 0.01250 40-14089mg/kg wetalpha-Chlordane [2C] 0.0112

0.0025 0.01250 40-140106mg/kg wetbeta-BHC 0.0132

0.0025 0.01250 40-140102mg/kg wetbeta-BHC [2C] 0.0127

0.0025 0.01250 40-14083mg/kg wetdelta-BHC 0.0104

0.0025 0.01250 40-14093mg/kg wetdelta-BHC [2C] 0.0116

0.0025 0.01250 40-14094mg/kg wetDieldrin 0.0117

0.0025 0.01250 40-14097mg/kg wetDieldrin [2C] 0.0121

0.0025 0.01250 40-14094mg/kg wetEndosulfan I 0.0117

0.0025 0.01250 40-14089mg/kg wetEndosulfan I [2C] 0.0111

0.0025 0.01250 40-14092mg/kg wetEndosulfan II 0.0115

0.0025 0.01250 40-14090mg/kg wetEndosulfan II [2C] 0.0113

0.0025 0.01250 40-14093mg/kg wetEndosulfan Sulfate 0.0116

0.0025 0.01250 40-14089mg/kg wetEndosulfan Sulfate [2C] 0.0112

0.0025 0.01250 40-140103mg/kg wetEndrin 0.0129

0.0025 0.01250 40-14095mg/kg wetEndrin [2C] 0.0119

0.0025 0.01250 40-140101mg/kg wetEndrin Ketone 0.0126

0.0025 0.01250 40-14099mg/kg wetEndrin Ketone [2C] 0.0124

0.0015 0.01250 40-14099mg/kg wetgamma-BHC (Lindane) 0.0124

0.0015 0.01250 40-140108mg/kg wetgamma-BHC (Lindane) [2C] 0.0135

0.0025 0.01250 40-14099mg/kg wetgamma-Chlordane 0.0123

0.0025 0.01250 40-14092mg/kg wetgamma-Chlordane [2C] 0.0116

0.0025 0.01250 40-140105mg/kg wetHeptachlor 0.0131

0.0025 0.01250 40-140115mg/kg wetHeptachlor [2C] 0.0144

185 Frances Avenue, Cranston, RI  02910-2211          Tel: 401-461-7181          Fax: 401-461-4486          http://www.ESSLaboratory.com
Dependability          ♦          Quality          ♦          Service

Page 61 of 84



Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Whites Mill Pond Dam ESS Laboratory Work Order:  1810852

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Quality Control Data

 Analyte Result MRL Units

Spike

Level

Source

Result %REC

%REC

Limits RPD

RPD

Limit Qualifier 

8081B Organochlorine Pesticides

Batch CJ83108 - 3546

0.0025 0.01250 40-14098mg/kg wetHeptachlor Epoxide 0.0122

0.0025 0.01250 40-140100mg/kg wetHeptachlor Epoxide [2C] 0.0126

0.0025 0.01250 40-140106mg/kg wetHexachlorobenzene 0.0132

0.0025 0.01250 40-140102mg/kg wetHexachlorobenzene [2C] 0.0127

0.0025 0.01250 40-14089mg/kg wetMethoxychlor 0.0111

0.0025 0.01250 40-14090mg/kg wetMethoxychlor [2C] 0.0113

0.01250 30-150910.0113 mg/kg wetSurrogate: Decachlorobiphenyl

0.01250 30-150950.0119 mg/kg wetSurrogate: Decachlorobiphenyl [2C]

0.01250 30-150980.0123 mg/kg wetSurrogate: Tetrachloro-m-xylene

0.01250 30-1501030.0129 mg/kg wetSurrogate: Tetrachloro-m-xylene [2C]

LCS Dup

0.0025 0.01250 3040-14096 3mg/kg wet4,4´-DDD 0.0120

0.0025 0.01250 3040-14094 2mg/kg wet4,4´-DDD [2C] 0.0118

0.0025 0.01250 3040-140100 1mg/kg wet4,4´-DDE 0.0126

0.0025 0.01250 3040-14092 2mg/kg wet4,4´-DDE [2C] 0.0115

0.0025 0.01250 3040-14095 5mg/kg wet4,4´-DDT 0.0118

0.0025 0.01250 3040-14099 7mg/kg wet4,4´-DDT [2C] 0.0124

0.0025 0.01250 3040-140103 3mg/kg wetAldrin 0.0129

0.0025 0.01250 3040-14099 3mg/kg wetAldrin [2C] 0.0124

0.0025 0.01250 3040-14096 3mg/kg wetalpha-BHC 0.0120

0.0025 0.01250 3040-140109 2mg/kg wetalpha-BHC [2C] 0.0136

0.0025 0.01250 3040-14096 1mg/kg wetalpha-Chlordane 0.0120

0.0025 0.01250 3040-14087 2mg/kg wetalpha-Chlordane [2C] 0.0109

0.0025 0.01250 3040-140103 2mg/kg wetbeta-BHC 0.0129

0.0025 0.01250 3040-140100 2mg/kg wetbeta-BHC [2C] 0.0125

0.0025 0.01250 3040-14086 4mg/kg wetdelta-BHC 0.0108

0.0025 0.01250 3040-14094 0.9mg/kg wetdelta-BHC [2C] 0.0117

0.0025 0.01250 3040-14093 0.9mg/kg wetDieldrin 0.0116

0.0025 0.01250 3040-14095 2mg/kg wetDieldrin [2C] 0.0119

0.0025 0.01250 3040-14094 0.2mg/kg wetEndosulfan I 0.0117

0.0025 0.01250 3040-14087 2mg/kg wetEndosulfan I [2C] 0.0109

0.0025 0.01250 3040-14090 1mg/kg wetEndosulfan II 0.0113

0.0025 0.01250 3040-14089 1mg/kg wetEndosulfan II [2C] 0.0112

0.0025 0.01250 3040-14094 1mg/kg wetEndosulfan Sulfate 0.0117

0.0025 0.01250 3040-14093 4mg/kg wetEndosulfan Sulfate [2C] 0.0117

0.0025 0.01250 3040-140101 2mg/kg wetEndrin 0.0126

0.0025 0.01250 3040-14093 2mg/kg wetEndrin [2C] 0.0116

0.0025 0.01250 3040-140103 2mg/kg wetEndrin Ketone 0.0129

0.0025 0.01250 3040-140101 2mg/kg wetEndrin Ketone [2C] 0.0126

0.0015 0.01250 3040-14097 3mg/kg wetgamma-BHC (Lindane) 0.0121

0.0015 0.01250 3040-140106 2mg/kg wetgamma-BHC (Lindane) [2C] 0.0133

0.0025 0.01250 3040-14098 1mg/kg wetgamma-Chlordane 0.0122

0.0025 0.01250 3040-14091 2mg/kg wetgamma-Chlordane [2C] 0.0113

0.0025 0.01250 3040-140104 0.4mg/kg wetHeptachlor 0.0130
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Whites Mill Pond Dam ESS Laboratory Work Order:  1810852

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Quality Control Data

 Analyte Result MRL Units

Spike

Level

Source

Result %REC

%REC

Limits RPD

RPD

Limit Qualifier 

8081B Organochlorine Pesticides

Batch CJ83108 - 3546

0.0025 0.01250 3040-140113 2mg/kg wetHeptachlor [2C] 0.0141

0.0025 0.01250 3040-14096 1mg/kg wetHeptachlor Epoxide 0.0120

0.0025 0.01250 3040-14098 2mg/kg wetHeptachlor Epoxide [2C] 0.0123

0.0025 0.01250 3040-140102 4mg/kg wetHexachlorobenzene 0.0127

0.0025 0.01250 3040-14099 3mg/kg wetHexachlorobenzene [2C] 0.0123

0.0025 0.01250 3040-14095 7mg/kg wetMethoxychlor 0.0119

0.0025 0.01250 3040-14095 5mg/kg wetMethoxychlor [2C] 0.0119

0.01250 30-150880.0111 mg/kg wetSurrogate: Decachlorobiphenyl

0.01250 30-150940.0117 mg/kg wetSurrogate: Decachlorobiphenyl [2C]

0.01250 30-150910.0114 mg/kg wetSurrogate: Tetrachloro-m-xylene

0.01250 30-150970.0121 mg/kg wetSurrogate: Tetrachloro-m-xylene [2C]

8082 Polychlorinated Biphenyls (PCB) / Congeners

Batch CK80609 - 3540C

Blank

0.00027 mg/kg wetBZ#101 0.00066

0.00027 mg/kg wetBZ#101 [2C] 0.00035

0.00027 mg/kg wetBZ#105 ND

0.00027 mg/kg wetBZ#105 [2C] ND

0.00027 mg/kg wetBZ#118 0.00040

0.00027 mg/kg wetBZ#118 [2C] 0.00032

0.00027 mg/kg wetBZ#128 ND

0.00027 mg/kg wetBZ#128 [2C] ND

0.00027 mg/kg wetBZ#138 ND

0.00027 mg/kg wetBZ#138 [2C] ND

0.00027 mg/kg wetBZ#153 ND

0.00027 mg/kg wetBZ#153 [2C] ND

0.00027 mg/kg wetBZ#170 ND

0.00027 mg/kg wetBZ#170 [2C] ND

0.00027 mg/kg wetBZ#18 0.00039

0.00027 mg/kg wetBZ#18 [2C] 0.00050

0.00027 mg/kg wetBZ#180 ND

0.00027 mg/kg wetBZ#180 [2C] ND

0.00027 mg/kg wetBZ#187 ND

0.00027 mg/kg wetBZ#187 [2C] ND

0.00027 mg/kg wetBZ#195 ND

0.00027 mg/kg wetBZ#195 [2C] ND

0.00027 mg/kg wetBZ#206 ND

0.00027 mg/kg wetBZ#206 [2C] ND

0.00027 mg/kg wetBZ#209 ND

0.00027 mg/kg wetBZ#209 [2C] ND

0.00027 mg/kg wetBZ#28 0.00083

0.00027 mg/kg wetBZ#28 [2C] 0.00119

0.00027 mg/kg wetBZ#44 0.00073
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Whites Mill Pond Dam ESS Laboratory Work Order:  1810852

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Quality Control Data

 Analyte Result MRL Units

Spike

Level

Source

Result %REC

%REC

Limits RPD

RPD

Limit Qualifier 

8082 Polychlorinated Biphenyls (PCB) / Congeners

Batch CK80609 - 3540C

0.00027 mg/kg wetBZ#44 [2C] 0.00083

0.00027 mg/kg wetBZ#52 0.00090

0.00027 mg/kg wetBZ#52 [2C] 0.00086

0.00027 mg/kg wetBZ#66 0.00081

0.00027 mg/kg wetBZ#66 [2C] 0.00098

0.00027 mg/kg wetBZ#8 ND

0.00027 mg/kg wetBZ#8 [2C] ND

0.003333 30-150690.00231 mg/kg wetSurrogate: Tetrachloro-m-xylene

0.003333 30-150760.00253 mg/kg wetSurrogate: Tetrachloro-m-xylene [2C]

LCS

0.00027 0.003333 40-14088mg/kg wetBZ#101 0.00295

0.00027 0.003333 40-14078mg/kg wetBZ#101 [2C] 0.00259

0.00027 0.003333 40-14093mg/kg wetBZ#105 0.00310

0.00027 0.003333 40-14076mg/kg wetBZ#105 [2C] 0.00254

0.00027 0.003333 40-14086mg/kg wetBZ#118 0.00286

0.00027 0.003333 40-14079mg/kg wetBZ#118 [2C] 0.00263

0.00027 0.003333 40-14094mg/kg wetBZ#128 0.00312

0.00027 0.003333 40-14080mg/kg wetBZ#128 [2C] 0.00265

0.00027 0.003333 40-14086mg/kg wetBZ#138 0.00287

0.00027 0.003333 40-14078mg/kg wetBZ#138 [2C] 0.00261

0.00027 0.003333 40-14086mg/kg wetBZ#153 0.00286

0.00027 0.003333 40-14077mg/kg wetBZ#153 [2C] 0.00257

0.00027 0.003333 40-14079mg/kg wetBZ#170 0.00263

0.00027 0.003333 40-14081mg/kg wetBZ#170 [2C] 0.00270

0.00027 0.003333 40-14092mg/kg wetBZ#18 0.00307

0.00027 0.003333 40-14082mg/kg wetBZ#18 [2C] 0.00275

0.00027 0.003333 40-14080mg/kg wetBZ#180 0.00267

0.00027 0.003333 40-14082mg/kg wetBZ#180 [2C] 0.00274

0.00027 0.003333 40-14081mg/kg wetBZ#187 0.00270

0.00027 0.003333 40-14078mg/kg wetBZ#187 [2C] 0.00259

0.00027 0.003333 40-14079mg/kg wetBZ#195 0.00265

0.00027 0.003333 40-14082mg/kg wetBZ#195 [2C] 0.00272

0.00027 0.003333 40-14083mg/kg wetBZ#206 0.00276

0.00027 0.003333 40-14083mg/kg wetBZ#206 [2C] 0.00277

0.00027 0.003333 40-14084mg/kg wetBZ#209 0.00281

0.00027 0.003333 40-14084mg/kg wetBZ#209 [2C] 0.00279

0.00027 0.003333 40-14087mg/kg wetBZ#28 0.00289

0.00027 0.003333 40-14077mg/kg wetBZ#28 [2C] 0.00257

0.00027 0.003333 40-14083mg/kg wetBZ#44 0.00275

0.00027 0.003333 40-14087mg/kg wetBZ#44 [2C] 0.00290

0.00027 0.003333 40-14072mg/kg wetBZ#52 0.00239

0.00027 0.003333 40-14081mg/kg wetBZ#52 [2C] 0.00269

0.00027 0.003333 40-14084mg/kg wetBZ#66 0.00279

0.00027 0.003333 40-14078mg/kg wetBZ#66 [2C] 0.00259
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Whites Mill Pond Dam ESS Laboratory Work Order:  1810852

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Quality Control Data

 Analyte Result MRL Units

Spike

Level

Source

Result %REC

%REC

Limits RPD

RPD

Limit Qualifier 

8082 Polychlorinated Biphenyls (PCB) / Congeners

Batch CK80609 - 3540C

0.00027 0.003333 40-14079mg/kg wetBZ#8 0.00265

0.00027 0.003333 40-14077mg/kg wetBZ#8 [2C] 0.00256

0.003333 30-150750.00251 mg/kg wetSurrogate: Tetrachloro-m-xylene

0.003333 30-150800.00266 mg/kg wetSurrogate: Tetrachloro-m-xylene [2C]

LCS Dup

0.00027 0.003333 5040-14087 2mg/kg wetBZ#101 0.00290

0.00027 0.003333 5040-14077 0.4mg/kg wetBZ#101 [2C] 0.00258

0.00027 0.003333 5040-14087 6mg/kg wetBZ#105 0.00291

0.00027 0.003333 5040-14087 13mg/kg wetBZ#105 [2C] 0.00290

0.00027 0.003333 5040-14087 1mg/kg wetBZ#118 0.00288

0.00027 0.003333 5040-14081 3mg/kg wetBZ#118 [2C] 0.00271

0.00027 0.003333 5040-14097 3mg/kg wetBZ#128 0.00323

0.00027 0.003333 5040-14085 7mg/kg wetBZ#128 [2C] 0.00283

0.00027 0.003333 5040-14084 2mg/kg wetBZ#138 0.00280

0.00027 0.003333 5040-14083 5mg/kg wetBZ#138 [2C] 0.00275

0.00027 0.003333 5040-14082 5mg/kg wetBZ#153 0.00272

0.00027 0.003333 5040-14080 4mg/kg wetBZ#153 [2C] 0.00266

0.00027 0.003333 5040-14083 5mg/kg wetBZ#170 0.00276

0.00027 0.003333 5040-14088 8mg/kg wetBZ#170 [2C] 0.00294

0.00027 0.003333 5040-14085 8mg/kg wetBZ#18 0.00284

0.00027 0.003333 5040-14081 2mg/kg wetBZ#18 [2C] 0.00270

0.00027 0.003333 5040-14083 4mg/kg wetBZ#180 0.00277

0.00027 0.003333 5040-14089 8mg/kg wetBZ#180 [2C] 0.00296

0.00027 0.003333 5040-14084 4mg/kg wetBZ#187 0.00281

0.00027 0.003333 5040-14081 4mg/kg wetBZ#187 [2C] 0.00270

0.00027 0.003333 5040-14085 7mg/kg wetBZ#195 0.00285

0.00027 0.003333 5040-14090 9mg/kg wetBZ#195 [2C] 0.00299

0.00027 0.003333 5040-14089 7mg/kg wetBZ#206 0.00297

0.00027 0.003333 5040-14093 11mg/kg wetBZ#206 [2C] 0.00309

0.00027 0.003333 5040-14091 7mg/kg wetBZ#209 0.00302

0.00027 0.003333 5040-14093 10mg/kg wetBZ#209 [2C] 0.00308

0.00027 0.003333 5040-14078 11mg/kg wetBZ#28 0.00259

0.00027 0.003333 5040-14076 1mg/kg wetBZ#28 [2C] 0.00254

0.00027 0.003333 5040-14079 5mg/kg wetBZ#44 0.00262

0.00027 0.003333 5040-14085 2mg/kg wetBZ#44 [2C] 0.00283

0.00027 0.003333 5040-14078 8mg/kg wetBZ#52 0.00260

0.00027 0.003333 5040-14080 1mg/kg wetBZ#52 [2C] 0.00267

0.00027 0.003333 5040-14081 3mg/kg wetBZ#66 0.00271

0.00027 0.003333 5040-14079 1mg/kg wetBZ#66 [2C] 0.00262

0.00027 0.003333 5040-14070 13mg/kg wetBZ#8 0.00233

0.00027 0.003333 5040-14074 3mg/kg wetBZ#8 [2C] 0.00248

0.003333 30-150700.00234 mg/kg wetSurrogate: Tetrachloro-m-xylene

0.003333 30-150770.00256 mg/kg wetSurrogate: Tetrachloro-m-xylene [2C]
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Whites Mill Pond Dam ESS Laboratory Work Order:  1810852

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Quality Control Data

 Analyte Result MRL Units

Spike

Level

Source

Result %REC

%REC

Limits RPD

RPD

Limit Qualifier 

8082 Polychlorinated Biphenyls (PCB) / Congeners

Batch CK80848 - 3540C

Blank

0.00027 mg/kg wetBZ#101 ND

0.00027 mg/kg wetBZ#101 [2C] ND

0.00027 mg/kg wetBZ#105 ND

0.00027 mg/kg wetBZ#105 [2C] ND

0.00027 mg/kg wetBZ#118 ND

0.00027 mg/kg wetBZ#118 [2C] ND

0.00027 mg/kg wetBZ#128 ND

0.00027 mg/kg wetBZ#128 [2C] ND

0.00027 mg/kg wetBZ#138 ND

0.00027 mg/kg wetBZ#138 [2C] ND

0.00027 mg/kg wetBZ#153 ND

0.00027 mg/kg wetBZ#153 [2C] ND

0.00027 mg/kg wetBZ#170 ND

0.00027 mg/kg wetBZ#170 [2C] ND

0.00027 mg/kg wetBZ#18 ND

0.00027 mg/kg wetBZ#18 [2C] ND

0.00027 mg/kg wetBZ#180 ND

0.00027 mg/kg wetBZ#180 [2C] ND

0.00027 mg/kg wetBZ#187 ND

0.00027 mg/kg wetBZ#187 [2C] ND

0.00027 mg/kg wetBZ#195 ND

0.00027 mg/kg wetBZ#195 [2C] ND

0.00027 mg/kg wetBZ#206 ND

0.00027 mg/kg wetBZ#206 [2C] ND

0.00027 mg/kg wetBZ#209 ND

0.00027 mg/kg wetBZ#209 [2C] ND

0.00027 mg/kg wetBZ#28 ND

0.00027 mg/kg wetBZ#28 [2C] ND

0.00027 mg/kg wetBZ#44 ND

0.00027 mg/kg wetBZ#44 [2C] ND

0.00027 mg/kg wetBZ#52 ND

0.00027 mg/kg wetBZ#52 [2C] ND

0.00027 mg/kg wetBZ#66 ND

0.00027 mg/kg wetBZ#66 [2C] ND

0.00027 mg/kg wetBZ#8 ND

0.00027 mg/kg wetBZ#8 [2C] ND

0.003333 30-150720.00240 mg/kg wetSurrogate: Tetrachloro-m-xylene

0.003333 30-150730.00244 mg/kg wetSurrogate: Tetrachloro-m-xylene [2C]

LCS

0.00027 0.003333 40-14088mg/kg wetBZ#101 0.00295

0.00027 0.003333 40-14078mg/kg wetBZ#101 [2C] 0.00261

0.00027 0.003333 40-14091mg/kg wetBZ#105 0.00303

0.00027 0.003333 40-14083mg/kg wetBZ#105 [2C] 0.00278
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Whites Mill Pond Dam ESS Laboratory Work Order:  1810852

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Quality Control Data

 Analyte Result MRL Units

Spike

Level

Source

Result %REC

%REC

Limits RPD

RPD

Limit Qualifier 

8082 Polychlorinated Biphenyls (PCB) / Congeners

Batch CK80848 - 3540C

0.00027 0.003333 40-14085mg/kg wetBZ#118 0.00283

0.00027 0.003333 40-14086mg/kg wetBZ#118 [2C] 0.00285

0.00027 0.003333 40-14097mg/kg wetBZ#128 0.00324

0.00027 0.003333 40-14082mg/kg wetBZ#128 [2C] 0.00274

0.00027 0.003333 40-14088mg/kg wetBZ#138 0.00293

0.00027 0.003333 40-14080mg/kg wetBZ#138 [2C] 0.00267

0.00027 0.003333 40-14085mg/kg wetBZ#153 0.00285

0.00027 0.003333 40-14077mg/kg wetBZ#153 [2C] 0.00258

0.00027 0.003333 40-14085mg/kg wetBZ#170 0.00282

0.00027 0.003333 40-14087mg/kg wetBZ#170 [2C] 0.00289

0.00027 0.003333 40-14078mg/kg wetBZ#18 0.00259

0.00027 0.003333 40-14077mg/kg wetBZ#18 [2C] 0.00257

0.00027 0.003333 40-14084mg/kg wetBZ#180 0.00281

0.00027 0.003333 40-14087mg/kg wetBZ#180 [2C] 0.00291

0.00027 0.003333 40-14084mg/kg wetBZ#187 0.00281

0.00027 0.003333 40-14080mg/kg wetBZ#187 [2C] 0.00265

0.00027 0.003333 40-14087mg/kg wetBZ#195 0.00291

0.00027 0.003333 40-14088mg/kg wetBZ#195 [2C] 0.00294

0.00027 0.003333 40-14089mg/kg wetBZ#206 0.00297

0.00027 0.003333 40-14091mg/kg wetBZ#206 [2C] 0.00305

0.00027 0.003333 40-14091mg/kg wetBZ#209 0.00303

0.00027 0.003333 40-14091mg/kg wetBZ#209 [2C] 0.00304

0.00027 0.003333 40-14079mg/kg wetBZ#28 0.00264

0.00027 0.003333 40-14072mg/kg wetBZ#28 [2C] 0.00240

0.00027 0.003333 40-14080mg/kg wetBZ#44 0.00267

0.00027 0.003333 40-14083mg/kg wetBZ#44 [2C] 0.00276

0.00027 0.003333 40-14075mg/kg wetBZ#52 0.00252

0.00027 0.003333 40-14078mg/kg wetBZ#52 [2C] 0.00260

0.00027 0.003333 40-14080mg/kg wetBZ#66 0.00265

0.00027 0.003333 40-14081mg/kg wetBZ#66 [2C] 0.00269

0.00027 0.003333 40-14066mg/kg wetBZ#8 0.00220

0.00027 0.003333 40-14070mg/kg wetBZ#8 [2C] 0.00234

0.003333 30-150770.00256 mg/kg wetSurrogate: Tetrachloro-m-xylene

0.003333 30-150780.00259 mg/kg wetSurrogate: Tetrachloro-m-xylene [2C]

LCS Dup

0.00027 0.003333 5040-14083 7mg/kg wetBZ#101 0.00276

0.00027 0.003333 5040-14080 2mg/kg wetBZ#101 [2C] 0.00266

0.00027 0.003333 5040-14094 3mg/kg wetBZ#105 0.00313

0.00027 0.003333 5040-14084 0.3mg/kg wetBZ#105 [2C] 0.00279

0.00027 0.003333 5040-14085 0.4mg/kg wetBZ#118 0.00284

0.00027 0.003333 5040-14086 0.1mg/kg wetBZ#118 [2C] 0.00285

0.00027 0.003333 5040-14092 6mg/kg wetBZ#128 0.00305

0.00027 0.003333 5040-14082 0.1mg/kg wetBZ#128 [2C] 0.00274

0.00027 0.003333 5040-14088 0.2mg/kg wetBZ#138 0.00294
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Whites Mill Pond Dam ESS Laboratory Work Order:  1810852

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Quality Control Data

 Analyte Result MRL Units

Spike

Level

Source

Result %REC

%REC

Limits RPD

RPD

Limit Qualifier 

8082 Polychlorinated Biphenyls (PCB) / Congeners

Batch CK80848 - 3540C

0.00027 0.003333 5040-14080 0.07mg/kg wetBZ#138 [2C] 0.00267

0.00027 0.003333 5040-14085 0.05mg/kg wetBZ#153 0.00285

0.00027 0.003333 5040-14077 0.1mg/kg wetBZ#153 [2C] 0.00258

0.00027 0.003333 5040-14082 3mg/kg wetBZ#170 0.00275

0.00027 0.003333 5040-14086 0.6mg/kg wetBZ#170 [2C] 0.00287

0.00027 0.003333 5040-14076 2mg/kg wetBZ#18 0.00254

0.00027 0.003333 5040-14076 2mg/kg wetBZ#18 [2C] 0.00252

0.00027 0.003333 5040-14081 4mg/kg wetBZ#180 0.00270

0.00027 0.003333 5040-14086 1mg/kg wetBZ#180 [2C] 0.00287

0.00027 0.003333 5040-14083 2mg/kg wetBZ#187 0.00276

0.00027 0.003333 5040-14079 0.7mg/kg wetBZ#187 [2C] 0.00264

0.00027 0.003333 5040-14083 5mg/kg wetBZ#195 0.00276

0.00027 0.003333 5040-14088 0.6mg/kg wetBZ#195 [2C] 0.00292

0.00027 0.003333 5040-14085 4mg/kg wetBZ#206 0.00285

0.00027 0.003333 5040-14091 0.7mg/kg wetBZ#206 [2C] 0.00303

0.00027 0.003333 5040-14087 4mg/kg wetBZ#209 0.00291

0.00027 0.003333 5040-14090 0.9mg/kg wetBZ#209 [2C] 0.00301

0.00027 0.003333 5040-14077 2mg/kg wetBZ#28 0.00257

0.00027 0.003333 5040-14081 12mg/kg wetBZ#28 [2C] 0.00271

0.00027 0.003333 5040-14073 9mg/kg wetBZ#44 0.00243

0.00027 0.003333 5040-14085 3mg/kg wetBZ#44 [2C] 0.00284

0.00027 0.003333 5040-14075 1mg/kg wetBZ#52 0.00249

0.00027 0.003333 5040-14077 1mg/kg wetBZ#52 [2C] 0.00257

0.00027 0.003333 5040-14077 3mg/kg wetBZ#66 0.00257

0.00027 0.003333 5040-14082 2mg/kg wetBZ#66 [2C] 0.00274

0.00027 0.003333 5040-14070 6mg/kg wetBZ#8 0.00234

0.00027 0.003333 5040-14068 2mg/kg wetBZ#8 [2C] 0.00228

0.003333 30-150700.00235 mg/kg wetSurrogate: Tetrachloro-m-xylene

0.003333 30-150740.00247 mg/kg wetSurrogate: Tetrachloro-m-xylene [2C]

8100M Total Petroleum Hydrocarbons

Batch CK80115 - 3546

Blank

0.2 mg/kg wetDecane (C10) ND

0.2 mg/kg wetDocosane (C22) ND

0.2 mg/kg wetDodecane (C12) ND

0.2 mg/kg wetEicosane (C20) ND

0.2 mg/kg wetHexacosane (C26) ND

0.2 mg/kg wetHexadecane (C16) ND

0.2 mg/kg wetNonadecane (C19) ND

0.2 mg/kg wetNonane (C9) ND

0.2 mg/kg wetOctacosane (C28) ND

0.2 mg/kg wetOctadecane (C18) ND

0.2 mg/kg wetTetracosane (C24) ND
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Whites Mill Pond Dam ESS Laboratory Work Order:  1810852

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Quality Control Data

 Analyte Result MRL Units

Spike

Level

Source

Result %REC

%REC

Limits RPD

RPD

Limit Qualifier 

8100M Total Petroleum Hydrocarbons

Batch CK80115 - 3546

0.2 mg/kg wetTetradecane (C14) ND

15.0 mg/kg wetTotal Petroleum Hydrocarbons ND

0.2 mg/kg wetTriacontane (C30) ND

5.000 40-140824.08 mg/kg wetSurrogate: O-Terphenyl

LCS

0.2 2.500 40-14069mg/kg wetDecane (C10) 1.7

0.2 2.500 40-14086mg/kg wetDocosane (C22) 2.2

0.2 2.500 40-14073mg/kg wetDodecane (C12) 1.8

0.2 2.500 40-14085mg/kg wetEicosane (C20) 2.1

0.2 2.500 40-14087mg/kg wetHexacosane (C26) 2.2

0.2 2.500 40-14081mg/kg wetHexadecane (C16) 2.0

0.2 2.500 40-14091mg/kg wetNonadecane (C19) 2.3

0.2 2.500 30-14062mg/kg wetNonane (C9) 1.6

0.2 2.500 40-14087mg/kg wetOctacosane (C28) 2.2

0.2 2.500 40-14084mg/kg wetOctadecane (C18) 2.1

0.2 2.500 40-14087mg/kg wetTetracosane (C24) 2.2

0.2 2.500 40-14079mg/kg wetTetradecane (C14) 2.0

15.0 35.00 40-14083mg/kg wetTotal Petroleum Hydrocarbons 29.1

0.2 2.500 40-14087mg/kg wetTriacontane (C30) 2.2

5.000 40-140793.95 mg/kg wetSurrogate: O-Terphenyl

LCS Dup

0.2 2.500 5040-14074 7mg/kg wetDecane (C10) 1.9

0.2 2.500 5040-14089 3mg/kg wetDocosane (C22) 2.2

0.2 2.500 5040-14079 7mg/kg wetDodecane (C12) 2.0

0.2 2.500 5040-14088 3mg/kg wetEicosane (C20) 2.2

0.2 2.500 5040-14090 3mg/kg wetHexacosane (C26) 2.2

0.2 2.500 5040-14086 5mg/kg wetHexadecane (C16) 2.1

0.2 2.500 5040-14095 5mg/kg wetNonadecane (C19) 2.4

0.2 2.500 5030-14067 7mg/kg wetNonane (C9) 1.7

0.2 2.500 5040-14090 3mg/kg wetOctacosane (C28) 2.3

0.2 2.500 5040-14087 4mg/kg wetOctadecane (C18) 2.2

0.2 2.500 5040-14090 3mg/kg wetTetracosane (C24) 2.3

0.2 2.500 5040-14083 6mg/kg wetTetradecane (C14) 2.1

15.0 35.00 5040-14086 4mg/kg wetTotal Petroleum Hydrocarbons 30.2

0.2 2.500 5040-14090 3mg/kg wetTriacontane (C30) 2.3

5.000 40-140804.01 mg/kg wetSurrogate: O-Terphenyl

Classical Chemistry

Batch CJ83157 - General Preparation

Blank

100 mg/kgTotal Organic Carbon (1) ND

100 mg/kgTotal Organic Carbon (2) ND
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Whites Mill Pond Dam ESS Laboratory Work Order:  1810852

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Quality Control Data

 Analyte Result MRL Units

Spike

Level

Source

Result %REC

%REC

Limits RPD

RPD

Limit Qualifier 

Classical Chemistry

Batch CJ83157 - General Preparation

LCS

100 10000 80-120106mg/kgTotal Organic Carbon (1) 10600

100 10000 80-120111mg/kgTotal Organic Carbon (2) 11100

LCS Dup

100 10000 2080-120109 3mg/kgTotal Organic Carbon (1) 10900

100 10000 2080-120111 0.09mg/kgTotal Organic Carbon (2) 11100

MADEP-EPH Extractable Petroleum Hydrocarbons

Batch CK80109 - 3546

Blank

15.0 mg/kg wetC19-C36 Aliphatics1 ND

15.0 mg/kg wetC9-C18 Aliphatics1 ND

0.5 mg/kg wetDecane (C10) ND

0.5 mg/kg wetDocosane (C22) ND

0.5 mg/kg wetDodecane (C12) ND

0.5 mg/kg wetEicosane (C20) ND

0.5 mg/kg wetHexacosane (C26) ND

0.5 mg/kg wetHexadecane (C16) ND

0.5 mg/kg wetHexatriacontane (C36) ND

0.5 mg/kg wetNonadecane (C19) ND

0.5 mg/kg wetNonane (C9) ND

0.5 mg/kg wetOctacosane (C28) ND

0.5 mg/kg wetOctadecane (C18) ND

0.5 mg/kg wetTetracosane (C24) ND

0.5 mg/kg wetTetradecane (C14) ND

0.5 mg/kg wetTriacontane (C30) ND

2.000 40-140671.34 mg/kg wetSurrogate: 1-Chlorooctadecane

Blank

15.0 mg/kg wetC11-C22 Unadjusted Aromatics1 ND

50.00 40-14010251.2 mg/LSurrogate: 2-Bromonaphthalene

50.00 40-1409346.6 mg/LSurrogate: 2-Fluorobiphenyl

2.000 40-1401052.10 mg/kg wetSurrogate: O-Terphenyl

Blank

0.020 mg/kg wet2-Methylnaphthalene ND

0.020 mg/kg wetAcenaphthene ND

0.020 mg/kg wetAcenaphthylene ND

0.008 mg/kg wetAnthracene ND

0.008 mg/kg wetBenzo(a)anthracene ND

0.008 mg/kg wetBenzo(a)pyrene ND

0.020 mg/kg wetBenzo(b)fluoranthene ND

0.020 mg/kg wetBenzo(g,h,i)perylene ND

0.020 mg/kg wetBenzo(k)fluoranthene ND
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Whites Mill Pond Dam ESS Laboratory Work Order:  1810852

