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Chapter 1 — Introduction

The City of New Britain (New Britain) wishes to determine the feasibility and the environmental
impacts of creating a new drnking storage water reservoir on City owned property located at 0 Biddle
Pass in Plainville, Connecticut. This reservoir would fill the current and future footprint of a Quarry

expansion conducted by Tileon, Inc. (Tilcon), both on a portion of the Tilcon property to the north, as
well as on a portion of New Britain's 131 acre property.

The first step in this process was creation of Substitute Senate Bill No. 300, Public Act Mo, 16-61, “An
Act Concerning An Environmental Study On A Change In Use Of New Britain Water Company Land"”,

which was approved by the Connecticut legislature on May 26, 2016. A complete copy of this Public
Act is provided in Appendix 1-A.

New Britain retained a project team of independent consultants led by Lenard Engineering, Inc. (LEI) of
Glastonbury, Connecticut to complete this study. This team consists of the following experts:

 Lenard Epgineering, Inc, — Overall Project Planning and Management, Water Supply
Engineening, Water Demand Projections and Safe Yield Analyses

» Legetie, Brashears and Graham (LBG), Farmington, CT — Hydrologic and Hydrogeologic Impact

Evaluations

 Tighe and Bond, Ine, Shelton, CT and Westfield, MA - New Reservoir Water Treatment
Feasibility and Air Quality and Noise Impact Study.

» Davison Environmental. Chester, CT — Wetland and Biological Inventory and Assessment

Kev requirements from PA 16-61 are summarized below:

¢ The Environmental Study...shall examine the potential impact of...New Britain changing the use
of said city’s water company-owned class | and class Il land to allow for the lease of
approximately 131.4 acres owned by said city and located in the town of Plainville, more

specifically described as 0 Biddle Pass, for the purpose of allowing the extraction of stone and
other minerals on such property.

# Such study shall include, but need not be limited to, an analysis of the:

1. Likely environmental impacts of such change on local hydrology, forest ecology, natural
land resources and formations, and wetland systems;
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2. Long-term water supply needs of the City of New Britain as well as interconnected, and
reasonably feasible interconnected, water companies in the general geographic region
surrounding the areas supplied by the City of New Britain's water reservoir system;

3. Likely safe yield increase of the City of New Britain water reservoir system that could be
supplied by such change of use:

4. Impact on raw reservoir quality that is likely to oceur from such change of use;

5. Procedures and steps that are available to minimize environmental impacts of such
change of use: and

6. Permits required for such change of use.

A detailed Scope of Services was submitted to the City of New Britain, as well as forwarded to both the
State Water Planning Council and State Council on Environmental Quality for review and comment.
Scope modifications were made based upon comments received, and a copy of the final approved Scope
of Services, with a revision date of February 7, 2017 is provided in Appendix 1-B.
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Substitute Senate Bill No. 300
Public Act No. 16-61

AN ACT CONCERNING AN ENVIRONMENTAL STUDY ON A CHANGE IN USE OF NEW
BRITAIN WATER COMPANY LAND.

Be it enacted by the Senate and House of Iiepn,qr. ntatives in General Assembly convened:

Section 1. (Effective from passage) (a) Not later than one hundred eighty days after the
effective date of this section, the city of New Britain shall commission an environmental
study, to be conducted by an independent third party acceptable to the Water Planning
Council, established pursuant to section 25-330 of the general statutes, in consultation with
the Council on Environmental Quality, established pursuant to section 22a-11 of the general
statutes. Such study shall examine the potential impact of the city of New Britain changing
the use of said city's water company-owned class [ and class 11 land to allow for the lease of
approximately 131. 4 acres owned by said city and located in the town of Plainville, more
specifically described as () Biddle Pass, for the purpose of allowing the extraction of stone
and other minerals on such property.

(b) Such study shall include, but need not be limited to, an analysis of the (1) likely
environmental impacts of such change of use on local hydrology, forest ecology, natural
land resources and formations, and wetlands systems; (2) long-term water supply needs for
the city of New Britain as well as interconnected, and reasonably feasible interconnected,
water companies in the general geographic region surrounding the areas supplied by the
city of New Britain's water reservoir system; (3) likely safe yield increase to the city of New
Britain's water reservoir system that could be supplied by such change of use; (4) impact on
raw reservoir water quality that is likely to occur from such change of use; (5) procedures
and steps that are available to minimize environmental impacts from such change of use;
and (6) permits required for such change of use. At the conclusion of such study, the
independent third party that conducted the environmental study shall submit a written
report on the results of such study to the Water Planning Council, the Council on
Environmental {,;ruality and the city of Mew Britain's conservation commission.

{c) Not later than ninety days after receipt of the report on the environmental study, the
Water Planning Council and the Council on Environmental Quality shall review such report
to determine the potential impact on the environment and the purity and adequacy of the
existing and tuture public water supply and to provide guidance to the New Britain Water
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Department concerning the suitability of the best management practices identified in such
report for the protection of the environment, public water supply and public health and
make written comments concerning such review. Said councils shall submit their written
comments to the city of New Britain,

(d) Not later than fifteen days after receipt of said councils' comments on the report of the
environmental study, the city of New Britain shall post such report and said councils'
comments on said city's Internet web site. The city of New Britain shall hold a public hearing
within the city of Mew Britain not later than thirty days after receipt of said councils'
comments on such report and shall publish notice concerning such report and public
hearing in a newspaper of general circulation in the city of New Britain. Such notice shall
include: (1) Directions on how members of the public may obtain a copy of such report and
comments; (2} a statement informing members of the public of the opportunity to submit
comments to the Water Planning Council for a period of thirty days regarding such report;
and (3) the date, time and location where said city shall hold the public hearing on such
report.

(e) Not later than sixty days after the public hearing required pursuant to subsection (d) of
this section, the Water Planning Council, in consultation with the Council on Environmental
Quality, shall submit: (1} The report on the results of the environmental study; (2) said
councils' comments on review of such report; (3) a summary of the public comments
received concerning such report and comments; and (4) said councils' recommendations to
the joint standing committees of the General Assembly having cognizance of matters
relating to environment and public health, in accordance with the provisions of section 11-4a
of the general statutes,

Sec. 2. Section 25-37i of the general statutes is repealed. (Effective from passage)

Sec. 3. Section 64 of public act 07-5 of the June special session is repealed. (Effective from
passage)

Approved May 26, 2016
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APPENDIX 1 -B

Proposal for Environmental Study and Water Supply Planning for Proposed
Quarry Reservoir

Lenard Engineenng, Inc., Glastonbury, Connecticut
Omnginal Date: June 17, 2016

Revised Date: September 7, 2016
Revision # 2 Date: February 7, 2017
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Original Date: June 17, 2016
Revised Date: September 7, 2016
Revision # 2 Date: February 7, 2017

Mr. Gilbert Bligh, Director

New Bntain Water Department
1000 Shuttle Meadow Avenue

New Britain, CT 06051
Subject: Proposal for Environmental Study and Water Supply Planning for Proposed Quarry Reservoir
Dear Mr. Bligh:

Lenard Engineering, Inc. (LEI) is pleased to present this proposal to perform an environmental study and
water supply planning for a reservoir proposed to be constructed within a quarry excavated by Tilcon
Connecticut Inc., including excavation on City-owned watershed lands. The study will be conducted under
the nu:.]:rmus::f'FuhIn:ﬁm 16-61, “Anhctﬂmmc:mnsm Envmmmtul Studymn ge in Use of
New Britain Water Company Land”. This act was :
previously known as Substitute Senate Bill No, 300,

The act calls for an environmental study of “the
potential impact of the city of New Britain changing
the use of said city's water company-owned class |
and class I land to by said city and located in the
town of Plainville ... for the purpose of allowing the
extraction of stone and other minerals on such
property.” The end result of this extraction will be the
creation of a new water storage reservoir for the City.

As shown in the figure to the right, the City parcel is
immediately south of the quarry, very close to the
southeast comer of Plainville. Due to the presence of a
natural gas transmission main, a 7.4-acre area in the
southeast comer of the parcel is excluded from the
project. The remaining area of 124 acres is being
addressed herein. Base map from Tewn of Plotaville GI5
Our proposal is based on our meetings and discussions with you, past meetings between New Britain and
Tilcon, and our review of prior documents about the proposed project. In the sections that follow, we
present our proposed scope of services, staffing, schedule, and budget. Project Scope Revision # 2

es itemns requested by the State Council on Environmental Quality, as recorded in their meeting

"I'I'I'Inull:: dated October 19, 2016, and summarized in a new Task # 10 item.
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Proposed Scope of Services

We have organized the work of this project into
nine tasks, as shown in the box at right. Each is
itemized below.

Profect Tasks

Project Startup and Management

Revigsw Quearry Operations, Expansion, and Besereoir
Lale Yield Review

Erwvironmental Review of Existing Conditions
Ervironmental Effects and Mitigation Measures
Water System Flanning

Repaort Preparation

Public Hearing

Post-Submittal Services

1.1 Coordinate a kickoff meeting in New Britain, to be attended by Lenard Engineering (LEI) and select
sub-contractors. Review the work plan, schedule, and information needs.

Task 1 - Project Startup and Management

L N T

1.2 Coordinate a field visit to the Tilcon quarmry for key project personnel, to tour the quarry and meet
with Tileon staff. Review the upcoming field investigations, and discuss the Tilcon data needed for
the study. It is assumed the kickoff meeting and field visit will occur on the same day.

1.3 LEI's licensed surveyor will prepare the necessary base mapping for the project. He will conduct land
record research, utilize best available information to show approximate property lines, merge
available DEEP LIDAR topography for the site, obtain GPS located wetland and other habitat areas
from our ecological consultant, and create an accurate map suitable for the evaluations in this study.

1.4 Provide project management services throughout the project. Project management will include
progress meetings, quality management, schedule management and administrative functions. Prepare
monthly project reports and invoices, and submit to the City for review and approval. Two progress
meetings are assumed, in addition to specific meetings identified elsewhere in the scope of services.

1.5 If separately authorized by the City, furnish the services of an external specialist, to provide peer
review of the draft report (see Task 9). An allowance is included in the budget for this purpose.

Task 2 - Review Proposed Quarry Operations, Quarry Expansion and Reservoir Development

2.1 Summarize current operating procedures al the existing quarry, based on the Task 1 field visit,
information provided by Tilcon, and subsequent discussions. Procedures will include, but not be
limited to: water usage, wastewater discharges, stormwater discharges, air emissions, on-site
hazardous material storage and use, hazardous waste generation, and blasting/processing/storage of
rock materials on-site,

2.2 List the permits and approvals that are in place for current operations. Summarize Tileon's regulatory
history with respect to these permits and approvals.

Page 2
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2.3 Summanze information furnished by Tilcon to describe (1) the proposed expansion of quarrying
operations onto the City-owned watershed parcel, (2) any changes in operations for the expanded area
as compared to current practices, and (3) any increases expected in the parameters listed in 2.1 above.

2.4 Based on information provided by Tilcon, describe the physical features of the proposed reservoir
(such as area, depth, volume) and how those features will change during the proposed 50-year
excavation term.

Task 3 - Safe Yield Review

Lenard Engineering, Inc. (LEI) will update our 2007 safe yield review of the proposed quarry reservoir, to
include the potential for flood skimming to fill the new reservoir:

3.1 Conduct field inspections of the White Bridge wellfield and pumping station, and the White Bridge
Pond pumping station, to discuss their current and potential modified operation schemes. Review the
capacity ol the existing 30" and 36" transmission main that currently connects both Whigville
Reservoir and the White Bridge pumping facilities to Shuttle Meadow Reservoir, and determine if this
wotld need to be modified to maximize the water captured during flood skimming. Inspect the future
Tileon quarry reservoir site, West Canal, and Shuttle Meadow Reservoir areas, to review polential
discharge locations for water from a future Tilcon quarry reservoir,

3.2 The onginal safe yield model focused only on drought periods, and operated the reservoir and
wellfield network to maximize yield under those conditions. Review those rules, and develop
modified rules to take advantage of flood skimming at Copper Mine Brook

3.3 Review available stream gouging data to find appropriate periods of record to evaluate safe vields,
taking into account drought periods as well as periods of normal or excess precipitation, to accurately
mode] the impacts of flood skimming.

3.4 Develop two or three combinations of stream gauging data and operating scenarios which would
simulate captuning flood skimming waters in Copper Mine Brook. Review these scenarios in person
with the City to obtain input.

3.5 Run the new safe yield model with the agreed-upon streamflow data sets and operating rules, and
develop summaries of the output data.  Make minor modifications to each run in an attempt to
maximize system safe yield. Review this summary data with the City to solicit comments.

3.6 Based on comments received from the modeling completed above, make final safe yield model runs
for the project, and print out complete results as well as summaries of all runs completed during the
study.

Page 3
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3.7 Prepare a draft summary Technical Memorandum of the safe yield modeling efforts, review with the
City, and incorporate comments into a final Technical Memorandum.

Task 4 - Environmental Review of Existing Conditions — City Watershed Parcel and Lands
Proposed for Donation

Based upon provided by the Council on Environmental Quality in their July 29, 2016 letter, and a follow-
up meeting with the CEQ Executive Director and DEEP staff, LEI and our project team members have
significantly enhanced the ecological studies provided in our project. Section 4.1 below replaces past
sections which dealt with ecological evaluations, and now is better classified as “Natural Resource
Inventory and Evaluations”,

4.1 Matural Resource Inventory and Evaluations

The natural resource inventory will be conducted by Environmental Planning Services team of specialists
including a wildlife biologist, wetland scientist, botanist, soil scientist and forester. The site will be
surveyed in its entirety, including the southeast comer (east of the gas line right-of-way) previously noted
as excluded from the study area

Detailed multi-scason field surveys of the site's natural resources will be conducted. Surveys will identify
and map terrestrial and aquatic habitat types, flora and fauna. All field data will be plotted and analyzed
using GIS software (ArcMap 10.4). To aid in resource mapping, a Trimble GPS-unit capable of sub-meter
accuracy will be used in the field to locate notable resources with a level of accuracy not typically
employed for environmental planning purposes.

Initial study of the site will include a “deskiop analysis™ to identify existing known biotic and abiotic
natural resources present. This will be a GIS-based analysis and will include review of USGS topographic
maps, orthophotography, hydrography, USDA NRCS soils mapping, FEMA floodplain data, National
Wetland Inventory (NWI) Maps, and Town of Plainville Assessor’s data. The desktop analysis will
provide the data necessary to initiate field-based surveys of the site’s natural resources,

This scope of work is intended to comply with the language and intent of Public Act No. 16-61 An Aci
Concerning an Environmental Study on a Change in Use of New Britain Water Company Land, as
discussed during our team's Septemnber 1, 2016 meeting with Karl Wagener and Peter Hearn from the
State of Connecticut’s Council of Envirenmental Quality.

Flora and Fauna Inventory
1. Wildlife Surveys
Wildlife surveys will focus on three groups of species: reptiles, amphibians and birds. These
species groups were chosen as the focus of work because many of these species are highly
susceptible to impacts associated with significant land alteration and development. Therefore, we
believe they represent an appropriate “barometer™ for measuring the ecological effects of a change
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in land use of this type. This is particularly true for amphibians which use multiple habitat types in
a given season, both aguatic and terrestrial.

While all species observed on the site will be recorded, special atention will be paid to rare
species, including state-listed species as well as “Species of Greatest Conservation Need” as
identified by the CT Wildlife Action Plan (2015).

Amphibian and reptile surveys will be focused during the peak spring migration and breeding
period (i.e., March through June). Surveys will also be conducted in September and October, in
order to capture the period of increased terrestrial movement which oceurs in the fall. Survey
techniques will include visual/call surveys, cover searching and dip-netting.

By spring of 2017, a full growing season (i.e., spring, summer and fall) of biological data will have
been collected.

Detailed vernal pool surveys will be conducted in the spring of 2017 using techniques including
visual observations (fo observe egg masses, adults and larvae), dip-net surveys, minnow trapping
surveys and call surveys, in order to identify the full suite of amphibians and reptiles breeding in
any potential vemnal pools identified on the siteduring the initial summer-fall of 2016 field surveys.

Breeding birds will be surveyed within May and June of 2017, during the optimal period for
identification of migratory and resident birds in the State. Birds will be identified visually and via
song. The survey will inventory birds using a randomized habitat/activity based route as opposed
to point-count method, to maximize the number of observable species.

2. Habitat'Vegetation Mapping

Deseribe and map the plant communities, habitat types and forest cover types on the site. Habitat
descriptions and mapping will include total acreage, dominant plant species, general characteristics
and location/extent. In addition, a detailed survey of the two known CT DEEP NDDB Critical
Habitats (sub-acid rocky summir ourcrop) present along the western site boundary will be
conducted by a qualified botanist.

3. Forest Ecology Assessment

Due to the fact that the site is primarily forested, the overall ecological assessment will focus on
effects to forest-dwelling flora and fauna, including effects on forest-interior species such as area-
sensitive songbird species. The loss of forest habitat will be considered at a local as well as
landscape scale. In addition, a CT Certified Forester will map and deseribe forest stand
characteristics, including but not limited to size-class distribution, tree species composition and
forest structure.

Wetland and Watercourse Inventory and Evaluation

4, Wetland and Watercourse Delineation - Connecticut Jurisdictional Wetlands
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Field delincation of inland wetlands and watercourses on the site by a qualified soil scientist.
Onsite state wetland and watercourse boundaries will be delineated in accordance with Section 22a
38 (15) of the Connecticut General Statutes (CGS). Allwetland flags will be GPS-located and
incorporated into the GIS mapping for natural resource planning.

Produce a Wetland and Watercourses & Soils Report (Connecticut State Wetlands Delineation
Report). Wetlands and watercourses in the state are regulated by the Connecticut General Statutes,
Chapter 440, Sections 22a-28 to 22a-45. The Wetland and Watercourses & Soils Report will
include a narrative deseription of the delineated state wetlands and watercourses and soils mapping,
based on field investigations.

5. Wetland and Wate ineati isdi
Field delineation of fa:l:rn! wﬂlm:lds in accordance mﬂ; the E‘urps of Engineers Wetlands
Delineation Manual (1987) utilizing the Northcentral and Northeast Regional Supplement (Version
2.0, January 2012). ACOE delineation data sheets will be completed for representative transects,

Produce a Federal Wetland Delineation Report and Field Completion Memorandum. The report
will include the extent of wetlands on site, upland and wetland soil types, and the character of
existing wetlands. Wetland descriptions will include a description of their position in the
landscape, dominant plant species, and cover types present on the site, notable invasive species
present and an assessment of the overall ecological condition of the wetlands. Wetland habitat
classification will be in accordance with Cowardin et al., 1979.

6. Wetland Evaluation
Wetland functions and values will be assessed using T.hc WLdely mmptad‘_[flj,g gh 1'

Methodology Workbook (supplement): wetla
developed by the U.S. Army Corp of Engineers.

State and Federal Listed Species - Screening and Assessment
7. State-listed Species Assessment

The Connecticul Department of Energy and Environmental Protection (CT DEEP) maintains a
database that documents the known locations of CT-listed endangered, threatened, and special
concemn plant and animal species known as the Natural Diversity Database (WNDDB). A Natural
Diversity Database application will be submitted to determine what documented flora, fauna or
natural communities are known o occur on the site. While this information is not typically based
on comprehensive surveys, it will be used to guide our assessment of potential state-listed species.

Pursuant to S-aclmn 7 nl’ Ihr: fednral Emlungcm:l Spr,mnr. Act (ESA), initiate and continue as needed
informal consultation and coordination with the USFWS to determine the presence of Federal
threatened or endangered flora and fauna on the City parcel. The U.S. Fish & Wildlife Service
(USFWS) [PaC Trust Resource Report for the study area reveals one listed federal species in the

Fage &



Lenard Engineering, INC.  ewn emvironmentat and iyarogestogicst Consunants

study area, namely the Northem Long Eared Bat (Myotis septentrionalis) (NLEB).

Based on the results of Tasks 7 & 8, additional habitat assessment and/or targeted surveys may be
required to evaluate potential impacts to State- and federally- listed species in the event that our
existing survey methods/effort do not adequately assess the site for these species.

Recreational Resources

9.

Trails and Public U
There is an existing trail network present within the western portions of the site. Trails will be
GPS-located (Trimble GPS-unit capable of sub-meter accuracy), mapped and described, and their
context and significance within the local/regional trail system will be assessed. Observed and
potential public use of the site will be considered.

Regulatory Complianee - Ecological Impacts and Permitting Requirements
10. Evaluati 1

11.

4.2

Based on the results of this study, we will analyze the extent of impacts of the proposed reservoir
creation on the project site on all of the abiotic and biotic natural resources identified on the site.
This evaluation will include, but not be limited to: effects on forest ecology, impacts to wildlife and
plant species and impacts to onsite as well as downstream wetlands and watercourses,

From the preliminary impact analysis, provide an overview of federal, state and local
environmental permitting requirements based on current environmental laws and regulations at the
time of the impact analysis. The overview will include both the existing quarry site and the 131
acre City of New Britain parcel. No permit applications will be completed or filed. The regulatory
implications will be summarized and an initial analysis of potential mitigation measures will be
developed to comply with current environmental laws and regulations at the time of the impact
analysis. General areas for replication/restoration/mitigation will be identified on the donated land
based on the preliminary characterization of existing conditions,

Groundwater Hydrology and Quality
4.2.]1 Information Collection

Conduct a literature search to obtain available publications and data regarding the geology and
hydrogeology of the study area from federal, state and local sources. Information of interest
includes watershed delineations, surficial geology maps, bedrock geology maps, bedrock elevation
contours, fracture-trace studies, well and boring logs, pumping test records, groundwater data and
elevations, groundwater quality data, groundwater protection areas, and surface-water and wetland
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information developed under Task 4.1, ete.

Complete an independent lineament analysis of the study area using stereoscopic analysis of aerial
photographs, topographic interpretation and review of LiDAR (light detection and ranging) data.

Tour the quarry with a Tilcon representative. Visit the adjoining City parcel. Observe local
geologic features, bedrock outcrops, hydrologic features, monitoring wells, ete. Obtain from Tilcon
any information they may have on geology or hydrogeology for the area of their present and
potential future operations.

Preliminary information indicates the only private wells in the vicinity are along Ledge Road in

Plainville. Complete a well-inventory survey to confirm the general locations of private wells, for

noting on the project study area maps. It is not intended to collect well records or perform detailed
mapping of well locations.

422 Conceptual Hydrogeologic Model

Develop a conceptual hydrogeologic model of the site. Such a model will provide a deseription and
understanding of the existing bedrock and surficial geology, groundwater and surface-waterwetland

hydrology, and hydrogeologic characteristics of the study area. The end product will include an
inventory of groundwater resources within the study area.

Prepare mapping showing the limits of the study area for the hydrogeologic review, the
approximate location of hydrogeologic data points critical to the review (wells, borings, gauging
stations, etc.), and the general location of private wells. Overlay any existing aquifer delineations,
Level A areas, and watershed areas, to provide an understanding of the area resources and the

current protections.

Summarize and present surficial and bedrock geology using excerpts from available mapping. No
independent geologic field mapping is anticipated.

Using existing data, prepare two geologic cross-sections extending in an east-west and north-south
direction through the New Britain parcel.

There is unlikely to be sufficient data to develop groundwater-elevation contours, A map will be
prepared showing general groundwater flow directions within the parcel.

Identify groundwater resources in the study area — aquifers, private wells, groundwater protection
areas etc. [dentify any data gaps in the conceptual model which might require future study.

4.3 Cultural Resources
431 Archaeological Resources

Lenard Engineering will conduct a records check with the Connecticut State Historic Preservation
Page 8
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Office (SHPO) to identify any known archaeological sites that fall within the proposed quarry site
and donated land. A brief summary of results of the records check will be provided detailing any
known sites.

4.3.2 Historic Structhures

Lenard Engineering will conduct a records check with the Connecticut State Historic Preservation
Office (SHPO) and the National Register of Historic Places to identify any known historic
resources that fall within the proposed quarry site and donated land. A brief summary of results of
the records check will be provided detailing any known resources.

4.3.3 Follow-up Work

If the results of the Cultural Resources review conducted in items 4.3.1 and 4.3.2 above indicate
past history of archeological resources or historie structures, LEI will prepare a supplemental scope
of work for the City to conduct additional field investigations and studies.

Task 5 - Environmental Effects and Mitigation Measures for Propased Project

L1 Wetlands and Terrestrial Resources

5.2 Preliminary Permitting Analysis
Refer to Scope Section 4.1, Items 10 and 11 for this evaluation.
5.3 Groundwater Hydrology and Quality

5.3.1 Based on the conceptual model developed in Task 4 and on the understanding of present and future
Tilcon operations, perform a qualitative assessment of potential impacts of the change in watershed
land use upon groundwater and surface-water resources. Include discussion on potential impacts to
private wells, known groundwater resources, and how impacts on groundwater may affect nearby
surface-water bodies,

5.3.2 Once the groundwater impacts are understood to area resources, identify and assess potential
mitigation measures, The types of mitigation measures that might, for example, be considered
could be recommendations regarding Tileon quarrying operations, methods of dewatering and
associated discharge locations, and/or monitoring networks.
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Task & - Water System Planning

6.1 Water Quality and Treatment

6.1.1 Review one year of data provided by the City on the source water quality of the Shuttle Meadow
Reservoir, and of the individual reservoirs that supply raw water to Shuttle Meadow,

6.1.2 Review data provided by Tilcon on the quality of the quarry water that is currently discharged to the
Quinnipiac River. Identify other water quality parameters that would be of interest when
considering the impact of the quarry water on the Shuttle Meadow Reservoir and WTP. Conduct 1-2
rounds of water quality samples for the selected parameters. Fumish the services of a State- certified
analytical laboratory for the water quality analysis.

61.3 Moeet with WTP operators to discuss their operational experience in treating waters of varying
quality. ldentify any potential issues with the ability of the WTP to treat water delivered to Shuttle
Meadow from the quarry. Describe any modifications to treatment facilities or plant operations that
may be needed.

6.2 Regional Water Supply and Demand

LEI will examine the water supply and demand status of the City of New Britain and its “interconnected
and reasonably-feasible interconnected™ water systems. These include the Town of Berlin Water Control
Commission, Kensington Fire District, City of Bristol, and Valley Water (Plainville). In addition, the
Worthington Fire District purchases all its water from Berlin, and thus must be included as well, It is
assumed that each utlity will cooperate to provide their past and current demands, most recent Water
Supply Plan update, source safe yields, and future water demand projections for the 5-, 20-, and 50-year
planning periods.

6.2.1 For ezch utility, perform the following work:
a) Attend up to two meetings to discuss safe yields, available supplies and water demands,

b} Update the existing water supply plan production and consumption data from the date of the last
plan to current (through 2015), using data provided by the utility.

c) Instead of revisiting and potentially updating land use studies, population projections, service
area expansions, etc., utilize the published 5-, 20-, and 50-year water demand projections within
the existing plans.

d) Unlize published source safe yield and available supply data for the current, 5-, 20- and 50-year
Page 10
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periods, provided by the utility. For systems with surface water supplies, we will not include any
potential safe vield reductions for the recent CTDEEP minimum streamflow regulations, unless
provided by the utility.

e) Compare projected demands vs. available supply to determine surpluses or deficits, and
summarize these in spreadsheets and graphs.

6.3 For the cumulative region including New Britain and the adjacent interconnected utilities, perform
the following work:
a) Document the findings for each system in a comprehensive Technical Memorandum, with a
summary spreadsheet and graph showing the water needs of New Britain and the other systems
over a S0-year period.

b) For the region, sum the available supplies vs. water demands for each public water system, and
develop a final water demand spreadsheet and graph for the region. Project how much water New
Britain may have to export to meet regional demands.

¢) Prepare a description of the findings for each water utility in the region, as well as a final section
which summarizes the findings, sums up region-wide available supplies vs. projected water
demand for the present (2015) and the 5-, 20- and 50-year planning periods. Review with the
City, and incorporate comments into a final Technical Memorandum.

6.4 Water Supply Facilities

Develop a concept plan of facilities that would be needed to (1) fill the quarry reservoir from the existing
raw water transmission system during flood skimming, (2) convey water from the quarry reservoir to
Shuttle Meadow, and (3) refresh the water in the new reservoir periodically.

Task 7 - Report Preparation

7.1 Prepare a draft report presenting the results of the work of Tasks | through 6. Include field data, maps,
and tables as needed to describe the work.

7.2 Meet with New Britain Water Department officials and with the Board of Water Commissioners, to
discuss the drafi study.

7.3 Respond to City comments, and prepare a final version of the report. Fumnish 20 copies for
distribution 10 local or state entities, and submit an electronic copyto the City.

Task & - Public Hearing

B.1 Assist the City in preparing for the Public Hearing mandated in paragraph (d) of this project’s
Page 11
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enabling act, Public Act 16-61.

8.2 Attend the Public Hearing, and assist the City in presenting the results of the study.

Task 9 -Post-Submittal Services (NO LONGER INCLUDED IN SCOPE)

An allowance is included in the budget to cover services that the City may wish to authorize after
submittal of the report (excepting the Public Hearing which has its own Task abowve). It is not possible at
this time to know the scope and cost of any such effons.

Pursuant to prior discussions, there are a number of potential work tasks which were not included in the

scope work but which could be pursued at a later date if needed. Among them are the following:

- Additional ecological reviews, as noted in the scope of services

-  Consideration of noise, traffic or air quality impacts

« Field investigations to further characterize subsurface conditions

= Coordination with local or state agencies (if desired, this could be performed as part of the Task 9
services)

Task 10 ~Additional Tasks Requested by the State Council on Environmental Quality (CEQ)

Az noted in the State Council on Environmental Quality (CEQ) October 19, 2016 meeting minutes, the following
additional tasks will be added to the project scope:

«  With regard to the cultural analysis, the study will meet the archeological requirements of the
State’s stormwater general permil, and will do more extensive field analysis subsequently only if
the preliminary analysis indicates a need to do so.

+  With regard to water quantity, LEl and our hydrogeologic specialist Leggetie, Brashears and
Graham (LBG) will provide an analysis of surface and groundwater at the site now, during
construction and upon conclusion of the project (50 years out) and will include neighboring
properties in all three stages.

«  LEI will define how much of New Britain's current water produced is consumed, used for purposes
other than consumption and how much is lost, We will compare this value to industry standards.

« During the water quality and treatment analysis, LEI and our water treatment specialist Tighe &
Bond will analyze the impacts of chemicals typically found in mining operations,

»  Applicable data used in generating conclusions to the study will be included in the study.
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+ Impacts on the water table due to the project, including consideration of possible effects of climate
change will be analyzed.

«  The possible impacts of blasting on the rock siructure’s ability to hold water and on Wassel
Reservoir will be conducted by LE] and our geologic consultant LBG.

+ The projects impact on drinking water in New Britain's West Canal and other reservoirs will be
examined,

We have assumed the City would be responsible for the following:

1. Providing to Lenard Engineering, Inc. and its sub-contractors documents and data in its files which are
needed for the project.

2. Providing legal and physical access to public and private properties as needed for the project.
Proposed Project Schedule

Based upon the need for enhanced environmental and ecological studies, which require four season
evaluations of critical items, our report to the City of New Britain is tentatively scheduled for Summer of
2017.

Thank you for this opportunity to serve the City of New Britain on this exciting project.

Respectfully Submitted
Lenard Engineering, Inc.

£ Eeceton

ames E. Enicson, P.E.
Vice President
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1)

2)

3

4)

3)

Chapter 2 - Executive Summary

Public Act 16-61, *An Act Conceming an Environmental Study on a Change in Use of New
Britain Water Company Land”, was approved by the Connecticut legislature on May 26,
2016.  This act states, “The Environmental Study...shall examine the potential impact
of...Mew Brtain changing the use of said city’s water company-owned class | and class 11
land to allow for the lease of approximately 131.4 acres owned by said city and located in the
town of Plainville, more specifically described as 0 Biddle Pass, for the purpose of allowing
the extraction of stone and other minerals on such property™.

Key aspects of the study were to include:

¢ The likely environmental impacts of such change on local hydrology, forest ecology,
natural land resources and formations, and wetland systems;

» The long-term water supply needs of the City of New Britain as well as
interconnected, and reasonably feasible interconnected, water companies in the
general geographic region surrounding the areas supplied by the City of New
Britain's water reservoir system,

» The likely safe yield increase of the City of New Britain water reservoir system that
could be supplied by such change of use;

* The impact on raw reservoir quality that is likely to occur from such change of use;

o The procedures and steps that are available to minimize environmental |mpm:t3 of
such change of use; and

o  The permits required for such change of use.

Tilcon, Inc. operates an active quarry operation on a 352 acre +/- parcel, located in Plainville,
Connecticut. The City of New Britain owns an abutting 131 acre +/- wooded parcel located
immediately to the south. Figure 3-1 shows the location of both parcels.

Figure 3-5 is a Watershed Map and Water Company Land Classification Map for New
Britain's parcel. The vast majority of the property is located within the Willow Brook Sub-
Regional Basin, part of the Mattabesset Regional Basin. The two intermiitent streams on the
parcel flow to the east, towards New Britain’s West Canal, and ultimately into Shuttle
Meadow Reservoir, There are 13.6 acres of Class | and 112 acres of Class 1l water company
land on New Britain's 131 acre parcel.

LEI worked with North American Reserve LLC, a mining and geologic consultant to develop
a footprint and concept plan for the future Quarry expansion. The proposed Quarry expansion
limits preserved 44 acres on the western portion, and 17 acres on the southeast portion of the
New Britain parcel, to minimize impacts on neighboring properties as well as to critical

environmental receptors, both on and off the property.
2-1
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6)

7

8)

)

Figure 3-6 shows the limits of the proposed Quarry expansion. It maintains a minimum 300
foot setback from the Tennessee Gas Transmission main easement, as well as a minimum
1000 foot wooded buffer between the proposed Quarry expansion limits and all residential
structures, Quarrying would proceed from west to east for work on the New Britain parcel, to
further delay impacts to residential New Britain neighborhoods. Due to the reduced
footprint, the estimated time to complete guarrying activities has been reduced to 35-40
years, down from previous estimates of 40 — 50 years.

Consistent with previous presentations, if the proposed Quarry expansion and Storage
Reservoir is approved for construction, Tilecon will donate approximately 291 acres of open
space land to the Towns of Plainville, New Britain and Southington, with 132 acres of this
land within the Shuttle Meadow Reservoir watershed.

Once the Quarry expansion is completed, the volume created will available for a new water
Storage Reservoir for the City of New Britain. Figure 3-8 shows the proposed Storage
Reservoir for the City of New Britain. This reservoir will have the following characteristics:

o asurface area of 109 acres
» a maximum depth of 130 feet +/-, and
= atotal capacity of 2.31 billion gallons

MNote that the current sum of the total storage from all of New Britain’s six reservoirs is
approximately 2.85 billion gallons; thus, this reservoir will increase the total storage capacity
in New Britain"s reservoir network by approximately 45 %, to over 5 billion gallons.

Chapter 4 describes existing water uses within the Coppermine Brook watershed, and
discusses the feasibility of "flood skimming” as a means to help fll the proposed 2.31 billion
gallon Storage Reservoir. Based on discussions with the DEEFP, modifications to New Britain's
system to add the proposed Storage Reserveir should also include providing DEEP minimum

streamflow requirements on Coppermine Brook at the White Bridge Surface Supply pumping
station.

10} A review of 84 years of historic USGS streamflow gauging records on Bunnell Brook in

Burlington, the nearest continuous streamflow gauge to Coppermine Brook, indicate that
adequate streamflows would be present for flood skimming, especially during average or
above-average years. Projected times to completely refill the proposed Storage Reservoir
range between 6 to 28 months.

11) LEl modified the operating rules from our two previous Safe Yield Models for New Britain,

to optimize Safe Yield from this new Storage Reservoir. Only after the Storage Reservoir is
in place, New Britain can then modify the operation of the White Bridge Surface Pump
Station to only pump when DEEP minimum streamflows exist on Coppermine Brook, This
by itself would provide significantly increased streamflows in Coppermine Brook over and
above current regulatory conditions, especially during critical dry periods.
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12) Through the addition of a 2.31 billion gallon Storage Reservoir, New Britain can increase
system safe yield by approximately 2 MGD over current estimates, up to approximately

20.20 MGD.

13} Chapter 5 discusses the long term water supply needs for the city of New Britain as well as
interconnected, and reasonably feasible interconnected water companies in the general
geographic region surrounding Mew Britain.
surrounding utilities to provide water supplies through interconnections, including:

Kensington Fire District, Berlin, CT
Berlin Water Control Commission, Berlin, CT
Bristol Water Department, Bristol, CT and

Valley Water Systems, Plainville, CT

Mew Britain has agreements with several

l4)New Brtain also maintains two treated water emergency interconnections with the
Metropolitan District Commission (MDC). As noted in Chapter 3, New Britain has a contract
with the MDC to purchase raw water from Nepaug Reservoir, which has historically
occurred only during severe drought conditions. This contract allows for a purchase of 5
MGD average daily demand on a yearly basis, or up to 10 MGD demand over a six month

period.

15) The table below provides average daily demand projections for the City of New Britain, as
well as the four interconnected customers listed in Item 13 above. As shown, average daily
demands are projected to increase from 9.39 MGD in 2015, to 10.94 MGD in 2060, an
increase of 1.55 MGD, approximately 14 %a.

EXISTING AND PREDICTED FUTURE WATER DEMANDS
NEW BRITAIN AND INTERCONNECTED UTILITIES

Year 2015 2020 2030 2060
Ave. Daily Demand 9.39 .90 10.31 10.94
(mgd)

16) Leggette, Brashears and Graham (LBG) of Farmington, Connecticut conducted a
comprehensive Hydrogeologic Assessment of the proposed Quarry Expansion and New
Storage Reservoir creation, contained in Chapter 6. LBG conducted a detailed private well
inventory and assessment for properties within 1500 feet of the existing and proposed Quarry
expansion and Storage Reservoir creation, LBG identified 661 properties within this area,
with the vast majority connected to public water. For those served by private bedrock wells,
LBG projects no impact from this projeet,
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ITYLBG installed and monitored piczometers within select streambeds, wetlands and vernal
pools at key areas across the 131 acre New Britain parcel. The piczometer indicates the
hydrology of the surface-water features is derived principally from direct precipitation and
stormwater runoff with negligible to minor contribution by groundwater discharge.

|8) There should be no significant direct impacts to the hydrology supporting Shuttle Meadow
Reservoir, the East Canal or the two largest wetland bodies /vemal pools located to the west
of the proposed Storage Reservoir, Wetlands #1 and 2. Any reductions in flows to the West
Canal can be easily mitigated by regular pumping from the proposed Storage Reservoir to the
West Canal.

19) Davison Environmental of Chester, CT conducted a Wetland and Biological Inventory and
Assessment in Chapter 7 for the proposed Quarry Expansion and Storage Reservoir project.
This study included detasled multi-year surveys for plants (including rare plant species),
habitat characterizations, unique ecological communities (e.g. vemal pools), and surveys to
determine habitat use and diversity of amphibians, reptiles and birds,

20 Mapped wetlands on the New Britain parcel total approximately 13.5 aces, or about 10% of
the total property. Eight vernal pools were identified both on the property, and also
immediately south of the property, A total of 4.7 acres of wetlands will be lost as a result of
Quarry expansion and Storage Reservoir creation, as they fall within the footprint of the
excavation. Two of the largest wetland areas will be preserved — Wetlands 1 and 2 (including
Vemal Pools PVP 1 and PVP 2), but will be impacted to a lesser degree by a reduction of
Critical Terrestrial Habitat within a 750 foot radius of these vernal pools.

21) Four State listed species of concern were identified on the site: a) Spotted Turtle, b) Jefferson

Salamander Complex, ¢} Eastern Box Turtle and d) Fir Clubmoss. Refer to Chapter 7 for
details.

22) A breeding bird survey was conducted between March and August, 2017. A total of 43 bird
species were identified, including a total of 17 in the Greatest Conservation Need Species, six
very important species and three most important species. Overall bird diversity is relatively
low due primanly to the fact that habitat diversity is limited at the site. The site is essentially
a single habitat (mixed hardwood forest) with minimal amounts of sub-optimal early-
successional (non-forested) habitats present.

23)Tighe & Bond Consulting Engineers of Westfield, MA conducted a Water Quality and
Treatment Review for the proposed Storage Reservoir, The study characterized the water
guality in the proposed reservoir and identified any characteristics that would negatively
impact New Britain’s water treatment process. The report concluded that the majority of the
water filling the Storage Reservoir will come from flood skimming operations on
Copperming Brook, with lesser contnbutions from surface water ranoff on adjacent land.

m Lenard Engineering, Inc.
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24)Tighe & Bond reviewed past on-site surface water sample results collected at the site in
2011, as well as collected an additional sample in 20017, The representative surface water
runoft samples both in 2011 and 2017 showed concentrations below the detection limits for
most constituents measured.

25)Tighe & Bond concluded that their evaluation did not identify and significant differences
between the existing reservoirs and samples assumed to be representative of the proposed
reservoir. Modifications to the Shuttle Meadow Water Treatment Plant are not anticipated to
be needed. Tighe & Bond further recommended the reservoir be equipped with a multi-level
intake structure and a release structure capable of both routine and emergency releases.