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Quality Control Data

 Analyte Result MRL Units

Spike

Level

Source

Result %REC

%REC

Limits RPD

RPD

Limit Qualifier 

MADEP-EPH Extractable Petroleum Hydrocarbons

Batch CK80109 - 3546

0.020 mg/kg wetChrysene ND

0.008 mg/kg wetDibenzo(a,h)Anthracene ND

0.020 mg/kg wetFluoranthene ND

0.008 mg/kg wetFluorene ND

0.020 mg/kg wetIndeno(1,2,3-cd)Pyrene ND

0.020 mg/kg wetNaphthalene ND

0.020 mg/kg wetPhenanthrene ND

0.020 mg/kg wetPyrene ND

LCS

15.0 16.00 40-140101mg/kg wetC19-C36 Aliphatics1 16.1

15.0 12.00 40-14073mg/kg wetC9-C18 Aliphatics1 8.8

0.5 2.000 40-14048mg/kg wetDecane (C10) 1.0

0.5 2.000 40-14070mg/kg wetDocosane (C22) 1.4

0.5 2.000 40-14055mg/kg wetDodecane (C12) 1.1

0.5 2.000 40-14069mg/kg wetEicosane (C20) 1.4

0.5 2.000 40-14068mg/kg wetHexacosane (C26) 1.4

0.5 2.000 40-14070mg/kg wetHexadecane (C16) 1.4

0.5 2.000 40-14072mg/kg wetHexatriacontane (C36) 1.4

0.5 2.000 40-14069mg/kg wetNonadecane (C19) 1.4

0.5 2.000 30-14037mg/kg wetNonane (C9) 0.7

0.5 2.000 40-14066mg/kg wetOctacosane (C28) 1.3

0.5 2.000 40-14070mg/kg wetOctadecane (C18) 1.4

0.5 2.000 40-14071mg/kg wetTetracosane (C24) 1.4

0.5 2.000 40-14062mg/kg wetTetradecane (C14) 1.2

0.5 2.000 40-14066mg/kg wetTriacontane (C30) 1.3

2.000 40-140731.46 mg/kg wetSurrogate: 1-Chlorooctadecane

LCS

15.0 34.00 40-14082mg/kg wetC11-C22 Unadjusted Aromatics1 28.0

50.00 40-14010050.0 mg/LSurrogate: 2-Bromonaphthalene

50.00 40-1409647.9 mg/LSurrogate: 2-Fluorobiphenyl

2.000 40-1401052.10 mg/kg wetSurrogate: O-Terphenyl

LCS

0-5%2-Methylnaphthalene Breakthrough 0.0

0-5%Naphthalene Breakthrough 0.0

LCS

0.080 2.000 40-14049mg/kg wet2-Methylnaphthalene 0.986

0.080 2.000 40-14083mg/kg wetAcenaphthene 1.66

0.080 2.000 40-14086mg/kg wetAcenaphthylene 1.72

0.032 2.000 40-14083mg/kg wetAnthracene 1.66

0.032 2.000 40-14083mg/kg wetBenzo(a)anthracene 1.66

0.032 2.000 40-14089mg/kg wetBenzo(a)pyrene 1.78

0.080 2.000 40-14094mg/kg wetBenzo(b)fluoranthene 1.87

0.080 2.000 40-14089mg/kg wetBenzo(g,h,i)perylene 1.79

185 Frances Avenue, Cranston, RI  02910-2211          Tel: 401-461-7181          Fax: 401-461-4486          http://www.ESSLaboratory.com
Dependability          ♦          Quality          ♦          Service
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Whites Mill Pond Dam ESS Laboratory Work Order:  1810852

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Quality Control Data

 Analyte Result MRL Units

Spike

Level

Source

Result %REC

%REC

Limits RPD

RPD

Limit Qualifier 

MADEP-EPH Extractable Petroleum Hydrocarbons

Batch CK80109 - 3546

0.080 2.000 40-14084mg/kg wetBenzo(k)fluoranthene 1.67

0.080 2.000 40-14084mg/kg wetChrysene 1.68

0.032 2.000 40-140100mg/kg wetDibenzo(a,h)Anthracene 2.00

0.080 2.000 40-14087mg/kg wetFluoranthene 1.73

0.032 2.000 40-14089mg/kg wetFluorene 1.78

0.080 2.000 40-14097mg/kg wetIndeno(1,2,3-cd)Pyrene 1.94

0.080 2.000 40-14057mg/kg wetNaphthalene 1.14

0.080 2.000 40-14079mg/kg wetPhenanthrene 1.58

0.080 2.000 40-14091mg/kg wetPyrene 1.82

LCS Dup

15.0 16.00 2540-14099 1mg/kg wetC19-C36 Aliphatics1 15.9

15.0 12.00 2540-14072 2mg/kg wetC9-C18 Aliphatics1 8.7

0.5 2.000 2540-14045 7mg/kg wetDecane (C10) 0.9

0.5 2.000 2540-14069 2mg/kg wetDocosane (C22) 1.4

0.5 2.000 2540-14052 5mg/kg wetDodecane (C12) 1.0

0.5 2.000 2540-14068 1mg/kg wetEicosane (C20) 1.4

0.5 2.000 2540-14067 1mg/kg wetHexacosane (C26) 1.3

0.5 2.000 2540-14069 1mg/kg wetHexadecane (C16) 1.4

0.5 2.000 2540-14071 1mg/kg wetHexatriacontane (C36) 1.4

0.5 2.000 2540-14068 0.9mg/kg wetNonadecane (C19) 1.4

0.5 2.000 2530-14036 4mg/kg wetNonane (C9) 0.7

0.5 2.000 2540-14065 3mg/kg wetOctacosane (C28) 1.3

0.5 2.000 2540-14069 0.8mg/kg wetOctadecane (C18) 1.4

0.5 2.000 2540-14069 2mg/kg wetTetracosane (C24) 1.4

0.5 2.000 2540-14060 3mg/kg wetTetradecane (C14) 1.2

0.5 2.000 2540-14064 3mg/kg wetTriacontane (C30) 1.3

2.000 40-140701.41 mg/kg wetSurrogate: 1-Chlorooctadecane

LCS Dup

15.0 34.00 2540-14082 0.04mg/kg wetC11-C22 Unadjusted Aromatics1 28.0

50.00 40-14010451.9 mg/LSurrogate: 2-Bromonaphthalene

50.00 40-1409748.5 mg/LSurrogate: 2-Fluorobiphenyl

2.000 40-1401062.12 mg/kg wetSurrogate: O-Terphenyl

LCS Dup

2000-5%2-Methylnaphthalene Breakthrough 0.0

2000-5%Naphthalene Breakthrough 0.0

LCS Dup

0.080 2.000 3040-14051 3mg/kg wet2-Methylnaphthalene 1.02

0.080 2.000 3040-14084 0.6mg/kg wetAcenaphthene 1.67

0.080 2.000 3040-14087 1mg/kg wetAcenaphthylene 1.74

0.032 2.000 3040-14081 3mg/kg wetAnthracene 1.62

0.032 2.000 3040-14082 1mg/kg wetBenzo(a)anthracene 1.64

0.032 2.000 3040-14089 0.1mg/kg wetBenzo(a)pyrene 1.78

0.080 2.000 3040-14093 0.2mg/kg wetBenzo(b)fluoranthene 1.87

185 Frances Avenue, Cranston, RI  02910-2211          Tel: 401-461-7181          Fax: 401-461-4486          http://www.ESSLaboratory.com
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Whites Mill Pond Dam ESS Laboratory Work Order:  1810852

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Quality Control Data

 Analyte Result MRL Units

Spike

Level

Source

Result %REC

%REC

Limits RPD

RPD

Limit Qualifier 

MADEP-EPH Extractable Petroleum Hydrocarbons

Batch CK80109 - 3546

0.080 2.000 3040-14087 3mg/kg wetBenzo(g,h,i)perylene 1.73

0.080 2.000 3040-14083 0.2mg/kg wetBenzo(k)fluoranthene 1.67

0.080 2.000 3040-14081 4mg/kg wetChrysene 1.62

0.032 2.000 3040-140100 0.006mg/kg wetDibenzo(a,h)Anthracene 2.00

0.080 2.000 3040-14085 2mg/kg wetFluoranthene 1.69

0.032 2.000 3040-14090 1mg/kg wetFluorene 1.80

0.080 2.000 3040-14098 1mg/kg wetIndeno(1,2,3-cd)Pyrene 1.96

0.080 2.000 3040-14061 7mg/kg wetNaphthalene 1.23

0.080 2.000 3040-14076 5mg/kg wetPhenanthrene 1.51

0.080 2.000 3040-14092 0.8mg/kg wetPyrene 1.84

185 Frances Avenue, Cranston, RI  02910-2211          Tel: 401-461-7181          Fax: 401-461-4486          http://www.ESSLaboratory.com
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Whites Mill Pond Dam ESS Laboratory Work Order:  1810852

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Notes and Definitions 

Z-08 See Attached

U Analyte included in the analysis, but not detected

P Percent difference between primary and confirmation results exceeds 40% (P).

LC Lower value is used due to matrix interferences (LC).

D Diluted.

CD- Continuing Calibration %Diff/Drift is below control limit (CD-).

Sample results reported on a dry weight basis
Relative Percent DifferenceRPD

dry
Analyte NOT DETECTED at or above the MRL (LOQ), LOD for DoD Reports, MDL for J-Flagged AnalytesND

MDL
MRL

Method Detection Limit
Method Reporting Limit

I/V
F/V

Initial Volume
Final Volume

§ Subcontracted analysis; see attached report
1
2
3

Range result excludes concentrations of surrogates and/or internal standards eluting in that range.
Range result excludes concentrations of target analytes eluting in that range.
Range result excludes the concentration of the C9-C10 aromatic range.

Avg Results reported as a mathematical average.
NR No Recovery

LOD Limit of Detection

[CALC] Calculated Analyte

LOQ Limit of Quantitation

DL Detection Limit

SUB Subcontracted analysis; see attached report
Reporting LimitRL

EDL Estimated Detection Limit

185 Frances Avenue, Cranston, RI  02910-2211          Tel: 401-461-7181          Fax: 401-461-4486          http://www.ESSLaboratory.com
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Whites Mill Pond Dam ESS Laboratory Work Order:  1810852

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

ESS LABORATORY CERTIFICATIONS AND ACCREDITATIONS

ENVIRONMENTAL

Rhode Island Potable and Non Potable Water: LAI00179

http://www.health.ri.gov/find/labs/analytical/ESS.pdf

Connecticut Potable and Non Potable Water, Solid and Hazardous Waste: PH-0750

http://www.ct.gov/dph/lib/dph/environmental_health/environmental_laboratories/pdf/OutofStateCommercialLaboratories.pdf

Maine Potable and Non Potable Water, and Solid and Hazardous Waste:  RI00002

http://www.maine.gov/dhhs/mecdc/environmental-health/dwp/partners/labCert.shtml

Massachusetts Potable and Non Potable Water: M-RI002

http://public.dep.state.ma.us/Labcert/Labcert.aspx

New Hampshire (NELAP accredited) Potable and Non Potable Water, Solid and Hazardous Waste: 2424

http://des.nh.gov/organization/divisions/water/dwgb/nhelap/index.htm

New York (NELAP accredited) Non Potable Water, Solid and Hazardous Waste: 11313

http://www.wadsworth.org/labcert/elap/comm.html

New Jersey (NELAP accredited) Non Potable Water, Solid and Hazardous Waste: RI006

http://datamine2.state.nj.us/DEP_OPRA/OpraMain/pi_main?mode=pi_by_site&sort_order=PI_NAMEA&Select+a+Site:=58715

United States Department of Agriculture Soil Permit: P330-12-00139

Pennsylvania: 68-01752

http://www.dep.pa.gov/Business/OtherPrograms/Labs/Pages/Laboratory-Accreditation-Program.aspx

185 Frances Avenue, Cranston, RI  02910-2211          Tel: 401-461-7181          Fax: 401-461-4486          http://www.ESSLaboratory.com
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1 of 1
11.06.18

ESS Sample 

No.
Sample No. 

Depth 

(ft)

Laboratory           

No.

Water

Content

%

LL

%

PL

%

Gravel 

%

Sand 

%

Fines 

%

Org. 

%
Gs

Dry 

unit 

wt. pcf

Test 

Water 

Content 

%

gd 

MAX 

(pcf)

Wopt (%)

gd 

MAX 

(pcf)

Wopt (%) 

(Corr.)

Test 

Setup as 

% of 

Proctor

CBR @ 

0.1"

CBR @ 

0.2"

Perme-

ability 

cm/sec

1810852-01 S-3 18-S-1621 26.1 72.7 1.2

Brown f-c SAND, some f-c 

Gravel, trace Silt

1810852-02 S-4 18-S-1622 13.1 85.5 1.4

Brown f-c SAND, little fine 

Gravel, trace Silt

1810852-03 S-5 18-S-1623 0.8 49.1 50.1

Dark Brown organic SILT and 

f-m SAND, trace fine Gravel

1810852-04 S-6 18-S-1624 68.2 30.4 1.4

Brown f-c GRAVEL, some f-c 

Sand, trace Silt

1810852-05 S-7 18-S-1625 59.4 39.8 0.8

Brown f-c GRAVEL and f-c 

SAND, trace Silt

Reviewed By Date Reviewed 11.07.2018

Let's Build a Solid Foundation Collected By: Joshua Zall Report Date:

LABORATORY TESTING DATA SHEET 

Identification Tests Proctor / CBR / Permeability Tests

Laboratory Log

and

Soil Description

195 Frances Avenue Client Information: Project Information:
Cranston RI, 02910 GZA GeoEnvironmental White's Mill Pond Dam

Phone: (401)-467-6454 Norwood, MA Amesbury, MA 

Summary Page:
Fax: (401)-467-2398 PM: Joshua Zall ESS Project Number: 1810852

http://www.thielsch.com Assigned By: Joshua Zall
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Particle Size Distribution Report
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Test Results (D6913 &  ASTM D 1140)

Opening Percent Spec.* Pass?

Size Finer (Percent) (X=Fail)

Material Description

Atterberg Limits (ASTM D 4318)

Classification

Coefficients

Date Received: Date Tested:

Tested By:

Checked By:

Title:

Date Sampled:Source of Sample: Composite
Sample Number: 1810852-01 / S-3

Client:

Project:

Project No: Figure

Brown f-c SAND, some f-c Gravel, trace Silt

1.5"
1"

0.75"
0.5"

0.375"
#4
#10
#20
#40
#60
#100
#200

100.0
85.4
85.4
83.7
80.4
73.9
62.0
44.9
23.8

9.5
2.6
1.2

NP NV NP

SP A-1-b

30.2971 16.3723 1.7704
1.0467 0.5165 0.3148
0.2564 6.90 0.59

10.31.18 11.05.18

JD / BC

Rebecca Roth

Laboratory Coordinator

ESS

White's Mill Pond Dam

1810852

PL= LL= PI=

USCS (D 2487)= AASHTO (M 145)=

D90= D85= D60=
D50= D30= D15=
D10= Cu= Cc=

Remarks

* (no specification provided)

Thielsch Engineering Inc.

Cranston, RI 1810852-01
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Particle Size Distribution Report
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Test Results (D6913 &  ASTM D 1140)

Opening Percent Spec.* Pass?

Size Finer (Percent) (X=Fail)

Material Description

Atterberg Limits (ASTM D 4318)

Classification

Coefficients

Date Received: Date Tested:

Tested By:

Checked By:

Title:

Date Sampled:Source of Sample: Composite
Sample Number: 1810852-02 / S-4

Client:

Project:

Project No: Figure

Brown f-c SAND, little fine Gravel, trace Silt

0.75"
0.5"

0.375"
#4
#10
#20
#40
#60
#100
#200

100.0
98.4
93.9
86.9
74.2
54.2
33.7
16.4

4.4
1.4

NP NV NP

SP A-1-b

6.8368 3.9793 1.0599
0.7284 0.3800 0.2387
0.1986 5.34 0.69

10.31.18 11.05.18

JD / BC

Rebecca Roth

Laboratory Coordinator

ESS

White's Mill Pond Dam

1810852

PL= LL= PI=

USCS (D 2487)= AASHTO (M 145)=

D90= D85= D60=
D50= D30= D15=
D10= Cu= Cc=

Remarks

* (no specification provided)

Thielsch Engineering Inc.

Cranston, RI 1810852-02
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Particle Size Distribution Report
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Test Results (D6913 &  ASTM D 1140)

Opening Percent Spec.* Pass?

Size Finer (Percent) (X=Fail)

Material Description

Atterberg Limits (ASTM D 4318)

Classification

Coefficients

Date Received: Date Tested:

Tested By:

Checked By:

Title:

Date Sampled:Source of Sample: Composite
Sample Number: 1810852-03 / S-5

Client:

Project:

Project No: Figure

Dark Brown organic SILT and f-m SAND, trace fine Gravel

.375"
#4
#10
#20
#40
#60
#100
#200

100.0
99.2
96.7
91.4
88.1
81.2
64.0
50.1

0 0 0

ML A-4(0)

0.6355 0.3026 0.1299

10.31.18 11.05.18

JD / BC

Rebecca Roth

Laboratory Coordinator

ESS

White's Mill Pond Dam

1810852

PL= LL= PI=

USCS (D 2487)= AASHTO (M 145)=

D90= D85= D60=
D50= D30= D15=
D10= Cu= Cc=

Remarks

* (no specification provided)

Thielsch Engineering Inc.

Cranston, RI 1810852-03

Page 79 of 84



Particle Size Distribution Report
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Test Results (D6913 &  ASTM D 1140)

Opening Percent Spec.* Pass?

Size Finer (Percent) (X=Fail)

Material Description

Atterberg Limits (ASTM D 4318)

Classification

Coefficients

Date Received: Date Tested:

Tested By:

Checked By:

Title:

Date Sampled:Source of Sample: Composite
Sample Number: 1810852-04 / S-6

Client:

Project:

Project No: Figure

Brown f-c GRAVEL, some f-c Sand, trace Silt

1.5"
1"

0.75"
0.5"

0.375"
#4
#10
#20
#40
#60
#100
#200

100.0
77.0
49.2
45.4
41.4
31.8
24.8
14.4

7.4
4.1
2.4
1.4

NP NV NP

GW A-1-a

30.3577 28.0220 21.5739
19.2783 3.8097 0.8893
0.5709 37.79 1.18

Contains organic material

10.31.18 11.05.18

JD / BC

Rebecca Roth

Laboratory Coordinator

ESS

White's Mill Pond Dam

1810852

PL= LL= PI=

USCS (D 2487)= AASHTO (M 145)=

D90= D85= D60=
D50= D30= D15=
D10= Cu= Cc=

Remarks

* (no specification provided)

Thielsch Engineering Inc.

Cranston, RI 1810852-04
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Particle Size Distribution Report
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Test Results (D6913 &  ASTM D 1140)

Opening Percent Spec.* Pass?

Size Finer (Percent) (X=Fail)

Material Description

Atterberg Limits (ASTM D 4318)

Classification

Coefficients

Date Received: Date Tested:

Tested By:

Checked By:

Title:

Date Sampled:Source of Sample: Composite
Sample Number: 1810852-05 / S-7

Client:

Project:

Project No: Figure

Brown f-c GRAVEL and f-c SAND, trace Silt

1.5"
1"

0.75"
0.5"

0.375"
#4
#10
#20
#40
#60
#100
#200

100.0
85.9
69.7
57.2
50.8
40.6
32.9
23.2
13.8

5.8
1.8
0.8

NP NV NP

GP A-1-a

27.7686 24.9699 14.3219
9.1321 1.5062 0.4591
0.3348 42.78 0.47

10.31.18 11.05.18

JD / BC

Rebecca Roth

Laboratory Coordinator

ESS

White's Mill Pond Dam

1810852

PL= LL= PI=

USCS (D 2487)= AASHTO (M 145)=

D90= D85= D60=
D50= D30= D15=
D10= Cu= Cc=

Remarks

* (no specification provided)

Thielsch Engineering Inc.

Cranston, RI 1810852-05
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APPENDIX B 

SURFACE WATER 

ENVIRONMENTAL CHEMISTRY LABORATORY RESULTS 



ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

CERTIFICATE OF ANALYSIS

Derek Schipper

GZA GeoEnvironmental, Inc.

249 Vanderbilt Avenue

Norwood, MA 02062

RE:  Whites Mill Pond Dam (01.0173542.10)

ESS Laboratory Work Order Number:   1810853

This signed Certificate of Analysis is our approved release of your analytical results. These results are 

only representative of sample aliquots received at the laboratory. ESS Laboratory expects its clients to 

follow all regulatory sampling guidelines. Beginning with this page, the entire report has been paginated. 

This report should not be copied except in full without the approval of the laboratory. Samples will be 

disposed of thirty days after the final report has been delivered. If you have any questions or concerns, 

please feel free to call our Customer Service Department. 

Laurel Stoddard

Laboratory Director

Analytical Summary

The project as described above has been analyzed in accordance with the ESS Quality Assurance Plan. 

This plan utilizes the following methodologies: US EPA SW-846, US EPA Methods for Chemical 

Analysis of Water and Wastes per 40 CFR Part 136, APHA Standard Methods for the Examination of 

Water and Wastewater, American Society for Testing and Materials (ASTM), and other recognized 

methodologies. The analyses with these noted observations are in conformance to the Quality Assurance 

Plan. In chromatographic analysis, manual integration is frequently used instead of automated 

integration because it produces more accurate results.

The test results present in this report are in compliance with TNI and relative state standards, and/or 

client Quality Assurance Project Plans (QAPP). The laboratory has reviewed the following: Sample 

Preservations, Hold Times, Initial Calibrations, Continuing Calibrations, Method Blanks, Blank Spikes, 

Blank Spike Duplicates, Duplicates, Matrix Spikes, Matrix Spike Duplicates, Surrogates and Internal 

Standards. Any results which were found to be outside of the recommended ranges stated in our SOPs 

will be noted in the Project Narrative.
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Whites Mill Pond Dam ESS Laboratory Work Order:  1810853

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

SAMPLE RECEIPT

The following samples were received on October 30, 2018 for the analyses specified on the enclosed Chain of Custody Record. 

Lab Number MatrixSample Name Analysis
SW-1 6010C, 6020A, 7010, 7470A, 8260B, EPH8270, 

EPH8270SIM, MADEP-EPH

Surface Water1810853-01 

SW-2 6010C, 6020A, 7010, 7470A, 8260B, EPH8270, 

EPH8270SIM, MADEP-EPH

Surface Water1810853-02 
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Whites Mill Pond Dam ESS Laboratory Work Order:  1810853

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

PROJECT NARRATIVE

8260B Volatile Organic Compounds
Continuing Calibration %Diff/Drift is below control limit (CD-).C8J0698-CCV1

Bromomethane (24% @ 20%)

Blank Spike recovery is below lower control limit (B-).CJ83143-BS1

4-Methyl-2-Pentanone (68% @ 70-130%), Tetrahydrofuran (67% @ 70-130%), trans-1,3-Dichloropropene 

(64% @ 70-130%)

Blank Spike recovery is below lower control limit (B-).CJ83143-BSD1

4-Methyl-2-Pentanone (69% @ 70-130%)

Relative percent difference for duplicate is outside of criteria (D+).CJ83143-BSD1

Tetrahydrofuran (29% @ 20%)

End of Project Narrative.

No other observations noted.

DATA USABILITY LINKS
To ensure you are viewing the most current version of the documents below, please clear your internet cookies for 

www.ESSLaboratory.com. Consult your IT Support personnel for information on how to clear your internet cookies.

Definitions of Quality Control Parameters

Semivolatile Organics Internal Standard Information

Volatile Organics Internal Standard Information

Volatile Organics Surrogate Information

Semivolatile Organics Surrogate Information

EPH and VPH Alkane Lists
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Whites Mill Pond Dam ESS Laboratory Work Order:  1810853

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

CURRENT SW-846 METHODOLOGY VERSIONS

Prep Methods

3005A - Aqueous ICP Digestion

3020A - Aqueous Graphite Furnace / ICP MS Digestion

3050B - Solid ICP / Graphite Furnace / ICP MS Digestion

3060A - Solid Hexavalent Chromium Digestion

3510C - Separatory Funnel Extraction

3520C - Liquid / Liquid Extraction

3540C - Manual Soxhlet Extraction

3541 - Automated Soxhlet Extraction

3546 - Microwave Extraction

3580A - Waste Dilution

5030B - Aqueous Purge and Trap

5030C - Aqueous Purge and Trap

5035 - Solid Purge and Trap

Analytical Methods

1010A - Flashpoint

6010C - ICP

6020A - ICP MS

7010   - Graphite Furnace

7196A - Hexavalent Chromium

7470A - Aqueous Mercury

7471B - Solid Mercury

8011 - EDB/DBCP/TCP

8015C - GRO/DRO

8081B - Pesticides

8082A - PCB

8100M - TPH

8151A - Herbicides

8260B - VOA

8270D - SVOA

8270D SIM - SVOA Low Level

9014 - Cyanide

9038 - Sulfate

9040C - Aqueous pH

9045D - Solid pH (Corrosivity)

9050A - Specific Conductance

9056A - Anions (IC)

9060A - TOC

9095B - Paint Filter

MADEP 04-1.1 - EPH

MADEP 04-2.1 - VPH

SW846 Reactivity Methods 7.3.3.2 (Reactive Cyanide) and 7.3.4.1 (Reactive Sulfide) have been withdrawn by EPA. These 

methods are reported per client request and are not NELAP accredited.

185 Frances Avenue, Cranston, RI  02910-2211          Tel: 401-461-7181          Fax: 401-461-4486          http://www.ESSLaboratory.com
Dependability          ♦          Quality          ♦          Service

Page 4 of 27



Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Whites Mill Pond Dam ESS Laboratory Work Order:  1810853

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  SW-1

Date Sampled:  10/29/18 13:45

ESS Laboratory Sample ID:  1810853-01

Sample Matrix:  Surface Water

Percent Solids:  N/A

Extraction Method:  3005A/200.7

Units: ug/L

Total Metals

Analyte Results (MRL) MDL Method Limit DF Analyst Analyzed F/V BatchI/V
7010 100 10Arsenic KJK CJ8314411/01/18  15:19 1 ND (0.5) 

6010C 100 10Barium KJK CJ8314411/01/18  19:05 1 5.6 (5.0) 

6020A 100 10Cadmium NAR CJ8314411/01/18  16:47 1 ND (0.2) 

6010C 100 10Chromium KJK CJ8314411/01/18  19:05 1 ND (2.0) 

6010C 100 10Lead KJK CJ8314411/01/18  19:05 1 ND (2.0) 

7470A 20 40Mercury MJV CJ8314611/01/18  21:50 1 ND (0.20) 

7010 100 10Selenium KJK CJ8314411/01/18  21:58 1 ND (1.0) 

6010C 100 10Silver KJK CJ8314411/01/18  19:05 1 ND (1.0) 
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Whites Mill Pond Dam ESS Laboratory Work Order:  1810853

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  SW-1

Date Sampled:  10/29/18 13:45

ESS Laboratory Sample ID:  1810853-01

Sample Matrix:  Surface Water

Analyst:  MDInitial Volume:  5
Final Volume:  5

Percent Solids:  N/A

Extraction Method:  5030B

Units: ug/L

8260B Volatile Organic Compounds

Analyte Results (MRL) MDL Method Limit DF Analyzed Sequence Batch
8260B1,1,1,2-Tetrachloroethane CJ83143C8J069810/31/18  15:22 1 ND (1.0) 

8260B1,1,1-Trichloroethane CJ83143C8J069810/31/18  15:22 1 ND (1.0) 

8260B1,1,2,2-Tetrachloroethane CJ83143C8J069810/31/18  15:22 1 ND (0.5) 

8260B1,1,2-Trichloroethane CJ83143C8J069810/31/18  15:22 1 ND (1.0) 

8260B1,1-Dichloroethane CJ83143C8J069810/31/18  15:22 1 ND (1.0) 

8260B1,1-Dichloroethene CJ83143C8J069810/31/18  15:22 1 ND (1.0) 

8260B1,1-Dichloropropene CJ83143C8J069810/31/18  15:22 1 ND (2.0) 

8260B1,2,3-Trichlorobenzene CJ83143C8J069810/31/18  15:22 1 ND (1.0) 

8260B1,2,3-Trichloropropane CJ83143C8J069810/31/18  15:22 1 ND (1.0) 

8260B1,2,4-Trichlorobenzene CJ83143C8J069810/31/18  15:22 1 ND (1.0) 

8260B1,2,4-Trimethylbenzene CJ83143C8J069810/31/18  15:22 1 ND (1.0) 

8260B1,2-Dibromo-3-Chloropropane CJ83143C8J069810/31/18  15:22 1 ND (5.0) 

8260B1,2-Dibromoethane CJ83143C8J069810/31/18  15:22 1 ND (1.0) 

8260B1,2-Dichlorobenzene CJ83143C8J069810/31/18  15:22 1 ND (1.0) 

8260B1,2-Dichloroethane CJ83143C8J069810/31/18  15:22 1 ND (1.0) 

8260B1,2-Dichloropropane CJ83143C8J069810/31/18  15:22 1 ND (1.0) 

8260B1,3,5-Trimethylbenzene CJ83143C8J069810/31/18  15:22 1 ND (1.0) 

8260B1,3-Dichlorobenzene CJ83143C8J069810/31/18  15:22 1 ND (1.0) 

8260B1,3-Dichloropropane CJ83143C8J069810/31/18  15:22 1 ND (1.0) 

8260B1,4-Dichlorobenzene CJ83143C8J069810/31/18  15:22 1 ND (1.0) 

8260B1,4-Dioxane - Screen CJ83143C8J069810/31/18  15:22 1 ND (500) 

8260B2,2-Dichloropropane CJ83143C8J069810/31/18  15:22 1 ND (1.0) 

8260B2-Butanone CJ83143C8J069810/31/18  15:22 1 ND (10.0) 

8260B2-Chlorotoluene CJ83143C8J069810/31/18  15:22 1 ND (1.0) 

8260B2-Hexanone CJ83143C8J069810/31/18  15:22 1 ND (10.0) 

8260B4-Chlorotoluene CJ83143C8J069810/31/18  15:22 1 ND (1.0) 

8260B4-Isopropyltoluene CJ83143C8J069810/31/18  15:22 1 ND (1.0) 

8260B4-Methyl-2-Pentanone CJ83143C8J069810/31/18  15:22 1 ND (10.0) 

8260BAcetone CJ83143C8J069810/31/18  15:22 1 ND (10.0) 

8260BBenzene CJ83143C8J069810/31/18  15:22 1 ND (1.0) 

8260BBromobenzene CJ83143C8J069810/31/18  15:22 1 ND (2.0) 

8260BBromochloromethane CJ83143C8J069810/31/18  15:22 1 ND (1.0) 
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Whites Mill Pond Dam ESS Laboratory Work Order:  1810853

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  SW-1

Date Sampled:  10/29/18 13:45

ESS Laboratory Sample ID:  1810853-01

Sample Matrix:  Surface Water

Analyst:  MDInitial Volume:  5
Final Volume:  5

Percent Solids:  N/A

Extraction Method:  5030B

Units: ug/L

8260B Volatile Organic Compounds

Analyte Results (MRL) MDL Method Limit DF Analyzed Sequence Batch
8260BBromodichloromethane CJ83143C8J069810/31/18  15:22 1 ND (0.6) 

8260BBromoform CJ83143C8J069810/31/18  15:22 1 ND (1.0) 

8260BBromomethane CJ83143C8J069810/31/18  15:22 1 ND (2.0) 

8260BCarbon Disulfide CJ83143C8J069810/31/18  15:22 1 ND (1.0) 

8260BCarbon Tetrachloride CJ83143C8J069810/31/18  15:22 1 ND (1.0) 

8260BChlorobenzene CJ83143C8J069810/31/18  15:22 1 ND (1.0) 

8260BChloroethane CJ83143C8J069810/31/18  15:22 1 ND (2.0) 

8260BChloroform CJ83143C8J069810/31/18  15:22 1 ND (1.0) 

8260BChloromethane CJ83143C8J069810/31/18  15:22 1 ND (2.0) 

8260Bcis-1,2-Dichloroethene CJ83143C8J069810/31/18  15:22 1 ND (1.0) 

8260Bcis-1,3-Dichloropropene CJ83143C8J069810/31/18  15:22 1 ND (0.4) 

8260BDibromochloromethane CJ83143C8J069810/31/18  15:22 1 ND (1.0) 

8260BDibromomethane CJ83143C8J069810/31/18  15:22 1 ND (1.0) 

8260BDichlorodifluoromethane CJ83143C8J069810/31/18  15:22 1 ND (2.0) 

8260BDiethyl Ether CJ83143C8J069810/31/18  15:22 1 ND (1.0) 

8260BDi-isopropyl ether CJ83143C8J069810/31/18  15:22 1 ND (1.0) 

8260BEthyl tertiary-butyl ether CJ83143C8J069810/31/18  15:22 1 ND (1.0) 

8260BEthylbenzene CJ83143C8J069810/31/18  15:22 1 ND (1.0) 

8260BHexachlorobutadiene CJ83143C8J069810/31/18  15:22 1 ND (0.6) 

8260BHexachloroethane CJ83143C8J069810/31/18  15:22 1 ND (1.0) 

8260BIsopropylbenzene CJ83143C8J069810/31/18  15:22 1 ND (1.0) 

8260BMethyl tert-Butyl Ether CJ83143C8J069810/31/18  15:22 1 ND (1.0) 

8260BMethylene Chloride CJ83143C8J069810/31/18  15:22 1 ND (2.0) 

8260BNaphthalene CJ83143C8J069810/31/18  15:22 1 ND (1.0) 

8260Bn-Butylbenzene CJ83143C8J069810/31/18  15:22 1 ND (1.0) 

8260Bn-Propylbenzene CJ83143C8J069810/31/18  15:22 1 ND (1.0) 

8260Bsec-Butylbenzene CJ83143C8J069810/31/18  15:22 1 ND (1.0) 

8260BStyrene CJ83143C8J069810/31/18  15:22 1 ND (1.0) 

8260Btert-Butylbenzene CJ83143C8J069810/31/18  15:22 1 ND (1.0) 

8260BTertiary-amyl methyl ether CJ83143C8J069810/31/18  15:22 1 ND (1.0) 

8260BTetrachloroethene CJ83143C8J069810/31/18  15:22 1 ND (1.0) 

8260BTetrahydrofuran CJ83143C8J069810/31/18  15:22 1 ND (5.0) 
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Whites Mill Pond Dam ESS Laboratory Work Order:  1810853

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  SW-1

Date Sampled:  10/29/18 13:45

ESS Laboratory Sample ID:  1810853-01

Sample Matrix:  Surface Water

Analyst:  MDInitial Volume:  5
Final Volume:  5

Percent Solids:  N/A

Extraction Method:  5030B

Units: ug/L

8260B Volatile Organic Compounds

Analyte Results (MRL) MDL Method Limit DF Analyzed Sequence Batch
8260BToluene CJ83143C8J069810/31/18  15:22 1 ND (1.0) 

8260Btrans-1,2-Dichloroethene CJ83143C8J069810/31/18  15:22 1 ND (1.0) 

8260Btrans-1,3-Dichloropropene CJ83143C8J069810/31/18  15:22 1 ND (0.4) 

8260BTrichloroethene CJ83143C8J069810/31/18  15:22 1 ND (1.0) 

8260BTrichlorofluoromethane CJ83143C8J069810/31/18  15:22 1 ND (1.0) 

8260BVinyl Chloride CJ83143C8J069810/31/18  15:22 1 ND (1.0) 

8260BXylene O CJ83143C8J069810/31/18  15:22 1 ND (1.0) 

8260BXylene P,M CJ83143C8J069810/31/18  15:22 1 ND (2.0) 

8260BXylenes (Total) [CALC]10/31/18  15:22 1 ND (2.0) 

%Recovery Qualifier Limits

70-130106 %Surrogate: 1,2-Dichloroethane-d4

70-13084 %Surrogate: 4-Bromofluorobenzene

70-13098 %Surrogate: Dibromofluoromethane

70-130100 %Surrogate: Toluene-d8
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Whites Mill Pond Dam ESS Laboratory Work Order:  1810853

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  SW-1

Date Sampled:  10/29/18 13:45

ESS Laboratory Sample ID:  1810853-01

Sample Matrix:  Surface Water

Prepared:  11/5/18  16:35
Initial Volume:  1070
Final Volume:  1

Percent Solids:  N/A

Extraction Method:  3510C

Units: ug/L

MADEP-EPH Extractable Petroleum Hydrocarbons

Analyte Results (MRL) MDL Method Limit DF Analyst Analyzed Sequence Batch
MADEP-EPHC9-C18 Aliphatics1 SMR CK80507C8K007011/07/18  12:48 1 ND (93) 

MADEP-EPHC19-C36 Aliphatics1 SMR CK80507C8K007011/07/18  12:48 1 ND (93) 

EPH8270C11-C22 Unadjusted Aromatics1 ZLC CK80507C8K010211/07/18   2:46 1 ND (93.5) 

EPH8270C11-C22 Aromatics1,2 VSC [CALC]11/07/18   4:10 ND (93.5) 

EPH8270SIM2-Methylnaphthalene VSC CK80507C8K009111/07/18   4:10 1 ND (0.47) 

EPH8270SIMAcenaphthene VSC CK80507C8K009111/07/18   4:10 1 ND (0.19) 

EPH8270SIMNaphthalene VSC CK80507C8K009111/07/18   4:10 1 ND (0.47) 

EPH8270SIMPhenanthrene VSC CK80507C8K009111/07/18   4:10 1 ND (0.47) 

EPH8270SIMAcenaphthylene VSC CK80507C8K009111/07/18   4:10 1 ND (0.19) 

EPH8270SIMAnthracene VSC CK80507C8K009111/07/18   4:10 1 ND (0.19) 

EPH8270SIMBenzo(a)anthracene VSC CK80507C8K009111/07/18   4:10 1 ND (0.19) 

EPH8270SIMBenzo(a)pyrene VSC CK80507C8K009111/07/18   4:10 1 ND (0.09) 

EPH8270SIMBenzo(b)fluoranthene VSC CK80507C8K009111/07/18   4:10 1 ND (0.19) 

EPH8270SIMBenzo(g,h,i)perylene VSC CK80507C8K009111/07/18   4:10 1 ND (0.19) 

EPH8270SIMBenzo(k)fluoranthene VSC CK80507C8K009111/07/18   4:10 1 ND (0.19) 

EPH8270SIMChrysene VSC CK80507C8K009111/07/18   4:10 1 ND (0.19) 

EPH8270SIMDibenzo(a,h)Anthracene VSC CK80507C8K009111/07/18   4:10 1 ND (0.19) 

EPH8270SIMFluoranthene VSC CK80507C8K009111/07/18   4:10 1 ND (0.19) 

EPH8270SIMFluorene VSC CK80507C8K009111/07/18   4:10 1 ND (0.19) 

EPH8270SIMIndeno(1,2,3-cd)Pyrene VSC CK80507C8K009111/07/18   4:10 1 ND (0.19) 

EPH8270SIMPyrene VSC CK80507C8K009111/07/18   4:10 1 ND (0.19) 

MADEP-EPHPreservative: SMR CK80507pH <= 2

%Recovery Qualifier Limits

40-14066 %Surrogate: 1-Chlorooctadecane

40-140112 %Surrogate: 2-Bromonaphthalene

40-140111 %Surrogate: 2-Fluorobiphenyl

40-14086 %Surrogate: O-Terphenyl
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Whites Mill Pond Dam ESS Laboratory Work Order:  1810853

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  SW-2

Date Sampled:  10/29/18 14:45

ESS Laboratory Sample ID:  1810853-02

Sample Matrix:  Surface Water

Percent Solids:  N/A

Extraction Method:  3005A/200.7

Units: ug/L

Total Metals

Analyte Results (MRL) MDL Method Limit DF Analyst Analyzed F/V BatchI/V
7010 100 10Arsenic KJK CJ8314411/01/18  15:25 1 0.6 (0.5) 

6010C 100 10Barium KJK CJ8314411/01/18  19:09 1 7.7 (5.0) 

6020A 100 10Cadmium NAR CJ8314411/01/18  16:52 1 ND (0.2) 

6010C 100 10Chromium KJK CJ8314411/01/18  19:09 1 ND (2.0) 

6010C 100 10Lead KJK CJ8314411/01/18  19:09 1 ND (2.0) 

7470A 20 40Mercury MJV CJ8314611/01/18  22:04 1 ND (0.20) 

7010 100 10Selenium KJK CJ8314411/01/18  22:04 1 ND (1.0) 

6010C 100 10Silver KJK CJ8314411/01/18  19:09 1 ND (1.0) 
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Whites Mill Pond Dam ESS Laboratory Work Order:  1810853

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  SW-2

Date Sampled:  10/29/18 14:45

ESS Laboratory Sample ID:  1810853-02

Sample Matrix:  Surface Water

Analyst:  MDInitial Volume:  5
Final Volume:  5

Percent Solids:  N/A

Extraction Method:  5030B

Units: ug/L

8260B Volatile Organic Compounds

Analyte Results (MRL) MDL Method Limit DF Analyzed Sequence Batch
8260B1,1,1,2-Tetrachloroethane CJ83143C8J069810/31/18  15:48 1 ND (1.0) 

8260B1,1,1-Trichloroethane CJ83143C8J069810/31/18  15:48 1 ND (1.0) 

8260B1,1,2,2-Tetrachloroethane CJ83143C8J069810/31/18  15:48 1 ND (0.5) 

8260B1,1,2-Trichloroethane CJ83143C8J069810/31/18  15:48 1 ND (1.0) 

8260B1,1-Dichloroethane CJ83143C8J069810/31/18  15:48 1 ND (1.0) 

8260B1,1-Dichloroethene CJ83143C8J069810/31/18  15:48 1 ND (1.0) 

8260B1,1-Dichloropropene CJ83143C8J069810/31/18  15:48 1 ND (2.0) 

8260B1,2,3-Trichlorobenzene CJ83143C8J069810/31/18  15:48 1 ND (1.0) 

8260B1,2,3-Trichloropropane CJ83143C8J069810/31/18  15:48 1 ND (1.0) 

8260B1,2,4-Trichlorobenzene CJ83143C8J069810/31/18  15:48 1 ND (1.0) 

8260B1,2,4-Trimethylbenzene CJ83143C8J069810/31/18  15:48 1 ND (1.0) 

8260B1,2-Dibromo-3-Chloropropane CJ83143C8J069810/31/18  15:48 1 ND (5.0) 

8260B1,2-Dibromoethane CJ83143C8J069810/31/18  15:48 1 ND (1.0) 

8260B1,2-Dichlorobenzene CJ83143C8J069810/31/18  15:48 1 ND (1.0) 

8260B1,2-Dichloroethane CJ83143C8J069810/31/18  15:48 1 ND (1.0) 

8260B1,2-Dichloropropane CJ83143C8J069810/31/18  15:48 1 ND (1.0) 

8260B1,3,5-Trimethylbenzene CJ83143C8J069810/31/18  15:48 1 ND (1.0) 

8260B1,3-Dichlorobenzene CJ83143C8J069810/31/18  15:48 1 ND (1.0) 

8260B1,3-Dichloropropane CJ83143C8J069810/31/18  15:48 1 ND (1.0) 

8260B1,4-Dichlorobenzene CJ83143C8J069810/31/18  15:48 1 ND (1.0) 

8260B1,4-Dioxane - Screen CJ83143C8J069810/31/18  15:48 1 ND (500) 

8260B2,2-Dichloropropane CJ83143C8J069810/31/18  15:48 1 ND (1.0) 

8260B2-Butanone CJ83143C8J069810/31/18  15:48 1 ND (10.0) 

8260B2-Chlorotoluene CJ83143C8J069810/31/18  15:48 1 ND (1.0) 

8260B2-Hexanone CJ83143C8J069810/31/18  15:48 1 ND (10.0) 

8260B4-Chlorotoluene CJ83143C8J069810/31/18  15:48 1 ND (1.0) 

8260B4-Isopropyltoluene CJ83143C8J069810/31/18  15:48 1 ND (1.0) 

8260B4-Methyl-2-Pentanone CJ83143C8J069810/31/18  15:48 1 ND (10.0) 

8260BAcetone CJ83143C8J069810/31/18  15:48 1 ND (10.0) 

8260BBenzene CJ83143C8J069810/31/18  15:48 1 ND (1.0) 

8260BBromobenzene CJ83143C8J069810/31/18  15:48 1 ND (2.0) 

8260BBromochloromethane CJ83143C8J069810/31/18  15:48 1 ND (1.0) 
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Whites Mill Pond Dam ESS Laboratory Work Order:  1810853

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  SW-2

Date Sampled:  10/29/18 14:45

ESS Laboratory Sample ID:  1810853-02

Sample Matrix:  Surface Water

Analyst:  MDInitial Volume:  5
Final Volume:  5

Percent Solids:  N/A

Extraction Method:  5030B

Units: ug/L

8260B Volatile Organic Compounds

Analyte Results (MRL) MDL Method Limit DF Analyzed Sequence Batch
8260BBromodichloromethane CJ83143C8J069810/31/18  15:48 1 ND (0.6) 

8260BBromoform CJ83143C8J069810/31/18  15:48 1 ND (1.0) 

8260BBromomethane CJ83143C8J069810/31/18  15:48 1 ND (2.0) 

8260BCarbon Disulfide CJ83143C8J069810/31/18  15:48 1 ND (1.0) 

8260BCarbon Tetrachloride CJ83143C8J069810/31/18  15:48 1 ND (1.0) 

8260BChlorobenzene CJ83143C8J069810/31/18  15:48 1 ND (1.0) 

8260BChloroethane CJ83143C8J069810/31/18  15:48 1 ND (2.0) 

8260BChloroform CJ83143C8J069810/31/18  15:48 1 ND (1.0) 

8260BChloromethane CJ83143C8J069810/31/18  15:48 1 ND (2.0) 

8260Bcis-1,2-Dichloroethene CJ83143C8J069810/31/18  15:48 1 ND (1.0) 

8260Bcis-1,3-Dichloropropene CJ83143C8J069810/31/18  15:48 1 ND (0.4) 

8260BDibromochloromethane CJ83143C8J069810/31/18  15:48 1 ND (1.0) 

8260BDibromomethane CJ83143C8J069810/31/18  15:48 1 ND (1.0) 

8260BDichlorodifluoromethane CJ83143C8J069810/31/18  15:48 1 ND (2.0) 

8260BDiethyl Ether CJ83143C8J069810/31/18  15:48 1 ND (1.0) 

8260BDi-isopropyl ether CJ83143C8J069810/31/18  15:48 1 ND (1.0) 

8260BEthyl tertiary-butyl ether CJ83143C8J069810/31/18  15:48 1 ND (1.0) 

8260BEthylbenzene CJ83143C8J069810/31/18  15:48 1 ND (1.0) 

8260BHexachlorobutadiene CJ83143C8J069810/31/18  15:48 1 ND (0.6) 

8260BHexachloroethane CJ83143C8J069810/31/18  15:48 1 ND (1.0) 

8260BIsopropylbenzene CJ83143C8J069810/31/18  15:48 1 ND (1.0) 

8260BMethyl tert-Butyl Ether CJ83143C8J069810/31/18  15:48 1 ND (1.0) 

8260BMethylene Chloride CJ83143C8J069810/31/18  15:48 1 ND (2.0) 

8260BNaphthalene CJ83143C8J069810/31/18  15:48 1 ND (1.0) 

8260Bn-Butylbenzene CJ83143C8J069810/31/18  15:48 1 ND (1.0) 

8260Bn-Propylbenzene CJ83143C8J069810/31/18  15:48 1 ND (1.0) 

8260Bsec-Butylbenzene CJ83143C8J069810/31/18  15:48 1 ND (1.0) 

8260BStyrene CJ83143C8J069810/31/18  15:48 1 ND (1.0) 

8260Btert-Butylbenzene CJ83143C8J069810/31/18  15:48 1 ND (1.0) 

8260BTertiary-amyl methyl ether CJ83143C8J069810/31/18  15:48 1 ND (1.0) 

8260BTetrachloroethene CJ83143C8J069810/31/18  15:48 1 ND (1.0) 

8260BTetrahydrofuran CJ83143C8J069810/31/18  15:48 1 ND (5.0) 
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Whites Mill Pond Dam ESS Laboratory Work Order:  1810853

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  SW-2

Date Sampled:  10/29/18 14:45

ESS Laboratory Sample ID:  1810853-02

Sample Matrix:  Surface Water

Analyst:  MDInitial Volume:  5
Final Volume:  5

Percent Solids:  N/A

Extraction Method:  5030B

Units: ug/L

8260B Volatile Organic Compounds

Analyte Results (MRL) MDL Method Limit DF Analyzed Sequence Batch
8260BToluene CJ83143C8J069810/31/18  15:48 1 ND (1.0) 

8260Btrans-1,2-Dichloroethene CJ83143C8J069810/31/18  15:48 1 ND (1.0) 

8260Btrans-1,3-Dichloropropene CJ83143C8J069810/31/18  15:48 1 ND (0.4) 

8260BTrichloroethene CJ83143C8J069810/31/18  15:48 1 ND (1.0) 

8260BTrichlorofluoromethane CJ83143C8J069810/31/18  15:48 1 ND (1.0) 

8260BVinyl Chloride CJ83143C8J069810/31/18  15:48 1 ND (1.0) 

8260BXylene O CJ83143C8J069810/31/18  15:48 1 ND (1.0) 

8260BXylene P,M CJ83143C8J069810/31/18  15:48 1 ND (2.0) 

8260BXylenes (Total) [CALC]10/31/18  15:48 1 ND (2.0) 

%Recovery Qualifier Limits

70-130105 %Surrogate: 1,2-Dichloroethane-d4

70-13086 %Surrogate: 4-Bromofluorobenzene

70-13098 %Surrogate: Dibromofluoromethane

70-130100 %Surrogate: Toluene-d8
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Whites Mill Pond Dam ESS Laboratory Work Order:  1810853

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Client Sample ID:  SW-2

Date Sampled:  10/29/18 14:45

ESS Laboratory Sample ID:  1810853-02

Sample Matrix:  Surface Water

Prepared:  11/5/18  16:35
Initial Volume:  1070
Final Volume:  1

Percent Solids:  N/A

Extraction Method:  3510C

Units: ug/L

MADEP-EPH Extractable Petroleum Hydrocarbons

Analyte Results (MRL) MDL Method Limit DF Analyst Analyzed Sequence Batch
MADEP-EPHC9-C18 Aliphatics1 SMR CK80507C8K007011/07/18  13:36 1 ND (93) 

MADEP-EPHC19-C36 Aliphatics1 SMR CK80507C8K007011/07/18  13:36 1 ND (93) 

EPH8270C11-C22 Unadjusted Aromatics1 ZLC CK80507C8K010211/07/18   3:29 1 ND (93.5) 

EPH8270C11-C22 Aromatics1,2 VSC [CALC]11/07/18   4:59 ND (93.5) 

EPH8270SIM2-Methylnaphthalene VSC CK80507C8K009111/07/18   4:59 1 ND (0.47) 

EPH8270SIMAcenaphthene VSC CK80507C8K009111/07/18   4:59 1 ND (0.19) 

EPH8270SIMNaphthalene VSC CK80507C8K009111/07/18   4:59 1 ND (0.47) 

EPH8270SIMPhenanthrene VSC CK80507C8K009111/07/18   4:59 1 ND (0.47) 

EPH8270SIMAcenaphthylene VSC CK80507C8K009111/07/18   4:59 1 ND (0.19) 

EPH8270SIMAnthracene VSC CK80507C8K009111/07/18   4:59 1 ND (0.19) 

EPH8270SIMBenzo(a)anthracene VSC CK80507C8K009111/07/18   4:59 1 ND (0.19) 

EPH8270SIMBenzo(a)pyrene VSC CK80507C8K009111/07/18   4:59 1 ND (0.09) 

EPH8270SIMBenzo(b)fluoranthene VSC CK80507C8K009111/07/18   4:59 1 ND (0.19) 

EPH8270SIMBenzo(g,h,i)perylene VSC CK80507C8K009111/07/18   4:59 1 ND (0.19) 

EPH8270SIMBenzo(k)fluoranthene VSC CK80507C8K009111/07/18   4:59 1 ND (0.19) 

EPH8270SIMChrysene VSC CK80507C8K009111/07/18   4:59 1 ND (0.19) 

EPH8270SIMDibenzo(a,h)Anthracene VSC CK80507C8K009111/07/18   4:59 1 ND (0.19) 

EPH8270SIMFluoranthene VSC CK80507C8K009111/07/18   4:59 1 ND (0.19) 

EPH8270SIMFluorene VSC CK80507C8K009111/07/18   4:59 1 ND (0.19) 

EPH8270SIMIndeno(1,2,3-cd)Pyrene VSC CK80507C8K009111/07/18   4:59 1 ND (0.19) 

EPH8270SIMPyrene VSC CK80507C8K009111/07/18   4:59 1 ND (0.19) 

MADEP-EPHPreservative: SMR CK80507pH <= 2

%Recovery Qualifier Limits

40-14057 %Surrogate: 1-Chlorooctadecane

40-140103 %Surrogate: 2-Bromonaphthalene

40-140107 %Surrogate: 2-Fluorobiphenyl

40-14082 %Surrogate: O-Terphenyl
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Whites Mill Pond Dam ESS Laboratory Work Order:  1810853

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Quality Control Data

 Analyte Result MRL Units

Spike

Level

Source

Result %REC

%REC

Limits RPD

RPD

Limit Qualifier 

Total Metals

Batch CJ83144 - 3005A/200.7

Blank

0.5 ug/LArsenic ND

5.0 ug/LBarium ND

0.2 ug/LCadmium ND

2.0 ug/LChromium ND

2.0 ug/LLead ND

1.0 ug/LSelenium ND

1.0 ug/LSilver ND

LCS

12.5 50.00 80-12086ug/LArsenic 43.1

5.0 50.00 80-12099ug/LBarium 49.5

1.0 25.02 80-12092ug/LCadmium 22.9

2.0 50.00 80-12099ug/LChromium 49.3

2.0 50.00 80-12098ug/LLead 48.9

25.0 99.95 80-12083ug/LSelenium 83.3

1.0 24.98 80-12099ug/LSilver 24.8

LCS Dup

12.5 50.00 2080-12087 0.5ug/LArsenic 43.3

5.0 50.00 2080-12095 5ug/LBarium 47.3

1.0 25.02 2080-12097 5ug/LCadmium 24.2

2.0 50.00 2080-12094 4ug/LChromium 47.2

2.0 50.00 2080-12098 0.2ug/LLead 49.0

25.0 99.95 2080-12097 16ug/LSelenium 97.4

1.0 24.98 2080-12095 4ug/LSilver 23.7

Batch CJ83146 - 245.1/7470A

Blank

0.20 ug/LMercury ND

LCS

0.20 6.000 80-12099ug/LMercury 5.93

LCS Dup

0.20 6.000 2080-120100 0.7ug/LMercury 5.97

8260B Volatile Organic Compounds

Batch CJ83143 - 5030B

Blank

1.0 ug/L1,1,1,2-Tetrachloroethane ND

1.0 ug/L1,1,1-Trichloroethane ND

0.5 ug/L1,1,2,2-Tetrachloroethane ND

1.0 ug/L1,1,2-Trichloroethane ND

1.0 ug/L1,1-Dichloroethane ND

1.0 ug/L1,1-Dichloroethene ND

2.0 ug/L1,1-Dichloropropene ND

1.0 ug/L1,2,3-Trichlorobenzene ND
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Whites Mill Pond Dam ESS Laboratory Work Order:  1810853

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Quality Control Data

 Analyte Result MRL Units

Spike

Level

Source

Result %REC

%REC

Limits RPD

RPD

Limit Qualifier 

8260B Volatile Organic Compounds

Batch CJ83143 - 5030B

1.0 ug/L1,2,3-Trichloropropane ND

1.0 ug/L1,2,4-Trichlorobenzene ND

1.0 ug/L1,2,4-Trimethylbenzene ND

5.0 ug/L1,2-Dibromo-3-Chloropropane ND

1.0 ug/L1,2-Dibromoethane ND

1.0 ug/L1,2-Dichlorobenzene ND

1.0 ug/L1,2-Dichloroethane ND

1.0 ug/L1,2-Dichloropropane ND

1.0 ug/L1,3,5-Trimethylbenzene ND

1.0 ug/L1,3-Dichlorobenzene ND

1.0 ug/L1,3-Dichloropropane ND

1.0 ug/L1,4-Dichlorobenzene ND

500 ug/L1,4-Dioxane - Screen ND

1.0 ug/L2,2-Dichloropropane ND

10.0 ug/L2-Butanone ND

1.0 ug/L2-Chlorotoluene ND

10.0 ug/L2-Hexanone ND

1.0 ug/L4-Chlorotoluene ND

1.0 ug/L4-Isopropyltoluene ND

10.0 ug/L4-Methyl-2-Pentanone ND

10.0 ug/LAcetone ND

1.0 ug/LBenzene ND

2.0 ug/LBromobenzene ND

1.0 ug/LBromochloromethane ND

0.6 ug/LBromodichloromethane ND

1.0 ug/LBromoform ND

2.0 ug/LBromomethane ND

1.0 ug/LCarbon Disulfide ND

1.0 ug/LCarbon Tetrachloride ND

1.0 ug/LChlorobenzene ND

2.0 ug/LChloroethane ND

1.0 ug/LChloroform ND

2.0 ug/LChloromethane ND

1.0 ug/Lcis-1,2-Dichloroethene ND

0.4 ug/Lcis-1,3-Dichloropropene ND

1.0 ug/LDibromochloromethane ND

1.0 ug/LDibromomethane ND

2.0 ug/LDichlorodifluoromethane ND

1.0 ug/LDiethyl Ether ND

1.0 ug/LDi-isopropyl ether ND

1.0 ug/LEthyl tertiary-butyl ether ND

1.0 ug/LEthylbenzene ND

0.6 ug/LHexachlorobutadiene ND

1.0 ug/LHexachloroethane ND

1.0 ug/LIsopropylbenzene ND
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Whites Mill Pond Dam ESS Laboratory Work Order:  1810853

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Quality Control Data

 Analyte Result MRL Units

Spike

Level

Source

Result %REC

%REC

Limits RPD

RPD

Limit Qualifier 

8260B Volatile Organic Compounds

Batch CJ83143 - 5030B

1.0 ug/LMethyl tert-Butyl Ether ND

2.0 ug/LMethylene Chloride ND

1.0 ug/LNaphthalene ND

1.0 ug/Ln-Butylbenzene ND

1.0 ug/Ln-Propylbenzene ND

1.0 ug/Lsec-Butylbenzene ND

1.0 ug/LStyrene ND

1.0 ug/Ltert-Butylbenzene ND

1.0 ug/LTertiary-amyl methyl ether ND

1.0 ug/LTetrachloroethene ND

5.0 ug/LTetrahydrofuran ND

1.0 ug/LToluene ND

1.0 ug/Ltrans-1,2-Dichloroethene ND

0.4 ug/Ltrans-1,3-Dichloropropene ND

1.0 ug/LTrichloroethene ND

1.0 ug/LTrichlorofluoromethane ND

1.0 ug/LVinyl Chloride ND

1.0 ug/LXylene O ND

2.0 ug/LXylene P,M ND

25.00 70-13010726.7 ug/LSurrogate: 1,2-Dichloroethane-d4

25.00 70-1308521.4 ug/LSurrogate: 4-Bromofluorobenzene

25.00 70-13010024.9 ug/LSurrogate: Dibromofluoromethane

25.00 70-1309523.7 ug/LSurrogate: Toluene-d8

LCS

10.00 70-13090ug/L1,1,1,2-Tetrachloroethane 9.0

10.00 70-13090ug/L1,1,1-Trichloroethane 9.0

10.00 70-13090ug/L1,1,2,2-Tetrachloroethane 9.0

10.00 70-13083ug/L1,1,2-Trichloroethane 8.3

10.00 70-13084ug/L1,1-Dichloroethane 8.4

10.00 70-13084ug/L1,1-Dichloroethene 8.4

10.00 70-13085ug/L1,1-Dichloropropene 8.5

10.00 70-13095ug/L1,2,3-Trichlorobenzene 9.5

10.00 70-13077ug/L1,2,3-Trichloropropane 7.7

10.00 70-13092ug/L1,2,4-Trichlorobenzene 9.2

10.00 70-13076ug/L1,2,4-Trimethylbenzene 7.6

10.00 70-13077ug/L1,2-Dibromo-3-Chloropropane 7.7

10.00 70-13084ug/L1,2-Dibromoethane 8.4

10.00 70-13089ug/L1,2-Dichlorobenzene 8.9

10.00 70-13087ug/L1,2-Dichloroethane 8.7

10.00 70-13075ug/L1,2-Dichloropropane 7.5

10.00 70-13078ug/L1,3,5-Trimethylbenzene 7.8

10.00 70-13090ug/L1,3-Dichlorobenzene 9.0

10.00 70-13088ug/L1,3-Dichloropropane 8.8

10.00 70-13096ug/L1,4-Dichlorobenzene 9.6

200.0 0-33275ug/L1,4-Dioxane - Screen 149

185 Frances Avenue, Cranston, RI  02910-2211          Tel: 401-461-7181          Fax: 401-461-4486          http://www.ESSLaboratory.com
Dependability          ♦          Quality          ♦          Service

Page 17 of 27



Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Whites Mill Pond Dam ESS Laboratory Work Order:  1810853

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Quality Control Data

 Analyte Result MRL Units

Spike

Level

Source

Result %REC

%REC

Limits RPD

RPD

Limit Qualifier 

8260B Volatile Organic Compounds

Batch CJ83143 - 5030B

10.00 70-13090ug/L2,2-Dichloropropane 9.0

50.00 70-13077ug/L2-Butanone 38.3

10.00 70-13090ug/L2-Chlorotoluene 9.0

50.00 70-13074ug/L2-Hexanone 36.8

10.00 70-13094ug/L4-Chlorotoluene 9.4

10.00 70-13095ug/L4-Isopropyltoluene 9.5

50.00 70-13068ug/L4-Methyl-2-Pentanone 34.2 B-

50.00 70-13076ug/LAcetone 37.8

10.00 70-13083ug/LBenzene 8.3

10.00 70-13088ug/LBromobenzene 8.8

10.00 70-13084ug/LBromochloromethane 8.4

10.00 70-13082ug/LBromodichloromethane 8.2

10.00 70-13089ug/LBromoform 8.9

10.00 70-13097ug/LBromomethane 9.7

10.00 70-13080ug/LCarbon Disulfide 8.0

10.00 70-13090ug/LCarbon Tetrachloride 9.0

10.00 70-13089ug/LChlorobenzene 8.9

10.00 70-130103ug/LChloroethane 10.3

10.00 70-13085ug/LChloroform 8.5

10.00 70-130107ug/LChloromethane 10.7

10.00 70-13085ug/Lcis-1,2-Dichloroethene 8.5

10.00 70-13077ug/Lcis-1,3-Dichloropropene 7.7

10.00 70-13082ug/LDibromochloromethane 8.2

10.00 70-13085ug/LDibromomethane 8.5

10.00 70-130102ug/LDichlorodifluoromethane 10.2

10.00 70-13084ug/LDiethyl Ether 8.4

10.00 70-13079ug/LDi-isopropyl ether 7.9

10.00 70-13073ug/LEthyl tertiary-butyl ether 7.3

10.00 70-13086ug/LEthylbenzene 8.6

10.00 70-130106ug/LHexachlorobutadiene 10.6

10.00 70-13088ug/LHexachloroethane 8.8

10.00 70-13085ug/LIsopropylbenzene 8.5

10.00 70-13079ug/LMethyl tert-Butyl Ether 7.9

10.00 70-13074ug/LMethylene Chloride 7.4

10.00 70-13073ug/LNaphthalene 7.3

10.00 70-13087ug/Ln-Butylbenzene 8.7

10.00 70-13084ug/Ln-Propylbenzene 8.4

10.00 70-13091ug/Lsec-Butylbenzene 9.1

10.00 70-13092ug/LStyrene 9.2

10.00 70-13082ug/Ltert-Butylbenzene 8.2

10.00 70-13071ug/LTertiary-amyl methyl ether 7.1

10.00 70-13080ug/LTetrachloroethene 8.0

10.00 70-13067ug/LTetrahydrofuran 6.7 B-

10.00 70-13087ug/LToluene 8.7

10.00 70-13078ug/Ltrans-1,2-Dichloroethene 7.8
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Whites Mill Pond Dam ESS Laboratory Work Order:  1810853

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Quality Control Data

 Analyte Result MRL Units

Spike

Level

Source

Result %REC

%REC

Limits RPD

RPD

Limit Qualifier 

8260B Volatile Organic Compounds

Batch CJ83143 - 5030B

10.00 70-13064ug/Ltrans-1,3-Dichloropropene 6.4 B-

10.00 70-13081ug/LTrichloroethene 8.1

10.00 70-13095ug/LTrichlorofluoromethane 9.5

10.00 70-130115ug/LVinyl Chloride 11.5

10.00 70-13082ug/LXylene O 8.2

20.00 70-13079ug/LXylene P,M 15.9

25.00 70-1309423.4 ug/LSurrogate: 1,2-Dichloroethane-d4

25.00 70-1309724.2 ug/LSurrogate: 4-Bromofluorobenzene

25.00 70-1309022.5 ug/LSurrogate: Dibromofluoromethane

25.00 70-1309323.3 ug/LSurrogate: Toluene-d8

LCS Dup

10.00 2070-13088 2ug/L1,1,1,2-Tetrachloroethane 8.8

10.00 2070-13092 2ug/L1,1,1-Trichloroethane 9.2

10.00 2070-13084 7ug/L1,1,2,2-Tetrachloroethane 8.4

10.00 2070-13086 4ug/L1,1,2-Trichloroethane 8.6

10.00 2070-13086 2ug/L1,1-Dichloroethane 8.6

10.00 2070-13087 2ug/L1,1-Dichloroethene 8.7

10.00 2070-13092 8ug/L1,1-Dichloropropene 9.2

10.00 2070-13090 5ug/L1,2,3-Trichlorobenzene 9.0

10.00 2070-13076 2ug/L1,2,3-Trichloropropane 7.6

10.00 2070-13090 2ug/L1,2,4-Trichlorobenzene 9.0

10.00 2070-13078 2ug/L1,2,4-Trimethylbenzene 7.8

10.00 2070-13074 4ug/L1,2-Dibromo-3-Chloropropane 7.4

10.00 2070-13085 0.8ug/L1,2-Dibromoethane 8.5

10.00 2070-13088 1ug/L1,2-Dichlorobenzene 8.8

10.00 2070-13093 6ug/L1,2-Dichloroethane 9.3

10.00 2070-13078 4ug/L1,2-Dichloropropane 7.8

10.00 2070-13079 1ug/L1,3,5-Trimethylbenzene 7.9

10.00 2070-13090 0.8ug/L1,3-Dichlorobenzene 9.0

10.00 2070-13088 0.7ug/L1,3-Dichloropropane 8.8

10.00 2070-13095 2ug/L1,4-Dichlorobenzene 9.5

200.0 2000-33284 11ug/L1,4-Dioxane - Screen 167

10.00 2070-13092 2ug/L2,2-Dichloropropane 9.2

50.00 2070-13075 1ug/L2-Butanone 37.7

10.00 2070-13091 1ug/L2-Chlorotoluene 9.1

50.00 2070-13074 0.4ug/L2-Hexanone 37.0

10.00 2070-13094 0.4ug/L4-Chlorotoluene 9.4

10.00 2070-13093 1ug/L4-Isopropyltoluene 9.3

50.00 2070-13069 0.8ug/L4-Methyl-2-Pentanone 34.5 B-

50.00 2070-13078 4ug/LAcetone 39.2

10.00 2070-13086 3ug/LBenzene 8.6

10.00 2070-13090 3ug/LBromobenzene 9.0

10.00 2070-13085 2ug/LBromochloromethane 8.5

10.00 2070-13084 2ug/LBromodichloromethane 8.4

10.00 2070-13089 0.1ug/LBromoform 8.9
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Whites Mill Pond Dam ESS Laboratory Work Order:  1810853

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Quality Control Data

 Analyte Result MRL Units

Spike

Level

Source

Result %REC

%REC

Limits RPD

RPD

Limit Qualifier 

8260B Volatile Organic Compounds

Batch CJ83143 - 5030B

10.00 2070-13095 2ug/LBromomethane 9.5

10.00 2070-13085 5ug/LCarbon Disulfide 8.5

10.00 2070-13097 7ug/LCarbon Tetrachloride 9.7

10.00 2070-13089 0.2ug/LChlorobenzene 8.9

10.00 2070-130122 17ug/LChloroethane 12.2

10.00 2070-13090 6ug/LChloroform 9.0

10.00 2070-130104 3ug/LChloromethane 10.4

10.00 2070-13089 5ug/Lcis-1,2-Dichloroethene 8.9

10.00 2070-13082 6ug/Lcis-1,3-Dichloropropene 8.2

10.00 2070-13081 2ug/LDibromochloromethane 8.1

10.00 2070-13088 3ug/LDibromomethane 8.8

10.00 2070-130104 2ug/LDichlorodifluoromethane 10.4

10.00 2070-13084 0.4ug/LDiethyl Ether 8.4

10.00 2070-13083 5ug/LDi-isopropyl ether 8.3

10.00 2070-13074 1ug/LEthyl tertiary-butyl ether 7.4

10.00 2070-13087 1ug/LEthylbenzene 8.7

10.00 2070-130107 1ug/LHexachlorobutadiene 10.7

10.00 2070-13085 4ug/LHexachloroethane 8.5

10.00 2070-13086 1ug/LIsopropylbenzene 8.6

10.00 2070-13084 7ug/LMethyl tert-Butyl Ether 8.4

10.00 2070-13078 4ug/LMethylene Chloride 7.8

10.00 2070-13074 1ug/LNaphthalene 7.4

10.00 2070-13083 5ug/Ln-Butylbenzene 8.3

10.00 2070-13082 2ug/Ln-Propylbenzene 8.2

10.00 2070-13088 3ug/Lsec-Butylbenzene 8.8

10.00 2070-13091 0.8ug/LStyrene 9.1

10.00 2070-13078 5ug/Ltert-Butylbenzene 7.8

10.00 2070-13073 2ug/LTertiary-amyl methyl ether 7.3

10.00 2070-13082 3ug/LTetrachloroethene 8.2

10.00 2070-13090 29ug/LTetrahydrofuran 9.0 D+

10.00 2070-13088 0.8ug/LToluene 8.8

10.00 2070-13079 1ug/Ltrans-1,2-Dichloroethene 7.9

10.00 2070-13070 9ug/Ltrans-1,3-Dichloropropene 7.0

10.00 2070-13085 5ug/LTrichloroethene 8.5

10.00 2070-130101 6ug/LTrichlorofluoromethane 10.1

10.00 2070-130122 5ug/LVinyl Chloride 12.2

10.00 2070-13083 0.7ug/LXylene O 8.3

20.00 2070-13081 2ug/LXylene P,M 16.2

25.00 70-1309924.8 ug/LSurrogate: 1,2-Dichloroethane-d4

25.00 70-13010025.1 ug/LSurrogate: 4-Bromofluorobenzene

25.00 70-1309624.0 ug/LSurrogate: Dibromofluoromethane

25.00 70-1309624.1 ug/LSurrogate: Toluene-d8

MADEP-EPH Extractable Petroleum Hydrocarbons

Batch CK80507 - 3510C
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Whites Mill Pond Dam ESS Laboratory Work Order:  1810853

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Quality Control Data

 Analyte Result MRL Units

Spike

Level

Source

Result %REC

%REC

Limits RPD

RPD

Limit Qualifier 

MADEP-EPH Extractable Petroleum Hydrocarbons

Batch CK80507 - 3510C

Blank

100 ug/LC19-C36 Aliphatics1 ND

100 ug/LC9-C18 Aliphatics1 ND

5 ug/LDecane (C10) ND

5 ug/LDocosane (C22) ND

5 ug/LDodecane (C12) ND

5 ug/LEicosane (C20) ND

5 ug/LHexacosane (C26) ND

5 ug/LHexadecane (C16) ND

5 ug/LHexatriacontane (C36) ND

5 ug/LNonadecane (C19) ND

5 ug/LNonane (C9) ND

5 ug/LOctacosane (C28) ND

5 ug/LOctadecane (C18) ND

5 ug/LTetracosane (C24) ND

5 ug/LTetradecane (C14) ND

5 ug/LTriacontane (C30) ND

50.00 40-1408542.7 ug/LSurrogate: 1-Chlorooctadecane

Blank

100 ug/LC11-C22 Unadjusted Aromatics1 ND

50.00 40-14010552.6 mg/LSurrogate: 2-Bromonaphthalene

50.00 40-14010653.2 mg/LSurrogate: 2-Fluorobiphenyl

50.00 40-1409145.6 ug/LSurrogate: O-Terphenyl

Blank

0.50 ug/L2-Methylnaphthalene ND

0.20 ug/LAcenaphthene ND

0.20 ug/LAcenaphthylene ND

0.20 ug/LAnthracene ND

0.20 ug/LBenzo(a)anthracene ND

0.10 ug/LBenzo(a)pyrene ND

0.20 ug/LBenzo(b)fluoranthene ND

0.20 ug/LBenzo(g,h,i)perylene ND

0.20 ug/LBenzo(k)fluoranthene ND

0.20 ug/LChrysene ND

0.20 ug/LDibenzo(a,h)Anthracene ND

0.20 ug/LFluoranthene ND

0.20 ug/LFluorene ND

0.20 ug/LIndeno(1,2,3-cd)Pyrene ND

0.50 ug/LNaphthalene ND

0.50 ug/LPhenanthrene ND

0.20 ug/LPyrene ND

LCS

100 400.0 40-14090ug/LC19-C36 Aliphatics1 361

100 300.0 40-14063ug/LC9-C18 Aliphatics1 188
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Whites Mill Pond Dam ESS Laboratory Work Order:  1810853