26) Tighe & Bond also conducted an evaluation of potential Air Quality and Noise Impacts from
the proposed Quarry expansion. Although the footprint of the quarry area would expand
south of the existing boundary, operations and processing rates of production equipment at
the plant would not be altered in any way by the expansion. A portable rock crusher may be
relocated further south as the quarry expands, but will remain on Tilcon property. No
impacts to the existing air quality permits or potential emissions are anticipated as a result of
the quarry expansion.

27) Similarly, Tighe & Bond determined that changes in noise generation as a resull of the quarry
tootprint expansion is expected to be insignificant, as processing operations will not be
altered in any way. Furthermore, as the quarry footprint moves south, a no-blast zone along
the northwest portion of the existing facility adjacent to a residential neighborhood would
reduce noise impacts in this direction.

2%8) The Connecticut Council on Environmental Quality (CEQ) requested that additional topics
be addressed as part of this environmental study, which is presented in Chapter 10, The most
significant item requested was an analysis of potential climate change impacts on the project.
Utilizing the January 2018 State Water Plan final report, LEl extracted key points from this
document which impact rainfall, streamflow and water availability.

29) According to the State Water Plan, the impacts of climate change to existing water utilities
that rely primarily on surface water will be significant; redistribution of rainfall, more
extreme floods especially in the winter and spring months, followed by periods of more
frequent, longer and more severe droughts. The impact of increased precipitation in winter
and spring will not greatly benefit surface water system such as New Britain, which presently
do not have the capability to store large excesses of water during these seasons, which
routinely flow over reservoir spillways when reservoirs are full. The likelihood of more
frequent, longer and more severe droughts, especially during the summer and mutumn
seasons, will likely exceed the current 1: 100 year retum frequency drought; thus, overall
system safe vields could decrease.

m Lenard Engineering, Inc.



30) Also, general increases in winter and spring precipitation will increase streamflows, and
dovetail nicely into proposed flood skimming on Coppermine Brook described in Chapter 4,
Increased duration withdrawals from New Britain’s White Bridge Surface Water Pumping
Station, based on these higher predicted flows, will help reduce the documented downstream
flooding on Coppermine Brook, as well as fill the proposed 2.31 billion gallon Storage
Reservoir in shorter time,

31)Chapter 11 provides a list of anticipated local, state and federal permits required for the
project.

32) Chapter 12 reviews current and future available supply versus projected water demands for
the present (2015), five year (2020), twenty year (2030, and fifty year (2060) planning
periods. Available supply will increase by approximately 2 MGD, from current values of
18.23 MGD, to 20.20 MGD with the proposed Storage Reservoir in place,

33) Estimated average daily water demands for New Britain and the four interconnected public
water systems (Kensinglon Fire District, Berlin Water Control, Brisiol Water Department
and Valley Water Systems) are estimated to increase from 9.39 MGD in 2015, to 10.94 MGD
in 2060, an increase of 1.55 MGD. With the addition of the proposed Storage Reservoir to
New Bntain's sources of supply, estimated in 2060 +/-, this will allow New Britain to
maintain their current margins of safety over the next 50 years.

34) Chapter 12 also reduces potential future reductions in available supply and safe vield, due to
DEEP Minimum Streamflow Regulations, and potential impacts of climate change, changes
to DEEF Water Diversion regulations, and New Britain's purchased water contract with the
MDC. The impacts on available supply of potential safe vield reductions ranging from 2.0 1o
6.6 mgd are discussed.

35) Although it is impossible to predict future events, it is reasonable to expect that a) the
impacts of climate change will negatively impact safe vields and available supplies of water,
especially from surface water supplied systems, and b) environmental regulations may likely
continue to become stricter, and more restrictive pertaining to the withdrawal of water in
Connecticut. Making reasonable allowances for these likely impacts, New Britain's current
adequate margin of safety could drop below state regulatory requirements, without a new
source of supply. The addition of the 2.31 billion gallon Storage Reservoir, combined with
flood skimming from Coppermine Brook, will provide an additional 2 MGD of available
supply, to guarantee an adequate margin of safety for both New Britain and the surrounding
communities it supplies.

36)Chapter 13 presents a summary of Project Benefits versus Environmental Costs of the
project. Please refer to this chapter for a detailed discussion,

smc=a Lenard Engineering, Inc.



37)In conclusion, if the State Legislature, after receiving comments from the Water Planning
Council, Council on Environmental Quality, State Agencies, Municipalities, and the public,
decide that this project is beneficial to both New Britain and the entire Central Connecticut
region, a significant permitting effort will be required. This is not the one and only study that
will be done on the site, and that any questions or concems received can be incorporated into
future permitting efforts.

38) LEl and our project team (Leggette, Brashears and Graham, Davison Environmental, and
Tighe & Bond) would like to thank the numerous parties that provided data, input and
comments which contributed to this environmental study,
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Chapter 3 - Existing Quarry Operations, Proposed Quarry Expansion and
Proposed Drinking Water Reservoir Creation

Task 2 from LEI's approved Scope of Services includes a discussion of curremt Quarry
operations, the proposed Quarry expansion, how a future drinking storage waler reservoir
would be created, and the anticipated permits required for the Quarry Expansion and Storage
Reservonr creation, This chapter provides a detailed discussion of these items.

A) Review ol Quarry Operations- Tilcon operates an active trap rock quarry operation on a
352 acre +/- parcel, located at 300 Woodford Avenue in Plainville, Connecticut. Current
activities at this facility consist of the production of bituminous concrete (asphalt), paving
materials, stone quarrying, aggregate processing and ready-mix concrete. The matenals
produced at the site by Tilcon (asphalt, concrete and crushed stone aggregate materials) are
sold 1o independent contractors or used by Tilcon for off-site projecis.

The City of New Britain owns an abutting 131 acre +/- wooded parcel located immediately
south of the Tilcon parcel, located at 0 Biddle Pass in Plainville, Connecticut. The majority

of this parcel is within the public water supply watershed area for New Britain's Shuttle
Meadow Reservoir.

B) Project Mapping- A basic understanding of both the Tilcon and New Britain subject
properties, as well as the surrounding properties and their environments, is crucial to
understanding both the existing conditions and potential impacts of a proposed Quarry
expansion and Storage Reservoir creation.

Figure 3-1 15 a project location map showing both Tilcon and New Britin parcels.
Although both are located in Plainville, Figure 3-1 also shows the approximate Town lines
for the adjacent towns of New Britain and Southington.

Figure 3-2 iz a USGS Area Map for an enlarged area around these parcels, and includes
State Highways and local streets, the locations of Bradley Mountain, Plainville Reservoir
{aka Crescent Lake) and Shuttle Meadow Reservoir, along with 10 foot contour intervals.

Figure 3-3 is a Property Map, showing approximate property lines for the active Tilcon
Quarry parcel, the City of New Britain parcel, and neighboring properties. In addition to
Tileon's 352 acre Quarry parcel, it also owns multiple additional parcels in the area. Note
the 30 foot wide Gas Transmission Right-of-Way owned now or formerly by the
Tennessee Gas Transmission Company crosses portions of both the Tilcon and New
Britain parcels.

Figure 34 is a Topographic Map for the 131 acre New Britain parcel. The parcel generally
slopes from west to east, with the highest elevation of 660 feet +/- along the western
border, and the lowest elevation of 430 feet +/- on the eastern property line. As noted
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above a 30 foot gas main easement cuts across the southeastern portion of the site. Two
scasonal intermittent streams are present, and flow from the center of the property
eastward. When flowing, each of these streams discharge into New Britain’s West Canal,
and eventually discharge into Shuttle Meadow Reservoir,

Figure 3-8 provides a Watershed Map and Water Company Land Classification Map for
the New Bntain parcel. As shown, a major drainage basin divide exists on this parcel,
near the western boundary. DEEP Basin 4602 exists on the eastern side of this drainage
divide, and 1s the Willow Brook Sub-Regional Basin, part of the Mattabesset Regional
Basin. DEEP Basin 5200 exists on the western side of this drainage divide, which is the
Quinnipiac River Regional Basin.

Figure 3-5 also shows the approximate limits of Class I, Il and 11 lands on New Britain's
131 acre parcel. The Connecticut Department of Public Health (DPH) regulations
characterize Water Company owned land into three general categories:

+ Class |- Class | land includes all land owned by a water company or acquired from a
water company through foreclosure or other inveluntary transfer of ownership or control
which is either: (1) Within two hundred and fifty feet of high water of a reservoir or one
hundred feet of all watercourses as defined in agency regulations adopted pursuant
to this section; (2) within the areas along watercourses which are covered by any of the
critical components of a stream belt; (3) land with slopes fifteen per cent or greater
without significant interception by wetlands, swales and natural depressions between the
slopes and the watercourses; (4) within two hundred feet of groundwater wells; (5) an
identified direct recharge area or ocutcrop of aquifer now in use or available for future
use, or [6) an area with shallow depth to bedrock, twenty inches or less, or poorly
drained or very poorly drained soils as defined by the United States Soil Conservation
Service that are contiguous to land described in subdivision (3) or (4) of this subsection
and that extend to the top of the slope above the receiving watercourse bodies,

Class |I- Class 1l land includes all land owned by a water company or acquired from a
water company through foreclosure or other involuntary transfer of ownership or
control which 15 either (1) on a public drinking supply watershed which is not
included in class 1 or (2) completely off a public danking supply watershed and which
is within one hundred and fifty feet of a distribution reservoir or a first-order stream
tributary to a distribution reservoir.

o Class [1l- Class I land includes all land owned by a water company or acquired from a
water company through foreclosure or other involuntary transfer of ownership or
control which is unimproved land off public drinking supply watersheds and
beyond one hundred and fifty feet from a distribution reservoir or first-order
stream tributary to a distribution reservoir.

e LEnard Engineering, lnc.



Class | land on the New Britain parcel includes the two intermittent streams that flow from
the center portion of the parcel eastward, including a 100 foot sethack from these streams.
Class 1 land totals approximately 13.63 acres +/-, or 104 % of the total land area,

Class 1 land is the remaining land on the parcel within the Basin 4602, Willow Brook Sub-
regional basin, part of the Mattabesset Regional basin, which flows towards the east, and
ulimately flows into New Britain's West Canal. Class 11 land totals approximately 111.88
acres +/-, or B5.2 % of the total land area,

Class II1 land is the land located to the west of the major basin drainage divide, part of
Basin 5200, the Quinnipiac River Regional Basin, and off the public drinking water supply
watershed area. Runoff on this portion of the site flows to the west, and does not enter
either the West Canal or Shuttle Meadow Reservoir. Class 111 land totals approximately
5.83 acres +/-, or 4.4 % of the total land area.
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C) Proposed Quarry Expansion- LE] worked in conjunction with North American Reserve
LLC {North American) from Laconia, New Hampshire to develop a footprint and
concept plan for the future Quarry expansion. North Amenican is Tilcon's mining and
geologic consultant, and 15 presently assisting them in Quarry related mapping and
designs. LEl and North Amencan worked closely to locate a Quarry Expansion on the
New Britain parcel to minimize impacts on neighboring properties as well as to eritical
environmental receptors, both on and off the properiy. These potential impacts will be
discussed in detail in future chapters.

Figure 3-6 shows the limits of disturbance for the proposed Quarry expansion. The
proposed expansion maintaing a minimum 300 foot sethack from the Tennessee Gas
Transmussion  main easement, and approximately 1,030 feet from the nearest
residential property on Westwood Drive in New Britain, A minimum 1000 foot
wooded buffer will be maintained between all future Quarry expansion limits and all
residential structures.

One key determination in determining how broad a Quarry expansion, and the
subsequent Storage Reservoir would be created, are the existing Quarry contours. The
current lowest top of Quarry elevation exists on the northern nm of the Quarry, which
has an approximate ¢levation of 367 feet +/-  If the existing Quarry footprint were
filled with water, it would fill 1o this elevation, and then overflow to the north and east
towards Woodford Avenue,

According to North American, the vast majority of the existing quarry equipment and
operations will not be relocated from their current locations; thus minimizing new
impacts to abutting land owners. A screening device may be relocated closer to the
working face of the expanded Quarry, but in no case would leave existing Tilcon
property.

The preliminary sequence of quarrying would proceed from west to east for work on
the New Britain parcel, to further delay and reduce impacts to residential
neighborhoods in New Britain located to the east.

Please refer to Chapter 9 — Tilecon Quarry Expansion Air Quality and Noise
Considerations, prepared by Tighe & Bond Consulting Engineers, for a detailed
discussion of potential air quality and noise impacts from the Quarry expansion.

D)y Additional Open Space Parcels - Consistent with previous presentations by Tileon, if
the proposed Quarmry expansion and Storage Reservoir is approved for construction,
Tilcon will be donating large parcels of land surrounding the existing Quarry and the
proposed Quarry expansion to the City of New Britain, and the Towns of Plainville and
Southington, to be muntmned as open space in the future, These parcels, along with
the outline of the proposed Quarry expansion, are shown in Figure 3-7.

3-9
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Tahle 3-1 below summanzes the arcas of land proposed to be donated by Tilcon for
open space, along with the portions of this acreage within the existing Shuttle Meadow
Reservoir watershed area.

E)

TABLE 3-1
PROPOSED OPEN SPACE PARCEL AREAS
TOWN TOTAL OPEN AREA OF OPEN
SPACE PARCEL SPACE PARCELS
AREAS TO BE WITHIN SHUTTLE
DONATED MEADOW RES,
WATERSHED
Plainville 171 acres 19 acres
New Britain | 41 acres 34 acres
Southingion 79 acres 79 acres
TOTALS 191 acres | 131 acres

Also shown on Figure 3-7 is the DEEP regional drainage basin divide. Tilcon
properties to the east and south of this divide are within the New Britain's Shuttle
Meadow Reservoir watershed area, and would be maintained as open space to preserve
drinking water quality in the watershed.

Not included in these calculated arcas are a) the current open space area on the Valley
Water Systems parcel (49 acres), and b) the portion of the existing Tilcon Quarry
parcel that will be converted 1o a danking water reservorr, plus at a minimum the 250
foot area upgradient of the reservoir’s high water mark that would be Class 1 water
company land.

Estimated Timeline- Because the footprint of the proposed Quarry expansion has been
reduced to minimize impacts on environmental receptors and neighboring properties,
the overall volume of rock to be removed and the associated life of the Cuarry
expansion, has also been reduced. North American now estimates the smaller footprint
Quarry expansion will be completed within 35 - 40 vears, which is reduced from 40-50
years using previous estimates. This will allow the City of New Britain to utilize a
future Quarry Reservoir much earlier, as well as limit the duration of Quarry activilics.
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F) Proposed Storage Reservoir Creation — Onee the Quarry expansion is completed, the
volume created within both the existing Quarry limits, as well as the Quamy Expansion
will available as a new water storage reservoir for the City of New Britain, As
previously discussed, the current lowest rim elevation on the northeast corner of the
existing Cuarry 15 at elevation 367 feet +/~, In order to avoid the construction of dam
structures, as well as to avoid potential reservoir overflows onto Woodford Avenue, the
proposed maximum water surface elevation for the Storage Reservoir is 360 feet,

Figure 3-8 shows the proposed limits of a full future Storage Reservoir, with a
maximum water surface elevation of 360 feet. This reservoir will have the following
characteristics:

1} It has a surface area of 109 acres +/-, with slightly more than half of the reservoir
located on the existing Tilcon property.

2} It has a maximum depth of 130 feet +/-, located on the eastemn side of the reservoir,

3) It has a total capacity of 2.31 billion gallons. Note that the current sum of the total
storage from all of New Britain's six reservoirs is approximately 2.85 billion
gallons; thus, the proposed Storage Reservoir will increase New Britain's storage
capacity by approximately 45 %.

4) A new intake structure will be constructed near the deepest portion of the reservoir,
and have intakes at multiple levels, to allow New Britain to draw water from the
depth with optimum water quality. Figure 3-9 provides a schematic of the intake
struciure.

53) The intake structure will have an overflow at elevation 360, which will allow water
dunng storm cvents to overtlow into the West Canal, and not onto Woodford
Avenue or adjacent properties. Due to the minimum natural watershed area
contributing to the Storage Reservoir, flooding event are thought to be minimal.

6) The imtake structure will house multiple pumps, with @ combined maximum
withdrawal capacity of 20 million gallons per day (mgd), which will allow New
Britain to utilize anywhere between 0 1o 20 mgd 1o discharge w0 either the West
Canal, or directly to the Shuttle Meadow Water Filtration plant.

7) The areas of the Quarry between the shelved ledges and elevation 360 fieet will be

re-vegetated, to provide a forested ground cover to help by improving water quality
through natural soil absorption.
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8) As discussed in detail in Chapter 4- Potential Safe Yield Increases, through a
combination of providing 2.31 billion gallons of usable storage, and flood
skimming utilizing New Britain's existing White Bridge Surface Water Pumping
Station located on Coppermine Brook in Bristol, New Britain will increase its
overall system safe yield by approximately 2 MGD.

Gy Additional Infrastructure Improvements - In addition to construction of an intake
structure, the following improvements will be required for this project:

1) Inspect and Upgrade Raw Water Transmission Mains (as required) Between White
Bridge Pumping Station, West Canal and Proposed Storage Reservoir — Water from
the White Bridge Surface and Groundwater Pumping Stations flow through
approximately 35,000 linear feet of transmission main to the current discharge
location on the West Canal, This transmission main is reported to be constructed on
or around 1910, and is over 100 years old, but still functions well to meet current
New Britain water needs.

While the estimated 35 - 40 years of quarrying activities are taking place, and prior
o Storage Reservoir creation, this pipeline should be inspected, to determine if
repairs or replacement in sections or in its entirety will be required. Improvements
could consist of cleaning and cement lining, pipe-bursting and in-place
replacement, or new pipe installation adjacent to the existing transmission mains.

2) : West Canal (as required) to Handle Additional Discharge
Rates- The existing West Canal receives discharges from the Whites Brdge
Surface and Groundwater Pumping Stations, up to an estimated maximum rate of
16 mgd, as well as runoff from its own watershed area. With the proposed Storage
Reservoir in place, the Intake Structure Pumping Station will have a maximum
pumping capacity of 20 MGD.

While the estimated quarrying activities are taking place, and assessment of
channel condition and capacity should be conducted, and any necessary upgrades
provided to accommodate future increases in flows.

H) Anticipated Permitting Requirements — A detail discussion and list of anticipated
permitting requirements, both for the proposed Quarry expansion as well as for the
future Drinking Water Supply Reservoir, is provided in Chapter 11.
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Chapter 4 - Updated System Safe Yield Study with New Storage Reservoir

Al

B)
1}

INTRODUCTION

Public Act (PA) 16-61 (see Chapter |) mandates the requirements for this study, which
includes Item 3: “(the) likely safe yield increase to the City of New Britain's water reservoir
system.”

This chapter addresses this item of PA 16-61, as well as provides a summary of past
estimates of System Safe Yield Studies, and discusses the feasibility of flood skimming on
Coppermine Brook as a source of supply to fill the proposed 2.31 billion gallon Storage
Reservoir.

REVIEW OF PAST SAFE YIELD STUDIES

2002 Safe Yield Study (LEI) - As pan of the approved 2002 State of Connecticut
Department of Public Health (DPH) Water Supply Plan, LEI conducted a Safe Yield Study
for the City of New Britain, in accordance with DPH Water Supply Planning regulation 25-
32d. A copy of the Executive Summary from that report is provided below in italics.

LEXECUTIVE SUMMARY

The City of New Britain Water Department (NBWIDY retained Lenard Enginecring, Inc,
(LEL) to conduct a safe yleld evaluation for its surface and ground water svstems. The water
supply system consisis of six reservoirs (Shuttle Meadow, Wasel, Whigville, Wolcort, Novth
Hart and Sowth Hart) and ithree pumped souwrces (White Bridge Wells, White Bridge Surface
Water Pond, and Nepaug).

The Safe Yield Amalysis was conducted in accordance with the document * Reservoir Yield
Analysis — Mass Balance Methadology for Surface Water Supplies, Connecticut Department
of Public Health (formerly Department of Health Services) Water Supplies Section, January
19R9”

The characteristics and interconnections of these sources are described in the 2002 Warer
Supply Plan, The safe yield is calcwlated wusing an analytical model to obtain a water mass
balance for cach individual reservoir and for the total system. The svstem was analvzed for
the five vear drought period from January 1964 1o December 1968, The analysis began
with all the reservoirs full on January 1964, Svstem demand was then gradually increased
wintil all the reservairs run nearly dry only once during the five vear period. This demand is
the model or system safe yield, The model safe vield was then compared 1o the 1:100
drought recurrence imterval to determine whether stream flow inputs during that critical

drought period were
4-1
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fess than or equal to a calewlated 1:100 year drought, Recause stream flow inputs utilized
in the model were less than those for a calewlated 1: 100 year drought, the model safe vield
in this case is also sevves as the 12100 yvear drought safe vield.