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Quality Control Data

 Analyte Result MRL Units

Spike

Level

Source

Result %REC

%REC

Limits RPD

RPD

Limit Qualifier 

MADEP-EPH Extractable Petroleum Hydrocarbons

Batch CK80507 - 3510C

5 50.00 40-14046ug/LDecane (C10) 23

5 50.00 40-14083ug/LDocosane (C22) 42

5 50.00 40-14057ug/LDodecane (C12) 29

5 50.00 40-14082ug/LEicosane (C20) 41

5 50.00 40-14082ug/LHexacosane (C26) 41

5 50.00 40-14080ug/LHexadecane (C16) 40

5 50.00 40-14099ug/LHexatriacontane (C36) 50

5 50.00 40-14082ug/LNonadecane (C19) 41

5 50.00 30-14034ug/LNonane (C9) 17

5 50.00 40-14082ug/LOctacosane (C28) 41

5 50.00 40-14080ug/LOctadecane (C18) 40

5 50.00 40-14083ug/LTetracosane (C24) 41

5 50.00 40-14072ug/LTetradecane (C14) 36

5 50.00 40-14082ug/LTriacontane (C30) 41

50.00 40-1408642.9 ug/LSurrogate: 1-Chlorooctadecane

LCS

100 850.0 40-14079ug/LC11-C22 Unadjusted Aromatics1 668

50.00 40-14011055.0 mg/LSurrogate: 2-Bromonaphthalene

50.00 40-14010954.7 mg/LSurrogate: 2-Fluorobiphenyl

50.00 40-1409648.2 ug/LSurrogate: O-Terphenyl

LCS

0-5%2-Methylnaphthalene Breakthrough 0.0

0-5%Naphthalene Breakthrough 0.0

LCS

0.50 5.000 40-14048ug/L2-Methylnaphthalene 2.39

0.20 5.000 40-14075ug/LAcenaphthene 3.74

0.20 5.000 40-14079ug/LAcenaphthylene 3.96

0.20 5.000 40-14074ug/LAnthracene 3.70

0.20 5.000 40-14073ug/LBenzo(a)anthracene 3.66

0.10 5.000 40-14076ug/LBenzo(a)pyrene 3.80

0.20 5.000 40-14082ug/LBenzo(b)fluoranthene 4.12

0.20 5.000 40-14077ug/LBenzo(g,h,i)perylene 3.87

0.20 5.000 40-14071ug/LBenzo(k)fluoranthene 3.56

0.20 5.000 40-14076ug/LChrysene 3.78

0.20 5.000 40-14084ug/LDibenzo(a,h)Anthracene 4.21

0.20 5.000 40-14076ug/LFluoranthene 3.81

0.20 5.000 40-14079ug/LFluorene 3.94

0.20 5.000 40-14083ug/LIndeno(1,2,3-cd)Pyrene 4.15

0.50 5.000 40-14063ug/LNaphthalene 3.16

0.50 5.000 40-14072ug/LPhenanthrene 3.58

0.20 5.000 40-14080ug/LPyrene 3.98

LCS Dup

100 400.0 2540-14088 2ug/LC19-C36 Aliphatics1 353

100 300.0 2540-14063 0.8ug/LC9-C18 Aliphatics1 189
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Client Name:  GZA GeoEnvironmental, Inc.
Client Project ID:  Whites Mill Pond Dam ESS Laboratory Work Order:  1810853

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Quality Control Data

 Analyte Result MRL Units

Spike

Level

Source

Result %REC

%REC

Limits RPD

RPD

Limit Qualifier 

MADEP-EPH Extractable Petroleum Hydrocarbons

Batch CK80507 - 3510C

5 50.00 2540-14047 4ug/LDecane (C10) 24

5 50.00 2540-14084 0.9ug/LDocosane (C22) 42

5 50.00 2540-14059 3ug/LDodecane (C12) 29

5 50.00 2540-14083 1ug/LEicosane (C20) 41

5 50.00 2540-14083 1ug/LHexacosane (C26) 41

5 50.00 2540-14082 2ug/LHexadecane (C16) 41

5 50.00 2540-140101 1ug/LHexatriacontane (C36) 50

5 50.00 2540-14083 1ug/LNonadecane (C19) 42

5 50.00 2530-14036 5ug/LNonane (C9) 18

5 50.00 2540-14083 2ug/LOctacosane (C28) 41

5 50.00 2540-14082 2ug/LOctadecane (C18) 41

5 50.00 2540-14084 1ug/LTetracosane (C24) 42

5 50.00 2540-14074 2ug/LTetradecane (C14) 37

5 50.00 2540-14083 1ug/LTriacontane (C30) 41

50.00 40-1407537.7 ug/LSurrogate: 1-Chlorooctadecane

LCS Dup

100 850.0 2540-14081 3ug/LC11-C22 Unadjusted Aromatics1 685

50.00 40-14011457.1 mg/LSurrogate: 2-Bromonaphthalene

50.00 40-14011255.8 mg/LSurrogate: 2-Fluorobiphenyl

50.00 40-1409446.8 ug/LSurrogate: O-Terphenyl

LCS Dup

2000-5%2-Methylnaphthalene Breakthrough 0.0

2000-5%Naphthalene Breakthrough 0.0

LCS Dup

0.50 5.000 2040-14052 8ug/L2-Methylnaphthalene 2.59

0.20 5.000 2040-14084 12ug/LAcenaphthene 4.22

0.20 5.000 2040-14089 12ug/LAcenaphthylene 4.46

0.20 5.000 2040-14083 12ug/LAnthracene 4.16

0.20 5.000 2040-14083 12ug/LBenzo(a)anthracene 4.14

0.10 5.000 2040-14086 13ug/LBenzo(a)pyrene 4.31

0.20 5.000 2040-14098 18ug/LBenzo(b)fluoranthene 4.92

0.20 5.000 2040-14086 11ug/LBenzo(g,h,i)perylene 4.31

0.20 5.000 2040-14075 6ug/LBenzo(k)fluoranthene 3.77

0.20 5.000 2040-14082 8ug/LChrysene 4.11

0.20 5.000 2040-14092 9ug/LDibenzo(a,h)Anthracene 4.62

0.20 5.000 2040-14086 12ug/LFluoranthene 4.30

0.20 5.000 2040-14089 12ug/LFluorene 4.45

0.20 5.000 2040-14092 10ug/LIndeno(1,2,3-cd)Pyrene 4.59

0.50 5.000 2040-14069 9ug/LNaphthalene 3.46

0.50 5.000 2040-14079 10ug/LPhenanthrene 3.96

0.20 5.000 2040-14087 9ug/LPyrene 4.34
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Client Project ID:  Whites Mill Pond Dam ESS Laboratory Work Order:  1810853

CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

Notes and Definitions 

Z-06 pH <= 2

U Analyte included in the analysis, but not detected

D+ Relative percent difference for duplicate is outside of criteria (D+).

D Diluted.

CD- Continuing Calibration %Diff/Drift is below control limit (CD-).

B- Blank Spike recovery is below lower control limit (B-).

Sample results reported on a dry weight basis
Relative Percent DifferenceRPD

dry
Analyte NOT DETECTED at or above the MRL (LOQ), LOD for DoD Reports, MDL for J-Flagged AnalytesND

MDL
MRL

Method Detection Limit
Method Reporting Limit

I/V
F/V

Initial Volume
Final Volume

§ Subcontracted analysis; see attached report
1
2
3

Range result excludes concentrations of surrogates and/or internal standards eluting in that range.
Range result excludes concentrations of target analytes eluting in that range.
Range result excludes the concentration of the C9-C10 aromatic range.

Avg Results reported as a mathematical average.
NR No Recovery

LOD Limit of Detection

[CALC] Calculated Analyte

LOQ Limit of Quantitation

DL Detection Limit

SUB Subcontracted analysis; see attached report
Reporting LimitRL

EDL Estimated Detection Limit
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Client Name:  GZA GeoEnvironmental, Inc.
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CERTIFICATE OF ANALYSIS

ESS Laboratory
Division of Thielsch Engineering, Inc.

BAL Laboratory
                 The Microbiology Division
                of Thielsch Engineering, Inc.

ESS LABORATORY CERTIFICATIONS AND ACCREDITATIONS

ENVIRONMENTAL

Rhode Island Potable and Non Potable Water: LAI00179

http://www.health.ri.gov/find/labs/analytical/ESS.pdf

Connecticut Potable and Non Potable Water, Solid and Hazardous Waste: PH-0750

http://www.ct.gov/dph/lib/dph/environmental_health/environmental_laboratories/pdf/OutofStateCommercialLaboratories.pdf

Maine Potable and Non Potable Water, and Solid and Hazardous Waste:  RI00002

http://www.maine.gov/dhhs/mecdc/environmental-health/dwp/partners/labCert.shtml

Massachusetts Potable and Non Potable Water: M-RI002

http://public.dep.state.ma.us/Labcert/Labcert.aspx

New Hampshire (NELAP accredited) Potable and Non Potable Water, Solid and Hazardous Waste: 2424

http://des.nh.gov/organization/divisions/water/dwgb/nhelap/index.htm

New York (NELAP accredited) Non Potable Water, Solid and Hazardous Waste: 11313

http://www.wadsworth.org/labcert/elap/comm.html

New Jersey (NELAP accredited) Non Potable Water, Solid and Hazardous Waste: RI006

http://datamine2.state.nj.us/DEP_OPRA/OpraMain/pi_main?mode=pi_by_site&sort_order=PI_NAMEA&Select+a+Site:=58715

United States Department of Agriculture Soil Permit: P330-12-00139

Pennsylvania: 68-01752

http://www.dep.pa.gov/Business/OtherPrograms/Labs/Pages/Laboratory-Accreditation-Program.aspx
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APPENDIX D 

 

WETLAND EVALUATION 



Whites Mill Pond Dam 
Wetland Resources Delineation Report 

01.173542.10 
 

1.0 INTRODUCTION 

On April 5, 2018, a Wetland Scientist from GZA GeoEnvironmental, Inc. (GZA) evaluated the jurisdictional wetland 
resources, as defined by the Massachusetts Wetlands Protection Act (WPA; MGL Chapter 131 §40) and its implementing 
regulations (310 CMR 10.00 et seq; the “Regulations”) and by the Town of Winchendon Wetlands Protection Bylaw and 
its associated Rules and Regulations (Article 29 of the Bylaws of the Town of Winchendon), associated with the 
impoundment and dam structure at the Whites Mill Dam on the North Branch Millers River at Whites Mill off of 
Lakeview Drive in Winchendon, Massachusetts (Site).  This wetland resources evaluation was conducted to support a 
dam breach/river restoration project. 

2.0 METHODOLOGY 

Delineated MA Wetlands Protection Act regulated (and equivalent wetland bylaw) wetland resource areas at the Site 
include Bordering Vegetated Wetland (BVW), Inland Bank (Bank), and Mean Annual High Water Line (MAHW) along the 
North Branch Millers River.  The North Branch Millers River is mapped as perennial according to the USGS map and 
MAHW is delineated for purposes of establishing the extent of Riverfront Area.   

The upper limits of each resource type were delineated using sequentially numbered flagging tape with flag numbers 
and colors as indicated in the table below: 

Resource Type Flag Series Marker 

BANK 1A-26A 
1C-40C 

Orange flagging tape 

MAHW 11A-26A 
23C-40C 

Orange flagging tape 

BVW 1B-33B 
1D-6D 
1E-5E 

Pink flagging tape 

BVW at the Site was delineated in accordance with the methodologies outlined in the 1987 Army Corps of Engineers 
Wetland Delineation Manual and the 2012 Regional Supplement to the Corps of Engineers Wetland Delineation Manual:  
Northcentral and Northeast (Version 2.0) as well as the MassDEP 1995 Massachusetts Handbook for Delineating 
Bordering Vegetated Wetlands under the Massachusetts Wetlands Protection Act.  Both methodologies rely on 
characterizing the vegetative community through plant identification and classification of dominant species in each 
stratum by their wetland indicator status as well as on signs of wetland hydrology including the presence of hydric soils, 
drainage patterns, water marks, etc.  The Army Corps of Engineers delineation forms were used to record data collected 
at the Site since these forms are accepted by MassDEP to document vegetated wetland boundaries. 

The plant community and soil profile was documented on the upland and wetland sides of the flagged BVW at 10B.  See 
the attached field data forms for wetland indicator ratings for plants mentioned in this narrative.   

Bank and MAHW were delineated per definitions found in 310 CMR 10.00. 
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3.0 RESOURCE AREA DESCRIPTIONS 

Wetland resources associated with the Site include Riverfront Area (RA), Land Under Water Bodies and Waterways 
(LUWW), Bordering Land Subject to Flooding (BLSF), Inland Bank (Bank), and Bordering Vegetated Wetlands (BVW).  
Additionally, Buffer Zones are associated with the Bank and BVW.  These resources are described in the following 
sections. 

3.1 RIVERFRONT AREA 

According to 310 CMR 10.58(2)(a), RA is “the area of land between a river's mean annual high water line and a parallel 
line measured horizontally. The riverfront area may include or overlap other resource areas or their buffer zones.”  

Additionally, per 310 CMR 10.58(2), the MAHW is “the line that is apparent from visible markings or changes in the 
character of soils or vegetation due to the prolonged presence of water and that distinguishes between predominantly 
aquatic and predominantly terrestrial land.” 

The North Branch Millers River is mapped as perennial.  Therefore, RA extends 200 feet (ft) outward from the Mean 
Annual High Water line (MAHW) on each side of the river’s channel.  At the Site, the MAHW is coincident with the 
portion of the Bank along the North Branch Millers River.  RA at the Site is associated only with the portion of the North 
Branch Millers River downstream of the dam impoundment; no RA exists at the Site upstream of the dam impoundment.   

South of the North Branch Millers River, RA at the Site is comprised of a white pine- and eastern hemlock-dominated 
forest with a sparsely vegetated understory.  North of the North Branch Millers River, RA at the Site consists of Whites 
Mill, its associated structures, and a mowed lawn.   Refer to Section 3.4 for further details about the plant species 
observed on either side of the North Branch Millers River.   

3.2 LAND UNDER WATER BODIES AND WATERWAYS 

According to 310 CMR 10.56, LUWW is “Land under Water Bodies and Waterways is the land beneath any creek, river, 
stream, pond or lake. Said land may be composed of organic muck or peat, fine sediments, rocks or bedrock. … The 
boundary of Land under Water Bodies and Waterways is the mean annual low water level.” 

Normal pool at White Mill Pond is at elevation of 1036.8 ft NAVD88.  Therefore, LUWW exists within White Mill Pond 
below this elevation.   

3.3 BORDERING LAND SUBJECT TO FLOODING 

According to 310 CMR 10.57(2)(a), BLSF is “an area with low, flat topography adjacent to and inundated by flood waters 
rising from creeks, rivers, streams, ponds or lakes. It extends from the banks of these waterways and water bodies; where 
a bordering vegetated wetland occurs, it extends from said wetland.”  BLSF is further defined as the “estimated 
maximum lateral extent of flood water which will theoretically result of the statistical 100-year frequency storm.”  This 
boundary is “determined by reference to the most recently available flood profile data prepared for the community 
within which the work is proposed under the National Flood Insurance Program (NFIP).”  The NFIP is currently 
administered by the Federal Emergency Management Agency (FEMA).   

Per Map Number 2503480016B, which was revised on June 15, 1982 (see attached), BLSF in the form of a Zone A Flood 
Zone exists along portions of either side of Whites Mill Pond and the North Branch Millers River.  Downstream of the 
dam impoundment, the BLSF extends approximately 200 ft south of the river with a Base Flood Elevation of 1020 ft 
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NAVD88.  Upstream of the dam impoundment, a thin margin, less than 50 ft wide, of BLSF extends north of Whites Mill 
Pond with no Base Flood Elevation shown.      

3.4 INLAND BANK 

According to 310 CMR 10.54(2)(a), a Bank is “the portion of the land surface which normally abuts and confines a water 
body. It occurs between a water body and a vegetated bordering wetland and adjacent flood plain, or, in the absence of 
these, it occurs between a water body and an upland. A Bank may be partially or totally vegetated, or it may be 
comprised of exposed soil, gravel or stone.”  Furthermore, under 310 CMR 10.54(2)(c), “the upper boundary of a Bank is 
the first observable break in the slope or the mean annual flood level, whichever is lower.” 

At the Site, Bank exists along Whites Mill Pond and the North Branch Millers River.  The upper limit of this resource was 
demarcated using sequentially numbered orange flagging tape and orange flag stakes.  Flags 1A through 26A follow the 
south bank and flags 1C through 40C follow the north bank.   

The A-series and C-series flags are mainly along a near vertical break in slope both upstream and downstream of the 
dam impoundment.  Along both flag series, sparse vegetation exists along the upper portion of the face of the Bank and 
much of the downstream portion of the C-series consists of a stone wall.  Plant species observed down gradient and up 
gradient of the A-series flags include: 

Down Gradient Up Gradient 

None observed (open water) American wintergreen (Pyrola americana) 
Blue-flag iris (Iris versicolor)* 
Eastern hemlock (Tsuga canadensis) 
Gray birch (Betula populifolia)* 
Highbush blueberry (Vaccinium corymbosum)* 
Mountain laurel (Kalmia latifolia) 
Princess pine (Lycopodium obscurum) 
Red oak (Quercus rubra) 
Red-osier dogwood (Cornus sericea)* 
Sensitive fern (Onoclea sensibilis)* 
Sphanum moss (Sphagnum spp.)* 
Sweet birch (Betula lenta) 
Sweet pepperbush (Clethra alnifolia)* 
White pine (Pinus strobus) 

Plant species observed down gradient and up gradient of the C-series flags include: 

Down Gradient Up Gradient 

None observed (open water) Bristly dewberry (Rubus hispidus)* 
Bulrush (Bolboschoenus fluviatilis)* 
Eastern hemlock (Tsuga canadensis) 
Goldenrod species (Solidago spp.) 
Fox grape (Vitis labrusca) 
Japanese barberry (Berberis thunbergii)** 
Poison ivy (Toxicodendron radicans)* 
Red oak (Quercus rubra) 
Soft rush (Juncus effusus)* 
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Down Gradient Up Gradient 

Sweet birch (Betula lenta) 
Upland grass species (Graminae spp.) 
White pine (Pinus strobus) 

An asterisk (*) denotes plant species with a Wetland Indicator Status (WIS) of Facultative (FAC), Facultative Wetland 
FACW, or Obligate (OBL).  The presence of these plants, when dominant, generally indicates that hydric conditions are 
present and that the area may be a wetland.     

A double asterisk (**) denotes plant species that are listed as invasive in Massachusetts.  These species tend to spread 
rapidly and to out compete and overtake native vegetation.  In the process, they decrease biodiversity within an area 
and generally lower that area’s value to wildlife as habitat.  Invasive species are dominant along the A-series flags.   

3.5 BORDERING VEGETATED WETLAND 

According to 310 CMR 10.55(2)(a), BVW are “freshwater wetlands which border on creeks, rivers, streams, ponds and 
lakes. The types of freshwater wetlands are wet meadows, marshes, swamps and bogs” and are areas “where the soils 
are saturated and/or inundated such that they support a predominance of wetland indicator plants.” 

BVW exists in a few locations at the Site.  The upper limit of this resource was marked using sequentially numbered (1B 
through 33B, 1D through 6D, and 1E through 5E) pink flagging tape.  The B-series is located immediately south of the 
dike east of the dam impoundment.  Flags 1B and 33B connect to each other.   The D-series flags are along a very thin 
margin of BVW adjacent to a small beaver pond to the east of the dike.  Flag 1D connects to 2A.  The E-series denotes a 
small patch of BVW downstream of the dam impoundment.  Flags 1E and 5E connect to Bank flags 20A and 22A, 
respectively.  The flags follow a clear break in slope and change in plant community.   

Plant species observed down gradient and up gradient of the B-series flags include: 

Down Gradient Up Gradient 

American wintergreen (Pyrola americana) 
Blue-flag iris (Iris versicolor)* 
Eastern hemlock (Tsuga canadensis) 
Highbush blueberry (Vaccinium corymbosum)* 
Sensitive fern (Onoclea sensibilis)* 
Sphanum moss (Sphagnum spp.)* 
Sweet pepperbush (Clethra alnifolia)* 

American wintergreen (Pyrola americana) 
Eastern hemlock (Tsuga canadensis) 
Red oak (Quercus rubra) 
White pine (Pinus strobus) 

Refer to the attached field data forms for further documentation of the soils and plant community at flag 10B.   

3.6 BUFFER ZONE 

Under the WPA, a Buffer Zone is associated with the Bank and BVW at the Site.  This Buffer Zone extends horizontally 
outward for 100 ft from the Bank and BVW flags.  Additionally, under the Winchendon Wetlands Protection Bylaw, a 
smaller Buffer Zone, referred to as “Setbacks,” extends horizontally outward for up to 75 ft from the Bank and BVW 
flags.  These zones overlap the previously described RA.   
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4.0 ADDITIONAL REGULATORY INFORMATION 

No Outstanding Resource Waters, Areas of Critical Environmental Concern, Estimated or Priority Habitat areas, or 
Certified Vernal Pools area associated with the Site.     

J:\170,000-179,999\173542\173542-10.DJS\Wetland Delineation\173542.10 Wetland Delineation Report.docx 





Wetland

X Upland

Project Site: Date

Applicant/Owner: State: 10B +5 ft

Investigator(s): Section/Township/Range:

Landform (hillslope, terrace, etc.): Local Relief (concave, convex, none): Concave Slope (%): 3%

Latitude: Longitude: Datum:   

Soil Map Unit Name:

Yes No (explain)

Is vegetation Soil Hydrology Significantly Disturbed? (check if appropriate)

Is vegetation Soil Hydrology Naturally Problematic? (check if appropriate)

Are "Normal Circumstances" present? No

Hydrophytic Vegetation Present? No Yes

Hydric Soil Present? No

Wetland Hydrology Present? No X No

Remarks:

HYDROLOGY

Wetland Hydrology Indicators

Primary Indicators (minimum of one is required; check all that apply) Secondary Indicators (Min. 2 Required)

Surface Water (A1) Water-Stained Leaves (B9) Surface Soil Cracks (B6)

High Water Table (A2) Aquatic Fauna (B13) Drainage Patterns (B10)

Saturation (A3) Marl Deposits (B15) Moss Trim Lines (B16)

Water Marks (B1) Hydrogen Sulfide Odor (C1) Dry-Season Water Table (C2)

Sediment Deposits (B2) Thin Muck Surface (C7) Crayfish Burrows (C8)

Drift Deposits (B2) Presence of Reduced Iron (C4) Saturation Visible on Aerial Imagery (C9)

Algal Mat or Crust (B4) Recent Iron Reduction in Stunted or Stressed Plants (D1)

Iron Deposits (B5) Tilled Soils (C6) Geomorphic Position (D2)

Inundation Visible on Aerial Imagery (B7) Oxidized Rhizospheres on Shallow Aquitard (D3)

Sparsely Vegetated Concave Living Roots (C3) Microtopographic Relief (D4)

Surface (B8) Other (Explain in Remarks) FAC-Neutral Test (D5)

Field Observations

Surface Water Present? Yes No Depth (inches) Yes

Water Table Present? Yes No Depth (inches)

Saturation Present? Yes No Depth (inches) X No

Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available:

Remarks:

(Includes capillary fringe)

Wetland Hydrology 

Present?

X

X

X

X Yes

SUMMARY OF FINDINGS - Attach site map showing sampling point locations, transects, important features, etc.

Yes X
Is the Sampled Area within a 

Wetland?Yes X

Yes X

Colton gravelly loamy sand, 3 to 8 percent slopes NWI Classification: PFO4

Are climatic/hydrologic conditions on site typical for this time of year? X

Maria Firstenberg (GZA)   

Terrace

Subregion (LRR or MLRA): LRR-L

4/5/2018

0 MA Sampling Point:

WETLAND DETERMINATION DATA FORM - Northcentral and Northeast Region

Whites Mill Pond City/County: Winchendon



10B Upland

1 YES FACU

2 NO FACU (A)

3 -- --

4 -- -- (B)

5 -- --

6 -- -- 33.33 (C )

7 -- --

= Total Tree Cover

1 YES FACU

2 -- --
.

3 -- --

4 -- --

5 -- --

6 -- --

7 -- --

= Total Sapling/Shrub Cover

1 YES FAC Prevalence Index is <3.0
1

2 -- -- Morphological Adaptations
1 

3 -- --

4 -- --

5 -- --

6 -- --

7 -- --

8 -- --

9 -- --

10 -- --

11 -- --

12 -- --

= Total Herb Cover Yes

1 -- -- No

2 -- --

3 -- --

4 -- --

= Total Woody Vine Cover

Remarks:  (Include photo numbers here or on a separate sheet)

  

0

-- --

-- --

-- --

Absolute 

% Cover

Dominant 

Species

Indicator 

StatusWoody Vine Stratum   (Plot Size:   30'  )

X-- --

Woody Vines - All woody vines greater than 3.28 ft in 

height-- --

-- --

-- --

Hydrophytic 

Vegetation Present?

15

Sapling/shrub - Woody plants less than 3 in. in DBH and 

greater than 3.28 ft. (1 m) tall.-- --

Herb - All herbaceous (non-woody) plants, regardless of 

size, and woody plants < 3.28 ft tall-- --

-- -- Definitions of Vegetation Strata

-- -- Tree- Woody plants 3 in. (7.6 cm) or more in diameter at 

breast height (DBH), regardless of height
-- --

-- --

-- -- Problematic Hydrophytic Vegetation
1
 (Explain)

-- --

1
Indicators of hydric soil & wetland hydrology must be present, 

unless disturbed or problematic

Absolute 

% Cover

Dominant 

Species

Indicator 

Status Dominance Test is >50%Herb Stratum   (Plot Size:        5'        )

American Wintergreen (Pyrola americana) 15

-- -- Hydrophytic Vegetation Indicators:

20 Rapid Test for Hydrophytic Vegetation

305 (B)

-- --
Prevalence Index = B/A = 3.8

-- -- Column 

Totals 80 (A)

-- -- UPL 

species 0 x   5    = 0

-- -- FACU 

species 65 x   4    = 260

0

-- -- FAC 

species 15 x   3    = 45

Sapling/Shrub Stratum   (Plot Size:     15'      )

Eastern Hemlock (Tsuga canadensis) 20 FACW 

species 0 x   2    =

Multiply by: 

Absolute 

% Cover

Dominant 

Species

Indicator 

Status

OBL 

species 0 x   1    = 0

-- --
Percent of Dominant Species That 

are OBL, FACW, or FAC:-- --

-- -- Prevalence Index Worksheet:

45 Total % Cover of:

VEGETATION - Use scientific names

Absolute 

% Cover

Dominant 

Species

Indicator 

Status Dominance Test Worksheet:Tree Stratum   (Plot Size:     30'            )

-- --
Total No. of Dominant Species 

Across All Strata: 3-- --

Eastern White Pine (Pinus strobus) 40
No. of Dominant Species That are 

OBL, FACW, or FAC: 1Northern Red Oak (Quercus rubra) 5



SOILS 10B Upland
Profile Description: (Describe to the depth needed to document the indicator or confirm the absence of indicators.)

Type
1

Loc
2

-- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

Histosol (A1) Polyvalue Below Surface (S8) 2cm Muck (A10) (LRR K, L, MLRA 149B)

Histic Epipedon (A2) (LRR R, MLRA 149 B) Coast Prairie  Redox (A16) (LRR K, L, R)

Black Histic (A3) Thin Dark Surface (S9) 5cm Mucky Peat or Peat (S3) (LRR K, L, R)

Hydrogen Sulfide (A4) (LRR R, MLRA 149B) Dark Surface (S7) (LRR K, L)

Stratified Layers (A5) LOAMY Mucky Mineral (F1) Polyvalue Below Surface (S8) (LRR K, L)

Depleted Below Dark Surface (A11) (LRR K, L) Thin Dark Surface (S9) (LRR K, L)
X

Thick Dark Surface(A12) Loamy Gleyed Matrix (F2) Iron-Manganese Masses (F12) (LRR K, L, R)

Sandy Mucky Mineral (S1) Depleted Matrix (F3) Piedmont Floodplain Soils (F19) (MLRA 149B)

Sandy Gleyed Matrix (S4) Redox Dark Surface (F6) Mesic Spodic (TA6) (MLRA 144A, 145, 149B)

Sandy Redox (S5) Depleted Dark Surface (F7) Red Parent Material (F21)

Stripped Matrix (S6) Redox Depressions (F8) Very Shallow Dark Surface (TF12)

Dark Surface (S7) (LRR R, MLRA 149B) Other (Explain in Remarks)

Restrictive Layer (if observed)Restrictive Layer (if observed)

Type: inches X No

Remarks:

Unable to recover soils due to high percentage of rocks

Revised: GZA 06/2016

3
Indicators of hydrophytic vegetation and wetland hydrology must be present, unless disturbed or problematic.

Hydric Soil Present?

Depth: Yes

1
Type: C=Concentration, D=Depletion, RM=Reduced Matrix, CS=Covered or Coated Sand Grains.  

 2
Location: PL=Pore Lining, M=Matrix

Hydric Soil Indicators

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

--

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

-- -- -- -- --

--

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

-- -- -- -- --

--

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

-- -- -- -- --

--

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

-- -- -- -- --

--

--

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

-- -- -- -- --

--

Horizon

Depth 

(in)

Matrix Redox Features

Texture

-- -- -- -- --

RemarksColor (moist) % Color (moist) %



X Wetland

Upland

Project Site: Date

Applicant/Owner: State: 10B -5 ft

Investigator(s): Section/Township/Range:

Landform (hillslope, terrace, etc.): Concave Slope (%):

LRR-L Datum:   

Soil Map Unit Name:

Yes No (explain)

Is vegetation Soil Hydrology Significantly Disturbed? (check if appropriate)

Is vegetation Soil Hydrology Naturally Problematic? (check if appropriate)

Are "Normal Circumstances" present? No

Hydrophytic Vegetation Present? No X Yes

Hydric Soil Present? No

Wetland Hydrology Present? No No

Remarks:

HYDROLOGY

Wetland Hydrology Indicators

Primary Indicators (minimum of one is required; check all that apply) Secondary Indicators (Min. 2 Required)

Surface Water (A1) Water-Stained Leaves (B9) Surface Soil Cracks (B6)

High Water Table (A2) Aquatic Fauna (B13) Drainage Patterns (B10)

Saturation (A3) Marl Deposits (B15) Moss Trim Lines (B16)

Water Marks (B1) Hydrogen Sulfide Odor (C1) Dry-Season Water Table (C2)

Sediment Deposits (B2) Thin Muck Surface (C7) Crayfish Burrows (C8)

Drift Deposits (B2) Presence of Reduced Iron (C4) Saturation Visible on Aerial Imagery (C9)

Algal Mat or Crust (B4) Recent Iron Reduction in Stunted or Stressed Plants (D1)

Iron Deposits (B5) Tilled Soils (C6) Geomorphic Position (D2)

Inundation Visible on Aerial Imagery (B7) Oxidized Rhizospheres on Shallow Aquitard (D3)

Sparsely Vegetated Concave Living Roots (C3) Microtopographic Relief (D4)

Surface (B8) Other (Explain in Remarks) FAC-Neutral Test (D5)

Field Observations

Surface Water Present? X Yes No Depth (inches) X Yes

Water Table Present? X Yes No Depth (inches)

Saturation Present? X Yes No Depth (inches) No

Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available:

Remarks:

WETLAND DETERMINATION DATA FORM - Northcentral and Northeast Region

Are climatic/hydrologic conditions on site typical for this time of year?

0

0

0

X

X

X

X

Is the Sampled Area within 

a Wetland?

SUMMARY OF FINDINGS - Attach site map showing sampling point locations, transects, important features, etc.

Yes

Colton gravelly loamy sand, 3 to 8 percent slopes NWI Classification: PFO4

X

Longitude:Latitude:Subregion (LRR or MLRA):

(Includes capillary fringe)

Wetland Hydrology 

Present?

Yes

Yes

Yes

X

X

X

Maria Firstenberg (GZA)   

Sampling Point:

City/County:

3%Terrace Local Relief (concave, convex, none):

Whites Mill Pond

 

Winchendon 4/5/2018

MA



10B Wetland

1 YES FACU

2 -- -- (A)

3 -- --

4 -- -- (B)

5 -- --

6 -- -- 75.00 (C )

7 -- --

= Total Tree Cover

1 YES FAC

2 NO FACW
.

3 NO FACU

4 -- --

5 -- --

6 -- --

7 -- --

= Total Sapling/Shrub Cover

X

1 YES FACW X Prevalence Index is <3.0
1

2 YES FACW Morphological Adaptations
1 

3 NO OBL

4 NO FAC

5 -- --

6 -- --

7 -- --

8 -- --

9 -- --

10 -- --

11 -- --

12 -- --

= Total Herb Cover Yes

1 -- -- No

2 -- --

3 -- --

4 -- --

= Total Woody Vine Cover

Remarks:  (Include photo numbers here or on a separate sheet)

3

4

X

Herb - All herbaceous (non-woody) plants, regardless of 

size, and woody plants < 3.28 ft tall

Sapling/shrub - Woody plants less than 3 in. in DBH and 

greater than 3.28 ft. (1 m) tall.

--

--

--

10

5

--

--

--

Dominance Test is >50%

Rapid Test for Hydrophytic Vegetation

Problematic Hydrophytic Vegetation
1
 (Explain)

1
Indicators of hydric soil & wetland hydrology must be present, 

unless disturbed or problematic

Tree- Woody plants 3 in. (7.6 cm) or more in diameter at 

breast height (DBH), regardless of height

305

Woody Vines - All woody vines greater than 3.28 ft in 

height

Hydrophytic 

Vegetation Present?

--

Harlequin Blueflag (Iris versicolor)

Woody Vine Stratum   (Plot Size:   30'  )

Definitions of Vegetation Strata

30

5

5

--

Coastal Sweet-Pepperbush (Clethra alnifolia)

Hydrophytic Vegetation Indicators:

110

FAC 

species

FACU 

species 20 x   4    = 80

(A) (B)

Prevalence Index = B/A = 

35

Herb Stratum   (Plot Size:        5'        )

Prevalence Index Worksheet:

Multiply by: 

OBL 

species 10 x   1    = 10

American Wintergreen (Pyrola americana)

Sphagnum Moss (Sphagnum Spp.)

Sensitive Fern (Onoclea sensibilis)

--

15

Absolute 

% Cover

Total % Cover of:

x   3    = 105

Column 

Totals 120
--

--

Eastern Hemlock (Tsuga canadensis)

Highbush Blueberry (Vaccinium corymbosum)

--

Sapling/Shrub Stratum   (Plot Size:     15'      )

0

Dominance Test Worksheet:

No. of Dominant Species That are 

OBL, FACW, or FAC:

Total No. of Dominant Species 

Across All Strata:

Percent of Dominant Species That 

are OBL, FACW, or FAC:

Indicator 

Status

35

15

40

Absolute 

% Cover

Dominant 

Species

Indicator 

Status

Indicator 

Status

Dominant 

Species

Absolute 

% Cover

FACW 

species 55 x   2    =

Dominant 

Species

UPL 

species 0 x   5    = 0

2.5

--

--

Absolute 

% Cover

Dominant 

Species

Indicator 

Status

--

--

--

--

--

--

65

--

--

--

--

--

--

--

----

--

--

--

VEGETATION - Use scientific names

--

15

--

--

Eastern Hemlock (Tsuga canadensis)

--

--

--

--

--

Tree Stratum   (Plot Size:     30'            )

--

--

--

--



SOILS 10B Wetland
Profile Description: (Describe to the depth needed to document the indicator or confirm the absence of indicators.)

Type
1

Loc
2

A1 -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

-- -- -- --

Histosol (A1) Polyvalue Below Surface (S8) 2cm Muck (A10) (LRR K, L, MLRA 149B)

Histic Epipedon (A2) (LRR R, MLRA 149 B) Coast Prairie  Redox (A16) (LRR K, L, R)

Black Histic (A3) Thin Dark Surface (S9) 5cm Mucky Peat or Peat (S3) (LRR K, L, R)

Hydrogen Sulfide (A4) (LRR R, MLRA 149B) Dark Surface (S7) (LRR K, L)

Stratified Layers (A5) LOAMY Mucky Mineral (F1) Polyvalue Below Surface (S8) (LRR K, L)

X Depleted Below Dark Surface (A11) (LRR K, L) Thin Dark Surface (S0) (LRR K, L)
X

Thick Dark Surface(A12) Loamy Gleyed Matrix (F2) Iron-Manganese Masses (F12) (LRR K, L, R)

Sandy Mucky Mineral (S1) Depleted Matrix (F3) Piedmont Floodplain Soils (F19) (MLRA 149B)
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Preface
Soil surveys contain information that affects land use planning in survey areas. 
They highlight soil limitations that affect various land uses and provide information 
about the properties of the soils in the survey areas. Soil surveys are designed for 
many different users, including farmers, ranchers, foresters, agronomists, urban 
planners, community officials, engineers, developers, builders, and home buyers. 
Also, conservationists, teachers, students, and specialists in recreation, waste 
disposal, and pollution control can use the surveys to help them understand, 
protect, or enhance the environment.

Various land use regulations of Federal, State, and local governments may impose 
special restrictions on land use or land treatment. Soil surveys identify soil 
properties that are used in making various land use or land treatment decisions. 
The information is intended to help the land users identify and reduce the effects of 
soil limitations on various land uses. The landowner or user is responsible for 
identifying and complying with existing laws and regulations.

Although soil survey information can be used for general farm, local, and wider area 
planning, onsite investigation is needed to supplement this information in some 
cases. Examples include soil quality assessments (http://www.nrcs.usda.gov/wps/
portal/nrcs/main/soils/health/) and certain conservation and engineering 
applications. For more detailed information, contact your local USDA Service Center 
(https://offices.sc.egov.usda.gov/locator/app?agency=nrcs) or your NRCS State Soil 
Scientist (http://www.nrcs.usda.gov/wps/portal/nrcs/detail/soils/contactus/?
cid=nrcs142p2_053951).

Great differences in soil properties can occur within short distances. Some soils are 
seasonally wet or subject to flooding. Some are too unstable to be used as a 
foundation for buildings or roads. Clayey or wet soils are poorly suited to use as 
septic tank absorption fields. A high water table makes a soil poorly suited to 
basements or underground installations.

The National Cooperative Soil Survey is a joint effort of the United States 
Department of Agriculture and other Federal agencies, State agencies including the 
Agricultural Experiment Stations, and local agencies. The Natural Resources 
Conservation Service (NRCS) has leadership for the Federal part of the National 
Cooperative Soil Survey.

Information about soils is updated periodically. Updated information is available 
through the NRCS Web Soil Survey, the site for official soil survey information.

The U.S. Department of Agriculture (USDA) prohibits discrimination in all its 
programs and activities on the basis of race, color, national origin, age, disability, 
and where applicable, sex, marital status, familial status, parental status, religion, 
sexual orientation, genetic information, political beliefs, reprisal, or because all or a 
part of an individual's income is derived from any public assistance program. (Not 
all prohibited bases apply to all programs.) Persons with disabilities who require 
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alternative means for communication of program information (Braille, large print, 
audiotape, etc.) should contact USDA's TARGET Center at (202) 720-2600 (voice 
and TDD). To file a complaint of discrimination, write to USDA, Director, Office of 
Civil Rights, 1400 Independence Avenue, S.W., Washington, D.C. 20250-9410 or 
call (800) 795-3272 (voice) or (202) 720-6382 (TDD). USDA is an equal opportunity 
provider and employer.

3



Contents
Preface.................................................................................................................... 2
How Soil Surveys Are Made..................................................................................5
Soil Map.................................................................................................................. 8

Soil Map (Whites Mill Pond Dam).........................................................................9
Legend................................................................................................................10
Map Unit Legend (Whites Mill Pond Dam)......................................................... 12
Map Unit Descriptions (Whites Mill Pond Dam)..................................................12

Worcester County, Massachusetts, Northwestern Part...................................14
1—Water..................................................................................................... 14
59A—Bucksport and Wonsqueak mucks, 0 to 2 percent slopes.................14
282B—Colton gravelly loamy sand, 3 to 8 percent slopes..........................16
282D—Colton gravelly loamy sand, 15 to 25 percent slopes......................18
600—Pits, gravel......................................................................................... 19

References............................................................................................................21

4



How Soil Surveys Are Made
Soil surveys are made to provide information about the soils and miscellaneous 
areas in a specific area. They include a description of the soils and miscellaneous 
areas and their location on the landscape and tables that show soil properties and 
limitations affecting various uses. Soil scientists observed the steepness, length, 
and shape of the slopes; the general pattern of drainage; the kinds of crops and 
native plants; and the kinds of bedrock. They observed and described many soil 
profiles. A soil profile is the sequence of natural layers, or horizons, in a soil. The 
profile extends from the surface down into the unconsolidated material in which the 
soil formed or from the surface down to bedrock. The unconsolidated material is 
devoid of roots and other living organisms and has not been changed by other 
biological activity.

Currently, soils are mapped according to the boundaries of major land resource 
areas (MLRAs). MLRAs are geographically associated land resource units that 
share common characteristics related to physiography, geology, climate, water 
resources, soils, biological resources, and land uses (USDA, 2006). Soil survey 
areas typically consist of parts of one or more MLRA.

The soils and miscellaneous areas in a survey area occur in an orderly pattern that 
is related to the geology, landforms, relief, climate, and natural vegetation of the 
area. Each kind of soil and miscellaneous area is associated with a particular kind 
of landform or with a segment of the landform. By observing the soils and 
miscellaneous areas in the survey area and relating their position to specific 
segments of the landform, a soil scientist develops a concept, or model, of how they 
were formed. Thus, during mapping, this model enables the soil scientist to predict 
with a considerable degree of accuracy the kind of soil or miscellaneous area at a 
specific location on the landscape.

Commonly, individual soils on the landscape merge into one another as their 
characteristics gradually change. To construct an accurate soil map, however, soil 
scientists must determine the boundaries between the soils. They can observe only 
a limited number of soil profiles. Nevertheless, these observations, supplemented 
by an understanding of the soil-vegetation-landscape relationship, are sufficient to 
verify predictions of the kinds of soil in an area and to determine the boundaries.

Soil scientists recorded the characteristics of the soil profiles that they studied. They 
noted soil color, texture, size and shape of soil aggregates, kind and amount of rock 
fragments, distribution of plant roots, reaction, and other features that enable them 
to identify soils. After describing the soils in the survey area and determining their 
properties, the soil scientists assigned the soils to taxonomic classes (units). 
Taxonomic classes are concepts. Each taxonomic class has a set of soil 
characteristics with precisely defined limits. The classes are used as a basis for 
comparison to classify soils systematically. Soil taxonomy, the system of taxonomic 
classification used in the United States, is based mainly on the kind and character 
of soil properties and the arrangement of horizons within the profile. After the soil 
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scientists classified and named the soils in the survey area, they compared the 
individual soils with similar soils in the same taxonomic class in other areas so that 
they could confirm data and assemble additional data based on experience and 
research.

The objective of soil mapping is not to delineate pure map unit components; the 
objective is to separate the landscape into landforms or landform segments that 
have similar use and management requirements. Each map unit is defined by a 
unique combination of soil components and/or miscellaneous areas in predictable 
proportions. Some components may be highly contrasting to the other components 
of the map unit. The presence of minor components in a map unit in no way 
diminishes the usefulness or accuracy of the data. The delineation of such 
landforms and landform segments on the map provides sufficient information for the 
development of resource plans. If intensive use of small areas is planned, onsite 
investigation is needed to define and locate the soils and miscellaneous areas.

Soil scientists make many field observations in the process of producing a soil map. 
The frequency of observation is dependent upon several factors, including scale of 
mapping, intensity of mapping, design of map units, complexity of the landscape, 
and experience of the soil scientist. Observations are made to test and refine the 
soil-landscape model and predictions and to verify the classification of the soils at 
specific locations. Once the soil-landscape model is refined, a significantly smaller 
number of measurements of individual soil properties are made and recorded. 
These measurements may include field measurements, such as those for color, 
depth to bedrock, and texture, and laboratory measurements, such as those for 
content of sand, silt, clay, salt, and other components. Properties of each soil 
typically vary from one point to another across the landscape.

Observations for map unit components are aggregated to develop ranges of 
characteristics for the components. The aggregated values are presented. Direct 
measurements do not exist for every property presented for every map unit 
component. Values for some properties are estimated from combinations of other 
properties.

While a soil survey is in progress, samples of some of the soils in the area generally 
are collected for laboratory analyses and for engineering tests. Soil scientists 
interpret the data from these analyses and tests as well as the field-observed 
characteristics and the soil properties to determine the expected behavior of the 
soils under different uses. Interpretations for all of the soils are field tested through 
observation of the soils in different uses and under different levels of management. 
Some interpretations are modified to fit local conditions, and some new 
interpretations are developed to meet local needs. Data are assembled from other 
sources, such as research information, production records, and field experience of 
specialists. For example, data on crop yields under defined levels of management 
are assembled from farm records and from field or plot experiments on the same 
kinds of soil.

Predictions about soil behavior are based not only on soil properties but also on 
such variables as climate and biological activity. Soil conditions are predictable over 
long periods of time, but they are not predictable from year to year. For example, 
soil scientists can predict with a fairly high degree of accuracy that a given soil will 
have a high water table within certain depths in most years, but they cannot predict 
that a high water table will always be at a specific level in the soil on a specific date.

After soil scientists located and identified the significant natural bodies of soil in the 
survey area, they drew the boundaries of these bodies on aerial photographs and 
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identified each as a specific map unit. Aerial photographs show trees, buildings, 
fields, roads, and rivers, all of which help in locating boundaries accurately.

Custom Soil Resource Report
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Soil Map
The soil map section includes the soil map for the defined area of interest, a list of 
soil map units on the map and extent of each map unit, and cartographic symbols 
displayed on the map. Also presented are various metadata about data used to 
produce the map, and a description of each soil map unit.

8



9

Custom Soil Resource Report
Soil Map (Whites Mill Pond Dam)

47
30

95
0

47
31

01
0

47
31

07
0

47
31

13
0

47
31

19
0

47
31

25
0

47
31

31
0

47
31

01
0

47
31

07
0

47
31

13
0

47
31

19
0

47
31

25
0

47
31

31
0

744580 744640 744700 744760 744820 744880 744940 745000 745060 745120

744580 744640 744700 744760 744820 744880 744940 745000 745060 745120

42°  41' 43'' N

72
° 
 0

' 5
1'

' W

42°  41' 43'' N

72
° 
 0

' 2
6'

' W

42°  41' 31'' N

72
° 
 0

' 5
1'
' W

42°  41' 31'' N

72
° 
 0

' 2
6'
' W

N

Map projection: Web Mercator   Corner coordinates: WGS84   Edge tics: UTM Zone 18N WGS84
0 100 200 400 600

Feet
0 35 70 140 210

Meters
Map Scale: 1:2,600 if printed on A landscape (11" x 8.5") sheet.

Soil Map may not be valid at this scale.



MAP LEGEND MAP INFORMATION

Area of Interest (AOI)
Area of Interest (AOI)

Soils
Soil Map Unit Polygons

Soil Map Unit Lines

Soil Map Unit Points

Special Point Features
Blowout

Borrow Pit

Clay Spot

Closed Depression

Gravel Pit

Gravelly Spot

Landfill

Lava Flow

Marsh or swamp

Mine or Quarry

Miscellaneous Water

Perennial Water

Rock Outcrop

Saline Spot

Sandy Spot

Severely Eroded Spot

Sinkhole

Slide or Slip

Sodic Spot

Spoil Area

Stony Spot

Very Stony Spot

Wet Spot

Other

Special Line Features

Water Features
Streams and Canals

Transportation
Rails

Interstate Highways

US Routes

Major Roads

Local Roads

Background
Aerial Photography

The soil surveys that comprise your AOI were mapped at 
1:25,000.

Warning: Soil Map may not be valid at this scale.

Enlargement of maps beyond the scale of mapping can cause 
misunderstanding of the detail of mapping and accuracy of soil 
line placement. The maps do not show the small areas of 
contrasting soils that could have been shown at a more detailed 
scale.

Please rely on the bar scale on each map sheet for map 
measurements.

Source of Map: Natural Resources Conservation Service
Web Soil Survey URL: 
Coordinate System: Web Mercator (EPSG:3857)

Maps from the Web Soil Survey are based on the Web Mercator 
projection, which preserves direction and shape but distorts 
distance and area. A projection that preserves area, such as the 
Albers equal-area conic projection, should be used if more 
accurate calculations of distance or area are required.

This product is generated from the USDA-NRCS certified data as 
of the version date(s) listed below.

Soil Survey Area: Worcester County, Massachusetts, 
Northwestern Part
Survey Area Data: Version 11, Oct 6, 2017

Soil map units are labeled (as space allows) for map scales 
1:50,000 or larger.

Date(s) aerial images were photographed: Jul 11, 2014—Apr 19, 
2016

The orthophoto or other base map on which the soil lines were 
compiled and digitized probably differs from the background 
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MAP LEGEND MAP INFORMATION

imagery displayed on these maps. As a result, some minor 
shifting of map unit boundaries may be evident.
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Map Unit Legend (Whites Mill Pond Dam)

Map Unit Symbol Map Unit Name Acres in AOI Percent of AOI

1 Water 12.1 40.9%

59A Bucksport and Wonsqueak 
mucks, 0 to 2 percent slopes

2.2 7.3%

282B Colton gravelly loamy sand, 3 to 
8 percent slopes

10.6 35.8%

282D Colton gravelly loamy sand, 15 
to 25 percent slopes

0.8 2.7%

600 Pits, gravel 3.9 13.2%

Totals for Area of Interest 29.7 100.0%

Map Unit Descriptions (Whites Mill Pond 
Dam)
The map units delineated on the detailed soil maps in a soil survey represent the 
soils or miscellaneous areas in the survey area. The map unit descriptions, along 
with the maps, can be used to determine the composition and properties of a unit.

A map unit delineation on a soil map represents an area dominated by one or more 
major kinds of soil or miscellaneous areas. A map unit is identified and named 
according to the taxonomic classification of the dominant soils. Within a taxonomic 
class there are precisely defined limits for the properties of the soils. On the 
landscape, however, the soils are natural phenomena, and they have the 
characteristic variability of all natural phenomena. Thus, the range of some 
observed properties may extend beyond the limits defined for a taxonomic class. 
Areas of soils of a single taxonomic class rarely, if ever, can be mapped without 
including areas of other taxonomic classes. Consequently, every map unit is made 
up of the soils or miscellaneous areas for which it is named and some minor 
components that belong to taxonomic classes other than those of the major soils.

Most minor soils have properties similar to those of the dominant soil or soils in the 
map unit, and thus they do not affect use and management. These are called 
noncontrasting, or similar, components. They may or may not be mentioned in a 
particular map unit description. Other minor components, however, have properties 
and behavioral characteristics divergent enough to affect use or to require different 
management. These are called contrasting, or dissimilar, components. They 
generally are in small areas and could not be mapped separately because of the 
scale used. Some small areas of strongly contrasting soils or miscellaneous areas 
are identified by a special symbol on the maps. If included in the database for a 
given area, the contrasting minor components are identified in the map unit 
descriptions along with some characteristics of each. A few areas of minor 
components may not have been observed, and consequently they are not 
mentioned in the descriptions, especially where the pattern was so complex that it 
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was impractical to make enough observations to identify all the soils and 
miscellaneous areas on the landscape.

The presence of minor components in a map unit in no way diminishes the 
usefulness or accuracy of the data. The objective of mapping is not to delineate 
pure taxonomic classes but rather to separate the landscape into landforms or 
landform segments that have similar use and management requirements. The 
delineation of such segments on the map provides sufficient information for the 
development of resource plans. If intensive use of small areas is planned, however, 
onsite investigation is needed to define and locate the soils and miscellaneous 
areas.

An identifying symbol precedes the map unit name in the map unit descriptions. 
Each description includes general facts about the unit and gives important soil 
properties and qualities.

Soils that have profiles that are almost alike make up a soil series. Except for 
differences in texture of the surface layer, all the soils of a series have major 
horizons that are similar in composition, thickness, and arrangement.

Soils of one series can differ in texture of the surface layer, slope, stoniness, 
salinity, degree of erosion, and other characteristics that affect their use. On the 
basis of such differences, a soil series is divided into soil phases. Most of the areas 
shown on the detailed soil maps are phases of soil series. The name of a soil phase 
commonly indicates a feature that affects use or management. For example, Alpha 
silt loam, 0 to 2 percent slopes, is a phase of the Alpha series.

Some map units are made up of two or more major soils or miscellaneous areas. 
These map units are complexes, associations, or undifferentiated groups.

A complex consists of two or more soils or miscellaneous areas in such an intricate 
pattern or in such small areas that they cannot be shown separately on the maps. 
The pattern and proportion of the soils or miscellaneous areas are somewhat similar 
in all areas. Alpha-Beta complex, 0 to 6 percent slopes, is an example.

An association is made up of two or more geographically associated soils or 
miscellaneous areas that are shown as one unit on the maps. Because of present 
or anticipated uses of the map units in the survey area, it was not considered 
practical or necessary to map the soils or miscellaneous areas separately. The 
pattern and relative proportion of the soils or miscellaneous areas are somewhat 
similar. Alpha-Beta association, 0 to 2 percent slopes, is an example.

An undifferentiated group is made up of two or more soils or miscellaneous areas 
that could be mapped individually but are mapped as one unit because similar 
interpretations can be made for use and management. The pattern and proportion 
of the soils or miscellaneous areas in a mapped area are not uniform. An area can 
be made up of only one of the major soils or miscellaneous areas, or it can be made 
up of all of them. Alpha and Beta soils, 0 to 2 percent slopes, is an example.

Some surveys include miscellaneous areas. Such areas have little or no soil 
material and support little or no vegetation. Rock outcrop is an example.

Custom Soil Resource Report
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Worcester County, Massachusetts, Northwestern Part

1—Water

Map Unit Setting
National map unit symbol: 9c1h
Mean annual precipitation: 32 to 50 inches
Mean annual air temperature: 45 to 50 degrees F
Frost-free period: 110 to 200 days
Farmland classification: Not prime farmland

Map Unit Composition
Water: 100 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

59A—Bucksport and Wonsqueak mucks, 0 to 2 percent slopes

Map Unit Setting
National map unit symbol: 2ty70
Elevation: 0 to 1,770 feet
Mean annual precipitation: 31 to 95 inches
Mean annual air temperature: 27 to 52 degrees F
Frost-free period: 90 to 160 days
Farmland classification: Farmland of unique importance

Map Unit Composition
Bucksport and similar soils: 48 percent
Wonsqueak and similar soils: 41 percent
Minor components: 11 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Bucksport

Setting
Landform: Mountains, hills
Landform position (two-dimensional): Toeslope, footslope
Landform position (three-dimensional): Mountainbase, interfluve, base slope
Down-slope shape: Concave
Across-slope shape: Concave
Parent material: Herbaceous organic material and/or woody organic material

Typical profile
Oa1 - 0 to 12 inches: muck
Oa2 - 12 to 25 inches: muck
Oa3 - 25 to 45 inches: muck
Oa4 - 45 to 65 inches: muck

Properties and qualities
Slope: 0 to 2 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Very poorly drained

Custom Soil Resource Report
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Capacity of the most limiting layer to transmit water (Ksat): Moderately low to high 
(0.14 to 14.17 in/hr)

Depth to water table: About 0 inches
Frequency of flooding: None
Frequency of ponding: Frequent
Available water storage in profile: Very high (about 21.7 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 5w
Hydrologic Soil Group: B/D
Hydric soil rating: Yes

Description of Wonsqueak

Setting
Landform: Mountains, hills
Landform position (two-dimensional): Toeslope, footslope
Landform position (three-dimensional): Mountainbase, interfluve, base slope
Down-slope shape: Concave
Across-slope shape: Concave
Parent material: Herbaceous organic material over loamy till

Typical profile
Oa1 - 0 to 8 inches: muck
Oa2 - 8 to 32 inches: muck
2Cg - 32 to 65 inches: silt loam

Properties and qualities
Slope: 0 to 2 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Very poorly drained
Capacity of the most limiting layer to transmit water (Ksat): Moderately low to high 

(0.14 to 14.17 in/hr)
Depth to water table: About 0 inches
Frequency of flooding: None
Frequency of ponding: Frequent
Salinity, maximum in profile: Nonsaline (0.0 to 1.9 mmhos/cm)
Available water storage in profile: Very high (about 18.8 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 5w
Hydrologic Soil Group: B/D
Hydric soil rating: Yes

Minor Components

Peacham, very stony
Percent of map unit: 6 percent
Landform: Mountains, hills
Landform position (two-dimensional): Toeslope, footslope
Landform position (three-dimensional): Mountainbase, interfluve, base slope
Down-slope shape: Concave
Across-slope shape: Concave
Hydric soil rating: Yes

Custom Soil Resource Report
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Brayton, very stony
Percent of map unit: 2 percent
Landform: Mountains, hills
Landform position (two-dimensional): Footslope, toeslope
Landform position (three-dimensional): Mountainbase, interfluve, base slope
Down-slope shape: Concave
Across-slope shape: Concave
Hydric soil rating: Yes

Telos, very stony
Percent of map unit: 2 percent
Landform: Mountains, hills
Landform position (two-dimensional): Footslope
Landform position (three-dimensional): Mountainbase, interfluve, base slope
Down-slope shape: Linear
Across-slope shape: Concave
Hydric soil rating: No

Croghan
Percent of map unit: 1 percent
Landform: Outwash plains
Landform position (three-dimensional): Tread
Down-slope shape: Linear
Across-slope shape: Linear
Hydric soil rating: No

282B—Colton gravelly loamy sand, 3 to 8 percent slopes

Map Unit Setting
National map unit symbol: 9bxn
Elevation: 10 to 2,200 feet
Mean annual precipitation: 39 to 55 inches
Mean annual air temperature: 39 to 45 degrees F
Frost-free period: 120 to 240 days
Farmland classification: Farmland of statewide importance

Map Unit Composition
Colton and similar soils: 85 percent
Minor components: 15 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Colton

Setting
Landform: Outwash plains
Landform position (two-dimensional): Footslope
Landform position (three-dimensional): Side slope
Down-slope shape: Convex
Across-slope shape: Convex

Custom Soil Resource Report
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Parent material: Loose sandy and gravelly glaciofluvial deposits derived from 
granite

Typical profile
Ap - 0 to 10 inches: gravelly loamy sand
Bh - 10 to 15 inches: gravelly loamy sand
Bs - 15 to 20 inches: very gravelly loamy sand
BC - 20 to 24 inches: gravelly sand
C - 24 to 33 inches: stratified extremely gravelly coarse sand to extremely gravelly 

sand
C - 33 to 65 inches: stratified extremely gravelly coarse sand to extremely gravelly 

sand

Properties and qualities
Slope: 3 to 8 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Excessively drained
Runoff class: Low
Capacity of the most limiting layer to transmit water (Ksat): High to very high (6.00 

to 20.00 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water storage in profile: Very low (about 2.3 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 3s
Hydrologic Soil Group: A
Hydric soil rating: No

Minor Components

Croghan
Percent of map unit: 5 percent
Landform: Outwash terraces
Landform position (two-dimensional): Footslope
Landform position (three-dimensional): Riser
Down-slope shape: Linear
Across-slope shape: Convex
Hydric soil rating: No

Adams
Percent of map unit: 5 percent
Landform: Outwash plains
Landform position (two-dimensional): Footslope
Landform position (three-dimensional): Base slope
Down-slope shape: Linear
Across-slope shape: Convex
Hydric soil rating: No

Allagash
Percent of map unit: 5 percent
Landform: Outwash terraces
Landform position (two-dimensional): Footslope
Landform position (three-dimensional): Riser
Down-slope shape: Convex
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Across-slope shape: Convex
Hydric soil rating: No

282D—Colton gravelly loamy sand, 15 to 25 percent slopes

Map Unit Setting
National map unit symbol: 9bxq
Elevation: 10 to 2,200 feet
Mean annual precipitation: 39 to 55 inches
Mean annual air temperature: 39 to 45 degrees F
Frost-free period: 120 to 240 days
Farmland classification: Not prime farmland

Map Unit Composition
Colton and similar soils: 80 percent
Minor components: 20 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Colton

Setting
Landform: Outwash plains
Landform position (two-dimensional): Backslope
Landform position (three-dimensional): Side slope
Down-slope shape: Convex
Across-slope shape: Convex
Parent material: Loose sandy and gravelly glaciofluvial deposits derived from 

granite

Typical profile
Ap - 0 to 10 inches: gravelly loamy sand
Bh - 10 to 15 inches: gravelly loamy sand
Bs - 15 to 20 inches: very gravelly loamy sand
BC - 20 to 24 inches: gravelly sand
C - 24 to 33 inches: stratified extremely gravelly coarse sand to extremely gravelly 

sand
C - 33 to 65 inches: stratified extremely gravelly coarse sand to extremely gravelly 

sand

Properties and qualities
Slope: 15 to 25 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Excessively drained
Runoff class: Medium
Capacity of the most limiting layer to transmit water (Ksat): High to very high (6.00 

to 20.00 in/hr)
Depth to water table: More than 80 inches
Frequency of flooding: None
Frequency of ponding: None
Available water storage in profile: Very low (about 2.3 inches)

Custom Soil Resource Report
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Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 6e
Hydrologic Soil Group: A
Hydric soil rating: No

Minor Components

Allagash
Percent of map unit: 10 percent
Landform: Outwash terraces
Landform position (two-dimensional): Footslope
Landform position (three-dimensional): Riser
Down-slope shape: Convex
Across-slope shape: Convex
Hydric soil rating: No

Adams
Percent of map unit: 10 percent
Landform: Outwash plains
Landform position (two-dimensional): Footslope
Landform position (three-dimensional): Base slope
Down-slope shape: Linear
Across-slope shape: Convex
Hydric soil rating: No

600—Pits, gravel

Map Unit Setting
National map unit symbol: 9bzg
Elevation: 100 to 1,870 feet
Mean annual precipitation: 32 to 52 inches
Mean annual air temperature: 35 to 59 degrees F
Frost-free period: 127 to 182 days
Farmland classification: Not prime farmland

Map Unit Composition
Pits, gravel: 96 percent
Minor components: 4 percent
Estimates are based on observations, descriptions, and transects of the mapunit.

Description of Pits, Gravel

Setting
Landform position (two-dimensional): Footslope
Landform position (three-dimensional): Base slope
Down-slope shape: Concave
Across-slope shape: Concave
Parent material: Loose sandy and gravelly glaciofluvial deposits

Custom Soil Resource Report
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Typical profile
C - 0 to 65 inches: extremely gravelly sand

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 8s
Hydric soil rating: Unranked

Minor Components

Water
Percent of map unit: 1 percent

Windsor
Percent of map unit: 1 percent
Landform: Outwash plains, terraces
Landform position (two-dimensional): Toeslope
Landform position (three-dimensional): Tread, rise
Down-slope shape: Convex
Across-slope shape: Convex
Hydric soil rating: No

Urban land
Percent of map unit: 1 percent

Hinckley
Percent of map unit: 1 percent
Landform: Outwash plains, kames, eskers, deltas
Landform position (two-dimensional): Summit, shoulder, backslope
Landform position (three-dimensional): Nose slope, crest, head slope, side slope, 

rise
Down-slope shape: Convex
Across-slope shape: Linear, convex
Hydric soil rating: No

Custom Soil Resource Report
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ENF CIRCULATION LIST 



WHITES MILL POND DAM DECOMMISSIONING AND RIVER RESTORATION 

ENF CIRCULATION LIST 

Agency Address 

Executive Office of Environmental Affairs 
MEPA Office 

Secretary Matthew Beaton 
Executive Office of Environmental Affairs    
Saltonstall Building 
Attn: MEPA Office 
100 Cambridge Street, Suite 900   
Boston, Massachusetts 02114  

Department of Environmental Protection, 
Boston Office 

Commissioner's Office  
One Winter Street  
Boston, MA 02108 

Department of Environmental Protection, 
Appropriate Regional Office and to each 
program from which a permit will be sought 

DEP/Central Regional Office  
Attn: MEPA Coordinator  
8 New Bond Street  
Worcester, MA 01606 

Massachusetts Department of Transportation Public/Private Development Unit 
10 Park Plaza, Suite #4150  
Boston, MA 02116 

Applicable Massachusetts DOT District Office District #2 
Attn: MEPA Coordinator  
811 North King Street  
Northampton, MA 01060 

Massachusetts Historical Commission The MA Archives Building  
220 Morrissey Boulevard  
Boston, MA 02125 

Applicable Regional Planning Agency Montachusett Regional Planning Commission  
MART Garage & Maintenance Facility 
R1427 Water Street  
Fitchburg, MA 01420 

Mass Fish and Game Department of Fish and Game   
Attn:  River Restore Program 
Division of Ecological Restoration 
251 Causeway Street, Suite 400 
Boston, MA  02114 

Mass DER Division of Ecological Restoration 
251 Causeway Street, Suite 400 
Boston, Massachusetts 02114 
Attention: Nick Wildman 

In each municipality affected by the Project 
A listing of municipal agency addresses and 
contact persons is available through the 
Commonwealth of 
Massachusetts cities and  
towns page 

City Council or Board of Selectmen 

Planning Board/Department 

Conservation Commission 

Department/Board of Health 
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January 24, 2019 
File No. 01.0173542.10 
 
Brandywine Farms  
155 Mill Circle 
PO Box 28 
Winchendon, Massachusetts 01475 
 
Re: Follow-up Inspection/Evaluation Report 

Whites Mill Pond Dam – MA00630 
Winchendon, Massachusetts 

 
Attn: Ms. Amelia Giovanoni  
 
Dear Ms. Giovanoni: 
 
GZA GeoEnvironmental, Inc. (GZA) is pleased to present Brandywine Farms (Owner) with the attached 
Follow-Up Inspection/Evaluation Report for the Whites Mill Pond Dam. This follow-up 
inspection/evaluation report was prepared in accordance with the criteria set forth in the Commonwealth 
of Massachusetts – Department of Conservation and Recreation Dam Safety Regulations.  The visual 
follow-up inspection was performed under GZA’s current contract with Brandywine Farms and 
Amendment No. 3. The results and recommendations contained herein are subject to the Limitation 
attached as Appendix A.  This follow-up inspection report is intended to corroborate the observations 
made during previous inspections and to document changes since the last inspections. 
 

The follow-up inspection was completed by GZA on January 16, 2019.  The current condition of the dam is 
generally unchanged from the last Phase I inspection (by GZA, dated January 3, 2018), and is considered 
to be POOR.   

 

During the follow-up inspection, particular attention was again paid to an area of active seepage at 
the toe of the dam to the right of the spillway.  This area had been previously observed since at least 
2015.  A plywood shelter has been constructed over the area to facilitate observations even during 
periods of snow cover.  The seepage was found to still be clear with a much reduced flow rate in 
comparison to the previous follow-up inspection in August 2018.  GZA recommends continued 
monitoring of the area.   

 
GZA appreciates the opportunity to continue to provide Brandywine Farms with dam engineering 
consulting services.   If you have any questions or comments, please do not hesitate to contact us.   
 
Sincerely, 
 
GZA GeoEnvironmental, Inc. 
 
 
 
Chad W. Cox, P.E     Derek J. Schipper, P.E.   
Principal-In-Charge     Consultant/Reviewer  
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Commonwealth of Massachusetts 
Department of Conservation and Recreation 

Office of Dam Safety Poor Condition Dam Follow-up Inspection Form 
 
Dam Name:  Whites Mill Pond Dam 
Dam Owner:    Brandywine Farms, Inc. 
Nat. ID Number:   MA 00630 
Hazard Potential:      High (Class I) 
Location of Dam (town):  Winchendon 
Coordinate location (lat,long):  42.694055N, -72.012276W 
Date of Inspection:   January 16, 2019 
Weather:  Cloudy, Upper 20’s degrees Fahrenheit 
State of Impoundment:    About 5 inches over primary spillway crest slab 
     (all stoplogs removed) 
 
Consultant Inspector(s):   GZA GeoEnvironmental, Inc. – Chad W. Cox, P.E. 
 
Others in Attendance at Field Inspection:  None  
 
Attachments:  Figure 1: Locus Map 
   Figure 2: Site Sketch  
   Figure 3: Photograph Locations (Jan. 2019) 
   Appendix A: Limitations 
   Appendix B: January 16, 2019 Photographs 
    
I. Previous Inspection date/Overall Condition: 

• Date of most recent formal Phase I Inspection Report:   January 3, 2018 (by GZA) 

• List the overall condition reported in most recent Phase I Inspection Report: POOR 

• Date of most recent formal Follow-Up Inspection: None – August 1, 2018 
 
II. Previous Inspection Deficiencies: 

• List identified deficiencies in the most recent Phase I Inspection Report: 
 
1. Large pile of woody debris just downstream of the spillway. At the time of inspection, debris was covered 

in snow and ice; 

2. Woody vegetation along downstream dam toe and throughout dike. Overturned tree on dike; 

3. Cracking and missing mortar in masonry spillway walls; 

4. Previously noted low area and sinkholes on crest to right of spillway; 

5. Scarped and unprotected upstream slopes; 

6. Steep downstream slope to left of spillway; 

7. Corroded vertical supports of spillway foot bridge; 

8. Bulging of downstream masonry wall to right of spillway; 

9. Previously noted leakage/seepage at the base of the downstream wall right of the spillway; 
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10. Inadequate discharge capacity to accommodate the Spillway Design Flood (SDF) (based on preliminary 
evaluation); 

11. Inoperable low-level outlet; 

12. No Operations and Maintenance Plan. 

Additionally, a previous follow-up inspection by GZA in 2012 noted a significant area with standing water was 
observed downstream of the stone masonry wall approximately 150 feet right of the spillway.  This area was 
not observed in 2015 nor in January 2018 (likely due to snow cover). 

III. Overall Condition of Dam at the Time of the Current Follow-up Inspection: 
a. State the current condition   POOR 
b. Have conditions changed since the previous inspection?  No  

 
IV. Comparison of Current Conditions to Condition Listed in Previous Phase I Inspection Report: 

a. Have any of the deficiencies listed in the previous Phase I Inspection Report worsened?    No 
b. If yes, list the changes. 
c. Are there any additional deficiencies that have been identified in the current inspection?    Yes 
d. If yes, list the deficiencies and describe.   

1. The area at the toe of the dam near the “barn” on the right abutment where standing water and soft 
ground were previously observed was covered with a thick and solid ice cover.  This suggests ongoing 
seepage in the area. 

2. Two locations where large stones were missing from the downstream masonry wall were very evident 
during the inspection.  This is not a new condition, no material was observed at the toe of the dam 
and the areas are shown in previous photographs, but the lack of vegetation and snow allowed close 
inspection.  The areas behind the missing stones were seen to be dry. 