Using all the curvently connected water sources, the results of the analysis indicate a system
safe vield of I7.64 MGD,

It should be noted that this system safe vield was calculated using regulations and
methodologies in place as of October 2002, Any changes ta water supply or waier resouwree
related regulations presently being discussed by the State Warer Planning Council, may
intpuict the system safe vield calcwlation.

Figure 4 = 1 = Overall Plan of Sources, New Britain Water Department shows the
location of New Britain's Sources of Supply, including the propesed Storage Reservoir.

It should be noted that the following assumptions were made in the 2002 report:

1) The Patton Brook well was not included as part of the evaluation, as at the time is was
being leased to the Town of Southington,

2) The model operating rules were set up o maximize the amount of water taken from
gravity sources (Shuttle Meadow, Wasel, Whigville and Wolcott), and once these
sources were reduced to only then take water from pumped sources (Nerth and South
Harts Ponds, Whites Bridge Wells, Whites Bndge Pond Station and Nepaug (MDC)).
These rules were created not necessanly to maximize safe vield but to also minimize
system pumping costs,

m Lenard Engineering, Ine,



L 4T il 50 SrD a
R aaaaa— e === ]

HL0Z ‘B Amnugad =Rl

juaweda J9)ep UlB)lIg MBN
$921N0S JO uejd ||eianQ O
L-¥ @anbi o H

h_ b _ __ = \ ) 8 )
. r / - J J -J.\. T £

1
: I ! ,
b ... ’ —_...-...1 : o |_... X
| | E__!ﬁ Buidwing o H 5 = | pame ey T _

! " spuodien o || 4 \ B e 2 30

APy \ ¢ " o d \ . hoojom | BOoIOM |

e ol I - \ ¥ I __I.

4 J - 4 T o | iy
q... / P . . i _ - k \ R -
2 Sy 2Ty LYy -
Pt iy o

¥ = - LEE _ 0t Kews” W - P8R VSKG A A

A7
_ L - | P o=
i ‘jooug usned | - & 11 7 ) St A
c ﬁ | .____. - ..1.. L + ._. I .j_l...._...__.fh|1l_.__... by
) .r|hﬂ _ __\._ .-J - 1 o1 i ;”J__I |_| \Iwﬁulll _. T | o
- Y i i ¥ _. i = e - 1 \
= Y - g meprewopinyg o/ S __._ lu,._”._l ¢ for | . Y 5
P s ,m@mm ﬁ |ﬁ|-||_,..._ﬂ||- e Fww_ uy — | g P _ ___,,: [
£y J— i | - _ 1 i ! _ _ A__
__ . e — .1.__ q ___ " _. | __
vl : _.||1 . ___. ] N - . -r.._ | ||_|_r. e
JIOALS DY : 3 s P . [ 1
1 fﬁ %,
/ _.r . ﬂﬂ % — i/ e ___ {
..“ __ p— .m#” ..r,. | g IrrJI.r.rI o =Y | ._ 3
4 \ m___E_m_aw T P = ol Jeagl )
| ~ HIZIhE MAN L/ - i xw,vx g | ._..M&_E._E..____ oapg _ JOHEY, R
.Fq._.. / . i , B a .nx , y ' ...r A .“_ |._ {-.“,.q R o d_.__ I
...-..n.._ i -~ ’ .__. ’ = J _“ m. _.,.. | . ... d
\ ._|_.| - ) ...." . |u__ﬁ.J|I| ....q.1 ¥ & ”_ | ___ g{je _—.u.i._.ﬂﬂ X [oasug q____v_a... = ___.f i
r & nﬂl LY ._. .|r.u F oy " 1 __ = i e

L

. dﬂ\.xn.. silom 9BpLE #E___,.i__.%_,




2) 2007 Updated Safe Yield Study- including Proposed Tilcon Quarry Reservoir (LEI)

As part of the 2007 Update to New Britain's Water Supply Plan, LEIl evaluated the potential
of adding a future “Quarry Reservoir” within its Shuttle Meadow Reservoir watershed. The
proposal at the time was 1o allow the neighbonng property owner, Tilcon, to conduct
quarrying activities on a 131 acre New Britain parcel over an estimated 40 to 50 year
duration, after which a drinking water reservoir would be created in the excavation lefl by
the quarry. Below is the summary and conclusions from that 2007 report, in italics:

LET was retained by the City of New Britain Water Department (NBWD) 1o update the
system safe vield model, to determine the impact on safe vield for a proposed future
reservair ai the Tilcon quarry site.

LEI obtained significant data for model input from Tilcon's engineering comsultant,
Lowreiro Engineering Associates (Loureire) of Plainville, CT. Loureiro provided LEI with
copies of watershed area maps, stage vs. storage, and stage vs. area calculations for the
VAronus guarry reservoir configurations.

LE! cveated a wew quarry reservoir with these characteristics, and inpul this new reservoir
inte our existing NBWD safe yield model, LEI conducied ten additional safe vield model
runs, the results of which are described below.

SUMMARY AND CONCLUSIONS

These additional model runs estimate the creation of a new reservair at the Tilcon guarry
site would increase system safe vield, from 17.64 MGD presently to at least 17.80 MGD.
The benefit of storage volumes greater than 100 MG is marginal, as the small watershed
arcas available 1o refill the reservoirs are the limiting factor, and the Quarry reservoir
wanld not be able o refill back 1o full pond conditions within a reasonable period of time.
As shown in Run # 7, if we allow a 398 MG reservoir to refill back to only 50 %, then the
safe yvield would increase significantly, up 1o 18.30 MGD.

The ather impact of incorparating this proposed Quarry Reservoir into the NBWD system is
to avoid the potential loss of watershed area, to Shuttle Meadow reservoir, and safe vield,
This maximum potential loss in system safe yield would be from 17.64 MGD 1o I7.48 MGD,
ar .16 MGD, assuming the 4768 MG 50 year) Quarry excavation is completed, withour
pumping back inte Shuttle Meadow Reservoir.

The slight increase in system safe vield, combined with efiminating the slight reduction in
safe vield that a do nothing appreach woeuld creaie, makes the creation of a future Quarry
reservoir beneficial on a source of supply basis. In addition, since this reservair would be
constructed without any significant direct cost to the City of New Britain, this projeci is
desirable.

4-1
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Additional studies to determine the other impacts of a Quarry Reservoir, including waier
quality and environmental effects would still need 1o be conducted, to verify the benefis of
this increase in yield do not ourweigh the negatives.

It must be emphasized that whereas the 2007 analysis considers increases in safe vield only
from the limited natural drainage areas for the proposed Quarry at that time. This
2018 Environmental Study analysis utilizes both the natural drainage areas for the new
Cuarry limits, combined with flood skimming from Coppermine Brook pumped into this
new reservoir. The proposed flood skimming provides the overwhelming percentage of
water that will supply the new Storage Reservoir,

C) POTENTIAL FOR FLOOD SKIMMING ON COPPERMINE BROOK

1) Definition - “Flood skimming™ can be described as utilizing surplus streamflow during
periods of high streamflow for other beneficial uses. In addition to reducing the negative
impacts of downstream flooding, water withdrawn during flood skimming can be utilized for
beneficial uses, such as irrigation, enhancing public water supplies, ete. Scction C describes
existing water uses within the Coppermine Brook watershed, the history of past flood and
drought flows, and the feasibility of "flood skimming™ as a means to help fill the propoesed
2. 31 billion gallon Storage Reservoir,

2) Existing New Britain Withdrawals from Coppermine Brook Watershed — New Britain
presently has three registered diversions within the Coppermine Brook watershed, two
groundwater diversions and one surface water diversion. These diversions, as well as the
| 5.6 square mile watershed area limits for Coppermine Brook, measured at the confluence
of Polkwville Brook, are shown on Figare 4 - 2.

a) Lower White Bndge Wells

The Lower White Bridge Well Field consists of a well point system installed along the canal
between Polkville and Copper Mine Brooks. There are 18 shallow (20 to 32-foot deep)
wells and & 50- foot diameter caisson which are connected by a 16-inch suction header. The
pump station was modified in 1987, including replacement of the pumps.

The combined capacity of the three Lower White Bridge Wellfield pumps is 2,460 gpm or
3.5 MGD. New Britain has a DEEP registered diversion of 6.62 MGD (4,600 gpm) for the
Lower White Bridge wellfield.

b} Upper White Bndege Wells

The Upper White Bridge Well Field and Pump House is located about 4,000 feet to the north
of the Lower White Brnidge Wells and Treatment Facility. There are a total of 6 shallow
wells connected by two suction headers with 3 wells on each header. This facility was also
rebuilt in 1987, New pumps and a vacuum priming system were installed at that ime, The

two pumps have a capacity of 650 gpm each.
4-5
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The combined capacity of the Lower and Upper White Bridge Well Field pump stations was
designed to be 3,790 gpm or about 5.4 MGD. Previous estimates of combined safe vield for
the Lower and Upper White Bridge well ficlds were between 4-5 MGD, probably closer to 4
MGD (C.E. Maguire, 1987). New Britain has a DEEP registered diversion of 2.16 MGD
(1,500 gpm) for the Upper White Bridge wellfield.

c) Level A Aquifer Mapping

DEEP Level “A"™ Aguifer Mapping was completed for both the Lower and Upper Whites
Bridge wellfields in 2006 by Lenard Engineering, Inc. (LEI). This work included pump
testing, as well as three dimensional numerical groundwater modeling, in accordance with
DEEP Level “A" Aguifer Mapping regulations. It included a 72 hour duration concurrent
pumping test for both the Lower and Upper Whites Bridge wellfields, as well as projected
safe yields utilizing the calibrated and approved groundwater model. Simultaneous pumping
umpacts from the City of Bristol's Mix Street wellfield (Wells 3, 4 and 5) were included in
the groundwater modeling prediction of safe yields.

Table 4 - 1 summarizes the results of both the pump testing, as well as the numerical
modeling.

Table 4 - 1: White Bridge Well Field Safe Yield
Upper White Bridge Lower White Bndge

Condition GPM MGD GPM MGD
T2-Hour Pump Test (June 2002) 4010 {56 &00 .86
Groundwater Modeling:

Average Recharge Condition 753 .08 1.960 7RI
Drought Recharge Condition 600 (.86 610 088
4-6
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3)

d) White Bridge Surface Supply

The White Bridge Surface Supply is located in Bristol, just upstream of the confluence of
Polkville and Coppermine Brooks. Intakes in both brooks divert water to a small pond of
2.5 MG capacity from which a pump station draws suction. This facility can be operated in
conjunction with the Lower and Upper White Bridge Well Stations, although the White
Bridge Wells are adjacent to the pond and share the same watershed. The watershed
tributary to the intakes is 15.6 square miles,

Water from the station flows through approximately 30,000 feet of 36-inch and then 5,000
feet of 30-inch transmission main, where it discharges to the West Canal. The West Canal
then flows by gravity into Shuttle Meadow Reservoir.  The station can deliver
approximately 14 - 15 MGD to Shutle Meadow Reservoir with all pumps running.  The
station has a DEEP Registered Diversion of 15,0 MGD (10,400 gpm). The 36-inch and 30-
inch pipehine has a capacity of 16 MGD, which can carry flows from the following sources
of supply: Nepaug, Whigville, Lower Whites Bridge Wellfield, Upper White Bridge
Wellfield, and the White Bridge Surface Supply.

For this project, flood skimming would consist of utilizing New Britain’s existing White
Bridge Surface Supply pumping station, which draws from a man-made pond hydraulically
connected to Coppermine Brook and Polkville Brooks, to pump during excessive-flow
periods, 1o help fill the proposed Storage Reservoir.

Care would be taken not to over-withdraw water during periods of low flow on Coppermine
Brook. This operation is discussed in detail later in this chapter,

Other Major Withdrawals within Coppermine Brook Watershed-

The City of Bristol Water Department has four registered diversions within the Coppermine
Brook watershed. It maintains three active wells located off of Mix Street in Bristol, Wells
3, 4 and 3. They are located adjacent to Polkville Brook, a tnibutary to Coppermine Brook.
These wells are located approximately 2000 - 2500 feet west of New Britain’s Lower White
Bridge Wellfield and the White Bridge Surface Supply Pumping Station.

The Bristol Water Department also utilizes Mechanic Street Well 2A as a source of supply.
It 15 located adjacent to Coppermine Brook, over one mile downstream of New Britain's
Lower Whites Bridge Wellfield and Surface Water Pumping Station.

Bristol Wells 2A, 3, 4 and 5 are also shown on Figure 4 - 2. Table 4 - 2 below provides a
listing of Bristol's registered groundwater diversions in the Coppermine Brook watershed.
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TABLE 4 - 2- BRISTOL WATER DEPARTMENT DIVERSIONS
COPPERMINE BROOK WATERSHED

Source Registered Diversion (mgd) | Registered Diversion
— {zpm )
| Mix Street Well # 3 0.72 500
Mix Strect Well #4 (L86 GO0
Mix Street Well # 5 0,72 500
Mechanic Street 1.560 1,082
Well # 2A

4) Historic Flooding and Potential Flood Mitigation Solutions on Coppermine Brook- The City
of Bristol has experienced historic flooding, sometimes significant, along Coppermine
Brook. In 2008, Bristol hired Milone and MacBroom (M&M) of Cheshire, CT who
conducted a study entitled “Coppermine Brook Drainage Evaluation”, which was completed
in August 2008. A copy of the Executive Summary from this report is provided in
Appendix 4-1.

As noted in the study, the purpose was to:

a) Evaluated current conditions within the watershed and along the stream cormnidor,
and

b) Identify potential strategies to alleviate potential flooding problems.

The report discussed three specific problem arcas on Coppermine Brook for flooding,
including Richards Court/ Stevens Street, Farmington Avenue, and Frederick Street. The
Farmington Avenue and Frederick Street stream crossings are located downstream of New
Britain's White Bridge Upper and Lower wellfields, as well as the White Bridge Surface
Supply pumping station.

Key conclusions from the 2008 M&M report included:

I} Rainfall pattems in the northeast US are changing, resulting in increasing
streamflows,

2) Future land use build-out {within the watershed) could increase peak flows by 10 fo
20 percent, if unmitigated,

3) Central Connecticut has suffered from an unusual series of flood events in recent

years, and these have impacted the Bristol arcas, Residents have referred to severe
flooding in 1999, 2005, and 2006,
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3)

4y M&M utilized the USGS stream flow gauge on Bunnel (Burlington) Brook in
Burlington as the necarest continuous recording point to Coppermine Brook's
headwaters, to provide analogous flow estimates for Coppermine Brook during their
study.

5) M&M recommended construction of watershed storage areas as one means of
reducing downstream flow rates. They recommended an area between Maltby and
Stevens Streets to be pursued first, which is upstream of both New Britain wellfields,

This report confirmed the oceurrence of periodic flooding on Coppermine Brook in Bristol,
and identified the need 1w develop innovative flood control methodologies to help minimize
the impacts.

Flood skimming is another technique that can be utilized to also contribute (o minimizing
flooding impacts downstream of New Britain's White Bridge Surface Pumping Station. 1f
the City of Bristol decides to proceed with design and permitting of flood storage structures
within the Coppermine Brook watershed, New Britain should work cooperatively with
Bristol to see how flood storage could enhance flood skimming operation at their station.

L w Estimat 1y i 0

There are no known stream gauges or records of streamflow on Coppermine Brook. Similar
to the DPH Methodology for Safe Yield Analyses on un-gaged streams, LEI reviewed area

stream gauging stations with long periods of records that were analogous o Coppermine
Brook.

Consistent with the Safe Yield Analysis, LEI chose to use the Bunnell Brook USGS stream
gauge, located in Burlington, CT. (Prior to 1995, this gauge was identified as Burlington
Brook). This gauge 15 located in close proximity to the project site (approximately 6.6 miles
northwest), and has continuous flow records from 1931 1o the present. As noted in Section 4

above, M & M also utilized this gauge to predict streamflows in Coppermine Brook during
their 2008 study.

Data from the Bunnell Brook stream gauge was converted into a flow per square mile basis
(cfs'square mile), multiplied by the 156 square mile Coppermine Brook watershed
calculated at its confluence with Polkville Brook, and utilized for this analysis.

LEI utilized monthly average of streamflow from this gauging station, which provided very
good summaries of historic flows, for evaluating the potential for additional withdrawals
during both drought and flooding periods.

Table 4 - 3 provides a summary of historic flows from the Bunnell Brook stream flow
gauge, between 1932 and 2016. LEI sorted these flows from high to low, to determine which

years were the dnest, wettest, and median flows.
4-10
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These results show that 1965 was the driest vear on record, and review of New Britain rain
gauge data at Shuttle Meadow Reservoir confirmed an annual rainfall of 33.18 inches. LEI
also utilized the median year of record, 1968, which had a rainfall of 46.5 inches.
Streamflow records from these years were used to determine the feasibility of flood
skimming to fill a future Storage Reservoir, taking into account the upcoming DEEP
minimum streamflow regulations.
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TABLE 4-3

Ranking of Bunnell Brook Annual Streamflows from Higest to Lowest
1932-2016
Burlington, CT

Monthly mean streamflow

Year cfs ¥ear cfs
1565 148 Derist yr 2013 815
2016 4.07 a9y 320
1541 4.49 19559 821
15957 459 1993 B3
1365 4.70 2000 A2.30
2015 517 2004 857 Ayersge yr
1564 5.20 1974 B4
2012 5.30 1987 875
2002 537 1959 277
1935 574 196% BT
1563 5481 1948 B.az
1985 593 1982 8495
1944 5.97 1471 903
1981 6.00 1958 .10
1542 647 1960 929
1962 6.6 1934 Q57
1533 683 1951 971
1932 6.87 2010 A998
15949 6.96 1958 9.87
1580 7.04 204063 988
1570 7.08 1950 995
2001 o 1977 1004
1995 T.21 1953 110,13
1939 7.24 1979 10.26
1047 7.25 1984 10,32
1061 T.27 1954 10.55
2014 T.2E 1952 10,58
2007 133 19689 10.66
1546 733 1938 10,69
1950 7.34 1945 10,91
1942 7.39 2006 11.24
1943 747 2005 11.62
1956 T.66 1975 11.71
1954 T.71 1937 11.55
1978 .78 2008 12.02
1576 .84 2003 17,45
1991 7.88 1972 12,712
1936 7.B8 1973 13.0%9
1967 7.85 1933 13.24
1586 7.890 1996 11,73
1540 B.05 1955 14.34
15993 5.08 2011 16.E6 Wettest yr
1968 812 Median yr

Sew Figures 4-4 & 4.5 for plots of 1965 and 1968 streamiflows ve. DEEP Minimum Aegquirements



6) DEEP Minimum Streamflow Release Reguirements on Coppermine Brook- The DEEP
released their “Streamflow Standards and Regulations™ in December 201 1. These standards
aim to balance nver and stream ecology, wildlife and recreation while providing for public
health, flood control, industry, public utilities water supply, agriculture, and other lawful
uses of water,

DEEP then began the process of classifying each of the state’s estimated 36,000 stream
segments as one of four designated streamflow classes:

Class 1 - Free flowing, priority given to protecting ecological health,
Class 2 - Minimally altered, free-flowing stream systems,
Class 3 - Moderately altered, intermediate balance points between ecological and
human uses, and

e (Class 4 - Substantially altered. priority given to human uses requires approved, site-
specific releases.

Final streamflow classifications for the Connecticut River watershed, in which Coppermine
Brook and the White Bridge Surface Supply pumping station are located, were adopted in
2017. Figure 4 - 3 is a map of the approved final streamflow classifications, in the vicinity
of Coppermine Brook. Coppermine Brook, especially in the vicinity of New Britain's wells
and surface water pumping station, received a Class 3 classification.

DEEP minimum streamflow requirements were primarily directed to dam owners or
operators, which is not directly applicable to New Britain’s current groundwater or surface
water registered diversions within the Coppermine Brook watershed. In discussions with
DEEP officials, they suggested any future modifications to New Britain's diversions take
into account meeting these minimum streamflow requirements.

Table 4 - 4 which follows reproduces the DEEP Minimum Streamflow Release
Requirements for Class 3 streams, as published in R.C.S.A. Sec. 26-1416-6, revised March
6, 2015,

LEl utilized the USGS Streamstats website (version 3.0), which publishes the minimum
flows for each of these biopeniods, calculated at the confluence of Coppermine and Polkville
Brooks, are provided in Table 4 - 5§ which follows. A copy of the Streamstats printouts
which calculates these minimum flows is provided in Appendix 4 - 2.