3. Icicles were seen hanging down from the top of the low-level outlet sluiceway downstream of the 
closure.  These were seen from the downstream side and indicated leakage through the embankment 
discharging from the top of the sluiceway.  On the downstream face above the sluiceway, ice 
formations also suggest seepage discharging through the masonry wall.    

4. The discrete area of seepage to the right of the spillway at the base of the stone masonry dam wall 
has been protected by a small plywood shelter (see below).  Seepage flows out of and below the base 
of the downstream masonry wall into an approximately 1-foot-deep depression at the base of the 
wall.  The seepage has previously been seen to exit below-grade and flows into another smaller 
depression approximately 2.5 feet downstream.  Seepage also exits this smaller hole below-grade and 
this is believed to flow into the wetland area immediately downstream of the low masonry wall 
several feet to the west.    Clear seepage was observed in the hole immediately at the base of the wall, 
but at a flow rate of 0.1 to 0.3 gpm, which is substantially less than previously observed.  No flow or 
water was seen in the ground hole just downstream of the first hole, where water had previously 
been observed. 

V. Dam Safety Orders: 

• List dam safety orders that have been issued to the dam owner pertaining to this dam.   

According to information provided by MADCR, ODS has issued: 

o Phase I Notice of Failure to Comply on 8/2/2010;  

o Phase I Fine Assessment on 1/3/2011;  
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o Certificate of Non-Compliance and Dam Safety Order on 10/9/2015; 

o Notice of Failure to comply with Dam Safety Order 12/01/2016; 

o Notice of Non-Compliance with Dam Safety Order to Conduct Phase I Inspection on 11/07/2017. 
 
The Owner has been awarded a Dam and Seawall Grant from the Commonwealth of Massachusetts to design and 
permit the decommissioning of the dam.  The Owner has engaged GZA to assist with this work, which is 
underway.   

 
VI. Maintenance: 

a. Indicate if there exists an operation and maintenance plan for the dam.   

According to the previous Phase I report, there is not an Operation and Maintenance Plan for the dam.  Note 
that a draft of an Emergency Action Plan (EAP) has been submitted to the Office of Dam Safety. 

b. Indicate if it appears the dam is being maintained.   

The vegetation on and at the toe of the dam has been cut and is being maintained.  Note that the wetland 
vegetation beyond the toe on the right bank of the downstream channel is not being disturbed due to 
permitting concerns.  This is judged to be acceptable with respect to dam safety at the current time but 
should be periodically re-evaluated.  The significant pile of woody debris (possibly due to recent/past 
beaver activity) previously observed just downstream of the spillway stoplogs partially blocking the 
discharge area has been removed and new debris has not accumulated on the spillway crest.  The stop 
logs have been removed due to concerns about seepage. 

Since the last follow-up inspection, a wooden cover has been installed over the low area on the top of the 
dam adjacent to the right spillway wall in the location of the low-level outlet operator.  The area around 
this cover has been filled to reduce standing water.  A plywood and lumber shelter has also been 
constructed above the discrete seepage area at the toe of the dam to the right of the spillway.  This 
shelter will permit continued observation of the seepage area even with snow on the ground.     

VII. Recommendations: 

The Whites Mill Pond Dam is judged to be in POOR condition.   
 
The Phase I Inspection Report (GZA, Jan. 3, 2018) contained a number of recommendations for action.  
These have been re-stated below along with a current status update in bold text.  Note that based on the 
Owner’s decision to decommission the dam as a means to address the dam safety deficiencies, some of the 
recommendations no longer are judged necessary or have been altered to be consistent with the goal of 
breaching the dam.: 

 
Studies and Analyses: 

a. A detailed hydrologic and hydraulic study to verify the dam’s ability to safely pass the SDF should be 
conducted. Study should include improved topographic data to assist with spillway capacity analysis and 
assess potential for possible flow over the low area at right abutment. The SDF for high hazard dams is the 
½ Probable Maximum Flood (PMF).  H&H Study underway to assess breach configuration such that 
significant pond re-impoundment does not occur under 100-year (minimum) flood conditions.  

b. Perform a Phase II dam safety study to better define the scope of work needed to rehabilitate the dam.  
Breach Feasibility Study underway in lieu of Phase II. 
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c. Investigate condition of sluiceway to right of dam.  Sluiceway to be decommissioned by filling. As part of the 
proposed dam breach. 

d. Develop an Emergency Action Plan; (Note:  Required for a High Hazard Dam)  Draft EAP including inundation 
map has been submitted to Office of Dam Safety. 

e. Develop an Operations and Maintenance Plan; (Note:  Required for a High Hazard Dam)  Pending.  Plan 
should focus on short-term maintenance and monitoring tasks in advance of the breaching of the dam, as 
per Monitoring Plan described below. 

f. Develop a Monitoring Plan, to include surveillance for:   

• mis-alignment and bulging of the downstream wall; 

• deterioration of upstream walls; 

• depressed/low/eroded areas on the crest and downstream slope; 

• areas of observed leakage/seepage including the low-level outlet; 

• wet areas downstream of masonry wall. 

Owner is monitoring. 

Maintenance and Minor Repairs: 

a. Clear woody vegetation from the spillway and discharge channel;  Completed and ongoing. 

b. Remove the unsuitable vegetation on the crest of the embankment and on slopes; Completed and on-going 
on primary embankment.  GZA recommends fallen trees and low vegetation be removed on dike and 
abutments but stable mature tree be allowed to remain pending breaching of dam.  

c. Monitor for and fill animal burrows.  Ongoing. 

Remedial Measures: 

The remedial measures recommended below are on hold as they only apply in the event that the dam is to 
remain operational.  The Owner has selected decommissioning as the preferred alternative. 

a. Fill the eroded portions of the upstream slope and provide suitably designed slope protection; 

b. Implement repairs to the upstream walls along the upstream side of the dam; 

c. Repair or replace structural supports of pedestrian foot bridge; 

d. Fill the low/depressed areas and sinkholes noted on the upstream embankment; 

e. Reset missing/displaced stones from the downstream masonry wall; 

f. Repair the deterioration of the primary spillway; 

g. Clear the dam and dike of all trees, brush and other unwanted vegetation; 

h. Regrade the downstream slope left of the spillway; 

i. Install cut off wall to address seepage/leakage and potential stability issues; 

j. Install a blanket drain in conjunction with a toe drain system along the downstream side of the dam; 

k. Address hydraulic capacity limitations; and 

l. Restore operability to the low-level outlet. 
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ADDITIONAL RECOMMENDATIONS: 

1. GZA previously recommended that consideration be given to removing of some or all stop logs from the 
spillway, in consultation with the Conservation Commission.  In May 2018, apparent increases in the seepage 
observed at the toe of the dam resulted in GZA recommending to the Owner and Dam Safety that the stop 
logs be removed to reduce the driving head resulting in the seepage.  The Owner caused the stop logs to be 
removed and the normal pool is reduced (by approximately 18 inches).  It is GZA’s opinion that this is 
appropriate in terms of mitigating seepage concerns and improving spillway capacity and the stop logs 
should remain out.  

2. Clear seepage is running out of the base of the downstream wall at a location to the right of the spillway.  
The seepage is entering a shallow depression at the base of the wall and then flowing out of this depression 
below grade.  Based on the reduced level of seepage recently observed, GZA recommends continued 
monitoring.  The Owner should be prepared to backfill the upstream hole with well-graded sand should 
significant changes be observed.   

3. At the area of diffuse seepage at the base of the dam near the “barn” on the right abutment, soft ground 
caused by diffuse seepage is hindering vegetation management.  GZA recommends that hand tools (i.e. 
“weed wackers”) be used to cut vegetation in the spring in this seepage area to minimize rutting and ground 
disturbance by heavy vehicles. 

4. GZA recommends that equipment be identified which might permit the existing low-level outlet to be 
operated by opening the gate.  HOWEVER, GZA recommends that the low-level outlet NOT be attempted to 
be opened except in the event of an emergency or except as part of the breaching project with appropriate 
equipment on site.  It is possible that attempts to open the outlet could result in damage to the embankment 
and/or the inability to close the outlet. 

5. GZA recommends the Owner continue with the on-going periodic monitoring. 

VIII. Other Comments or Observations:   

1. Prior to visiting the dam site, GZA observed conditions at the upstream Lake Monomonac Dam (MA00632).  It 
appeared that stop logs had been removed from the outlet of the structure to provide for a wintertime 
drawdown of approximately 2 feet.  Flow from Lake Monomonac Dam directly enters Whites Mill Pond.  At 
the downstream end of the western arm of Lake Monomonac is a spillway structure with three small “notch” 
bays.  There were no stop logs in these bays.  Water flowing through/over the spillway structure does not 
enter Whites Mill Pond. 

 

IX. Updated Site Sketch with Photo Locations:   Attached Figures 2 and 3. 
 

X. Updated Photos:   Attached. 
 

XI. Locus Map:   Attached as Figure 1. 
 

XII. Other applicable attachments:    Preface and GZA Limitations. 
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DAM ENGINEERING REPORT LIMITATIONS 
 

Use of Report 
 

1. GeoEnvironmental, Inc. (GZA) prepared this report on behalf of, and for the exclusive use of the Brandywine 
Farms, Inc. (Client) for the stated purpose(s) and location(s) identified in the Report.  Use of this report, in whole 
or in part, at other locations, or for other purposes, may lead to inappropriate conclusions; and we do not accept 
any responsibility for the consequences of such use(s).  Further, reliance by any party not identified in the 
agreement, for any use, without our prior written permission, shall be at that party’s sole risk, and without any 
liability to GZA. 
 

Standard of Care 
 

2. Our findings and conclusions are based on the work conducted as part of the Scope of Services set forth in the 
Report and/or proposal, and reflect our professional judgment.  These findings and conclusions must be 
considered not as scientific or engineering certainties, but rather as our professional opinions concerning the 
limited data gathered during the course of our work.  Conditions other than described in this report may be 
found at the subject location(s).   
 

3. Our services were performed using the degree of skill and care ordinarily exercised by qualified professionals 
performing the same type of services at the same time, under similar conditions, at the same or a similar 
property.  No warranty, expressed or implied, is made.   
 

Subsurface Conditions  
 

4. If presented, the generalized soil profile(s) and description, along with the conclusions and recommendations 
provided in our Report, are based in part on widely-spaced subsurface explorations by GZA and/or others, with 
a limited number of soil and/or rock samples and groundwater /piezometers data and are intended only to 
convey trends in subsurface conditions. The boundaries between strata are approximate and idealized, and 
were based on our assessment of subsurface conditions.  The composition of strata, and the transitions 
between strata, may be more variable and more complex than indicated.  For more specific information on soil 
conditions at a specific location refer to the exploration logs.  The nature and extent of variations between 
these explorations may not become evident until further exploration or construction.  If variations or other 
latent conditions then appear evident, it will be necessary to reevaluate the conclusions and recommendations 
of this report. 
 

5. Water level readings have been made in test holes (as described in the Report), monitoring wells and 
piezometers, at the   specified times and under the stated conditions.  These data have been reviewed and 
interpretations have been made in this Report.  Fluctuations in the groundwater and piezometer levels, 
however, occur due to temporal or spatial variations in areal recharge rates, soil heterogeneities, reservoir and 
tailwater levels, the presence of subsurface utilities, and/or natural or artificially induced perturbations.  
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General 
 

6. The observations described in this report were made under the conditions stated therein.  The conclusions 
presented were based solely upon the services described therein, and not on scientific tasks or procedures 
beyond the scope of described services or the time and budgetary constraints imposed by the Client.   

 
7. In preparing this report, GZA relied on certain information provided by the Client, state and local officials, and 

other parties referenced therein available to GZA at the time of the evaluation.  GZA did not attempt to 
independently verify the accuracy or completeness of all information reviewed or received during the course of 
this evaluation. 

 
8. Any GZA hydrologic analysis presented herein is for the rainfall volumes and distributions stated herein.  For 

storm conditions other than those analyzed, the response of the site’s spillway, impoundment, and drainage 
network has not been evaluated. 

 
9. Observations were made of the site and of structures on the site as indicated within the report.  Where access 

to portions of the structure or site, or to structures on the site was unavailable or limited, GZA renders no 
opinion as to the condition of that portion of the site or structure.  In particular, it is noted that water levels in 
the impoundment and elsewhere and/or flow over the spillway may have limited GZA’s ability to make 
observations of underwater portions of the structure.  Excessive vegetation, when present, also inhibits 
observations. 

 
10. In reviewing this Report, it should be realized that the reported condition of the dam is based on observations of 

field conditions during the course of this study along with data made available to GZA.    It is important to note 
that the condition of a dam depends on numerous and constantly changing internal and external conditions, 
and is evolutionary in nature.  It would be incorrect to assume that the present condition of the dam will 
continue to represent the condition of the dam at some point in the future.  Only through continued inspection 
and care can there be any chance that unsafe conditions be detected. 

 
Compliance with Codes and Regulations 
 

11. We used reasonable care in identifying and interpreting applicable codes and regulations.  These codes and 
regulations are subject to various, and possibly contradictory, interpretations.  Compliance with codes and 
regulations by other parties is beyond our control.   

 
12. This scope of work does not include an assesment of the need for fences, gates, no-trespassing signs, repairs to 

existing fences and railings and other items which may be needed to minimize trespass and provide greater 
security for the facility and safety to the public. An evaluation of the project for compliance with OSHA rules 
and regulations is also excluded. 

 
 
Cost Estimates 
 

13. Unless otherwise stated, our cost estimates are for comparative, or general planning purposes.  These 
estimates may involve approximate quantity evaluations and may not be sufficiently accurate to develop 
construction bids, or to predict the actual cost of work addressed in this Report. Further, since we have no 
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control over the labor and material costs required to plan and execute the anticipated work, our estimates 
were made using our experience and readily available information.  Actual costs may vary over time and could 
be significantly more, or less, than stated in the Report.   
 

Additional Services 
 

14. It is recommended that GZA be retained to provide services during any future: site observations, 
explorations, evaluations, design, implementation activities, construction and/or implementation of remedial 
measures recommended in this Report.  This will allow us the opportunity to: i) observe conditions and 
compliance with our design concepts and opinions; ii) allow for changes in the event that conditions are 
other than anticipated; iii) provide modifications to our design; and iv) assess the consequences of changes in 
technologies and/or regulations.  
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Photographic Log

Client Name: Project No.:

173542.10.

Date:

1/16/2019

Date:

1/16/2019

Site Location: Whites Mill Pond Dam

Brandywine Farms, Inc. Winchendon, MA

Photo 

2

Direction Photo Taken:

facing northwest

Description:

Looking right across 

spillway discharge onto 

stone "apron"  (Natural 

stone - boulders or 

possibly bedrock)

1

Direction Photo Taken:

facing east

Description:

Overview of 

impoundment and 

upstream face of dam 

upstream of right 

abutment

Photo 

Page 1 of 11



Photographic Log

Client Name: Project No.:

173542.10.

Date:

1/16/2019

Date:

1/16/2019

Site Location:

Direction Photo Taken:

facing south

Description:

Top of dam from right 

abutment.

Photo 

4

Whites Mill Pond Dam

Brandywine Farms, Inc. Winchendon, MA

Photo 

3

Direction Photo Taken:

facing north

Description:

Top of dam and spillway.  

Note timber cover of low 

area at right end of 

catwalk and over 

seepage area at base of 

stone wall.
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Photographic Log

Client Name: Project No.:

173542.10.

Date:

1/16/2019

Date:

1/16/2019

Site Location: Whites Mill Pond Dam

Brandywine Farms, Inc. Winchendon, MA

Photo 

6

Direction Photo Taken:

facing west

Description:

Wetland area at toe of 

dam on right bank of 

discharge channel.  Low 

stone wall separating 

area from immediate toe 

of dam area.  Note 

plywood shelter built 

over seepage area at toe 

of wall.

Photo 

5

Direction Photo Taken:

Facing south

Description:

View of top of dam and 

spillway.  Note wooden 

cover over low area on 

top of low level outlet at 

location of presumed 

valve stem.
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Photographic Log

Client Name: Project No.:

173542.10.

Date:

1/16/2019

Date:

1/16/2019

7

Direction Photo Taken:

facing north

Description:

Spillway crest.  All 

stoplogs removed.  Little 

or no debris.  Ice at base 

of supports and on d/s 

training walls.

Photo 

Site Location: Whites Mill Pond Dam

Brandywine Farms, Inc. Winchendon, MA

Photo 

8

Direction Photo Taken:

facing south

Description:

Top of left embankment 

section and left 

abutment.

Page 4 of 11



Photographic Log

Client Name: Project No.:

173542.10.

Date:

1/16/2019

Date:

1/16/2019

Whites Mill Pond Dam

Brandywine Farms, Inc. Winchendon, MA

Photo 

9

Site Location:

Direction Photo Taken:

facing east (u/s)

Description:

Downstream masonry 

mall and low "training 

wall" separating low 

level outlet area from 

toe of dam.  Note two 

trees which have been 

lopped.

Direction Photo Taken:

facing east (u/s)

Description:

Low level outlet 

discharge portal to right 

of spillway.  Note ice 

indicating leakage 

through masonry above 

the sluiceway lintel 

stone.  Also note (arrow) 

icicles from top of inside 

outlet sluice indicating 

leakage from above.

Photo 

10

Page 5 of 11



Photographic Log

Date:

1/16/2019

Client Name: Project No.:

173542.10.

Date:

1/16/2019

Photo 

11

Direction Photo Taken:

facing south

Description:

(foreground) Low 

masonry "training wall" 

separating low level 

outlet and spillway 

discharge area from toe 

of dam. (background) 

Spillway discharge 

channel and stone 

"apron" 

Site Location: Whites Mill Pond Dam

Brandywine Farms, Inc. Winchendon, MA

Photo 

12

Direction Photo Taken:

facing northwest

Description:

Downstream face of 

dam near right 

abutment at area of ice 

at toe and small 

"mound" at base of wall

Page 6 of 11



Photographic Log

Date:

1/16/2019

Client Name: Project No.:

173542.10.

Date:

1/16/2019

Photo 

13

Direction Photo Taken:

facing southeast

Description:

Downstream face of 

dam and toe area.  Note 

new shelter over area of 

seepage at toe of wall.

14

Direction Photo Taken:

facing east (u/s)

Description:

Area of active seepage in 

depression at base of 

downstream wall (clear 

flow, 0.1-0.3 gpm).  Now 

covered by plywood 

"shelter."

Site Location: Whites Mill Pond Dam

Brandywine Farms, Inc. Winchendon, MA

Photo 

Area of Seepage

Page 7 of 11



Photographic Log

Date:

1/16/2019

Client Name: Project No.:

173542.10.

Date:

1/16/2019

Photo 

Whites Mill Pond Dam

Brandywine Farms, Inc. Winchendon, MA

Photo 

16

15

Direction Photo Taken:

facing north

Description:

Small depression in toe 

area downstream of 

masonry wall in line with 

location at toe of wall 

where active seepage 

noted.  No water 

observed on this date in 

downstream hole.

Site Location:

Direction Photo Taken:

facing east

Description:

Sluiceway at right 

abutment.  Note small 

low area observed on 

top of embankment at 

corner of red "barn" 
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Photographic Log

Date:

1/16/2019

Client Name: Project No.:

173542.10.

Date:

1/16/2019

Site Location: Whites Mill Pond Dam

Brandywine Farms, Inc. Winchendon, MA

Photo 

17

Photo 

18

Direction Photo Taken:

facing northeast

Description:

Downstream masonry 

wall and toe area.  Note 

solid ice layer in wide 

area at and beyond toe 

likely indicating seepage 

in areas where standing 

water previously 

observed.  Also note 

large missing stone.

Direction Photo Taken:

facing southeast

Description:

Sluiceway at right 

abutment

Page 9 of 11



Photographic Log

Date:

1/16/2019

Client Name: Project No.:

173542.10.

Date:

1/16/2019

Site Location: Whites Mill Pond Dam

Brandywine Farms, Inc. Winchendon, MA

Photo 

Photo 

19

Direction Photo Taken:

facing southwest

Description:

Area just beyond toe of 

dam along right side of 

downstream channel.  

Note solid ice covering 

area previously observed 

to have standing water 

and/or soft ground.

20

Direction Photo Taken:

facing east

Description:

Top of dike to left of 

spillway.  Note large 

fallen tree across top of 

dike embankment.
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Photographic Log

Date:

1/16/201921

Direction Photo Taken:

facing west

Description:

Top of Dike to left of 

spillway.  Note large 

trees

Photo 

Page 11 of 11



















APPENDIX G 

 

PUBLIC NOTICE 

  



Commonwealth of Massachusetts 

Executive Office of Energy and Environmental Affairs 

MEPA Office 

100 Cambridge St., Suite 

900 Boston, MA 02114 

Telephone 617-626-1020 

The following should be completed and submitted to a local newspaper: 

PUBLIC NOTICE OF ENVIRONMENTAL REVIEW 

PROJECT: _  Whites Mill Pond Dam Decommissioning and Stream Restoration 

LOCATION: Lakeview Drive, Winchendon, Massachusetts 

PROPONENT: Brandywine Farms, Inc. 

The undersigned is submitting an Environmental Notification Form ("ENF") to the 

Secretary of Energy & Environmental Affairs on or before February 15, 2019. 

This will initiate review of the above project pursuant to the Massachusetts 

Environmental Policy Act ("MEPA", M.G.L. c. 30, s.s. 61-62I). Copies of the ENF 

may be obtained from: 

Chad Cox, P.E.,                                                                                                                   

GZA GeoEnvironmental, Inc.                                                                                                     

249 Vanderbilt Avenue, Norwood, MA 02062                                                                  

781-278-5787 

Copies of the ENF are also being sent to the Conservation Commission and 

Planning Board of Winchendon, Massachusetts where they may be inspected. 

The Secretary of Energy & Environmental Affairs will publish notice of the ENF in the 

Environmental Monitor, will receive public comments on the project for 20 days, and will 

then decide, within ten days, if an environmental Impact Report is needed. A site visit and 

consultation session on the project may also be scheduled. All persons wishing to 

comment on the project, or to be notified of a site visit or consultation session, should 

write to the Secretary of Energy & Environmental Affairs, 100 Cambridge St., Suite 900, 

Boston, Massachusetts 02114, Attention: MEPA Office, referencing the above project. 

By: John and Amelia Giovanoni (Proponents) 
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WHITES MILL POND DAM DECOMMISSIONING AND STREAM RESTORATION PROJECT 

HYDROLOGIC AND HYDRAULIC INVESTIGATION AND DESIGN REPORT 

December 2018 

GZA performed a hydraulic and hydrologic (H&H) analysis of the North Upper Millers River to evaluate 

the impact on river hydraulic profiles of the proposed breaching Whites Mill Pond Dam.  The flood flow 

used as the design basis for the analysis was the 500-year flood (0.2% annual return period).  The 2-,10-, 

50-, and 100-year floods were also assessed in this analysis.  

Hydrology 

GZA first reviewed peak stream flows for the Whites Mill Pond watershed developed using regression 

equations for estimating peak stream flows in Massachusetts published by the USGS in 2016 and 

available from StreamStats 4.0 web Application.  This method estimated the 500-year flow for the 1.1 

square mile watershed to be 361 cfs.  Flows derived from the StreamStats application are presented in 

Table 1.  

Table 1: Peak stream flow from StreamStats 

Flow Event Flow (cfs) 

2-year 50 

10-year 117 

50-year 202 

100-year 245 

500-year 361 

Bankfull 44.5 

 

For a more refined analysis, GZA estimated peak stream flows using a watershed rainfall-runoff model 

developed using the US Army Corps of Engineers (USACE) Hydrological Engineering Center’s Hydrologic 

Modeling System (HEC-HMS) modeling software.   

GZA used depth-duration-frequency rainfall data developed by the National Oceanic and Atmospheric 
Administration (NOAA) and made available from Atlas 14, Volume 10 for the Northeastern United States 
Online Tool, accessed in June 2018.  GZA developed site-specific rainfall distributions using the NOAA Atlas 
14 rainfall-frequency data.  The data was used to develop a 24-hour smoothed distribution, with peak 
event-based rainfall intensities nested around hour 12.  The developed rainfall distribution is consistent 
with the site-specific distributions developed using WinTR-20 computer program, a watershed scale 
runoff and routing model. 

GZA delineated the total drainage area, 1.1 square miles, using the Massachusetts USGS StreamStats 
interactive map tool (StreamStats).  The HEC-HMS model utilized the NRCS Curve Number method to 
model losses. Hydrologic soil group data were obtained from digital county soil maps provided by the 
National Resource Conservation Service (NRCS).  GZA developed land use data from aerial imagery.  The 
soil and land use data were then used to compute composite runoff curve numbers. Selected runoff curve 
numbers represented average antecedent runoff conditions, which is typical of generally accepted 
engineering practices for design and modeling applications.  GZA developed the digital elevation model 
(DEM) of the Site by combining 2013-2014 New England CMGP Sandy LiDAR and the 2015 Connecticut 
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River LiDAR.  Times of concentration (Tc) were developed for each sub-basin using the DEM and the 
velocity method based on estimated water velocities for overland and channel flows.  Flows were routed 
through the watershed in the HEC-HMS model to determine inflows to Whites Mills Pond.   

The Whites Mill Pond also receives controlled flows from Lake Monomonac outside of the watershed, 
through a series of two dams. GZA delineated the Lake Monomonac total drainage area, 18.5 square miles, 
using the StreamStats tool.  GZA conservatively estimated flows into Whites Mill pond from Lake 
Monomonac to be an additional 300 cfs based on the field measurements and photographs of the control 
structure which releases water towards the Whites Mill Pond. This flow was routed to the reservoir as 
well.  Additional flows from Lake Monomonac flow through an uncontrolled spillway directly into the 
North Branch Millers River and are not routed through the Whites Mill Pond Reservoir. 

The estimated peak flood flows from the direct Whites Mill Pond watershed are presented in Table 2.   

Table 2: Rainfall totals, HEC-HMS peak stream flow estimates and max pond elevations 

Flow Event 24-Hour Rainfall Total (in) Flow (cfs) Pond Elevation (ft NAVD88) 

2-year 2.9 391 1039.8 

10-year 4.42 318 1039.9 

50-year 6.1 640 1040.0 

100-year 6.83 690 1040.1 

500-year 9.34 898 1040.2 

GZA selected flood flows from the HEC-HMS model for use in this analysis as they are more conservative 
than flows estimated using the StreamStats tool after accounting for the difference due to inflows from 
Lake Monomonac.  

The total 100-year peak flow inflow to Whites Mill Pond was thus estimated as 690 cfs. The total 500-year 
peak flood inflow into Whites Mill Pond was estimated to be 898 cfs.   

Pond elevations assume the spillway has one 0.8-foot stoplog and an initial pond elevation of 1036.8 feet 
NAVD88. In this configuration, the HEC-HMS model indicates that the dam is expected to over top under 
the 100- and 500-year flow events. 

Hydraulics 

GZA developed a one-dimensional unsteady hydraulic model using the USACE’s Hydrological Engineering 
Center’s River Analysis System (HEC-RAS) Version 5.0.5 model to estimate water surface profiles under 
various channel/breach configurations.  The flood wave was routed approximately 2.4 miles, along the 
outflow of Whites Mill Pond into the North Branch Millers River into Whitney Pond, where flows are 
considered to have attenuated. 

To develop the cross-section geometry, GZA developed a georeferenced model using HEC-GeoRAS, 

ArcMap a geospatial information system (GIS) software, and RASMapper. GZA extracted topographic 

station-elevation data from the above-mentioned digital elevation model to develop cross section 

geometries.  Cross sections were placed no more than 500 feet apart.  GZA modified the thalweg of the 

channel to be equal to the rivers’ channel invert as shown in the river profiles published in the Federal 

Emergency Management Agency (FEMA) Flood Insurance Studies (FIS) for Worcester county.  GZA 

interpolated cross sections in stretches of the reach that were especially steep. 
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Manning’s “n” roughness coefficients used in the HEC-RAS model generally ranged from 0.025 to 0.1.  

GZA used land use data derived from orthophotography to determine manning’s n values at each cross-

section.  For steep slopes, GZA used Jarrett’s equation to estimate manning’s n in the river.  

Instream structures which were modelled included the dam, the downstream access road culvert, mill 

building which passes over the channel (forming a culvert), the Lakeview Drive Bridge, the Rt 202 / 

Glenallen Street Bridge, and the Rt 202 / Maple Street Bridge. GZA used data from the Worcester county 

FEMA FIS and aerial photography to develop road crossing geometry.   The proposed foot bridge was 

assumed to be washed out during flood conditions and was not modeled. 

Whites Mill Pond Dam is a fixed crest dam. The spillway elevation is 1036.0 feet NAVD88. At the time of 

the survey (April 2018) the normal pool elevation of Whites Mill Pond was 1036.8 feet NAVD88 with 

stoplogs. Historically up to 2 feet of stop logs have been in place at the spillway.  GZA modeled the dam 

with 0.8 feet of stoplogs for a normal pool of 1036.8 feet NAVD88.  

GZA ran the ½ pmf value of 846 cfs for the watershed, as defined in the 1980 United States Army Corps 

of Engineering report, in the HEC-RAS model under steady state conditions, with the additional 300 cfs 

from Lake Monomonac for a total ½ pmf flow of 1,146 cfs. Under these flow conditions the water 

surface elevation (WSE) at the dam is 1040.6, indicating that the dam would overtop by approximately 

0.6 feet under the ½ pmf conditions.  

Dam Break Configuration 

The objective of dam break modeling is to estimate downstream inundation areas are corresponding 

time to flooding, thus identifying critical downstream areas affected by a dam failure (i.e., sudden, 

uncontrolled release of water) for the purposes of emergency action planning.  GZA used the dam break 

model to calculate various flood wave characteristics such as arrival time, time to peak stage, peak 

discharge flow rate, and flood crest profile, which are incorporated into an inundation map.  

GZA performed with wet weather and sunny day dam break modeling. For the wet weather scenario 

GZA used the 500-year hydrograph developed in HEC-HMS and the assumed 300 cfs inflow from Lake 

Monomonac with a peak flow of 898 cfs into Whites Mill Pond.  The initial starting water surface 

elevation of Whites Mill Pond was set at the spillway crest.  The dam break failure for the wet weather 

scenario was initiated at the resulting maximum water surface elevation of the Whites Mill 

impoundment. The downstream lateral inflow on the North Branch Miller River was assumed to be 2950 

cfs based on HEC-HMS flow results under 500-year conditions, less the 300 cfs assumed to be routed 

through Whites Mill Pond.  

Trapezoidal Breach Formation 
Maximum Breach Top Width:   129 feet 
Maximum Breach Bottom Width:  79 feet 
Final Breach Side Slope:    2 Horizontal: 1 Vertical 
Time to Maximum Breach:   0.5 hour 
Trigger Elevation:    1039.27 feet 
Resulting Maximum Breach Flow:  6,240 cfs 
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Note that the SDF for a High Hazard dam is the ½ PMF.  GZA judges that the 500-year flood is likely to be 

generally equivalent to the ½ PMF for generating inflows.  However, for consistency with the previous 

Emergency Action Plan which modeled dam break inundation using the specific ½ PMF, GZA adjusted 

the dam breach parameters to match the previously estimated peak outflow from the 2007 EAP.  

For the sunny day dam scenario GZA assumed a 30 cfs constant inflow to Whites Mill Pond Dam, which 

is less than 1% of the peak breach flow. The initial water surface elevation of Whites Mill Pond Dam was 

set at the spillway crest. The dam break failure for the sunny day was initiated at the resulting maximum 

water surface elevation of the Whites Mill impoundment.  The downstream lateral inflow on the North 

Branch Miller River was assumed to be 27 cfs based on an assumed 2 cfs per square mile watershed 

area.  

Trapezoidal Breach Formation 
Maximum Breach Top Width:   43.75 feet 
Maximum Breach Bottom Width:  31.25 feet 
Final Breach Side Slope:    0.5 Horizontal: 1 Vertical 
Time to Maximum Breach:   0.5 hour 
Trigger Elevation:    1039.27 feet 
Resulting Maximum Breach Flow:  2,450 cfs 
 
Results from both scenarios are presented on the Inundation Maps.  The inundation maps cover the 

North Branch Miller River from the dam to the point where the flood wave has attenuated (incremental 

increase in water surface elevation is less than 1.5 feet).  

The hypothetical wet and sunny day failure of the Whites Mill pond Dam are assumed to occur when the 

reservoir is at the highest water surface elevation.  The maximum discharge through the break opening 

during wet weather conditions is 7,020 cfs.  This outflow is comparable to the dam break flows modeled 

by Tighe and Bond in 2007 of 6,085 cfs.  The maximum discharge through the break opening during 

sunny day conditions is 2,450 cfs.  

For the wet weather failure, the initial failure began at hour 16, with the maximum breach width 

occurring 0.5 hours later.  The arrival time of the leading edge along the North Branch Millers River is 

estimated to be 5 minutes to Route 202/Glenallen Road about 1,400 feet downstream of the dam.  Peak 

flood depths range from about 7.4 feet at the old factory building to about 13.9 feet at Maple street.  

For the sunny day failure, the initial failure began at hour 0.3, with the maximum breach width occurring 

0.5 hours later.  The arrival time of the leading edge along the North Branch Millers River is estimated to 

be 5 minutes to Route 202/Glenallen Road.  Peak flood depths range from about 5.3 feet at the old 

factory building to about 9.1 feet at Glenallen street.  

Flood flows in Whitney Pond due to dam break have an incremental difference of less than 2.0 feet in 

both the wet weather and sunny day failure events. Whitney Pond Dam is expected to overtop during 

the 500-year flood event both with and without dam break of Whites Mill Pond Dam. Flood inundation 

is expected downstream of Whitney Pond Dam.   
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Dam Breach Configuration 

Under proposed conditions, Whites Mill Pond Dam will have a section removed from the dam such that 

future flood flows would not be impounded by the resulting structure. In HEC-RAS, GZA made changes 

from the existing conditions model to the dam configuration and immediate downstream section to 

reflect the new breach channel geometry. 

The proposed cut into the embankment includes a 15-foot-wide channel and a 25-foot overbank area on 

both sides of the channel. The channel thalweg is proposed to be approximate 12.5 feet lower than the 

dam crest.  

A comparison of model results under the existing and proposed conditions indicates that the breaching 

of the dam is expected to result in a reduction of upstream peak water surface elevations of 

approximately 3.4 feet immediately upstream of the dam under the 500-year flood inflow.  Water 

surface elevations downstream of the dam are fundamentally unchanged.  

Flows, upstream, and downstream of the dam water surface elevations for the 2-,10-, 50-, 100- and 500-

year floods are presented in Table 3.  The upstream elevation is at a section approximately 44.8 feet 

from the centerline of the former embankment.  The downstream elevation is at a section 

approximately 53.7 feet from the centerline of the former embankment.  

Table 3: Comparison of flows and water surface elevations (WSE) at Whites Mill Pond Dam pre-& post-

breach.  

Flow Event  Flow through 
spillway/breached 

section (cfs) 

Upstream 
WSE (ft 

NAVD88) 

Downstream 
WSE (ft 

NAVD88) 

Water 
Surface 

Differential 
Depth (ft) 

2-year Existing* 410 1039.7 1027.0 12.7 

Breached 460 1029.5 1027.0 2.5 

10-year Existing* 510 1039.8 1027.1 12.7 

Breached 510 1029.6 1027.1 2.5 

50-year Existing* 630 1039.8 1027.4 12.4 

Breached 670 1029.8 1027.4 2.4 

100-year Existing* 680 1039.9 1027.5 12.4 

Breached 670 1029.8 1027.4 2.4 

500-year Existing* 880 1040.0 1028.0 12 

Breached 880 1030.1 1027.9 2.2 

 * Assumes 0.8’ of stoplogs in spillway and initial normal pool elevation of 1036.8 

Results indicate the flood flows will not be significantly impounded under the proposed breach dam 

configuration and downstream flooding due to a flood event will not be substantially exacerbated. 

The results of the analysis also indicate that the proposed breach configuration is adequate to prevent 

significant differential head at locations upstream and downstream of the former dam during floods 

up to the 500-year return period.  Therefore, in GZA’s opinion, the breached dam will no longer meet 

the criteria for a jurisdictional structure and will be eligible to be re-classified as a non-jurisdictional 

structure.   



vi 
 

Additional results from the hydrologic and hydraulic models are attached for the existing and proposed 

breach conditions. 

Fish Passage Evaluation 

Whites Mill Pond Dam represents a barrier to habitat for resident and migratory fish species either now 

or in the future.   Removal of the dam will provide accessibility of these species to upstream habitat.  

GZA used flow derived from the USGS StreamStats application to assess suitability of fish passage 

through the proposed restored stream channel at the former embankment location.  

GZA reviewed flow, depth, and velocity information through the proposed breach channel to evaluate 

the potential efficacy of fish passage post dam removal. Under proposed conditions, flows up to the 

bankfull flow are judged to have sufficiently low velocities to enable fish passage for all target species. 

Common New England riverine target species include the American Eel and Brook Trout.  Maximum 

velocities for appropriate inland freshwater target species are based on a joint NOAA, USGS, and USFWS 

report, Federal Interagency Technical Memorandum Fish Passage Guidelines and are provided in Table 

4.  The report provides the maximum velocities to allow the safe, timely, and effective passage for the 

target species.   

Table 4 – Fish Passage Parameters 

Species Minimum Weir Depth 
(ft) 

Maximum Velocity 
(ft/sec) 

Maximum Slope 

American Eel < 15 cm TL 0.25 0.8 5 % 

American Eel >15 cm TL 1.00 1.0 5 % 

Brook Trout 1.25 3.8 5 % 

 

The American Eel are not expected to be present at Whites Mill Pond at this time due to its location and 

the presence of downstream barriers. It is acknowledged that future dam removal and fish passage 

efforts could facilitate connectivity of the habitat at Whites Mill Pond via the Millers River. Brook trout 

are a freshwater riverine species that may be present in the North Branch Millers River; GZA has not 

conducted a study confirming the presence of brook trout.  

The slope of the restored channel in the location of the former embankment will be 4.0%.  Results from 

the hydraulic model indicate that the estimated velocity within the breached portion of the channel 

ranges from 0.8 ft/s during August low flows (4.5 cfs) up to 4.2 ft/s at bankfull flows (94.5 cfs).  Velocities 

are expected to be less on the edges of the channel as compared to the average velocity of the channel 

allowing for passage at lower speeds.  Final design of the restored channel can include placement of 

boulders to provide velocity shelters if needed.  Depths range from 0.4 feet during August low flows and 

1.5 feet at bankfull flows through the breached section.  It is therefore judged that upstream passage by 

Brook trout will be possible.  

The results of fish passage flows modeled in HEC-RAS are attached. 



500-Year Existing 

Incremental Increase

River Sta Profile Q Total W.S. Elev Q Total W.S. Elev

(cfs) (ft) (cfs) (ft)

16366 Max WS 884.73 1040.48 890.27 1040.04 -0.4

16087 Max WS 882.83 1040.48 889.78 1040.04 -0.4

15602 Max WS 882.02 1040.48 889.74 1040.04 -0.4

15275 Max WS 882.11 1040.46 889.28 1040.02 -0.4

14848 Max WS 880.82 1040.45 889.26 1040.01 -0.4

14592 Max WS 879.41 1040.45 888.46 1040.01 -0.4

14277 Max WS 880.85 1040.45 887.93 1040.01 -0.4

13899 Max WS 880.08 1040.45 887.15 1040.01 -0.4

13705 Max WS 880.36 1040.45 887.07 1040.01 -0.4

13459 Max WS 880.66 1040.45 885.35 1040.01 -0.4

13043 Max WS 880.12 1040.45 883.82 1040 -0.5

12782 Max WS 879.8 1040.45 883.4 1040 -0.5

12345 Max WS 879.41 1040.45 881.54 1040 -0.5

12032 Max WS 879.39 1040.45 880.66 1040 -0.5

11779 Max WS 879.28 1040.45 880.2 1040 -0.5

11745.37 Inl Struct 0 Inl Struct 0

11680 Max WS 879.35 1027.94 7016.52 1032.98 5.0

11501 Max WS 879.28 1027.03 7015.15 1031.79 4.8

11475.64 Bridge 0 Bridge 0

11421 Max WS 879.29 1022.56 7010.71 1026.26 3.7

11388 Max WS 879.1 1022.39 6990.06 1024.72 2.3

11352.52 Bridge 0 Bridge 0

11290 Max WS 879.2 1022.38 6985.45 1024.6 2.2

10834 Max WS 878.98 1022.37 6975.36 1024.55 2.2

10801.44 Culvert 0 Culvert 0

10741 Max WS 879.01 1022.35 6973.69 1024.46 2.1

10540 Max WS 879.09 1022.35 6974.4 1024.46 2.1

10460 Max WS 3829.03 1022.31 9921.82 1024.39 2.1

10412.74 Bridge 0 Bridge 0

10358 Max WS 3829.02 1019.36 9912.31 1021.01 1.6

9961 Max WS 3828.45 1017.53 9870.78 1020.19 2.7

9600 Max WS 3827.95 1016.91 9862.85 1019.65 2.7

9393 Max WS 3827.92 1016.63 9859.05 1019.3 2.7

9123 Max WS 3827.88 1016.29 9855.6 1018.75 2.5

8940 Max WS 3827.84 1016.03 9855.11 1018.53 2.5

8893.07 Bridge 0 Bridge 0

8815 Max WS 3827.86 1012.51 9854.83 1015.47 3.0

8353 Max WS 3827.82 1009.14 9847.96 1011.81 2.7

7962 Max WS 3827.77 1005.52 9843.59 1008.33 2.8

7489 Max WS 3827.77 1001.1 9840.61 1003.76 2.7

7142 Max WS 3827.79 996.41 9839.55 999.04 2.6

6526 Max WS 3827.74 991.73 9810.19 994.74 3.0

5955 Max WS 3827.68 990.62 9794.75 993.41 2.8

5321 Max WS 3827.68 988.13 9788.45 991.21 3.1

5204 Max WS 3827.7 986.32 9788.26 989.06 2.7

5059 Max WS 3827.6 984.42 9787.89 985.99 1.6

4340 Max WS 3817.35 978.97 9469.37 980.1 1.1

3596 Max WS 3805.87 978.69 7728.81 979.67 1.0

2734 Max WS 3804.16 978.69 7736.84 979.67 1.0

2231 Max WS 3804.24 978.69 7748.83 979.67 1.0

1788 Max WS 7794.51 978.68 11736.61 979.65 1.0

1363 Max WS 7793.67 978.65 11735.78 979.6 1.0

1026 Max WS 7793.33 978.64 11740.72 979.59 1.0

618 Max WS 7793.83 978.65 11738.56 979.59 0.9

86 Max WS 7793.47 978.63 11736.08 979.56 0.9

500-Year Existing No Breach 500-Year Existing No Breach

abigail.ericson
Text Box
Dam Break Attachment



Sunny Existing 

Incremental Increase

River Sta Profile Q Total W.S. Elev Q Total W.S. Elev

(cfs) (ft) (cfs) (ft)

16366 Max WS 30 1036.81 30 1036.81 0.0

16087 Max WS 29.96 1036.81 29.93 1036.81 0.0

15602 Max WS 29.86 1036.81 29.83 1036.81 0.0

15275 Max WS 29.9 1036.81 29.86 1036.81 0.0

14848 Max WS 29.94 1036.81 30.07 1036.81 0.0

14592 Max WS 29.81 1036.81 30.21 1036.81 0.0

14277 Max WS 30.1 1036.81 30.07 1036.81 0.0

13899 Max WS 30.03 1036.81 30.08 1036.81 0.0

13705 Max WS 30.04 1036.81 29.47 1036.81 0.0

13459 Max WS 29.91 1036.81 29.95 1036.81 0.0

13043 Max WS 29.91 1036.81 29.66 1036.81 0.0

12782 Max WS 29.92 1036.81 29.39 1036.81 0.0

12345 Max WS 30 1036.81 30 1036.81 0.0

12032 Max WS 30 1036.81 30 1036.81 0.0

11779 Max WS 30 1036.81 30 1036.81 0.0

11745.37 Inl Struct 0 Inl Struct 0

11680 Max WS 30 1026.01 2455.93 1030.79 4.8

11501 Max WS 31.89 1019.97 2449.58 1030.35 10.4

11475.64 Bridge 0 Bridge 0

11421 Max WS 30 1018.57 2449.4 1023.48 4.9

11388 Max WS 31.47 1018.44 2052.9 1022.42 4.0

11352.52 Bridge 0 Bridge 0

11290 Max WS 30.43 1017.59 2052.9 1022.35 4.8

10834 Max WS 30 1014.26 2331.74 1022.25 8.0

10801.44 Culvert 0 Culvert 0

10741 Max WS 30 1014.23 2293 1022.05 7.8

10540 Max WS 30 1014.2 2293.3 1022.04 7.8

10460 Max WS 60 1014.01 2321.52 1022.03 8.0

10412.74 Bridge 0 Bridge 0

10358 Max WS 55.01 1012.74 2314.86 1018.39 5.6

9961 Max WS 60 1010.86 2274.81 1015.82 5.0

9600 Max WS 60 1009.35 2178.56 1014.61 5.3

9393 Max WS 60 1008.47 2157.73 1013.95 5.5

9123 Max WS 60 1006.61 2150.54 1013.29 6.7

8940 Max WS 60 1005.66 2150.01 1012.17 6.5

8893.07 Bridge 0 Bridge 0

8815 Max WS 60 1005.22 2149.36 1011.21 6.0

8353 Max WS 60 1003.17 2146.91 1008.07 4.9

7962 Max WS 60 1000 2144.08 1004.45 4.5

7489 Max WS 60 993.21 2141.89 1000.01 6.8

7142 Max WS 60 989.78 2141.14 995.31 5.5

6526 Max WS 60 985.66 2095.28 990.35 4.7

5955 Max WS 60 981.58 2058.12 989.28 7.7

5321 Max WS 59.99 977.25 2054.01 985.5 8.3

5204 Max WS 60 976.53 2053.05 984.34 7.8

5059 Max WS 60 975.61 2050.27 983.47 7.9

4340 Max WS 60 970.62 2040.48 977.94 7.3

3596 Max WS 59.98 968.79 686.43 970.42 1.6

2734 Max WS 59.78 968.79 646.14 970.41 1.6

2231 Max WS 59.75 968.79 646.38 970.41 1.6

1788 Max WS 118.87 968.79 704.36 970.41 1.6

1363 Max WS 118.72 968.79 687.44 970.4 1.6

1026 Max WS 118.66 968.79 689.36 970.4 1.6

618 Max WS 118.69 968.79 690.86 970.4 1.6

86 Max WS 118.53 968.79 689.99 970.4 1.6

Sunny Existing No Breach Sunny Existing No Breach



Flow Event
Flow through spillway/breached 

section (cfs)

Upstream WSE 

(ft NAVD88)

Downstream WSE (ft 

NAVD88)

Existing 410 1039.7 1027.0

Breached 460 1029.5 1027.0

Existing 510 1039.8 1027.1

Breached 510 1029.6 1027.1

Existing 630 1039.8 1027.4

Breached 670 1029.8 1027.4

Existing 680 1039.9 1027.5

Breached 670 1029.8 1027.4

Existing 880 1040.0 1028.0

Breached 880 1030.1 1027.9

2-year

10-year

50-year

100-year

500-year

abigail.ericson
Text Box
Dam Breach Attachment

abigail.ericson
Stamp

abigail.ericson
Callout
Upstream cross section

abigail.ericson
Callout
Downstream cross section

abigail.ericson
Callout
Whites Mill Pond Dam



0.5 pmf - steady state

Reach River Sta Profile Q Total Min Ch El W.S. Elev Vel Chnl

(cfs) (ft) (ft) (ft/s)

1 16366 Max WS 1146 1026.31 1040.65 1.16

1 16087 Max WS 1145.94 1026.31 1040.65 0.24

1 15602 Max WS 1146.07 1026.31 1040.65 0.26

1 15275 Max WS 1145.89 1026.31 1040.62 0.85

1 14848 Max WS 1146.11 1026.31 1040.61 0.24

1 14592 Max WS 1146.18 1026.31 1040.61 0.18

1 14277 Max WS 1145.7 1026.31 1040.61 0.16

1 13899 Max WS 1146.08 1026.31 1040.6 0.27

1 13705 Max WS 1146.09 1026.31 1040.6 0.28

1 13459 Max WS 1146.07 1026.31 1040.6 0.18

1 13043 Max WS 1146.17 1026.31 1040.6 0.33

1 12782 Max WS 1146.15 1026.31 1040.6 0.21

1 12345 Max WS 1145.76 1026.31 1040.6 0.11

1 12032 Max WS 1145.72 1026.31 1040.6 0.21

1 11779 Max WS 1146.02 1026.2 1040.6 0.21

1 11745.37 Inl Struct

1 11680 Max WS 1146.02 1025.37 1029.02 3.14

1 11501 Max WS 1145.99 1019 1028.6 3.04

1 11475.64 Bridge

1 11421 Max WS 1145.99 1017.43 1022.82 7.38

1 11388 Max WS 1146.05 1017.17 1022.52 1.39

1 11352.52 Bridge

1 11290 Max WS 1146.05 1016.42 1022.5 0.94

1 10834 Max WS 1146.04 1013.45 1022.49 0.5

1 10801.44 Culvert

1 10741 Max WS 1146.04 1012.75 1022.46 0.45

1 10540 Max WS 1145.83 1011.75 1022.46 0.35

1 10460 Max WS 4095.98 1012.75 1022.42 1.81

1 10412.74 Bridge

1 10358 Max WS 4095.98 1011.25 1019.41 9.72

1 9961 Max WS 4095.98 1010 1017.84 3.37

1 9600 Max WS 4096.05 1007.25 1017.28 4.05

1 9393 Max WS 4095.98 1005.75 1017.03 2.45

1 9123 Max WS 4095.97 1005.75 1016.71 3.72

1 8940 Max WS 4096 1004.25 1016.52 4.72

1 8893.07 Bridge

1 8815 Max WS 4096 1003.75 1012.7 9.53

1 8353 Max WS 4096.02 1002.25 1009.29 6.95

1 7962 Max WS 4095.97 999.25 1005.68 8.02

1 7489 Max WS 4095.98 991.75 1001.24 8.79

1 7142 Max WS 4095.99 988.75 996.56 8.18

1 6526 Max WS 4096.01 984.5 991.9 3.65

1 5955 Max WS 4096.03 980.5 990.78 3.42

1 5321 Max WS 4096.02 976.2 988.3 5.67



1 5204 Max WS 4096 975.4 986.49 13.71

1 5059 Max WS 4095.98 974.4 984.52 5.01

1 4340 Max WS 4096 969.4 979.08 3.32

1 3596 Max WS 4096 964.25 978.8 0.56

1 2734 Max WS 4096.3 964.25 978.8 0.2

1 2231 Max WS 4095.34 964.25 978.8 0.15

1 1788 Max WS 8086.19 964.25 978.79 0.79

1 1363 Max WS 8086.02 964.25 978.76 1.25

1 1026 Max WS 8086 964.25 978.76 0.98

1 618 Max WS 8085.91 964.25 978.76 0.45

1 86 Max WS 8086.04 964.25 978.74 0.94



500-year existing

Reach River Sta Profile Q Total Min Ch El W.S. Elev Vel Chnl

(cfs) (ft) (ft) (ft/s)

1 16366 Max WS 886.23 1026.31 1040.04 0.95

1 16087 Max WS 886.56 1026.31 1040.04 0.19

1 15602 Max WS 887.32 1026.31 1040.04 0.22

1 15275 Max WS 886.25 1026.31 1040.02 0.7

1 14848 Max WS 884.98 1026.31 1040.01 0.2

1 14592 Max WS 883.34 1026.31 1040.01 0.15

1 14277 Max WS 884.53 1026.31 1040.01 0.13

1 13899 Max WS 884.84 1026.31 1040.01 0.22

1 13705 Max WS 884.35 1026.31 1040.01 0.24

1 13459 Max WS 884.13 1026.31 1040.01 0.15

1 13043 Max WS 883.61 1026.31 1040 0.27

1 12782 Max WS 883.07 1026.31 1040 0.17

1 12345 Max WS 883.28 1026.31 1040 0.09

1 12032 Max WS 883.44 1026.31 1040 0.17

1 11779 Max WS 883.15 1026.2 1040 0.17

1 11757 Max WS Inl Struct

1 11680 Max WS 883.12 1025.37 1027.95 4.68

1 11501 Max WS 883.08 1019 1027.06 3.05

1 11475.64 Bridge

1 11421 Max WS 883.09 1017.43 1022.57 6.17

1 11388 Max WS 882.92 1017.17 1022.39 1.11

1 11352.52 Bridge

1 11290 Max WS 882.94 1016.42 1022.38 0.77

1 10834 Max WS 882.82 1013.45 1022.37 0.4

1 10801.44 Culvert

1 10741 Max WS 882.82 1012.75 1022.35 0.36

1 10540 Max WS 882.98 1011.75 1022.35 0.28

1 10460 Max WS 3832.83 1012.75 1022.31 1.76

1 10412.74 Bridge

1 10358 Max WS 3832.71 1011.25 1019.36 9.25

1 9961 Max WS 3832.1 1010 1017.54 3.41

1 9600 Max WS 3831.87 1007.25 1016.91 4.14

1 9393 Max WS 3831.69 1005.75 1016.63 2.48

1 9123 Max WS 3831.67 1005.75 1016.29 3.71

1 8940 Max WS 3831.64 1004.25 1016.04 5.19

1 8893.07 Bridge

1 8815 Max WS 3831.6 1003.75 1012.52 9.17

1 8353 Max WS 3831.61 1002.25 1009.14 6.85

1 7962 Max WS 3831.57 999.25 1005.53 7.85

1 7489 Max WS 3831.59 991.75 1001.1 8.59

1 7142 Max WS 3831.53 988.75 996.41 7.96

1 6526 Max WS 3831.55 984.5 991.73 3.55

1 5955 Max WS 3831.52 980.5 990.63 3.31

1 5321 Max WS 3831.43 976.2 988.13 5.67



500-year existing

1 5204 Max WS 3831.42 975.4 986.32 13.11

1 5059 Max WS 3831.44 974.4 984.42 4.9

1 4340 Max WS 3820.61 969.4 978.97 3.27

1 3596 Max WS 3811.22 964.25 978.69 0.53

1 2734 Max WS 3809.45 964.25 978.69 0.19

1 2231 Max WS 3809.74 964.25 978.69 0.14

1 1788 Max WS 7799.38 964.25 978.68 0.77

1 1363 Max WS 7798.91 964.25 978.65 1.21

1 1026 Max WS 7798.57 964.25 978.64 0.95

1 618 Max WS 7798.38 964.25 978.65 0.44

1 86 Max WS 7798.24 964.25 978.63 0.92



500-year breached

Reach River Sta Profile Q Total Min Ch El W.S. Elev Vel Chnl

(cfs) (ft) (ft) (ft/s)

1 16366 Max WS 890.8 1026.31 1031.23 2.96

1 16087 Max WS 890.78 1026.31 1031.24 0.57

1 15602 Max WS 890.24 1026.31 1031.2 0.64

1 15275 Max WS 886.92 1026.31 1030.81 2.48

1 14848 Max WS 880.6 1026.31 1030.46 0.66

1 14592 Max WS 880.25 1026.31 1030.45 0.5

1 14277 Max WS 879.22 1026.31 1030.43 0.44

1 13899 Max WS 878.24 1026.31 1030.37 0.76

1 13705 Max WS 878.19 1026.31 1030.34 0.85

1 13459 Max WS 878.6 1026.31 1030.32 0.55

1 13043 Max WS 877.03 1026.31 1030.23 0.98

1 12782 Max WS 877.05 1026.31 1030.18 0.66

1 12345 Max WS 877.01 1026.31 1030.16 0.31

1 12032 Max WS 876.74 1026.31 1030.13 0.62

1 11779 Max WS 876.72 1026.2 1030.1 0.65

1 11757 Max WS 876.76 1026.31 1029.75 6.79

1 11680 Max WS 876.68 1025.37 1027.93 4.71

1 11501 Max WS 876.68 1019 1027.02 3.05

1 11475.64 Bridge

1 11421 Max WS 876.69 1017.43 1022.56 6.14

1 11388 Max WS 876.44 1017.17 1022.39 1.1

1 11352.52 Bridge

1 11290 Max WS 876.27 1016.42 1022.37 0.77

1 10834 Max WS 876.42 1013.45 1022.37 0.4

1 10801.44 Culvert

1 10741 Max WS 876.42 1012.75 1022.35 0.36

1 10540 Max WS 876.56 1011.75 1022.35 0.28

1 10460 Max WS 3826.49 1012.75 1022.3 1.76

1 10412.74 Bridge

1 10358 Max WS 3826.48 1011.25 1019.36 9.24

1 9961 Max WS 3825.91 1010 1017.53 3.41

1 9600 Max WS 3825.51 1007.25 1016.9 4.14

1 9393 Max WS 3825.5 1005.75 1016.63 2.49

1 9123 Max WS 3825.37 1005.75 1016.28 3.71

1 8940 Max WS 3825.38 1004.25 1016.03 5.2

1 8893.07 Bridge

1 8815 Max WS 3825.36 1003.75 1012.51 9.16

1 8353 Max WS 3825.33 1002.25 1009.14 6.85

1 7962 Max WS 3825.32 999.25 1005.52 7.85

1 7489 Max WS 3825.32 991.75 1001.09 8.59

1 7142 Max WS 3825.33 988.75 996.41 7.96

1 6526 Max WS 3825.29 984.5 991.73 3.55

1 5955 Max WS 3825.21 980.5 990.62 3.31

1 5321 Max WS 3825.2 976.2 988.13 5.67



500-year breached

1 5204 Max WS 3825.23 975.4 986.31 13.1

1 5059 Max WS 3825.22 974.4 984.42 4.9

1 4340 Max WS 3815.73 969.4 978.97 3.27

1 3596 Max WS 3804.84 964.25 978.69 0.53

1 2734 Max WS 3804.99 964.25 978.69 0.19

1 2231 Max WS 3803.12 964.25 978.69 0.14

1 1788 Max WS 7792.86 964.25 978.68 0.77

1 1363 Max WS 7792.85 964.25 978.65 1.21

1 1026 Max WS 7793.14 964.25 978.64 0.95

1 618 Max WS 7793.1 964.25 978.64 0.44

1 86 Max WS 7792.51 964.25 978.63 0.92



100-year existing

Reach River Sta Profile Q Total Min Ch El W.S. Elev Vel Chnl

(cfs) (ft) (ft) (ft/s)

1 16366 Max WS 679.22 1026.31 1039.9 0.74

1 16087 Max WS 679.22 1026.31 1039.9 0.15

1 15602 Max WS 680.23 1026.31 1039.9 0.17

1 15275 Max WS 678.71 1026.31 1039.89 0.54

1 14848 Max WS 678.44 1026.31 1039.88 0.15

1 14592 Max WS 678.95 1026.31 1039.88 0.11

1 14277 Max WS 679.41 1026.31 1039.88 0.1

1 13899 Max WS 678.88 1026.31 1039.88 0.17

1 13705 Max WS 678.27 1026.31 1039.88 0.18

1 13459 Max WS 677.79 1026.31 1039.88 0.12

1 13043 Max WS 678.19 1026.31 1039.88 0.21

1 12782 Max WS 677.99 1026.31 1039.88 0.14

1 12345 Max WS 677.95 1026.31 1039.88 0.07

1 12032 Max WS 677.74 1026.31 1039.88 0.13

1 11779 Max WS 677.73 1026.2 1039.88 0.13

1 11745.37 Inl Struct

1 11680 Max WS 677.74 1025.37 1027.45 5.23

1 11501 Max WS 677.66 1019 1025.74 3.12

1 11475.64 Bridge

1 11421 Max WS 677.66 1017.43 1022.28 5.22

1 11388 Max WS 677.47 1017.17 1022.16 0.92

1 11352.52 Bridge

1 11290 Max WS 677.47 1016.42 1022.15 0.71

1 10834 Max WS 677.5 1013.45 1022.14 0.34

1 10801.44 Culvert

1 10741 Max WS 677.98 1012.75 1022.11 0.3

1 10540 Max WS 677.68 1011.75 1022.11 0.23

1 10460 Max WS 2617.37 1012.75 1022.09 1.31

1 10412.74 Bridge

1 10358 Max WS 2617.64 1011.25 1018.65 8.26

1 9961 Max WS 2617.59 1010 1016.2 3.4

1 9600 Max WS 2617.37 1007.25 1015.27 4.5

1 9393 Max WS 2617.24 1005.75 1014.8 2.59

1 9123 Max WS 2617.19 1005.75 1014.29 3.74

1 8940 Max WS 2617.15 1004.25 1013.23 8.84

1 8893.07 Bridge

1 8815 Max WS 2617.17 1003.75 1011.61 7.3

1 8353 Max WS 2617.17 1002.25 1008.4 6.23

1 7962 Max WS 2617.12 999.25 1004.78 6.95

1 7489 Max WS 2617.11 991.75 1000.35 7.58

1 7142 Max WS 2617.09 988.75 995.65 6.86

1 6526 Max WS 2617.08 984.5 990.85 3.03

1 5955 Max WS 2617.05 980.5 989.81 2.8

1 5321 Max WS 2617.09 976.2 986.38 8.86



100-year existing

1 5204 Max WS 2617.07 975.4 985.05 10.62

1 5059 Max WS 2617.03 974.4 983.88 4.38

1 4340 Max WS 2617.02 969.4 978.16 3.74

1 3596 Max WS 2552.24 964.25 976.68 0.45

1 2734 Max WS 2556.7 964.25 976.68 0.15

1 2231 Max WS 2555.64 964.25 976.68 0.11

1 1788 Max WS 5323.84 964.25 976.67 0.64

1 1363 Max WS 5323.02 964.25 976.65 0.99

1 1026 Max WS 5323.72 964.25 976.65 0.78

1 618 Max WS 5322.8 964.25 976.65 0.36

1 86 Max WS 5322.83 964.25 976.63 0.75



100-year breached

Reach River Sta Profile Q Total Min Ch El W.S. Elev Vel Chnl

(cfs) (ft) (ft) (ft/s)

1 16366 Max WS 682.83 1026.31 1030.73 2.53

1 16087 Max WS 682.83 1026.31 1030.73 0.49

1 15602 Max WS 681.93 1026.31 1030.69 0.55

1 15275 Max WS 677.94 1026.31 1030.39 2.1

1 14848 Max WS 672.85 1026.31 1030.11 0.55

1 14592 Max WS 673.13 1026.31 1030.1 0.42

1 14277 Max WS 672.64 1026.31 1030.08 0.37

1 13899 Max WS 672.21 1026.31 1030.04 0.63

1 13705 Max WS 671.95 1026.31 1030.02 0.71

1 13459 Max WS 671.05 1026.31 1030 0.46

1 13043 Max WS 670.89 1026.31 1029.93 0.81

1 12782 Max WS 670.47 1026.31 1029.9 0.55

1 12345 Max WS 670.33 1026.31 1029.88 0.26

1 12032 Max WS 670.17 1026.31 1029.86 0.51

1 11779 Max WS 670.33 1026.2 1029.83 0.53

1 11757 Max WS 670.29 1026.31 1029.52 5.96

1 11680 Max WS 670.28 1025.37 1027.44 5.22

1 11635.2* Max WS 670.29 1023.78 1026.48 4.98

1 11590.5* Max WS 670.28 1022.18 1026.03 3.81

1 11545.7* Max WS 670.26 1020.59 1025.86 3.15

1 11501 Max WS 670.24 1019 1025.68 3.12

1 11475.64 Bridge

1 11421 Max WS 670.25 1017.43 1022.28 5.17

1 11388 Max WS 669.96 1017.17 1022.16 0.91

1 11352.52 Bridge

1 11290 Max WS 670.17 1016.42 1022.15 0.7

1 10834 Max WS 669.9 1013.45 1022.14 0.34

1 10801.44 Culvert

1 10741 Max WS 670.22 1012.75 1022.11 0.3

1 10540 Max WS 670.17 1011.75 1022.11 0.23

1 10460 Max WS 2609.51 1012.75 1022.09 1.3

1 10412.74 Bridge

1 10358 Max WS 2610.3 1011.25 1018.64 8.26

1 9961 Max WS 2610.05 1010 1016.19 3.4

1 9600 Max WS 2609.98 1007.25 1015.26 4.51

1 9393 Max WS 2609.84 1005.75 1014.78 2.59

1 9123 Max WS 2609.75 1005.75 1014.28 3.74

1 8940 Max WS 2609.73 1004.25 1013.21 8.83

1 8893.07 Bridge

1 8815 Max WS 2609.73 1003.75 1011.61 7.28

1 8768.80* Max WS 2609.72 1003.6 1011.74 3.94

1 8722.60* Max WS 2609.74 1003.45 1011.55 4.06

1 8676.40* Max WS 2609.74 1003.3 1011.26 4.28

1 8630.20* Max WS 2609.72 1003.15 1010.87 4.64



100-year breached

1 8584.00* Max WS 2607.1 1003 1010.46 5.04

1 8537.80* Max WS 2607.03 1002.85 1010.03 5.47

1 8491.60* Max WS 2606.98 1002.7 1009.57 5.95

1 8445.40* Max WS 2609.66 1002.55 1009.12 6.45

1 8399.20* Max WS 2609.73 1002.4 1008.69 6.7

1 8353 Max WS 2609.71 1002.25 1008.4 6.23

1 8304.13* Max WS 2609.75 1001.88 1007.99 6.45

1 8255.25* Max WS 2609.71 1001.5 1007.57 6.56

1 8206.38* Max WS 2609.73 1001.12 1007.13 6.67

1 8157.50* Max WS 2609.76 1000.75 1006.68 6.68

1 8108.63* Max WS 2609.72 1000.38 1006.24 6.69

1 8059.75* Max WS 2609.69 1000 1005.78 6.7

1 8010.88* Max WS 2609.73 999.62 1005.3 6.74

1 7962 Max WS 2609.69 999.25 1004.77 6.94

1 7914.70* Max WS 2609.74 998.5 1004.34 6.5

1 7867.40* Max WS 2609.72 997.75 1003.91 6.51

1 7820.10* Max WS 2609.74 997 1003.48 6.51

1 7772.80* Max WS 2609.71 996.25 1003.07 6.52

1 7725.50* Max WS 2609.7 995.5 1002.67 6.51

1 7678.20* Max WS 2609.71 994.75 1002.27 6.51

1 7630.90* Max WS 2609.72 994 1001.86 6.56

1 7583.60* Max WS 2609.69 993.25 1001.44 6.65

1 7536.30* Max WS 2609.7 992.5 1000.97 6.89

1 7489 Max WS 2609.69 991.75 1000.34 7.57

1 7439.43* Max WS 2609.69 991.32 999.61 7.77

1 7389.86* Max WS 2609.73 990.89 998.89 7.84

1 7340.29* Max WS 2609.7 990.46 998.17 7.81

1 7290.71* Max WS 2609.69 990.04 997.47 7.7

1 7241.14* Max WS 2609.66 989.61 996.8 7.52

1 7191.57* Max WS 2609.73 989.18 996.18 7.2

1 7142 Max WS 2609.67 988.75 995.65 6.85

1 7094.62* Max WS 2609.69 988.42 995.16 6.66

1 7047.23* Max WS 2609.7 988.1 994.67 6.49

1 6999.85* Max WS 2609.73 987.77 994.19 6.32

1 6952.46* Max WS 2609.72 987.44 993.7 6.17

1 6905.08* Max WS 2609.7 987.12 993.21 6.04

1 6857.69* Max WS 2609.67 986.79 992.72 5.91

1 6810.31* Max WS 2609.68 986.46 992.25 5.75

1 6762.92* Max WS 2609.72 986.13 991.81 5.5

1 6715.54* Max WS 2609.71 985.81 991.45 5.11

1 6668.15* Max WS 2609.7 985.48 991.19 4.6

1 6620.77* Max WS 2609.7 985.15 991.02 4.02

1 6573.39* Max WS 2609.72 984.83 990.92 3.45

1 6526 Max WS 2609.68 984.5 990.85 3.03

1 6478.42* Max WS 2609.67 984.17 990.76 3.04

1 6430.83* Max WS 2609.66 983.83 990.67 3.04



100-year breached

1 6383.25* Max WS 2609.67 983.5 990.58 3.03

1 6335.67* Max WS 2609.7 983.17 990.49 3.01

1 6288.08* Max WS 2609.64 982.83 990.4 2.99

1 6240.50* Max WS 2609.67 982.5 990.31 2.96

1 6192.92* Max WS 2609.63 982.17 990.23 2.93

1 6145.33* Max WS 2609.65 981.83 990.14 2.9

1 6097.75* Max WS 2609.63 981.5 990.06 2.87

1 6050.17* Max WS 2609.61 981.17 989.97 2.85

1 6002.58* Max WS 2609.61 980.83 989.89 2.82

1 5955 Max WS 2609.64 980.5 989.81 2.79

1 5906.23* Max WS 2609.62 980.17 989.71 2.83

1 5857.46* Max WS 2609.6 979.84 989.62 2.87

1 5808.69* Max WS 2609.6 979.51 989.51 2.92

1 5759.92* Max WS 2609.65 979.18 989.4 2.97

1 5711.15* Max WS 2609.57 978.85 989.28 3.04

1 5662.39* Max WS 2609.64 978.52 989.15 3.11

1 5613.62* Max WS 2609.62 978.18 989 3.21

1 5564.85* Max WS 2609.58 977.85 988.84 3.33

1 5516.08* Max WS 2609.56 977.52 988.64 3.49

1 5467.31* Max WS 2609.63 977.19 988.4 3.75

1 5418.54* Max WS 2609.57 976.86 988.05 4.23

1 5369.77* Max WS 2609.63 976.53 987.21 6.39

1 5321 Max WS 2609.65 976.2 986.37 8.85

1 5282.00* Max WS 2609.64 975.93 986.26 7.02

1 5243.00* Max WS 2609.59 975.67 985.86 7.3

1 5204 Max WS 2609.61 975.4 985.04 10.6

1 5155.67* Max WS 2609.6 975.07 984.81 6.54

1 5107.33* Max WS 2609.63 974.73 984.33 5.16

1 5059 Max WS 2609.58 974.4 983.88 4.38

1 5011.07* Max WS 2609.61 974.07 983.45 4.22

1 4963.13* Max WS 2609.57 973.73 983.05 4.07

1 4915.20* Max WS 2609.56 973.4 982.65 3.94

1 4867.27* Max WS 2609.6 973.07 982.27 3.83

1 4819.33* Max WS 2609.56 972.73 981.89 3.72

1 4771.40* Max WS 2609.54 972.4 981.52 3.64

1 4723.47* Max WS 2609.59 972.07 981.15 3.58

1 4675.53* Max WS 2609.59 971.73 980.78 3.52

1 4627.60* Max WS 2609.64 971.4 980.43 3.46

1 4579.67* Max WS 2609.47 971.07 980.07 3.41

1 4531.73* Max WS 2609.6 970.73 979.72 3.36

1 4483.80* Max WS 2609.6 970.4 979.38 3.32

1 4435.87* Max WS 2609.53 970.07 979.02 3.3

1 4387.93* Max WS 2609.56 969.73 978.65 3.35

1 4340 Max WS 2609.56 969.4 978.15 3.73

1 4290.40* Max WS 2608.46 969.06 977.6 3.68

1 4240.80* Max WS 2588.94 968.71 977.15 3.35



100-year breached

1 4191.20* Max WS 2566.98 968.37 976.89 2.71

1 4141.60* Max WS 2567 968.03 976.77 2.1

1 4092.00* Max WS 2567 967.68 976.72 1.65

1 4042.40* Max WS 2553.95 967.34 976.7 1.34

1 3992.80* Max WS 2551.01 967 976.69 1.12

1 3943.20* Max WS 2551.83 966.65 976.69 0.97

1 3893.60* Max WS 2549.62 966.31 976.69 0.85

1 3844.00* Max WS 2548.3 965.97 976.68 0.75

1 3794.40* Max WS 2551.11 965.62 976.68 0.67

1 3744.80* Max WS 2550.01 965.28 976.68 0.6

1 3695.20* Max WS 2548.68 964.94 976.68 0.54

1 3645.60* Max WS 2548.9 964.59 976.68 0.5

1 3596 Max WS 2551.15 964.25 976.68 0.45

1 3548.11* Max WS 2547.99 964.25 976.68 0.41

1 3500.22* Max WS 2548.35 964.25 976.68 0.37

1 3452.33* Max WS 2548.41 964.25 976.68 0.34

1 3404.44* Max WS 2548.52 964.25 976.68 0.31

1 3356.56* Max WS 2548.4 964.25 976.68 0.29

1 3308.67* Max WS 2548.59 964.25 976.68 0.27

1 3260.78* Max WS 2549.75 964.25 976.68 0.25

1 3212.89* Max WS 2549.61 964.25 976.68 0.24

1 3165.00* Max WS 2550.29 964.25 976.68 0.23

1 3117.11* Max WS 2551.34 964.25 976.68 0.22

1 3069.22* Max WS 2547.35 964.25 976.68 0.21

1 3021.33* Max WS 2549.59 964.25 976.68 0.2

1 2973.44* Max WS 2551.09 964.25 976.68 0.19

1 2925.56* Max WS 2549.65 964.25 976.68 0.18

1 2877.67* Max WS 2550.22 964.25 976.68 0.17

1 2829.78* Max WS 2547.53 964.25 976.68 0.16

1 2781.89* Max WS 2550.07 964.25 976.68 0.16

1 2734 Max WS 2549.9 964.25 976.68 0.15

1 2566.33* Max WS 2549.68 964.25 976.68 0.13

1 2398.67* Max WS 2551.64 964.25 976.68 0.12

1 2231 Max WS 2550.6 964.25 976.68 0.11

1 2083.33* Max WS 5320.97 964.25 976.68 0.3

1 1935.67* Max WS 5319.83 964.25 976.68 0.41

1 1788 Max WS 5320.69 964.25 976.67 0.64

1 1646.33* Max WS 5320.06 964.25 976.67 0.73

1 1504.67* Max WS 5320.61 964.25 976.66 0.83

1 1363 Max WS 5320.62 964.25 976.65 0.99

1 1194.50* Max WS 5321.16 964.25 976.65 0.88

1 1026 Max WS 5320.92 964.25 976.64 0.78

1 890.00* Max WS 5320.69 964.25 976.64 0.57

1 754.00* Max WS 5319.27 964.25 976.64 0.45

1 618 Max WS 5320.12 964.25 976.64 0.36

1 440.67* Max WS 5320.32 964.25 976.64 0.44



100-year breached

1 263.33* Max WS 5319.64 964.25 976.64 0.56

1 86 Max WS 5319.63 964.25 976.63 0.75



50-year existing

Reach River Sta Profile Q Total Min Ch El W.S. Elev Vel Chnl

(cfs) (ft) (ft) (ft/s)