4-13
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FIGURE 4-3
DEEP STREAMFLOW CLASSIFICATION MAP, CONNECTICUT RIVER BASIN
VICINITY OF WHITE BRIDGE WELLS AND 5URFACE WATER PUMPING STATION BRISTOL, CT
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Table 4 - 4

DEEP Minimum Streamflow Requirements for Class 3 Streams

Bioperiod | Effective Dates Minimum Required Release
Antecedent Period | Antecedent Period
Dry Wet
| Overwinter Dec | — Feb 28/20 Bioperiod Q99 Bioperiod Q99
Habitat Forming Mar | - Apr 30 Bioperiod () 99 Bioperiod (99
Clupeid Spawning May | — May 31 Bioperiod () 95 Biopenod QU5
Resident Spawning June 1 - June 30 Bioperiod ) 90 Bioperiod Q90
Rearing and Growth | July 1- Oct 31 Bioperiod Q80 Bioperiod Q50
Salmonid Spawning Nov 1- Nov 30 Bioperiod Q90 Bioperiod Q 90
Table 4 -5

DEEP Minimum Streamflow Requiremenis as Applied 1o the Coppermine Brook
watershed, measured at the confluence with Polkville Brook (Watershed area = 15.6 square miles)

Bioperiod Effective Dates Minimum Required Release (cfs)
Antecedent Period | Antecedent Period
Dry Wet
Orverwinter Dec 1 - Feb 28/29 3.68 3.68
_Habitat Forming Mar | — Apr 30 14.1 14.1
Clupeid Spawning May 1 — May 31 13.8 13.8
Resident Spawning June | = June 30 6,96 6.96
' Rearing and Growth July 1- Oct 31 I H b 6.33
Salmonid Spawning Nov 1- Nov 30 5.1 5.11
4-15
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Even though the DEEP regulations go onto allow for reductions in minimum releases, if the
dam owner or operator was a public water supply during various stages of their drought
contingency plan. LEI did not take into account any of these reductions in our analysis,

Figure 4 - 4 supenimposes the historic streamflow predictions for Coppermine Brook for the
historic dry year of record 1965 in blue, along with the current DEEP Minimum Streamflow
releases, on  a monthly basis. As shown, even during this historic dry vear, between the
months of January and April, and once again during December, surplus streamflows over the
DEEP minimum requirements were present.

Dunng these five months, in theory if New Brtain were to withdraw at their maximum
registered diversion rate of up to 15 MGD, and only during the months when surplus flow was
available, they could capture approximately 991 million gallons of water. Compared to the
approximate 2.31 billion gallons usable storage in the proposed Storage Reservoir, it would
take 2.3 years, or 28 months to completely fill the Storage Reservoir from flood skimming
during this dry period.

Figure 4 - 5§ utilizes historic streamflow data from 1968, the median vear of record for the
Bunnell Brook streamflow gauge., As shown, surplus streamflows over the DEEP minimum
requirements were present during nine of the twelve months of the year in 1968, In theory, if
New Britain were to withdraw at their maximum registered diversion rate of 15 MGD, they
could capture over 3.5 billion gallons of water, while at the same time complying with
DEEP's Minimum Streamflow Requirements. Compared to the approximate 2.31 hillion
gallons usable storage in the proposed Storage Reservoir, it would take approximately 0.5
years, or 6 months to fill the Storage Reservoir from flood skimming.

7) Conclusions - These calculations using both historic dry as well as average rainfall vears
show that filling a very large 2.31 billion gallon proposed Storage Reservoir is feasible, even
while maintaining DEEF Minimum Streamflow releases downstream of the White Bridge
Surface Supply.
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D.  PROPOSED STORAGE RESERVOIR CHARACTERISTICS

Figure 4 - 6 shows the proposed plan for the proposed Storage Reservoir. As discussed
previously in Chapter 3, the proposed reservoir was located on the eastern portions of both
the existing Tilcon and New Britain parcels, which significantly reduces impacts to eritical
landforms and natural resources on the across the western and southwestern  portions of the
site, including Bradley Mountain and the sites largest vernal pool complexes.

Figure 4 — & also shows the location of a Storage Reservoir intake structure and pumping
station. The intake structure would have a minimum floor elevation of 370 feet +/- and
extend to the bottom of the reservoir at elevation 222 feet +/-. Multiple intakes would be
present, to allow New Britwin to utilize the entire volume of the reservoir, as well as draw
water from depths where water quality is optimal. Four — 5 MGD pumps are shown, which
will allow New Britain to withdraw anywhere from 0 to 20 MGD from the Quarry
Reservoir, and discharge either a) into the West Canal, or b) directly into the Shuttle
Meadow treatment plant.

L
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E. UPDATED SAFE YIELD ESTIMATE

General- LEl updated our previously approved safe yield model for New Britain, which
continues to wtilize the current DPH approved methodology specified in the DPH  Water
Supply Plan regulation Section 25-32d-4, entitlad “Calculation of Safe Yield”, which is
footnoted “Adopted Effective August 10, 20007,

. Mapping - Figure 4 — 1 previously showed New Britain's Overall Plan of Water Sources,

including the 2.3 Billion Gallon Proposed Storage Reservoir location. This reservoir is
located approximately 1000 feet west of New Britain’s West Canal, which flows by gravity
to Shuttle Meadow Reservoir.

. Operating Rules — LEl modified the operating rules from our two previous Safe Yield

Models for New Brtain, to optimize Safe Yield from this new Storage Reservoir, The basic
operating rules are summanzed below:

a) As noted previously in this chapter, with the Storage Reservoir in place, New Britain can
modify the operation of the White Bridge Surface Pump Station, and only pump when
DEEP minimum streamflows exist downstream of the pump station at all times. [f
streamflows are below these values, then the station would not pump. This by itself
would provide significantly increased streamflows in Coppermine Brook over and
above current regulatory conditions, especially during critical dry periods.

b} As also noted, the 15.6 square mile Coppermine Brook watershed routinely produces
surplus streamflows, over and above the DEEP minimum streamflow values, especially
during average or above-average rainfall years.

¢} Duning times when total storage in all New Britain reservoirs is less than 90% of full,
and when streamflows are adequate to meet DEEP standards, the White Bridge Surface
Supply Pump Station would operate, and pump water into the West Canal to help fill
Shuttle Meadow Reservoir, just as it has for decades.

d} During imes when total storage in all New Britain reservoirs is greater than or equal to
0% of full, and when streamflows are adequate to meet minimum DEEP standards, the
Surface Water Supply Pump Station would operate, and pump water into the proposed
storage Reservoir. As noted in Chapter 3, the time to fill the 2.31 billion gallon Storage

Reservoir would range from 6 to 28 months, depending upon if it were an average year
or drought year.

¢} Owur safe vield analysis conservatively assumes that the Quarry Reservoir is maintained
at B0% capacity, which reserves volume for potential flood flow storage. The Storage
Reservoir would be maintained at this volume, which provides approximately 1.85
billion gallons of storage in anticipated of a drought.

LIE
Lenard Engineering, Inc.
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)

i)

)

k)

When a drought hits, New Britain would operate as present, and utilize existing gravity
and pumped sources to help keep Shuttle Meadow and the other surface water reservoirs
as full as possible.

Only when storage dropped to 30% of full for all the New Britain reservoirs combined,
then the 1.85 billion gallons of stored water in the Proposed Storage Reservoir would be
utilized 1o help refill Shuttle Meadow Reservoir and supply New Britain. The proposed
Storage Reservoir Intake Pumping Station would operate at rates between 0 and 20
million gallons per day, and discharge to either the West Canal or directly to the Shuttle

Meadow Treatment Plant to help meet system demands as well as refill Shuttle Meadow
Reservoir.

While the proposed Storage Reservoir Intake Pumping Station is pumping, all of New
Britain's remaining sources of supply would also be operational, and helping to refill
Shuttle Meadow and the other existing Reservoirs, while the Proposed Storage Reservoir
was meeting system demands,

Assuming no input from any other New Britain source, the 1.85 billion gallons of
storage (B0 % of the total) could meet the anticipated 2060 potential 10,7 mgd combined
system water demand for 172 days, or approximately 5.7 months, by itself.

This operating assumption is extremely conservative and very unlikely to occur, as even
without New Britain's own sources, New Britain's agreement with MDC which allows
up to 10 MGD of purchased water over a six month period, or an average of 5 MGD of
purchased water over an entire calendar year, would be utilized to help meet demands
and refill Shuttle Meadow Reservoir,

Once the drought subsided, New Britain’s gravity and pumped sources of supply would
be utilized to refill Shuttle Meadow Reservoir. When Shuttle Meadow was comfortably
full, the Proposed Storage Reservoir Intake Pump Station would be inactivated, and only
when a) Shuttle Meadow was full and b) DEEP minimum streamflows existed at the
Surface Water Supply Pump Station on Coppermine Brook, only then would the Surface
Water Supply Pump Station be used to stant refilling the Quarry Reservoir, in
anticipation of the next drought event.
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4) Model Runs- LEI created a series of model runs to evaluate the impact of various conditions
on overall system safe yield, as described below:

a)

b)

Model Run |- Base Case, Existing Conditions- Run 1 calculates system safe yield
utilizing existing sources of supply only. Minor adjustments to the operating rules were
made since the onginal 2002 and 2007 models, to allow for quicker use of pumped
sources- White Bridge Upper and Lower Wellfields, White Bridge Surface Water Pump
Station, and Nepaug, which positively increased system safe wield from previous
estimates of 17.64 MGD to 18.23 MGD. The detailed results of this model run are
provided in Appendix 4 - 3.1.

Model Run 3- Subtracting out 103 acres of temporarily lost watershed area dunng

Quarry construction — Shuttle Meadow Reservoir has a present watershed area of 2,79
square miles, which includes contribution from both its natural watershed, as well as
added watershed area from both the West and East Canals. Assuming a worst case
condition that during Quarry construction no water falling in the Quarry expansion will
be re-pumped for use to the West Canal, then approximately 108 acres of watershed will
be “temporarily”™ lost,

Run 2 reduces the watershed area for Shuttle Meadow Reservoir from 2.79 square miles
by 108 acres (0.17 square miles), to 2.62 square miles. The effect is reducing overall
system safe vield by 0.07 MGD, from 18.23 MGD to 18.16 MGD. The detailed results
of this model run are provided in Appendix 4 -3.2.

Model Run 3- Add 2.31 billion gallon Storage Reservoir, and 20 MGD Pump to
Discharge to West Canal- Run 3 assumes the Storage Reservoir is completed, and at
approximately 80 % of full capacity, which envisions leaving room to store a potential
flood event on Coppermine Brook. As noted previously, this reservoir can be completely
filled by flood skimming operations on Coppermine Brook within approximately 6
maonths during average rainfall years, and 28 months during periods of extremely low
rainfall years.

The Storage Reservoir Intake Pump Station will begin pumping stored water to the West
Canal when storage in the combined New Britain reservoirs approaches 30 % of
capacity, indicating a drought is in progress.

Run 3 predicts an increase in safe yvield from 18.16 MGD 10 19.68 MGD, or 1.52 MGD
net inerease. Through trial and error, additional increases in safe yield are possible, but
are restricted by the current 22 MGD pumping capacity between Shuttle Meadow
Reservoir and the Treatment Plant. The detailed results of this model run are provided in
Appendix 4 -3.3.
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d) Model Run 4- Add 2.31 billipn gallon Quarry Reservoir, and 20 MGD Pump to

)

Discharge to West Canal, Increase Shuttle Meadow Intake Pump Capacity to 26 MGD -
Run 4 expands upon Run 3, by more cfficiently utilizing water from White Bridge
Surface Supply, the Nepaug interconnection, and increasing the Shuttle Meadow
Reservoir intake pump station from 22 w 26 MGD, which is also the peak flow
treatment capacity of the Shuttle Meadow Plant. Increased ponding of water at White
Bridge Surface Supply increases Safe Yield to 23.16 MGD. Note no DEEP minimum
streamflows are provided in Run 4. The detailed results of this model run are provided
in Appendix 4 -3.4.

Model Run 5- Applies DEEP Minimum_Streamflow Requirement to White Bridge
Surface Supply - Run 5 applies the DEEP Minimum Streamflow Requirements at the
White Bridge Surface Supply. The results of this model run are provided in Appendix
4.3.5. Applying DEEP Minimum Streamflow Release Requirements, the system safe
yield is reduced from 23.16 MGD to 20.20 MGD. Note this value increases safe vield
over baseline conditions from 18.23 MGD to 20.20 MGD, or approximately 1.97 MGD.

5) Conclusions- Through the addition of a 2.31 billion gallon Storage Reservoir, New  Britain
can increase system safe yield by approximately 2 MGD over current estimates, up to
approximately 20.20 MGD,

Table 4 - 6 below summarizes the five model runs conducted for this study.
TABLE 4-6
SAFE YIELD MODELING RUN SUMMARY
| Model Run # Assumptions Results (mgd) IEET'.".!EEF"S
1 Existing Conditions 18.23 Utilizes pumped sources earlier
than past models.
2 Temporary Safe | 18.16 Assumes no water is re-pumped
Yield during Quarry to West Canal during Quarry
Construction construction,
3 Add 231 billion | 19.68 Safe yield limited by existing
gallon Quarry Res. treatment plant intake capacity.
4 Maximize Water | 23.16 Maximum theoretical safe }qﬂld,_.
Capture from increasing intake capacity
Coppermine, Nepaug
5 Apply DEEP Min. | 20.20 Same 2s Run 4, bul imposes
Streamflow Req, at DEEP minimum streamflows at
White Bridge Surface White Bridge Surface Supply
Supply
4-24

LLEl]
Lenard Engineering, Inc.



Appendix 4-1

Executive Summary, Coppermine Brook Drainage Evaluation,
Milone and MacBroom, August 2008,

m Lenard Engineering, Inc.



EXECUTIVE SUMMARY

COPPERMINE BROOK DRAIN AGE EVAI
Bristol, Connecticut

August 28, 2008

MMI #2235-19

Prepared for:

City of Bristol
Department of Public Works
111 Monh Main Street
Bristol, CT 06010

Prepared by:

MiLONE & MacBroOM, INC,
949 Realty Drive
Cheshire, Connecticut 06410
(203 271-1773
www . milongandmachroom.com

ﬁ;@ MILONE & M ACBROOM"



INTRODUCTION

The City of Bristol contracted Milone & MacBroom, Inc. (MMI) to prepare a detailed evaluation
of the Coppermine Brook watershed and stream channel. In recent years, residents along the
Coppermine Brook channel have experienced repeated flooding of vards and residential
structures. Many residents have expressed concern that the problem is becoming more severe as
the frequency of events increases.

Flooding along streams and rivers is a normal, natural phenomenon that occurs due 1o excess
surface runolT from precipitation or snow melt. Human activities and climate change can modify
natural flooding patterns. Watershed wpography, geclogy, and vegetation influence runoff rates
which, in turn influence the shape, size, and slope of stream channels and floodplains, These
factors then influence the presence, depth, and velocity of flood waters which may damage
public and private property.

Erosion and deposition of sediments along alluvial channels often creates large, nearly level
areas of land called floodplains. Floodplains help convey floodwaters to supplement the
channel's capacity., Many floodplains have level, stone-free surfaces that are attractive locations
for farms, roads, and communities. However, they remain prone to inundation and flood
damages occur. Coppermine Brook has extensive floodplains that are now flood prone
developed areas.

The purpose of this study was 1o evaluate current conditions in the watershed and along the
channel comdor and identify potential strategies to alleviate the flooding problems. Three
specilic problem areas were identified based on discussions with residents and town staff alike:
Richards Court/Stevens Street; Farmington Avenue; and Frederick Street. In completing this
project, MMI developed a hydrologic model of the watershed, a hydraulic analysis of the channel
cortidor and an analysis of alternative improvements that may decrease the frequency of
flooding.

In evaluating and understanding drainage and flooding, it is imperative to understand rainfall
trends and how these relate to changes in streamflow. In New England, the effects of
urbanization are exacerbated by changes in rainfall patterns that have been observed.
Connecticut's annual mean precipitation has consistently increased through the last century, with
the increase generally measuring (096 inches per decade. This trend is depicied graphically in
Figure ES-1.
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FIGURE ES-1: Precipitation Trends in Connecticut 1895-2003

The combination of increased rainfall intensity and increased runoff rates (which can be
attributed to a combination of increased rainfall and increased development) will invanably
result in increases in annual strearmflows. This rend is already evident when evaluating
streamflow data in Connecticut. Figure ES-2 depicts the mean annual flow rates in the
Pequabuck River from 1942 and 2006, In the 45.8 square mile watershed of Pequabuck River
upstream of this gauge, annual stream flow has increased some 20 cubic feet per second over the
64 vear penod of record.
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FIGURE ES-2
Annual Mean Streamflow
Paguaback River
Foresteile, Connecticut
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The impact of land use on runoft patterns is well documented. As pan of this study, the land use
regulations of both Burlington and Bristol were reviewed to identify requirements and standards
that may be adversely impacting the Coppermine Brook channel. One general observation is that
the regulations of the both communities should be updated to reference the 2004 Connecticut
Stormwater Quality Manual. In addition, Bristol's regulations do not appear to currently have a
floodplain overlay district. The zoning regulations must incorporate reference to requirements of
the Federal Emergency Management Agency for development in flood prone areas. This will
allow the City to have some control over the type of development that occurs within the mapped
floodplains. The MMI report also identified specific stormwater management and “low impact
development” standards that may be suitable for use on projects within the Coppermine Brook
watershed.
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HYDROLOGY OF COPPERMINE BROOK

Flow rates in a river channel are a function of the watershed size, land use characteristics, soil
characteristics, vegetation and rainfall patterns. Hydrology is the science of using this
information to determine streamflow rates, This streamflow data can then be used in conjunction

with information on the river channel characteristics to predict the depth of water flow during
varous lood events.

As part of this study, the computer modeling program known as the Hydrologic Modeling
System HEC-HMS 3.2 was used 1o estimate flow rates for the various storm events.

Existing Conditions

Table E5-1 presents the predicted channel flow rates at select areas within the watershed.

TABLE ES-1
Results of Existing Conditions Analysis
Predicted Penk Flaws (cfs)

Description 2-Year 10-Year | 25-Year | SO0-Year | 100-Year | S00-Year
Downstream of Stevens Sireet 454 1,382 2031 2HET 33488 5579
Do istream of conflluence 551 1,499 230 2 RER 4071 B0
with Polkville Brook
Upstream of Fredenick Street Y 1,736 2678 3,360 4619 o TR
El-_:rnllu:mr with Pequabuck a5 1,737 2579 3,362 4 6k G 1K1

VET

The flows computed by MMI for this study are greater than the FEMA flows for the watershed
arca upstream of Negro Hill Brook, while at the Pegquabuck River MMI predicted flow rates that
were slightly lower than those used in the FEMA siudy. The reduction in flows is due to the
extensive wetland siorage between Stevens Street and Farmington Avenue, which MMI
accounted for in the modeling for this study. Flood storage in wetlands and waterbodies serves
to attenuate Mood Nows, allowing for a more controlled release of water downstream.

Potential Future Storage

MMI evaluated three areas in the Coppermine Brook watershed where it may be possible 1o
increase food storage. The purpose of developing such storage is 10 reduce the peak Now rates
downstream of the storage area during large rainfall evems. Generally, such decrease in peak
flow translates to a decrease in flood heights. The three areas evaluated included: 1) A wetland
area in MNassahegan State Forest in the Negro Hill Brook watershed; 2) a wetland area upstream
of Whigville Reservoir; and 3) excavated upland area to increase storage between Stevens Street
and Maltby Street. Table ES-2 depicts the results of this analysis assuming that all three storage
locations are implemented.
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TABLE ES-2

Comparisen of Existing and Proposed Conditions Peak Flows
— Combined Storage at Three Locations

Fl'i:ll:::f?' Downstream Negro Hill Brook Confluence of Pequabuck River
Existing Froposed | %o Change | Existing Proposed | %% Cluarge

o 1,606 1,253 220 L.737 1,533 106

25 24n 1,954 =190 1.679 2.3ThH -11.3

50 3,396 2,562 246 3362 3,139 -t

100 4,380 3,083 -2 4,606 3,597 =219

Changes in Flow from Watershed Development

In the imerest of understanding the potential changes in flow that may oceur in Coppermine
Brook as development continues in the watershed, the City requested that MMI run the
hydrologic model assuming that all property in the watershed is developed 1o its maximum
capacity given the current zoning regulations of Bristol and Burlington. Table ES-3 presents the
results of this analysis. Not surprisingly, future development within this watershed has the
potential to increase peak flows significantly,

TABLE ES-3
Comparison of Existing and Future Conditions Peak Flows

Frfl:ur::cy Dewnstream Negro Hill Brook Confluence of Pequabuck River
Existing Future % Change Existing Future s Change
L] 1.5l 1897 1.1 1,737 2054 +18.0
I5 2411 2 Rilh FlI8.5 2679 3032 +13.2
0 3,396 3.B75 +14.1 3362 3630 +8.2
({11] 4. 380 4865 +11.1 A G 5,589 +213
Futere Flows at Watershed Bui seid Storage

The future build out model was modified o reflect the impact of providing additional storage in
the watershed as described previously. Table ES-4 compares future flows with and without
increased storage.
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TABLE ES4
Comparison of Future Conditions Peak Flows
With and Without Proposed Storage

Storm Deownstream Negro Hill Brook Confluence of Pequabuck River
Frequency
Future Future with | % Cheange Future Future with | %5 Change
Elurugr Stomge
1 1.847 1482 -22 2050 1,761 <14
15 2 By 2211 -23 1032 279 12
50 1ETS 2,778 -28 1639 1.35] -8
L1 4,863 3,355 -31 5.589 R =23

HYDRAULIC ANALYSIS

The term "hydraulic analysis™ refers to the computational prediction of the river's water
elevations, depths, and velocities for specified water discharge rates. This analysis is used to
predict the elevation that floodwaters will reach given different river flows.

Hydraulic analysis is commonly performed using the Army Corps of Engineers (ACOE) HEC-
RAS (River Analysis System) software. The FEMA model, upon which the City's Flood
Insurance Study is based, was used as the basis for this effort. MMI then verified bridge
dimensions and performed field survey of additional eross sections in the channel corridor,
Following development of a current existing conditions model, MMI evaluated strategies 1o
alleviate flocding in the flood prone areas along Coppermine Brook.

Srevens Streetl S Richards Court

The following potential improvements were identified and evaluated at this area:

- Removal of sediment from beneath Sievens Street Bridge.

- Repair of the berm upstream of Stevens Street at its current elevation,

e Replacement of the berm upstream of Stevens Street at an elevation that fully contains
the 100-vear flood.

s Removal of the berm upstream of Stevens Street and ereation of a compound channel.

e Relocation of the berm farther from the channel.

- Combination of modifying channel downstream of Stevens Street, lowering the channel

at the bridge, and relocating the berm further from channel

Each of these alternatives was evaluaied using the existing conditions HEC-RAS model. Resulis
ol each of these are presented as follows. For all alternatives, sealing the existing drain pipe
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under the earth berm at #72 Richards Court is essential. A flap gate could be used, but a pump
station may be the ultimate solution,

Farmington Avenue

Based on input from residents and city stafl, the area around Farmingion Avenue was identified
for evaluation. Farmington Avenue is a state highway with densely developed commercial
properties surrounding the bridge. This structure was replaced by the Connecticut Department of
Transportation in 2005. The existing conditions hydraulic analysis indicates that Farmington
Avenue passes up to a [ O-year storm event without overtopping, Under existing conditions, the
model predicts that Farmington Avenue overtops by two to four feet for the storm events ranging
from a 25-year to 100-year event. This cannot be corrected just by using a longer bridge.

Also alfecting Mooding in this area is a narrow private bridge that connects the Staples parking
lot with the commercial property on the east bank of the river. This structure appears quite old
and is narrow when compared to the upstream channel. Compounding the problem in this area is
the fact that the channel is narowing downstream of the large wetland floodplain area that exists
at Maltby Road.

Further creating hydraulic restrictions here 15 the downsircam channel. Recall from Section 2.3
that the channel downstream of this bridge is incising, which separates the channel from its
floodplain. While incision is part of the natural progression of channel evolution, it does restrict
the capacity of the channel.

The following alternatives were evaluated for this area:

¥ Removal of the Farmington Avenue Bridge.
® Removal of the undersized private bridge.
* Removal of Farmington Avenue and undersized prnvate bridge.

It should be noted that numerous reports were provided by residents and city staf¥ that flooding
at Farmington Avenue is not solely the result of these structures. Many repons were provided
that indicated water enters Mix Street north of Staples and then flows down Mix Street to the
intersection at Farmington Avenue. This condition may occur because the channel constricts
from the broad floodplain at the confluence of Polkville Brook to the narrow channel that is
observed near Farmington Avenue, This constriction limits the amount of flow in the channel.
The elevation of Mix Sireet is only slightly higher than the floodplain wetland in this area,
allowing water 1o readily enter the street. Correcting this condition cannot be easily
accomplished due to floodplain development,

Frederick Street
Fredenick Street is located approximately 450 feet upstream of the confluence of Coppermine

Brook with Pequabuck River. The existing bridge has a waterway opening width of 33 feet.
Conerete parapet walls approximately 3.23 feet higher than the roadway elevation are located on
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the upstream and downstream face of the crossing. There is a maximum of nine feet of clearance
between the channel bed and the low chord of the structure at its upstream face, but part of the
waterway is filled with sediment.

Upstream of the bridge Coppermine Brook is contained within an earthen berm on the right
bank. On the lefl bank a vegetated sediment bar has developed and the channel makes we
approximately 90 degree bends immediately before entry to the bridge. The carth channel below
the Frederick Street crossing is trapezoidal in shape, and appears 1o have been significantly
manipulated over time.

Critical elevations in the vicinity of this crossing are as follows:

- Low point of Frederick Street: 215,31 feet (NDVTD 29),
- Roadway clevation at bndge: 217.98 feet (NGVD 29).
Finished foor clevation at the house located on the right bank upstream of Frederick
Street: 219.95 feet (NGVD29)
Bottom of bridge beam; 214,48 fect (NGYVD29)
= Dike Elevation: 217.00 to 217.98 feet (NGVD29)
= Pequabuck River 10-vear: 212.20 feet (NGYVD29)
Pequabuck River S0vear: 216,00 feet (NGVD29)
- Pequabuck River 100year: 216.40 feet (NGVD29)

The key elevations indicate that the vard at the house located on the right bank upstream of
Frederick Street will be flooded from the Pequabuck River if Coppermine Brook was not
present. It has been reported that Frederick Street crossing overtops during flood events due 1o
inadequate hydraulic capacity of the bridge. This is the result of both tailwater looding from the
Pequabuck River as well as Coppermine Brook flows, Nuisance flooding occurs with water
flowing across Frederick Street at its low poinl. Flooding has also occurred upstream of bridge,
when the channel overtops behind Black Bear Auto and flows through the parking lot of tha
property and into Frederick Street, re-entering Coppermine Brook downstream of Fredenick
Street.  The houses located on the right bank upstream of the crossing also reportedly experience
Hooding due to water overtopping the berm that bounds the brook.

The following alternatives were evaluated to relieve flooding at this location:

> Removal of Fredenck Street crossing,

- Replacement of Frederick Street crossing with a structure capable of passing the 25-, 50-
and 100-year storm events,

- Construction of a high overflow culvert on the right bank through the existing parking
lot.

- Construction of a formal compound channel upstream of Frederick Street behind Black
Bear Auto.
> Relocation of the channel behind Black Bear Auto to eliminate the meander.
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Each of these aliernatives was evaluated by modifying the existing conditions HEC-RAS model
to reflect proposed changes discussed above, There has been much public comment about the
influence of the Pequabuck River on flooding in this reach of Coppermine Brook. In order to
maore fully understand that influence, MMI performed one model run assuming the Pequabuck
River had no influence on Coppermine Brook and compared it to runs that assumed the
Pequabuck River had some influence  Based on this we believe that the Pequabuck River has
some influence up the Frederick Street crossing, but limited influence upstream of it

CONCLUSIONS AND RECOMMENDATIONS

The study completed by MMI included a comprehensive evaluation of watershed and stream
corridor conditions along Coppermine Brook. The result of the analyses is recommendations
that may reduce the severity of flooding in some locations; however, even if these improvements
are made the fact remains that a number of issues contribute 1o the flooding problems that
residents have been expenencing. These have been described in detail in the report but are
summarnized here:

L. Raintall patterns in the northeast are changing, resulting in increasing streamflows.
There has been widespread flooding in central Connecticut in recent vears, including
1999, 2005 and 2006. These events were not unique o Coppermine Brook, Federal
records also confirm a long ferm increase in stream Now throughout Connecticut.

2, Historic development has resulted in floodplain encroachment that cannot be easily
mitigated. Much of this development pre-dates FEMA’s Flood Insurance Program and
certainly pre-dates the increasing rainfall patterns and stream flows discussed above.

X The FEMA study is outdated and based on our analysis some properties should be
identified within the floodplain that are currently not, These properties will not be
eligible tor federal flood msurance unless FEMA approves a Moodplain modification.

4. Future land use build-out could theoretically increase peak flows by 10 1o 20 percent, if’
unmitigated.

5. New Britain's Whigville Reservoir does not have any facilities that could be operated so
as to suddenly cause a significant increase in stream flow rates. The source of the flood
Mow that was reported by residents could not be identified with certainty, but it is
possible that the failure of weir boards in one or more of the three dams located upstream
of Jerome Avenue contributed to this.

6. Some bridges along the channel cormidor are undersized resulting in overtopping during
some storm events. In some instances this is due to floodplain encroachment as much as
it 18 undersized structures. For example, even if the Farmington Avenue bridge were
removed, the roadway would still be flooded. The only solution evaluated that could
correct this problem is increasing the size of this structure slightly in conjunction with
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widening the channel upstream. Such widening would impact the existing land uses in
the floodplain such as Staples.

It 1s absolutely eritical that residents and town officials alike recognize that it will not be possible
to stop all flooding of structures along Coppermine Brook. The recommendations herein are
expected, however, 1o decrease the severity and frequency of flooding.

Based on the work completed we recommend the following;

I Pursue the construction of watershed storage areas. The hydrologic analysis
indicated that upstream storage could be very effective at redecing downstream flow
rates. We recommend that the area identified between Maltby Strect and Stevens Strect
be pursued first. This 15 because the area appears generally 1o be upland and state and
federal regulators frown on the use of existing wetlands for Nood storage, In other
words, we think this will be the casiest area to obtain permits for construction. Design
and permiiting of this basin is expected 10 be on the order of $50,000 1o $75.000
depending on the level of permitting required.

(]
v

Manage Mooding at Richards Court through dike improvements, sealing the existing
storm drain through the dike, and channel improvements downstream of Stevens
Street Bridge. The problems at Richards Court are caused by a number of issues,
Regardless of the improvements that are made as a result of this study, the fact remains
that this neighborhood sits atop what was once mapped as floodplain soils. The issues
here are compounded by the fact that much of the improvements suggested are on privaie
property. The exception 18 the downstream channel improvements, which would occur
on property we believe 1o be owned by the City of New Britain. 1 is not ¢lear what
obligation the City has to repair to former dike, which is located on private property.
Design and permitting of this work is expected o be on the order of $70,000 to $100,000
depending on the level of permitting required and the final solution selected for the
drainage pipe at 72 Richards Coun.

3 Make improvements near Farmington Avenue. Flooding at and upstream of
Farmington Avenue is occurring because of floodplain construction and development,
and high tailwater along the low gradient channel. Bridge improvements alone cannot
solve flood hazards, but the combination of removing the private driveway bridge
supplemented by channel improvements may provide some benefit. As with the
improvements at Richards Court, both of these recommendations involve work on private
property. Modification of the Farmington Avenue bridge is not suggested at this lime as
this is clearly not the responsibility of the City. That being said, once the upstream
channel improvements suggested herein are completed, the City may choose 1o discuss
Farmington Avenue with the DOT. Design and permitting of this work is expected to be
on the order of 35,000 1o 545,000 depending on the level of permitting required,

4. Make improvements at Frederick Street. The Frederick Street area is subject 1o
flooding and erosion due to riverine sources, bridge construction, and Pequabuck River
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backwater. Bridge and channel improvements could reduce the frequency of flooding,
but long term hazards remain. At this point, given the age of this structure the most
prudent alternative would be replacement of this bridge. It needs to be clear that this will
not fully alleviate flooding at Frederick Street as the nearby residences are within the
floodplain. Design and permitting of this work is expected 1o be on the order of $80,000
1o 390,000 depending on the level of permitting required.
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Appendix 4-2

Streamstats Printout for Minimum Streamflow Requirements
Coppermine Brook at Polkville Brook Confluence
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Appendix 4-3.1
Safe Yield Run # 1 Results (18.23 MGD)

m Lenard Engineering, Inc.
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Appendix 4-3.2

Safe Yield Run # 2 Results (18.16 MGD)
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Appendix 4-3.3

Safe Yield Run # 3 Results (19.68 MGD)
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Appendix 4-3.4

Safe Yield Run # 4 Results (23.16 MGD)

m Lenard Engineering, Ine.
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Appendix 4-3.5

Safe Yield Run # 5 Results (20.20 MGD)

m Lenard Engineering, Inc.
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Chapter 5 - Water Demand Projections for New Britain and Reasonably

Al

Connected Water Systems

section [{b)2) of Public Act 16-61, requires the City of New Britain to determine the *long term
water supply needs for the City of New Bntain as well as interconnected, and reasonably feasible
interconnected, water companies in the general geographic region surrounding the areas supplied
by the city of New Britain's water reservoir system”. This chapter addresses the likely, long-term
interconnected water demands to New Britain's public water supply.

Interconnected Utilities to New Britain

New Britain has agreements with several surrounding utilities to provide water supplies through
interconnections. These include, in descending order from largest o smallest water use:

1) Kensington Fire District, Berlin, CT

2) Berlin Water Control Commission, Berlin, CT
3) Bristol Water Department, Bristol, CT and

4) Valley Water Systems, Plainville, CT

New Britain also maintains two treated water emergency interconnections with the Metropolitan
District Commission (MDC). As noted in Chapter 3, New Britain has a contract with the MDC o
purchase raw water from Nepaug Reservoir, which has historically occurred only during severe
drought conditions.

The Worthington Fire District in Berlin also utilizes at times New Britain treated water, through
their interconnections with the Town of Berlin Water Control Commission. Their demands are
included in Berlin's water demand projections.

The most recent common vear of available data for both Mew Britain and the four interconnected
systems is 2015; therefore, 2015 will be utilized as existing system demand in this analysis.

5-1
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B) Historic and Projected Water Demands — City of New Britain

The New Britain Water Department provides water to all properties within the City limits. New
Britain also directly serves customers in Newington (366 metered connections), Plainville (34
metered connections), Berlin (8] metered connections) and Farmington (377 metered
connections). These total 858 metered connections, with an estimated population served of
2.070 outside of New Britain.

LEI utilized the following sources of data 1o develop both historic and projected future water
demands for the City of New Britain, including past DPH Water Supply Plans, updated New
Brtain consumption and production records between 2011 and 2015, New Britain's 2010 Plan of
Conservation and Development, US Census and the Connecticut State Data Center {(Uconn)
population projections, and others,

1) Detailed Analvsis of 2016 Water Consumption - For this study, New Britain prepared a
detailed breakdown of water use for calendar year 2016, divided into 32 different user
groups. This raw data is provided in Appendix 5-1. Table 5-1 provides a breakdown of
2016 water consumption by Town, and also by major user groups:

Residential

- Commercial
Industrial

= Other

Sale for Resale

Based on an estimated service population of 75,800, LEI also broke down water use for
the top four categories into gallons per capita day basis, which will be used later in the
report to project future water demands in these categories. For residential customers, the
caleulated 51.3 gallons per capita per day is well within industry standards for water use,
and indicates fairly efficient use of water. LEI will use 52 gallons per capita day for
future residential water demand projections.

m Lenard Engineering, Inc.



TABLE 5-1

WATER CONSUMPTION BREAKDOWN BY CATEGORY

CUSTOMER CATEGORY 2016 USAGE (mgd) 2016 PER
USAGE CAPITA
(% of total) USAGE
(gped)
Residential — New Britain 3.755
Residential - Berlin 0.010
Residential — Plainville 0.002
Residential — Farmington 0.063
Residential — Newington 0,063
Sub-Total — All Residential 1.894 54 % 51.3
Commercial- New Britain 0.767
 Commercial -~ Farmington 0.061
Commercial — Newington 0.010
Commercial - Plainville 0.001
Sub-Total - All Commercial 0.841 12 % 11.1
New Britain - Industrial 0.062
Sub-Total- All Industrial 0.062 1% 0.8
Other- New Britain + Plainville 0.623
- 0623 0 % E.2
Total = Direct Billed 5.446 76 %
Customers
Sale for Resale Customers
Kensington Fire District 0.760
Berlin Water Control Comm. 0715
Bristol Water Department 0,231
Total- Sale for Resale 1.706 24 %
Total Consumption 7.158 100 %
5-3
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2)

Historic Water Usage between 2011 — 20135 - Table 5-2 provides updated water demand
data, showing New Britain water production, consumption and non-revenue data between
2001 and 2015.

Table 5-2 provides the Total Direct Sales from New Britain’s metered customers which
include all residential, commercial, industrial, municipal and public authority metered
connections in New Britain, Newington, Plainville, Berlin and Farmington. Usage for
these customers has been fairly steady over the past five years, averaging 5.53 MGD.
This is a similar value to the 2016 total of 5.446 MGD from Table 5-1.

Table 5-2 also provides historic population projections for the City of New Britain, based
on US Census data, as well as estimated service population for the customers in
Newington, Plainville, Berlin and Farmington. This data was taken from the 2014 New
Britain Water Supply Plan. The sum of these values provides the total estimated
population served by the New Britain Water Depariment,

Table 5-2 also provides historic Sale for Resale totals for Kensington, Berlin and Bristol.
A row 15 also provided for Valley Water, as they have a Sale of Excess Water Permit 1o
purchase up to 200,000 gpd.

Table 5-2 also provides vearly totals of the Sale for Resale customers, which have
averaged 1.50 mgd. Total consumptive usage has averaged 7.02 MGD over this five year
period.

Table 5-2 also breakdowns non-revenue consumption, and ultimately calculates non-
revenue unaccounted-for water. For this five year period, this value has averaged 19.5 %,
which is slightly above industry standards of 15 %. The age of New Britain's water
distribution system which exceeds 100 years old in certain sections of the City may
contribute to this slightly higher number.

Table 5-2 also provides the average daily, maximum daily, and maximum month average

daily demands during this period. The five year averaged for these are 9.05 MGD, 12.11
MGD and 10.23 MGD, respectively.

5-4
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Table 5-2 - Historic Water Demands by User Category

City of New Britain Water Department

(Demands in MGD)
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3)

4)

City of New Britain Plan of Conservation and Development - LEI reviewed New
Britain’s 2010 Plan of Conservation and Development, to determine development
patterns and future trends. A copy of the chapter emtitled “Development Patterns and
Trends™ is provided in Appendix 5-2.

Some of the major conclusions that impact future water demand are repeated below:

#  The lack of a sizable inventory of vacant land in commercial and industrial zones
indicate that much of New Britain’s future development activity will be a
combination of infill development, redevelopment and revitalization projects,

* Under existing zoning, nearly 1,500 new dwelling units could be built in the City.
Due to a variety of factors, this level of development is unlikely to oceur.

e Linder existing zoning, there exists potential for nearly 2.9 million square feet of
commercial and industrial development. However, due to the small size of many
vacant commercial / industrial parcels, this level of development is unlikely 1o
oceur. Also, mixed-use is permitted in several of the non-residential zones which
will most likely result in a portion of this land being developed as residential.

Based on this document, future commercial and industrial water demands growth within
New Britain appears to be himited.

Future Population Growth in New Britain - Table 5-3 summarizes total population in
New Britain. Values between 2010 and 2016 were obtained from Census data, while

projected population between 2025 and 2040 were obtained from Connecticut State Data
Center projections at Uconn. LEI utilized the growth rate between the 2030 and 2040
values, and assumed a similar growth rate to estimate the 2060 population value,

TABLES -3
HISTORIC AND PROJECTED POPULATION VALUES
CITY OF NEW BRITAIN

YEAR | 2010 | 2014 [ 2015 | 2016 | 2025 | 2030 | 2040 | 2060
Population | 73,202 | 72,878 | 73,733 [ 75,277 [ 77,176 | 78,909 | 80,989 | 85,149
Round-off 77,200 | TES00 | %1000 85,100
Value

=

Future residential water demand projections will utilize the combined New Britain
population estimates, combined with the estimated 2,070 residential serviee population
for direct metered customers in the four other towns (Newington, Berlin, Plainville and
Farmington). LEI will use the rounded off values in the future residential water demand
projections.
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5)

Future Water Demand Projections for 2020, 2030 and 2060 ~ Table 54 includes a
portion of Table 5-2, and adds columns for the 2016 water consumption values by user
category, and future five year (2020), twenty vear (2030) and fifty year (2060) planning
periods. Note that DPH guidelines require the twenty and fifty year planning periods be
taken from the last ten year census date; hence, the twenty vear planning period takes
place in 2030, and the fifty year planning period takes place in 2060,

a)

b)

d)

Future Residential Demands - Future residential demands are based on the combined
projected New Britain population, combined with the estimated 2,070 out-of-town
customers that are direct metered customers of New Britain, multiplied by the historic
52 gallons per capita per day value calculated earlier in this chapter.