1 16366 Max WS 631.07 1026.31 1039.86 0.69

1 16087 Max WS 631 1026.31 1039.86 0.14

1 15602 Max WS 630.69 1026.31 1039.86 0.16

1 15275 Max WS 630.4 1026.31 1039.85 0.51

1 14848 Max WS 629.28 1026.31 1039.85 0.14

1 14592 Max WS 629.33 1026.31 1039.85 0.11

1 14277 Max WS 630.23 1026.31 1039.85 0.09

1 13899 Max WS 629.08 1026.31 1039.85 0.16

1 13705 Max WS 629.1 1026.31 1039.85 0.17

1 13459 Max WS 629.37 1026.31 1039.85 0.11

1 13043 Max WS 628.89 1026.31 1039.85 0.19

1 12782 Max WS 628.91 1026.31 1039.84 0.13

1 12345 Max WS 628.64 1026.31 1039.84 0.06

1 12032 Max WS 628.69 1026.31 1039.84 0.12

1 11779 Max WS 628.54 1026.2 1039.84 0.12

1 11745.37 Inl Struct

1 11680 Max WS 628.61 1025.37 1027.36 5.19

1 11501 Max WS 628.52 1019 1025.4 3.11

1 11475.64 Bridge

1 11421 Max WS 618.91 1017.43 1021.75 5.69

1 11388 Max WS 617.54 1017.17 1021.61 1.03

1 11352.52 Bridge

1 11290 Max WS 617.2 1016.42 1021.59 0.83

1 10834 Max WS 616.59 1013.45 1021.52 2.14

1 10801.44 Culvert

1 10741 Max WS 614.41 1012.75 1020.91 0.61

1 10540 Max WS 614.23 1011.75 1020.91 0.36

1 10460 Max WS 1140.16 1012.75 1020.89 1.33

1 10412.74 Bridge

1 10358 Max WS 1140.14 1011.25 1016.89 7.13

1 9961 Max WS 1140.12 1010 1014.77 2.54

1 9600 Max WS 1140.12 1007.25 1013.35 4.94

1 9393 Max WS 1140.12 1005.75 1012.29 2.69

1 9123 Max WS 1140.08 1005.75 1011.32 3.31

1 8940 Max WS 1140.06 1004.25 1010.46 6.26

1 8893.07 Bridge

1 8815 Max WS 1140.08 1003.75 1010.08 4.39

1 8353 Max WS 1140.07 1002.25 1007.15 5.16

1 7962 Max WS 1140.06 999.25 1003.6 5.17

1 7489 Max WS 1140.02 991.75 999.15 5.9

1 7142 Max WS 1140.03 988.75 994.37 4.97

1 6526 Max WS 1140.04 984.5 989.31 2.23

1 5955 Max WS 1139.99 980.5 988.04 2.45

1 5321 Max WS 1139.98 976.2 983.61 5.57



50-year existing

1 5204 Max WS 1139.97 975.4 983 6.12

1 5059 Max WS 1139.98 974.4 982.64 3.76

1 4340 Max WS 1139.85 969.4 977.35 3.31

1 3596 Max WS 1090.5 964.25 974.48 0.27

1 2734 Max WS 1090.01 964.25 974.48 0.08

1 2231 Max WS 1089.98 964.25 974.48 0.06

1 1788 Max WS 3408.59 964.25 974.47 0.53

1 1363 Max WS 3408.5 964.25 974.46 0.79

1 1026 Max WS 3408.64 964.25 974.45 0.63

1 618 Max WS 3408.76 964.25 974.45 0.29

1 86 Max WS 3408.19 964.25 974.44 0.61



50-year breached

Reach River Sta Profile Q Total Min Ch El W.S. Elev Vel Chnl

(cfs) (ft) (ft) (ft/s)

1 16366 Max WS 682.83 1026.31 1030.73 2.53

1 16087 Max WS 682.83 1026.31 1030.73 0.49

1 15602 Max WS 681.93 1026.31 1030.69 0.55

1 15275 Max WS 677.94 1026.31 1030.39 2.1

1 14848 Max WS 672.85 1026.31 1030.11 0.55

1 14592 Max WS 673.13 1026.31 1030.1 0.42

1 14277 Max WS 672.64 1026.31 1030.08 0.37

1 13899 Max WS 672.21 1026.31 1030.04 0.63

1 13705 Max WS 671.95 1026.31 1030.02 0.71

1 13459 Max WS 671.05 1026.31 1030 0.46

1 13043 Max WS 670.89 1026.31 1029.93 0.81

1 12782 Max WS 670.47 1026.31 1029.9 0.55

1 12345 Max WS 670.33 1026.31 1029.88 0.26

1 12032 Max WS 670.17 1026.31 1029.86 0.51

1 11779 Max WS 670.33 1026.2 1029.83 0.53

1 11757 Max WS 670.29 1026.31 1029.52 5.96

1 11680 Max WS 670.28 1025.37 1027.44 5.22

1 11501 Max WS 670.24 1019 1025.68 3.12

1 11475.64 Bridge

1 11421 Max WS 670.25 1017.43 1022.28 5.17

1 11388 Max WS 669.96 1017.17 1022.16 0.91

1 11352.52 Bridge

1 11290 Max WS 670.17 1016.42 1022.15 0.7

1 10834 Max WS 669.9 1013.45 1022.14 0.34

1 10801.44 Culvert

1 10741 Max WS 670.22 1012.75 1022.11 0.3

1 10540 Max WS 670.17 1011.75 1022.11 0.23

1 10460 Max WS 2609.51 1012.75 1022.09 1.3

1 10412.74 Bridge

1 10358 Max WS 2610.3 1011.25 1018.64 8.26

1 9961 Max WS 2610.05 1010 1016.19 3.4

1 9600 Max WS 2609.98 1007.25 1015.26 4.51

1 9393 Max WS 2609.84 1005.75 1014.78 2.59

1 9123 Max WS 2609.75 1005.75 1014.28 3.74

1 8940 Max WS 2609.73 1004.25 1013.21 8.83

1 8893.07 Bridge

1 8815 Max WS 2609.73 1003.75 1011.61 7.28

1 8353 Max WS 2609.71 1002.25 1008.4 6.23

1 7962 Max WS 2609.69 999.25 1004.77 6.94

1 7489 Max WS 2609.69 991.75 1000.34 7.57

1 7142 Max WS 2609.67 988.75 995.65 6.85

1 6526 Max WS 2609.68 984.5 990.85 3.03

1 5955 Max WS 2609.64 980.5 989.81 2.79

1 5321 Max WS 2609.65 976.2 986.37 8.85



50-year breached

1 5204 Max WS 2609.61 975.4 985.04 10.6

1 5059 Max WS 2609.58 974.4 983.88 4.38

1 4340 Max WS 2609.56 969.4 978.15 3.73

1 3596 Max WS 2551.15 964.25 976.68 0.45

1 2734 Max WS 2549.9 964.25 976.68 0.15

1 2231 Max WS 2550.6 964.25 976.68 0.11

1 1788 Max WS 5320.69 964.25 976.67 0.64

1 1363 Max WS 5320.62 964.25 976.65 0.99

1 1026 Max WS 5320.92 964.25 976.64 0.78

1 618 Max WS 5320.12 964.25 976.64 0.36

1 86 Max WS 5319.63 964.25 976.63 0.75



10-year existing

Reach River Sta Profile Q Total Min Ch El W.S. Elev Vel Chnl

(cfs) (ft) (ft) (ft/s)

1 16366 Max WS 509.26 1026.31 1039.77 0.56

1 16087 Max WS 509.22 1026.31 1039.77 0.11

1 15602 Max WS 510.84 1026.31 1039.77 0.13

1 15275 Max WS 510.55 1026.31 1039.76 0.41

1 14848 Max WS 509.95 1026.31 1039.76 0.12

1 14592 Max WS 508.3 1026.31 1039.76 0.09

1 14277 Max WS 508.42 1026.31 1039.76 0.08

1 13899 Max WS 509.77 1026.31 1039.76 0.13

1 13705 Max WS 509.69 1026.31 1039.76 0.14

1 13459 Max WS 509.58 1026.31 1039.76 0.09

1 13043 Max WS 509.29 1026.31 1039.76 0.16

1 12782 Max WS 508.8 1026.31 1039.76 0.1

1 12345 Max WS 509.24 1026.31 1039.76 0.05

1 12032 Max WS 509.26 1026.31 1039.76 0.1

1 11779 Max WS 508.77 1026.2 1039.76 0.1

1 11745.37 Inl Struct

1 11680 Max WS 508.9 1025.37 1027.13 4.98

1 11501 Max WS 508.81 1019 1024.55 3.05

1 11475.64 Bridge

1 11421 Max WS 508.8 1017.43 1020.35 7.47

1 11388 Max WS 508.78 1017.17 1019.69 2.86

1 11352.52 Bridge

1 11290 Max WS 508.77 1016.42 1019.16 4.18

1 10834 Max WS 508.71 1013.45 1018.18 4.22

1 10801.44 Culvert

1 10741 Max WS 508.68 1012.75 1017.56 1.76

1 10540 Max WS 508.68 1011.75 1017.49 1.56

1 10460 Max WS 613.66 1012.75 1017.17 3.72

1 10412.74 Bridge

1 10358 Max WS 613.67 1011.25 1015.7 5.64

1 9961 Max WS 613.61 1010 1014.06 2.07

1 9600 Max WS 613.59 1007.25 1012.58 4.7

1 9393 Max WS 613.58 1005.75 1011.28 2.55

1 9123 Max WS 613.54 1005.75 1009.94 2.89

1 8940 Max WS 613.53 1004.25 1009.35 4.38

1 8893.07 Bridge

1 8815 Max WS 613.56 1003.75 1009.09 3.12

1 8353 Max WS 613.53 1002.25 1006.43 4.3

1 7962 Max WS 613.5 999.25 1002.96 4.1

1 7489 Max WS 613.52 991.75 998.08 6.12

1 7142 Max WS 613.51 988.75 993.5 4.15

1 6526 Max WS 613.49 984.5 988.5 1.8

1 5955 Max WS 613.48 980.5 985.14 5.72

1 5321 Max WS 613.47 976.2 981.09 4.76



10-year existing

1 5204 Max WS 613.47 975.4 980.49 5.05

1 5059 Max WS 613.44 974.4 979.39 6.25

1 4340 Max WS 613.22 969.4 975.93 3.82

1 3596 Max WS 573.64 964.25 972.66 0.21

1 2734 Max WS 573.27 964.25 972.66 0.06

1 2231 Max WS 572.69 964.25 972.66 0.04

1 1788 Max WS 1962.66 964.25 972.66 0.39

1 1363 Max WS 1962.55 964.25 972.65 0.58

1 1026 Max WS 1962.65 964.25 972.64 0.46

1 618 Max WS 1962.4 964.25 972.64 0.21

1 86 Max WS 1962.4 964.25 972.63 0.45



10-year breached

Reach River Sta Profile Q Total Min Ch El W.S. Elev Vel Chnl

(cfs) (ft) (ft) (ft/s)

1 16366 Max WS 512.95 1026.31 1030.27 2.12

1 16087 Max WS 513.06 1026.31 1030.26 0.41

1 15602 Max WS 512.62 1026.31 1030.23 0.46

1 15275 Max WS 510.36 1026.31 1030 1.75

1 14848 Max WS 507.67 1026.31 1029.78 0.46

1 14592 Max WS 506.47 1026.31 1029.77 0.34

1 14277 Max WS 507.24 1026.31 1029.76 0.3

1 13899 Max WS 507 1026.31 1029.72 0.52

1 13705 Max WS 506.84 1026.31 1029.7 0.58

1 13459 Max WS 506.1 1026.31 1029.69 0.38

1 13043 Max WS 505.83 1026.31 1029.64 0.67

1 12782 Max WS 505.75 1026.31 1029.61 0.45

1 12345 Max WS 505.65 1026.31 1029.6 0.21

1 12032 Max WS 505.62 1026.31 1029.59 0.42

1 11779 Max WS 505.53 1026.2 1029.57 0.43

1 11757 Max WS 505.5 1026.31 1029.24 5.45

1 11680 Max WS 505.53 1025.37 1027.12 4.97

1 11501 Max WS 505.52 1019 1024.53 3.05

1 11475.64 Bridge

1 11421 Max WS 505.52 1017.43 1020.34 7.45

1 11388 Max WS 505.47 1017.17 1019.69 2.85

1 11352.52 Bridge

1 11290 Max WS 505.51 1016.42 1019.15 4.22

1 10834 Max WS 505.45 1013.45 1018.16 4.23

1 10801.44 Culvert

1 10741 Max WS 505.44 1012.75 1017.55 1.75

1 10540 Max WS 505.41 1011.75 1017.48 1.56

1 10460 Max WS 610.41 1012.75 1017.16 3.71

1 10412.74 Bridge

1 10358 Max WS 610.41 1011.25 1015.69 5.63

1 9961 Max WS 610.38 1010 1014.05 2.06

1 9600 Max WS 610.34 1007.25 1012.58 4.7

1 9393 Max WS 610.33 1005.75 1011.27 2.55

1 9123 Max WS 610.31 1005.75 1009.93 2.89

1 8940 Max WS 610.31 1004.25 1009.34 4.37

1 8893.07 Bridge

1 8815 Max WS 610.31 1003.75 1009.08 3.11

1 8353 Max WS 610.29 1002.25 1006.42 4.3

1 7962 Max WS 610.29 999.25 1002.96 4.1

1 7489 Max WS 610.28 991.75 998.06 6.15

1 7142 Max WS 610.27 988.75 993.49 4.14

1 6526 Max WS 610.25 984.5 988.49 1.8

1 5955 Max WS 610.25 980.5 985.12 5.71

1 5321 Max WS 610.22 976.2 981.07 4.75



10-year breached

1 5204 Max WS 610.2 975.4 980.48 5.04

1 5059 Max WS 610.16 974.4 979.37 6.24

1 4340 Max WS 609.98 969.4 975.88 3.83

1 3596 Max WS 572.34 964.25 972.66 0.21

1 2734 Max WS 572.61 964.25 972.66 0.06

1 2231 Max WS 571.57 964.25 972.66 0.04

1 1788 Max WS 1961.88 964.25 972.66 0.39

1 1363 Max WS 1961.39 964.25 972.64 0.58

1 1026 Max WS 1961.59 964.25 972.64 0.46

1 618 Max WS 1961.13 964.25 972.64 0.21

1 86 Max WS 1961.29 964.25 972.63 0.45



2yr - existing

Reach River Sta Profile Q Total Min Ch El W.S. Elev Vel Chnl

(cfs) (ft) (ft) (ft/s)

1 16366 Max WS 407.43 1026.31 1039.68 0.46

1 16087 Max WS 407.14 1026.31 1039.68 0.09

1 15602 Max WS 407.8 1026.31 1039.68 0.1

1 15275 Max WS 407.76 1026.31 1039.67 0.33

1 14848 Max WS 407.18 1026.31 1039.67 0.09

1 14592 Max WS 406.79 1026.31 1039.67 0.07

1 14277 Max WS 407.22 1026.31 1039.67 0.06

1 13899 Max WS 406.42 1026.31 1039.67 0.1

1 13705 Max WS 406.18 1026.31 1039.67 0.11

1 13459 Max WS 406.78 1026.31 1039.67 0.07

1 13043 Max WS 406.77 1026.31 1039.67 0.13

1 12782 Max WS 406.45 1026.31 1039.67 0.08

1 12345 Max WS 406.1 1026.31 1039.67 0.04

1 12032 Max WS 406.15 1026.31 1039.67 0.08

1 11779 Max WS 405.86 1026.2 1039.67 0.08

1 11745.37 Inl Struct

1 11680 Max WS 405.96 1025.37 1026.95 4.62

1 11501 Max WS 405.87 1019 1023.78 2.97

1 11475.64 Bridge

1 11421 Max WS 405.85 1017.43 1020.07 6.66

1 11388 Max WS 405.85 1017.17 1019.56 2.6

1 11352.52 Bridge

1 11290 Max WS 405.87 1016.42 1018.91 4.93

1 10834 Max WS 405.84 1013.45 1017.56 4.13

1 10801.44 Culvert

1 10741 Max WS 405.83 1012.75 1016.9 1.82

1 10540 Max WS 405.82 1011.75 1016.73 2.02

1 10460 Max WS 450.78 1012.75 1016.41 3.55

1 10412.74 Bridge

1 10358 Max WS 450.81 1011.25 1015.15 5.03

1 9961 Max WS 450.67 1010 1013.7 1.97

1 9600 Max WS 450.63 1007.25 1012.3 4.4

1 9393 Max WS 450.63 1005.75 1010.89 2.53

1 9123 Max WS 450.6 1005.75 1009.28 2.82

1 8940 Max WS 450.58 1004.25 1008.72 3.81

1 8893.07 Bridge

1 8815 Max WS 450.57 1003.75 1008.41 2.93

1 8353 Max WS 450.54 1002.25 1005.35 4.77

1 7962 Max WS 450.52 999.25 1001.95 5.81

1 7489 Max WS 450.52 991.75 996.3 7.82

1 7142 Max WS 450.52 988.75 992.93 3.94

1 6526 Max WS 450.51 984.5 988.2 1.61

1 5955 Max WS 450.51 980.5 984.31 5.15

1 5321 Max WS 450.5 976.2 980.18 4.37



2yr - existing

1 5204 Max WS 450.5 975.4 979.6 4.54

1 5059 Max WS 450.5 974.4 978.54 5.59

1 4340 Max WS 450.37 969.4 974.46 3.78

1 3596 Max WS 413.98 964.25 971.15 0.24

1 2734 Max WS 413.56 964.25 971.15 0.06

1 2231 Max WS 413.5 964.25 971.15 0.04

1 1788 Max WS 1040.17 964.25 971.15 0.26

1 1363 Max WS 1040.25 964.25 971.14 0.39

1 1026 Max WS 1040.19 964.25 971.14 0.31

1 618 Max WS 1039.77 964.25 971.14 0.15

1 86 Max WS 1039.81 964.25 971.13 0.3



2-year breached

Reach River Sta Profile Q Total Min Ch El W.S. Elev Vel Chnl

(cfs) (ft) (ft) (ft/s)

1 16366 Max WS 413.04 1026.31 1029.96 1.86

1 16087 Max WS 412.57 1026.31 1029.95 0.36

1 15602 Max WS 412.34 1026.31 1029.93 0.4

1 15275 Max WS 409.63 1026.31 1029.74 1.51

1 14848 Max WS 298.16 1026.31 1029.61 0.28

1 14592 Max WS 296.09 1026.31 1029.61 0.21

1 14277 Max WS 294.3 1026.31 1029.61 0.18

1 13899 Max WS 292.24 1026.31 1029.59 0.31

1 13705 Max WS 289.88 1026.31 1029.59 0.34

1 13459 Max WS 284.88 1026.31 1029.58 0.22

1 13043 Max WS 281.98 1026.31 1029.57 0.38

1 12782 Max WS 271.68 1026.31 1029.56 0.24

1 12345 Max WS 262.87 1026.31 1029.55 0.11

1 12032 Max WS 241.89 1026.31 1029.55 0.2

1 11779 Max WS 300 1026.2 1029.53 0.26

1 11757 Max WS 456.91 1026.31 1029.16 5.24

1 11680 Max WS 456.75 1025.37 1027.04 4.82

1 11501 Max WS 452.67 1019 1024.14 3.01

1 11475.64 Bridge

1 11421 Max WS 452.58 1017.43 1020.2 7.03

1 11388 Max WS 451.4 1017.17 1019.63 2.66

1 11352.52 Bridge

1 11290 Max WS 434.21 1016.42 1019 4.53

1 10834 Max WS 438.22 1013.45 1017.78 4.15

1 10801.44 Culvert

1 10741 Max WS 433.45 1012.75 1017.01 1.86

1 10540 Max WS 433.12 1011.75 1016.85 2.03

1 10460 Max WS 478.08 1012.75 1016.53 3.62

1 10412.74 Bridge

1 10358 Max WS 476.28 1011.25 1015.21 5.2

1 9961 Max WS 462.33 1010 1013.73 1.98

1 9600 Max WS 462.1 1007.25 1012.33 4.4

1 9393 Max WS 461.68 1005.75 1010.91 2.55

1 9123 Max WS 458.2 1005.75 1009.31 2.83

1 8940 Max WS 457.86 1004.25 1008.74 3.84

1 8893.07 Bridge

1 8815 Max WS 457.4 1003.75 1008.44 2.94

1 8353 Max WS 456.2 1002.25 1005.38 4.77

1 7962 Max WS 455.31 999.25 1001.97 5.82

1 7489 Max WS 455.2 991.75 996.33 7.85

1 7142 Max WS 455.02 988.75 992.95 3.94

1 6526 Max WS 454.4 984.5 988.21 1.61

1 5955 Max WS 455.58 980.5 984.33 5.17

1 5321 Max WS 453.95 976.2 980.2 4.38



2-year breached

1 5204 Max WS 453.82 975.4 979.61 4.56

1 5059 Max WS 453.49 974.4 978.55 5.61

1 4340 Max WS 448.96 969.4 974.44 3.79

1 3596 Max WS 414.04 964.25 971.16 0.24

1 2734 Max WS 413.72 964.25 971.15 0.06

1 2231 Max WS 413.7 964.25 971.15 0.04

1 1788 Max WS 1040.7 964.25 971.15 0.26

1 1363 Max WS 1040.66 964.25 971.15 0.4

1 1026 Max WS 1040.6 964.25 971.14 0.31

1 618 Max WS 1040.42 964.25 971.14 0.15

1 86 Max WS 1040.37 964.25 971.14 0.3



Flow Event Flow (cfs) Velocity (f/s) Depth (ft)

Bankfull 94.0 4.2 1.5

50% Duration 10.0 1.3 0.5

August 50% Duration 4.9 0.8 0.4

abigail.ericson
Text Box
Fish Passage Evaluation Attachment

abigail.ericson
Stamp

abigail.ericson
Callout
Breached Whites Mill Pond Dam



August 50% Duration breached

Reach River Sta Profile Q Total Min Ch El W.S. Elev Vel Chnl

(cfs) (ft) (ft) (ft/s)

1 16366 Max WS 4.5 1026.31 1026.78 0.16

1 16087 Max WS 4.48 1026.31 1026.78 0.03

1 15602 Max WS 4.46 1026.31 1026.78 0.03

1 15275 Max WS 4.42 1026.31 1026.76 0.13

1 14848 Max WS 1.88 1026.31 1026.75 0.01

1 14592 Max WS 3.82 1026.31 1026.75 0.02

1 14277 Max WS 3.35 1026.31 1026.75 0.02

1 13899 Max WS 3.88 1026.31 1026.75 0.03

1 13705 Max WS 3.31 1026.31 1026.75 0.03

1 13459 Max WS 3.33 1026.31 1026.75 0.02

1 13043 Max WS 2.73 1026.31 1026.75 0.03

1 12782 Max WS 2.57 1026.31 1026.75 0.02

1 12345 Max WS 2.62 1026.31 1026.75 0.01

1 12032 Max WS 1.27 1026.31 1026.75 0.01

1 11779 Max WS 4.5 1026.2 1026.75 0.02

1 11757 Max WS 4.89 1026.31 1026.72 0.8

1 11680 Max WS 4.5 1025.37 1025.77 0.89

1 11501 Max WS 5.51 1019 1019.36 0.77

1 11475.64 Bridge

1 11421 Max WS 5.36 1017.43 1017.93 0.49

1 11388 Max WS 5.35 1017.17 1017.8 1.53

1 11352.52 Bridge

1 11290 Max WS 4.5 1016.42 1016.92 1.31

1 10834 Max WS 5.27 1013.45 1013.66 1.35

1 10801.44 Culvert

1 10741 Max WS 5.17 1012.75 1013.43 0.22

1 10540 Max WS 5.16 1011.75 1013.42 0.1

1 10460 Max WS 9.16 1012.75 1013.31 0.78

1 10412.74 Bridge

1 10358 Max WS 4.5 1011.25 1012.33 0.24

1 9961 Max WS 9.31 1010 1010.2 1.23

1 9600 Max WS 9.29 1007.25 1007.97 1.16

1 9393 Max WS 9.09 1005.75 1007.67 0.39

1 9123 Max WS 9.51 1005.75 1005.99 1.38

1 8940 Max WS 9.5 1004.25 1004.77 0.79

1 8893.07 Bridge

1 8815 Max WS 9.49 1003.75 1004.2 0.98

1 8353 Max WS 9.41 1002.25 1002.55 1.16

1 7962 Max WS 9.39 999.25 999.47 1.58

1 7489 Max WS 9.39 991.75 992.24 1.79

1 7142 Max WS 9.38 988.75 989.08 1.19

1 6526 Max WS 9.37 984.5 984.87 1.28

1 5955 Max WS 9.36 980.5 980.84 1.22

1 5321 Max WS 9.36 976.2 976.53 1.18



August 50% Duration breached

1 5204 Max WS 9.36 975.4 975.75 1.19

1 5059 Max WS 9.35 974.4 974.78 1.32

1 4340 Max WS 9.34 969.4 969.77 1.26

1 3596 Max WS 8.56 964.25 968.23 0.05

1 2734 Max WS 8.27 964.25 968.23 0

1 2231 Max WS 8.39 964.25 968.23 0

1 1788 Max WS 18.95 964.25 968.23 0.01

1 1363 Max WS 18.85 964.25 968.23 0.02

1 1026 Max WS 18.95 964.25 968.23 0.01

1 618 Max WS 18.67 964.25 968.23 0.01

1 86 Max WS 18.58 964.25 968.23 0.01



50% duration breached

Reach River Sta Profile Q Total Min Ch El W.S. Elev Vel Chnl

(cfs) (ft) (ft) (ft/s)

1 16366 Max WS 11.1 1026.31 1027 0.27

1 16087 Max WS 11.05 1026.31 1026.99 0.05

1 15602 Max WS 11.02 1026.31 1026.99 0.06

1 15275 Max WS 10.94 1026.31 1026.96 0.22

1 14848 Max WS 10.86 1026.31 1026.93 0.05

1 14592 Max WS 10.81 1026.31 1026.93 0.04

1 14277 Max WS 10.66 1026.31 1026.93 0.04

1 13899 Max WS 10.61 1026.31 1026.92 0.06

1 13705 Max WS 10.55 1026.31 1026.92 0.07

1 13459 Max WS 10.48 1026.31 1026.92 0.04

1 13043 Max WS 10.36 1026.31 1026.91 0.08

1 12782 Max WS 10.35 1026.31 1026.91 0.05

1 12345 Max WS 10.15 1026.31 1026.91 0.02

1 12032 Max WS 10.03 1026.31 1026.9 0.05

1 11779 Max WS 9.97 1026.2 1026.9 0.04

1 11757 Max WS 9.95 1026.31 1026.84 1.25

1 11680 Max WS 11.1 1025.37 1025.88 1.06

1 11501 Max WS 13.43 1019 1019.59 1.12

1 11475.64 Bridge

1 11421 Max WS 11.1 1017.43 1018.26 0.61

1 11388 Max WS 12.22 1017.17 1018.09 2.07

1 11352.52 Bridge

1 11290 Max WS 12.22 1016.42 1017.16 2.12

1 10834 Max WS 13.12 1013.45 1013.83 1.8

1 10801.44 Culvert

1 10741 Max WS 12.98 1012.75 1013.7 0.38

1 10540 Max WS 12.06 1011.75 1013.69 0.2

1 10460 Max WS 20.67 1012.75 1013.56 1.05

1 10412.74 Bridge

1 10358 Max WS 19.8 1011.25 1012.29 1.11

1 9961 Max WS 20.59 1010 1010.38 1.44

1 9600 Max WS 20.62 1007.25 1008.33 1.68

1 9393 Max WS 19.8 1005.75 1007.83 0.78

1 9123 Max WS 19.8 1005.75 1006.16 1.65

1 8940 Max WS 20.57 1004.25 1004.99 1.19

1 8893.07 Bridge

1 8815 Max WS 20.56 1003.75 1004.5 1.26

1 8353 Max WS 19.8 1002.25 1002.73 1.52

1 7962 Max WS 19.8 999.25 999.64 1.93

1 7489 Max WS 20.57 991.75 992.53 2.41

1 7142 Max WS 20.51 988.75 989.28 1.59

1 6526 Max WS 20.45 984.5 985.1 1.69

1 5955 Max WS 20.43 980.5 981.06 1.62

1 5321 Max WS 20.42 976.2 976.74 1.58



50% duration breached

1 5204 Max WS 20.42 975.4 975.97 1.58

1 5059 Max WS 20.42 974.4 975.03 1.77

1 4340 Max WS 20.41 969.4 970.01 1.66

1 3596 Max WS 20.3 964.25 968.45 0.08

1 2734 Max WS 20.26 964.25 968.45 0.01

1 2231 Max WS 20.47 964.25 968.45 0

1 1788 Max WS 49.62 964.25 968.45 0.03

1 1363 Max WS 49.34 964.25 968.45 0.04

1 1026 Max WS 49.36 964.25 968.45 0.03

1 618 Max WS 49.22 964.25 968.45 0.01

1 86 Max WS 49.14 964.25 968.45 0.03



Bankfull breached

Reach River Sta Profile Q Total Min Ch El W.S. Elev Vel Chnl

(cfs) (ft) (ft) (ft/s)

1 16366 Max WS 94.5 1026.31 1028.25 0.8

1 16087 Max WS 94.47 1026.31 1028.24 0.15

1 15602 Max WS 94.38 1026.31 1028.23 0.17

1 15275 Max WS 94.39 1026.31 1028.16 0.65

1 14848 Max WS 94.36 1026.31 1028.09 0.17

1 14592 Max WS 94.33 1026.31 1028.09 0.12

1 14277 Max WS 94.29 1026.31 1028.08 0.11

1 13899 Max WS 94.34 1026.31 1028.07 0.19

1 13705 Max WS 94.28 1026.31 1028.07 0.21

1 13459 Max WS 94.23 1026.31 1028.06 0.13

1 13043 Max WS 94.12 1026.31 1028.05 0.24

1 12782 Max WS 94.19 1026.31 1028.04 0.16

1 12345 Max WS 94.08 1026.31 1028.04 0.07

1 12032 Max WS 93.95 1026.31 1028.03 0.15

1 11779 Max WS 93.98 1026.2 1028.03 0.15

1 11757 Max WS 93.98 1026.31 1027.81 4.17

1 11680 Max WS 94.5 1025.37 1026.28 2.55

1 11501 Max WS 96.04 1019 1020.89 2.23

1 11475.64 Bridge

1 11421 Max WS 94.5 1017.43 1019 2.69

1 11388 Max WS 95.26 1017.17 1018.77 2.21

1 11352.52 Bridge

1 11290 Max WS 93.97 1016.42 1018.25 3.94

1 10834 Max WS 93.98 1013.45 1016.68 1.29

1 10801.44 Culvert

1 10741 Max WS 93.98 1012.75 1016.67 0.47

1 10540 Max WS 94 1011.75 1016.66 0.49

1 10460 Max WS 422.97 1012.75 1016.27 3.49

1 10412.74 Bridge

1 10358 Max WS 422.96 1011.25 1015.05 4.89

1 9961 Max WS 422.95 1010 1013.61 1.99

1 9600 Max WS 422.94 1007.25 1012.23 4.37

1 9393 Max WS 422.94 1005.75 1010.83 2.51

1 9123 Max WS 422.94 1005.75 1009.17 2.81

1 8940 Max WS 422.94 1004.25 1008.61 3.69

1 8893.07 Bridge

1 8815 Max WS 422.95 1003.75 1008.29 2.89

1 8353 Max WS 422.94 1002.25 1005.22 4.68

1 7962 Max WS 422.93 999.25 1001.82 5.75

1 7489 Max WS 422.93 991.75 996.15 7.65

1 7142 Max WS 422.93 988.75 992.77 3.94

1 6526 Max WS 422.92 984.5 988.14 1.58

1 5955 Max WS 422.9 980.5 984.16 5.04

1 5321 Max WS 422.89 976.2 980.02 4.29



Bankfull breached

1 5204 Max WS 422.89 975.4 979.43 4.45

1 5059 Max WS 422.88 974.4 978.39 5.46

1 4340 Max WS 422.88 969.4 974.18 3.8

1 3596 Max WS 422.75 964.25 970.83 0.28

1 2734 Max WS 422.81 964.25 970.83 0.06

1 2231 Max WS 422.37 964.25 970.83 0.04

1 1788 Max WS 884.07 964.25 970.82 0.24

1 1363 Max WS 883.78 964.25 970.82 0.36

1 1026 Max WS 883.66 964.25 970.81 0.29

1 618 Max WS 883.54 964.25 970.81 0.13

1 86 Max WS 883.5 964.25 970.81 0.28
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