Residential water demands are projected to increase from 3.89 MGD to 4.53 MGD, a
total of .64 MGD (640,000 gpd) by 20640,

Future Commercial Demands - As noted previously in Section 3, City of New Britain
Plan of Conservation and Development review, future commercial growth appears
limited. LEI utilized 11.1 gallons per capita per day value from Table 5-1 for
commercial water demand, multiplied by the total estimated service population, to
project future commercial water demands,

Commercial water demands are projected to increase from 0.84 MGD to 0.99 MGD,
or a total of 0,15 MGD (150,000 gpd) by 2060,

Future Industrial Demands - As noted previously in Section 3, City of New Britain
Plan of Conservation and Development review, future industrial growth appears
limited. LEI utilized the 0.8 gallons per capita per day value from Table 5-1 for
industrial water demand, multiplied by the total estimated service population, to
project future industrial water demands,

Industrial water demands are projected to stay steady, and remain at 0.06 MGD
(60,000 gpd) through 2060,

Other Water Demands - Other water demands include municipal, governmental,
religious institutions and other miscellancous customers not classified as residential,
commercial or industrial. LEI utilized the 8.2 gallons per capita per day value for
2016, multiplied by the total estimated service population, to project future water
demands for “other™ users.

Other water users are projected to increase from 0.62 MGD to 0.70 MGD, or a total of
0.08 MGD (80,000 gpd) through 2060.
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f)

h)

i)

Sale for Resale Customers - Refer to Section C for historic and projected future
demands for the four Sale for Resale customers, Kensington Fire District, Berlin
Water Control Commission, Bristol Water Department and Valley Water systems.

Total Sale for Resale customer demand is projected to increase from 1.50 MGD in
2013, 10 2.47 MGD by 2060, or a total of 0.97 MGD (970,000 gpd).

Non-revenue  Consumption - An allowance of 25 % for future non-revenue
consumption is provided, which is similar to 2014 and 2015 values, Note that this

value includes both a) accounted-for non-revenue water (filter backwash, filter-to-
waste, hydrant flushing, fires, street department use, ete.) as well as b) un-accounted
for non-revenue water. Long term reductions in non-revenue water can help lower this
value to some degree.

Projected Average Daily Demands - Total system average daily demand is projected to
increase from the 2015 value of 9.39 MGD, to approximately 10.94 MGD by 2060, an
increase of 1.55 MGD.

Progected Maximum Daily and Maximum Month Average Daily Demands — Utilizing
the historic ratios of these values to the average daily demand, 1.34 for maximum
daily demand (MDD) and 1.13 for maximum month average daily demand
(MMADD), LEI estimated future demands.

The estimated 2060 maximum month average daily (MMADD) and maximum daily
demands (MDD} are 12.36 MGD and 14.63 MGD, respectively.

Impacts of Increased Demands on Future Available Supply and Margins of Safety -
These will be discussed later in Chapter 12,

5-9
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C) Historic and Projected Water Diemands - Interconnected Public Water Systems
1} Historie and Projected Water Demands - Kensington Fire District

i)

b)

c)

d)

€}

System Descnption - The Kensington Fire Distnict {Kensington) has no sources of its
own, and purchases 100% of its water from New Britain at three treated water
connections near the Berlin / New Britain town line, Kensington also maintains a
treated water connection with the Berlin Water Control Commission, which is very
lightly utilized, mainly to equalize pressures between both systems. Kensington has
approximately 3,117 residential, commercial, industrial and public authority service
connections, and serve an estimated population of 8,300

Agreements - In 2001, KFD entered into a 30-year agreement with NBWD, and
purchasing water exclusively from New Britain, with the exception of a very small
area which is served from Berlin. The current contract between Kensington and New
Britain allows an unlimited amount of purchased water.

Permits - New Britain has a 2012 approved DPH Sale of Excess Water Permit for
sales of water to Kensington, at a rate of 0.78 mgd. In 2016, Kensington obtained a
DEEP diversion permit renewal for their New Britain interconnections, which allow
for up to 1000000 gpd flows to meet maximum monthly and maximum daily
demands.

Historic Water Purchased From New Brtain - Table 5-5 shows the purchased water
from New Britain between 2011 and 2015, along with the 5 year average.

TABLE 5-5
HISTORIC PURCHASES FROM NEW BRITAN
KENSINGTON FIRE DISTRICT

Year 2011 [2012 [2013 2004 [2015 Five Year
Average
Ave, 048 [073 [072 [0T1 0.81 0.68
Daily
Demand
(mgd)
Historic Water Use - Kensington recently updated its Water Supply Plan in July of

2016, which was prepared by Lenard Engineering, Inc.{LEI). Historic water demands
were updated through the last full year of record (2015), which showed an average
daily demand of approximately 810,000 gpd. As noted above, all of this water was

purchased from New Britain.
5-10
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Table 5-6 below shows the 2015 average daily demand (ADD), maximum month
average daily demand (MMADD), and maximum daily demands (MDD), reproduced

for Kensington's 2016 Water Supply Plan.

TABLE 5-6
HISTORIC AND PROJECTED WATER DEMANDS
KENSINGTON FIRE DISTRICT

MNB Water | SEW
Purchased | Limit
Year | ADD MMAD MDD (GPD) (GPD)
2015 | BO5,463 | 1,145,540 | 1.208.194 | 805,563 TR0
2020 | 800215 | 1,040,279 | 1,200,322 | 800,215 | -
2030 | 924,533 | 1,201,892 | 1,386,799 | 924,533 A
2060 | 966,690 | 1,256,697 | 1,450,035 | 966,690 | -
f) Future Water Demand Projections - The 2016 Water Supply Plan estimates average

daily water demands will drop slightly in 2020, due to anticipated reductions in non-
revenue water, and then increase by approximately 161,000 gpd, or 17 % in the 45
vear period between 2015 and 2060, It is assumed the Kensington will continue to
purchase 100 % of its water from New Britain in the future.

The DPH Sale of Excess Water Permit and potentially the DEEP Water Diversion
permit limit will have to be adjusted in future years when these permits are
periodically renewed, to account for future increases in water demands.
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2) Histone and Projected Water Demands - Berlin Water Control Commission

a)

b)

c)

d)

system Descniption - The Town of Berlin Water Control Commission (Berlin)
utilizes both groundwater as well as interconnections with New Britain, Cromwell
and MDC to meet its water demands. Berlin has approximately 2,573 residential,
commercial, industrial and public authority service connections, and serves an
estimated population of 7,345,

Agreements - In 2006, Berlin entered into an agreement with New Britain, to
purchase a minimum of 400,000 gpd. This agreement has ne maximum value
restriction with respect to water purchases,

Permits - New Britain has a 2012 approved DPH Sale of Excess Water Permit for
sales of water to Berlin at a rate of up to 200,000 gpd.

Historic Water Purchased from Mew Bntain Table 5-7 shows Berlin's purchased
water from New Britain between 2011 and 2015, along with the five year average.
As shown, these values have remained have ranged from 460,000 gpd in 2012 and
2013, to a high of 960,000 gpd in 201 1.

TABLE 5-7
HISTORIC PURCHASES FROM NEW BRITAIN
BERLIN WATER CONTROL COMMISSION

€)

2011 2012 2013

S, =

0.96 0.46 | 046 .49 0.54

2014 2015 Five Year

Averape
0.58

S

Historic Water Demands - Berlin Water Control Commission updated its Water
Supply Plan in July of 2012, which was prepared by Lenard Engineering Inc. (LEI}.
Historic water demands were updated through 2015, which showed an average daily
demand of approximately 1,098,000 gpd. Table 5-8 below shows the 2015 average
daily demand (ADD), maximum month average daily demand (MMADD), and
maximum daily demand (MDD, as well as the amount of New Britain water
purchased in 2015,
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TABLES5-8
HISTORIC AND PROJECTED WATER DEMANDS
BERLIN WATER CONTROL COMMISSION

NB Water | SEW
Furchased | Limit
Year | ADD MMAD | MDD (GPD) {(GFPD)

20015 | 1LO9R,000 | 1,647,000 | L31B,000 | 540,000 | $00,000

2020 | 1,098,000 | 1,647,000 | 1,318,000 | 800,000 | 200,000*

2030 | 1,119,000 | 1,647,000 | 1,318,000 | 900,000 | 800,000*

2060 | 1,259,000 | 1,889,000 | 1,511,000 | 900,000 | S00,000*

*SEW permit value to be increased in future

f) Future Water Demand Projections - Average daily demands in Berlin are estimated to
increase by 161,000 gpd over the next 45 years, or approximately 13 %. Future water

purchases from New Britain are estimated to remain at their current 800,000 gpd Sale of
Excess Water Permit value for 2020, and increase to 900,000 gpd through the vear 2060,
to meet a portion of the future growth in Berlin,
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3} Historic and Projected Water Demands - Bristol Water Department

a)

b}

c)

d)

System Descniption - The City of Brstol Water Department (Bristol) obtains its drinking
waler from a combination of both surface and ground water supplies, as well as a treated
water interconnection with New Britain. Detailed information on Bristol’s system, as well as
existing and future water demand projections were not available from Bristol for this report,
so LEI utilized published information from public sources for our data.

Agreements - In 2011 , Bristol entered into a 10-vear agreement with New Britain, which has
a maximurm bt of 500,000 gpd.

Permits - New Britain has an 2012 approved DPH Sale of Excess Water Permit for sales of
water to Bristol, at a rate of up to 500,000 gpd.

Historic Water Purchased From New Britain - Table 59 shows Bristol’s purchased water
from Mew Britain between 2011 and 2015, along with the 5 vear average, As shown, these
values have remained fairly steady, ranging from a low of 200,000 gpd in 2013, to a high of
250,000 gpd in 2015.

TABLE 5-9
HISTORIC PURCHASES FROM NEW BRITAIN
BRISTOL WATER DEPARTMENT

Year 2011 2012 2013 2014 2015 Five Year
= Average
Ave. Daily | 0.24 0.24 0.20 0.24 0.25 0.24
Demand
(mgel)
¢) Historic Water Demands - Records of historic water demands and water demand projections

were not available from the Bristol Water Department; thus, LEI utilized publically available
information from the Bristol Water Department website for this study. As given in Bristol's
Consumer Confidence Report, the 2015 average daily demand was 5.43 mgd, with a
maximum daily demand of 8.02 mgd. These are shown below in Table 5-10.
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TABLE 5- 10
HISTORIC AND PROJECTED WATER DEMANDS
BRISTOL WATER DEPARTMENT

NEB Water | SEW

Purchased | Limit
Year | ADD MMAD MDD (GPD) (GPD)
2015 | 5,430,000 2,024,000 | 253,000 | 500,000
2020 . - | 500,000 | 500,000
2030 . = ; 500,000 | 500,000
2060 E - - 500,000 | 500,000

f) Future Water Demand Projections - Due to lack of available information on future water
demand projections, LEI assumed that Bristol would utilize their New Britain connection up
to the current 500,000 gpd permit value, for the planning periods from 2020 through 2060,
As this connection has additional hydraulic capacity, New Britain has the ability to provide
additional volumes of water if requested.
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4) Historic and Projected Water Demands, Valley Water Systems, Plainville, CT

a) System Descoption - Valley Water Systems (Valley) is a privately owned water utility serving
over 18,23 1customers in Plainville, Southington, and Farmington, Connecticut, The Company
provides approximately 1.6 million gallons per day 1o its customers in a region having a
relatively large commercial and industrial base. Valley's reliecs on groundwater from two
wellfields as their primary source of supply.

b) Agreements — Valley Water Systems and New Britain have no formal contract for the purchase of water;
Yalley is ireated as a New Britain customer.

¢} Permits - New Brtain has an 2012 approved DPH Sale of Excess Water Permit for sales of water
to Valley, at a rate of up to 200,000 gpd.

d) Historic Water Purchases from New Britain — Between 2011 and 2015, Valley has not purchased
water from New Britain, with the exception of 34 metered connections in Plainville which are
billed directly as MNew Britain customers.

¢) Historic Water Demands - Valley's water demands were updated through the last full year of
record (20135), which showed an average daily demand of approximately 1.55 mgd. Table 5-11
below shows the 20135 average daily demand (ADD), maximum month average daily demand
(MMADD), and maximum daily demands (MDD}, obtained from their 2016 Water Supply Plan,

TABLE 5-11
HISTORIC AND PROJECTED WATER DEMANDS
VALLEY WATER SYSTEMS

NB Water | SEW

Purchased | Limit

Year | ADD MMAD MDD (GPD) (GPD)
2005 | 1,550,000 | 2,000,000 | 2,560,000 i 200,000
2020 | 1,530,000 | 2,250,000 | 3,200,000 | 200,000 | 200,000
2030 | 1,430,000 | 2,110,000 | 2,990.000 | 200,000 | 200,000
2060 | 1,190,000 [ 1,760,000 | 2,490,000 | 200,000 | 200,000

Valleys" Water Supply Plan states there has been a decrease in residential per capita
consumption and due to high efficiency appliances creating a decreases in water use over time.
Population estimates are also noted to drop over the 50 year period.
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) Future Water Demand Projections - The average daily demand will decrease over the 45 year
period by 360,000 gpd or 23%. LEI has assumed that Valley will purchase no more than their

current Sale of Excess Water permitting volume, 200,000 gpd, between 2020 and 2060, The
Valley mnterconnection has significant additional capacity to provide additional water, in the
event Valley requests it in the future.
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Appendix 5-1

2016 New Britain Water Consumption Breakdown Worksheet
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Appendix 5-2

Excerpts from 2010 New Britain Plan of Conservation
and Development

ya Lenard Engineering, Inc.



PLAN OF
CONSERVATION AND DEVELOPMENT
2010-2020
NEW BRITAIN, CONNECTICUT

THE NEW BRITAIN, CONNECTICUT
CITY PLAN COMMISSION

DECEMBER 2010



DEVELOPMENT PATTERNS & TRENDS

PLAN OF CONSERVATION AND DEVELOPMENT 2010-2020 DEVELOPMENT PATTERNS & TRENDS
NEW BRITAIN CONNECTICUT Page 15



INTRODUCTION

The built environment contributes greatly to the character of a community. Understanding the
types, location and intensity of existing land uses enables a community to creaté a vision and plan for
the future. Knowing the specific location of uses, on a parcel level, can help identify areas that may
have potential for economic development, housing, public facilities, or open space protection. The
City"s zoning and land use regulations are its tools for not only controlling its land uses but also
influencing future development patterns. This section describes in detail the existing land use
compaosition of New Britain, including a series of maps showing potential development constraints,
existing zoning, and other influences on land use. This chapter also provides an assessment of the City's
capacity to accommodate new development,

LAND USE INVENTORY

The City’s digital parcel base map, which includes land use, zoning, and assessment information,
provided the basis for the following analysis. While this level of detail is useful for quantifying land use
patterns and trends, it is important to recognize that this analysis intends to provide a generalized
assessment of land use patterns to help indicate growth trends and potential for the future,

Figure 1 and Map 1 show the break-
down of land use by six major categories Figure 1: Existing Land Use 2009
and 21 subcategories in the City.

L Ay el
Approximately B4% of the City's land is
developed, with the largest amount of I Elpun Ay
that devoted to residential use. The next Waconk Land /Parking
largest use, in terms of land area, is right- T
of-way (ROW) at about 19% -
predominantly within the Routes 9 and W iy risl
72 corridors. About 13% of land area in I ikt bonsil
the City is considered open space, 10.5% .:g:;ﬂu'-u'-

of which represents parks and protected
open space. Commercial and

Institutional uses account for about 12%,
while industrial land accounts for 10% of New Britain's land area. Mixed-use development, consisting of
parcels that blend residential and commercial uses, accounts for less than 1% of New Britain's total land.

Commercial _.II Industrial

In comparison to New Britain's 10% of commercial and industrial land use, the percentage of land
used for commercial or industrial purposes in some other larger Connecticut municipalities are: New
Haven, 11%; Meriden, 10%; West Haven, 12%; and East Hartford, 13%. As pointed out in the chapter on
the economy, about a third of the land zoned |-1 and I-2 is used for right-of-way, and only about 36% is
actually in industrial use.
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in both the major east-west and Composition

north-south transportation corridors, B Commerclel Astomtie
as well as adjacent to Routes 9 and 72,
Mixed-use development is clustered in
and arpund Main Street in the
Downtown and along Broad Street.
Industrial uses are clustered in the
John Downey Drive Industrial Park and
lands adjacent to the highway and rail
corridors throughout the City. Figure
2 shows a detailed summary of
Commercial and Industrial Land Use
Composition in the City.

B s 1 cdrmeee dald

O frtadl, Losilging & Koo
vk p

B Word U s iall |/
krdfmwtial

W beliinial

B Waskouwe | Siorage

Insttutional f Infrastrmictore & ROW

Educational uses account for a large part of the approximate 12% of land area in institutional or
infrastructural use. Central Connecticut State University and New Britain Public Schoaols primarily
account for the 353 acres (4% of all land) in educational use. The remaining 658 acres contain
municipal, medical, religious, fraternal, and other non-prafit institutions. As mentioned above, Routes 9
and 72 largely account for the additional 1,627 acres, 19% of all land, classified as ROW.

Open and Vacant Land

The City has 909 acres designated as open space, representing land used for active and passive
recreation and generally protected from future development. The City is just short of the State’s stated
goal of having each municipality protect 11% of its land from development, with 10.5% of its land
dedicated to parks and preserved open space. Most of the City's open space inventory is contained in a
few large facilities. In fact, the Stanley Golf Course, Walnut Park, Stanley Quarter Park, and AW Stanley
Park contain over 70% of the City's open space. An additional 2% of New Britain's land is classified as
public and private cemeteries.

With only approximately 354 acres of vacant land, on 512 parcels, a limited amount of future
development is anticipated for vacant lots. Vacant lands are mosthy small lots, with a 0.2 acre median
lot size. Only 16 parcels have a lot size greater than four acres and only 12 parcels contain two to four
acres. Maoreover, this vacant land calculation fails to account for physical development constraints such
as wetlands, floodplains, and steep slopes that further reduce the effective amount of developable land.
The distribution of vacant land is shown on Map 2 on the following page. Vacant land is further defined
as residential and non-residential land based on current zoning and displayed on Maps 3 and 4,
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The limited amount of vacant land in the City indicates that future growth especially in core areas of
the City will likely involve “infill™ development projects to fill in the gaps of existing land use pattern. In
addition, it is likely that many of the new commercial developments that will occur in New Britain over
the next decade are likely to involve redevelopment projects, or conversion of abandoned and obsolate
land uses and brownfields into new redefined development projects. Evidence of this trend is already
apparent. Smart Park 1, Smart Park Il, and Pinnacle Heights Business Park are a few of the recently
completed and ongoing redevelopment and reuse projects in New Britain.

Residential

AL 3,664 acres, residential use is the
most prevalent land use in the City, and it is Figure 3: Residential Land Use
predominantly single-family, as shown in Compasition
Figure 3. Mevertheless, two- and three-
family residences comprise about 23% of all
residential lands. Single-family
developments are clustered in the
southwest, the northern tier in the vicinity
of Stanley Park and Central Connecticut
State University, and to a lesser extent
raughly west of Slater Road, and along the
periphery of the City. Two- and three-

3%

family housing is densely clustered around OSingle Family B Two and Three Family
Burritt Street, extending into the eastern B4 - B Linig Housing W > & Unit Mousing
side of the Broad Street NRZ, and within the @ Residential Condominkum

Arch and East Street NRZs. Multi-Family
housing, four to eight units per structure, is primarily located near the city center, particularly the Broad
Street NRZ. High density multi-family housing, more than eight units per structure, is distributed
throughout the City with clusters near and radiating from the Downtown.

ANALYSLS OF DEVELOPMENT CAPACITY

Understanding where developable land is located within the City and how much development can
be accommodated based on existing regulatory controls and physical constraints is the first step in
establishing a plan for the future. Once this is accomplished, issues such as infrastructure limitations
and natural resource protection can be factered in to properly plan for new growth. This development
capacity is expressed in terms of potential dwelling units for vacant and under-utilized land zoned
residential and potential square feet of development for areas zoned commercial or industrial. For this
analysis, under-utilized parcels are defined as residentially zoned lots that are greater than three times
the required minimum lot size by zone.
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HYDROGEOLOGIC-IMPACT ASSESSMENT
PROPOSED QUARRY EXPANSION AND STORAGE RESERVOIR CREATION
CITY OF NEW BRITAIN, CONNECTICUT

1.0 INTRODUCTION

Leggette. Brashears & Graham, Inc. (LBG) was retained by Lenard Engineering, Inc.
(LEI 1w conduct a hydrogeologic-impact assessment for a proposed storage reservoir both within
a porton of the existing quarry operated by Tilcon Connecticut, Inc. (Tileon) and including
excavation on watershed land 1o the south owned by the City of New Britain (the City).  This
assessment is part of an environmental study and water supply planning commissioned by the
City of New Britain (New Britain) under the auspices of Public Act 16-1, “An Act Concemning
an Environmental Study on a Change in Use of New Britain Water Company Land.” The
proposed storage reservoir would be used by the NBWC 1o augment the water supply for the
City.

This assessment was designed to make a preliminary evaluation of potential
hydrogeologic impacts from the proposed gquarry expansion and reservoir creation on local
surlface-water and groundwater resources: specifically watercourses, wetlands, potential vernal
pools and nearby surface-water impoundments 1o the south of the existing quarry and any nearby
private or public water-supply wells. For the purpose of this assessment, the Study Area has
been limited to the Tileon property, the City-owned parcel 1o the south and nearby environs
within approximately 3,500 feet of the Tileon and City-owned parcel (figure 1), The scope of

the assessment included the following activities:

* Review of in-house and readily available hyvdrogeologic information for the Study Area:

* Review of relevant project drawings and documents including plans for the proposed
quarry expansion and storage reservoir, welland and watercourse delineations and
studies, Tileon water diversion permits and water use reports;

» Lineament analysis for fractured bedrock in the Study Area:

=  Site inspections of the existing quarry, proposed quarry expansion/slorage reservoir ares
mcluding watercourses, wetlands and potential vernal pools;

A well-inventory survey for nearby properties:

LEGGETTE, BRASHEARS & GRAAM, ING,
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+ A watershed and drainage basin analysis for nearby surface-water resources for pre- and
post-expansion/storage reservoir conditions:

= Installation and measurement of groundwater piezometers in watercourses, wetlands and
potential vernal pools;

* Data compilation and interpretation 10 make a preliminary  hydrogeologic-impact
assessment for the proposed quarry expansion/storage reservoir:

= Consideration of significant data gaps and evaluation of potential mitigation measures, as
necessary: and

s Preparation of the Hydrogeologic-lmpact Assessment Repon.

This report presents a conceptual hydrogeologic model for the Study Area, an inventory
of groundwater and surface-water resources, a summary of the proposed quarry expansion and
storage reservoir, a qualitative assessment of potential impacts, and potential mitigation

MAEAsUres,

20 CONCEPTUAL HYDROGEOLOGIC MODEL
21  Setting

The Study Area encompasses approximately 6.4 square miles in Plainville, New Britain
and Southington, Connecticut; centered on the subject City Parcel in Plainville (the Parcel) and
the adjacent Tilcon Quarry, and extending south to the Shuottle Meadow Reservoir in
Southington, east to Victoria Road in New Britain, west 1o Interstate 84 in Plainville and north to
just beyond Route 72 (figure 1), Much of the Swdy Area is occupied by undeveloped forested
land and the quarry. The Parcel proposed for quarry expansion for the storage reservoir and the
arca south 1o the Shuttle Meadow Reservoir is undeveloped forested land, The quarry and Parcel

are surrounded to the west north and east by urban residential and commercial development.

2.2 Geomorphology

The geomorphology of the Study Area resulis from tectonic extension, eastward tilting,
normal faulting and differential erosion of layered volcanic and sedimentary bedrock followed
by glaciation, associated sediment deposition, alluvial erosion and deposition and mining

activities. The topography of the Parcel generally slopes from west to east (controlled by the dip
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angle of the underlying volecanic and sedimentary rock); from elevation 678 fimsl (feet above
mean sea level) atop Bradley Mountain in the northwest corner of the Parcel 10 430 fimsl at the
southeast comer of the Parcel. The surface-water stage in Shuttle Meadow Reservoir Meadow
Reservoir is approximately 370 fimsl; the bottom of the Tilcon Quarry is approximately
265 fimsl; and Interstate 84 is at approximately 180 fimsl (figure 1). The proposed storage
reservoir would expand the existing quarry approximately 1,650 feet 1o the south with a bottom
elevation of approximately 222 fimsl,

The land surface to the east follows the general slope of the stratigraphic dip angle of 5 10
20 degrees.  The land surface to the west of the Parcel and north of the quarry slopes steeply
downward along a structural and erosional escarpment to the alluvial floodplain of the
CQuinnipiac River. The land surface to the south maintains a relatively consistent elevation until
it reaches the structural/erosional escarpment along the north shore of Shutle Meadow

Feservoir.

2.3 Bedrock Geology

The bedrock geology bencath the Study Area consists of a layered sequence of
sedimentary and volcanic rocks that has been tilied to the east; siriking north-northeast and
dipping approximately 5 1o 20 degrees to the east-southeast (Rodgers, 1985 and Simpson, 1966)
(figure 2 and Appendix 1). From cast to west (voungest 1o oldest) the bedrock beneath the Study

Area consists of the following units:

* Holyoke Basalt {(Jho): A dark-grey, orange to brown weathering basalt (Rodgers, 1983).
Dark- 10 very dark-gray or greenish-gray hard strong tough fine- to medium-grained
basalt, in part massive with columnar jointing, in part prismatically jointed, thickness
about 250 feet; locally consists of as many as nine ¢losely sequential lava flows that
constitute a single stratigraphic unit {Simpson, 1966).

& Shuttle Meadow Formation (Jsm): A reddish brown silty shale (Rodgers, 1985), Pale-
reddish-brown micaceous, feldspathic to arkosic interbedded medium- to fine-grained
sandstone, siltstone. and silty shale and commonly in the south, highly fissile micaceous
light-gray. greenish-gray, bluish-gray, and gravish-orange shale; thickness ranges from
270 to 340 feet (Simpson, 1966).
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+ Talcon Basalt (la): A dark grey, orange to brown weathening basalt (Rodgers, 1985),
Dark w very dark gray hard strong tough fine grained basalt; thickness about 200 feet
(Simpson, 1966).

* New Haven Arkose (TRnh): A reddish, poorly sorted arkose (Rodgers, 1985). Pale
reddish brown to grayish-red micaceous, feldspathic to arkosic interbedded coarse- 1o
fine-grained sandstone, silistone, and silty shale; thickness unknown, but may exceed
3,000 feet (Simpson, 1966),

Extensional tectonics sometime after deposition tilted the bedrock lavers to the east.
During the process of tilting the rock units were fractured and displaced along high angle normal
faults that primarily strike to the northeast-southwest and dip 1o the west-northwest. The relative
rock movement is interpreted to be in a downward direction on the west side of the faults and
upward on the east side (Rodgers, 1985), although older interpretations show localized horst and
graben block faulting that resulis in downward movement on the east sides of the faulis
(Simpson, 1966; Appendix ).

The Tilcon Quarry is currently mining the Holyoke Basalt. which exiends 1o the south
beneath the proposed quarry expansion/reservoir area.  During several site visits in 2016 and
2017 LBG inspected the bedrock exposures in the existing quarry and several outcrops at higher
clevations in the proposed expansion/reservoir area.  The basalt appeared as deseribed above,
with similar lithologic description and mapped orientation. The basalt appears as an extremely
fine= 1o medium-grained, aphanitic voleanic rock that is typically grey color on fresh surfaces
and orange’brown on weathered surfaces, Areas of pillow basalt that contain characteristic
pillow-shaped structures attributed to subaqueous extrusion of lava are prevalent along the higher
benches of the south-central pit wall. Areas of finer grained and layered basalt formed by rapid
cooling of extrusive igneous rock exposed at or near the land surface are prevalent along the
eastern pit wall,

The fracture density in the basalt appeared variable, increasing significantly near steep
angled faults zones that were most prevalent in the southeast portion of the Tilcon pit. Many
exposures in the mine ares exhibit the characteristic columnar jointing nearly vertical to bedding
resulting from depositional cooling, as well as low angle, eastwardly dipping flow contacts.

Arcas along the eastern pit wall exhibited a lower fracture density. OF note, water seeps were
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observed at only a few locations along the pit walls; generally in areas of steep vertical faulis.
Mot sigmificant flow was observed at the seep locations.

The Shuttle Meadow Formation as deseribed above was observed in the western portion
of the pit (Point A) at approximate elevation 435 fimsl, and in the Mloor near the center of the pit
bottom (Point B) at elevation 390 fimsl; a separation distance of approximately 1,000 feet.
Using the tangent function of  trigonometry, and assuming mining was terminated at the top
surface of the Shuttle Meadow Shale, the dip angle of the contact between the Holvoke Basalt
and underlying shale from Point A to Point B is estimated to be 2.6 degrees; extremely shallow
when compared to reported dip slopes of 5 to 20 degrees. Using the same logic, the contact dip
angle from Point B to the deepest portion of the pit in basalt approximately 1,500 feet to the east
(Point C) at elevation 250 fimsl is a minimum of 5.0 degrees: indicating some steepening to the
cast. Of note, the relative movements of the footwall (east side) of the westward dipping normal
faults that transeet the quarry displace the contact 10 a higher elevation, resulting in in the
appearance of a shallower dip angle.

LBG completed a lineament analysis wsing LiDAR (Light Detection and Ranging) to
idemify and map significant fracture and fault zones in the Study Area. LBG obtained LiDAR
survey data for the Study Area from an internet source. The LiDAR data and our ArcGIS
software were used to plot a digital elevation model of the project area that was examined 1o
locate larger scale lineaments (figure 3). The LIDAR image is plotted and examined directly to
locate large scale and extensive topographic flexures that may represent fracture lineaments, The
term “fracture” as used here also means joints, faults and bedding-plane fissures in the otherwise
fairly dense fabric of the local volcanic-sedimentary bedrock. The results of the LiDAR analvsis
are transposed onto the Geologic Map in figure 2.

In general. the LIDAR analysis shows a moderate fracture density with a dominam
northeast-southwest set of lineament trends and a less dominamt north-south lineament trends.
The lincament trends show a moderaie 1o high degree of parallelism., which is consistent with the
genesis of the fracturing; and provide some validation of the lincament interpretation.  The
results are also very consistent with Simpson’s interpretation (Simpson, 1966; appendix 1) and
observations made in the Tilcon Quarry,

LBG used the wpography for the Study Area, Rodger's geology map with transposed

LIDAR lineamems and the Reservoir Plan for the proposed storage reservoir developed by
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Lenard Engineering. Inc. (LEL 2017) 10 constructed two geologic cross sections to facilitate our
understanding of the conceptual hydrogeologic model. Section Line A-A" and B-B" are shown
on the geologic map (figure 2). The sections were developed using a verlical exaggeration of
seven times, 1o provide greater detail of the stratigraphy over the approximately 2.5 mile long
sections lines. The sections depict the bedrock geology and do not show the relatively thin
surficial materials. The sections also note municipal and watershed boundaries, roadways,
surface-water features and piezometer locations, the Parcel and the limit of the proposed storage
FESCTVoIr.

Section A=A" is oriented in an east-west direction (looking north) and transeets the width
to the Study Area through the proposed quarry expansion/reservoir area (plate 1). The geologic
interpretation of Section A=A shows the stratigraphic units slope or dip to the east at
approximately 7 to 9 degrees; and are offset by steeply dipping normal faulis with relative
upward movement of the footwall {east side) and downward movement of the kneewall (west
side). The stratigraphic units are shown to range in thickness from approximately 100 to
350 feer; with the Holyoke Basalt thinning westward due to uplift and erosion.  Section A-A’
indicates the proposed storage reservoir within the Holvoke basalt, with the possibility of
contacting the Shuttle Meadow Formation in the eastern portion of the proposed reservoir. The
land surface of the Parcel and areas to the east in New Britain are entirely underlain by the
Holyoke Basalt. The steep slopes 1o the west are underlain by the Shuttle Meadow Formation
and Talcott Basalt. The Quinnipiac River Valley near Interstate 84 is underlain by the New
Haven Arkose.

Section B-B" 15 oriented in a north-south direction (looking east) and transects the length
ol the Study Area, through the existing Tileon Quarry. proposed quarry expansion/reservoir arca
and Shuttle Meadow Reservoir (plate 2), The geologic interpretation of Section B-B* shows the
stratigraphic units dip gently to the south at less than 2 degrees; and are similarly offset by
steeply dipping normal faults with relative upward movement of the footwall (east side) and
downward movement of the kneewall (west side). The stratigraphic units are shown to range in
thickness from approximately 100 1o 250 feet. Section B-B’ indicates the proposed storage
reservoir within the Holyoke basalt, with the possibility of contacting the Shuttle Meadow
Formation in the southern portion of the proposed reservoir. The land surface of the Tileon

Quarry, Parcel and areas south to the Shuttle Meadow Reservoir are underlain by the Holvoke
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Basalt. A steep normal fault displaces the Shuttle Meadow Formation upward, beneath the
Reservoir. The Quinnipiac River Valley is positioned over a steep normal fault that places the
Shuttle Meadow Formation beneath the south bank and the Holvoke Basalt beneath the north
bank of the river.

The bedrock geologic map in Appendix | includes geologic cross section C-C”, oriented
i a northwest-southeast direction (looking northeast) and transects through the southwest corner
of the Parcel (Simpson, 1966). Section C-C" shows similar stratigraphy. sloping to the cast and

offset by normal faulting at a one to one scale with no vertical exaggeration,

24 Swrficial Geology

The surficial geology within the Study Arca consists primarily of variable thicknesses of
glacial ice laid nll deposits, with post glacial 1alus (formed by an accumulation of broken rock
debris) covering the steeper west-facing slopes (Stone, 1992) (figure 4). To the north, the
Quinnipiac River valley is filled with sand and gravel from undifferentiated glacial meltwater
deposits. To the west, the Quinnipiac River terrace deposits are comprised of sand overlying
liner grained sediments laid down by glacial meltwater sireams; with a narrow channel of more
recent alluvial sand deposits associated with the current Quinnipiac River. Further southwest the
sediments coarsen 10 include sand and gravel from undifferentiated glacial meltwater deposits.,

Till comprised of an unsorted mixture of clay through boulder sized material was
deposited by the glaciers directly on the bedrock surface. Throughout most of the Study Area
the tll 1s mapped as being relatively thin to absent; interpreted 1o be generally less than 10 feet
thick. Melt waters from the receding glaciers deposited sand and gravel in the lower topography
of the Quinnipiac River Valley, interpreted to be up to 400 feet thick. More recently, alluvial
sediments have been deposited within watercourses and erosional 1alus debris developed on the

steeper basalt slopes.

2.5  Groundwater

Groundwater beneath the Study Area is expected 10 exist within the unconsolidated
sediments and fractured bedrock under perched water table, phreatic water table and partially
confined conditions. In the thin till, groundwater may occur seasonally and is likely perched at

the bedrock surface. In the thicker portions of the till and within the sand and gravel sediments
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groundwater may be present within a few feet of grade and likely exists under water table
conditions, but may locally be perched within the till and above less permeable materials (like
swamp muck). Within the bedrock. groundwater will exist within remnant bedding planes.
Joints, fractures and faults and to a lesser extent in the interstitial pore spaces in the sedimentary
rocks. under phreatic and confined conditions. Note that the basalt has virtually no available
pore space. The groundwater surface in the bedrock is expected 1o be on the order of 5 10
30 fthg (feet below grade): closer to the surface a1 lower elevations near potential discharge
points; and with a poremtiomerric surface elevation (the elevation to which water rises in a well
that 1aps a confined aquifer or fracture) above the bedrock surface if confined. The volcanic and
sedimentary bedrock are expected to exhibit different hydraulic characteristics.

Groundwater Now is expected to somewhal mimic wpography, Mowing wward local and
regional discharge points at lower elevations, Beneath the proposed quarry expansion/reservoir
arca groundwater should generally flow to the ¢ast towards the unnamed watercourses to
between the West Canal and Route 372 (Corbin Avenue) in New Britain (figure 5). West of the
ridgeline at the western edge of the Parcel and proposed quarry expansion/reservoir and north of
the Tilcon Quarry groundwater should flow to the west and north wwards the Quinnipiac River.
More locally. the groundwater flow direction in thin overburden will be influenced by proximate
surface-water features. Similarly. the local bedrock groundwater flow will be influenced by the
head differential proximate to the Tilcon Cuarry. The bedrock may also be influenced by
regional discharge points, including the Farmington River o the south at elevation 100 fims] and
east al elevation 85 fimsl, Salmon Brook to the west at elevation 160 fimsl, and Stony Brook to
the northeast at elevation 150 fimsl.

The Connecticut Depariment of Energy and Environmental Protection (CTDEEP) has
classified the groundwater beneath and south of the New Britain Parcel as GAA, reflecting its
contribution 1o Shuttle Meadow Reservoir; a public drinking water supply reservoir (CTDEEP,
20011 and 2015} {figure 6).  The immediate surrounding area is classified as GA groundwater,
with designated uses for existing private and potential public or private water supplies. LBG
has confirmed that the potable water supply in these areas is derived from public water service
and private groundwater wells (see Section 3.0 below). Arcas beyond to the north and west are
classified as GA impaired indicating treatment may be needed o meet potable standards and the

goal 1 to remediate groundwater to GA standards.  Areas bevond 1o the east in New Britain are
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classified as GB indicating groundwater is not suitable for consumption due o waste discharges.
spills or leaks of chemicals or land use impacts.  Groundwater beneath the westem portion of
the Study Area. in the vicinity of the Quinnipiac River Vallev, is mapped as a Level A Aquifer
Protection Area, indicating it is within the area of contribution to a public water supply well.
The Level A zone in the northwest portion of the Study Area is associated with the Woodford
Avenue Well Field operated by Valley Water Svstems, Inc. The Level A zone in the west
portion of the Study Area is associsted with Well 9 operated by the Southington Water
Departiment.  The Level A zone o the west of Shuttle Meadow Reservoir is associated with

Patton Brook Well Field operated by the Southington Water Department.

2.6 Surface Water and Drainage Basins

The surface-water features within the Parcel and immediately south and east of the Parcel
have been inventoried by Davison Envirenmental, LLC to include intermittent watercourses and
perimeter wetlands #4 and #3, other pocket wetlands #1, #2, #3, #6, #7, #8, #9 and #10, potential
vernal pools (PVPs) #1, #2, #3, #4, and #5 within corresponding wetland arcas and isolated
PYVPs #6, #7 and #8 southwest of the southern limit of the proposed storage reservoir { Davison,
2007 (Appendix 11).  Other mapped surface-waters bodies within the Study Area include the
Quinnipiac River located 3.500 feet north and 4,000 west of the Parcel. the Plainville Reservoir
{aka Crescent Lake) and unnamed outlet watercourse located 1,200 1o the southwest, Pation
Brook located 6.500 feet to the southwest, two intermittent watercourses located 300 feet south
and 1,600 feet east, the West Canal located 800 feet 10 the east, the Shuttle Meadow Reservoir
and unnamed outlet watercourse located 4.000 feet to the south, Shultz Pond located on the
Reservoir outlet watercourse approximately 3,000 feet southeast of the Parcel, and the East
Canal located 3,500 feet southeast of the Parcel (figure 1).

The CTDEEP has classified the Quinnipiac River as a B surface-water body, designated
for habitat for fish, other aquatic life and wildlife; recreation, navigation; and industrial and
agricultural water supply (CTDEEP, 2011) (figure 6). The Plainville and Shuttle Meadow
Reservoirs, intermittent watercourses and East and West Canals are Class AA surface-water
bodies, designated for existing and proposed drinking water supplies as well as Class B uses, not
including navigation. Of note. the Plainville Reservoir (also known as Crescent Lake) is no

longer used as a dnnking water reservoir. The unnamed outlet watercourses and Shultz Pond are

LEGGETTE, BRASHEARS & GRAHAM, INC.



10

Class A surface-water bodies designated for Class B uses as well as potential drinking water
supplies.

The City of New Britain Parcel and the proposed quarry expansion/reservoir area exist
almost entirely within the Connecticut Major Basin No. 4, Mattabesset Regional Basin No. 46,
Willow Brook Subregional Basin No. 4602, Basin No. 4602-01-1 (CTDEP, 1981) (figure 7). Of
note, the eastern hmit of Basin No. 4602-01-1 is the constructed West Canal. which directs
captured surface water and runoff to the Shuttle Meadow Reservoir. The castern portion of the
Study Area in New Britain that is developed by residential properties exists in Basin Nos. 4602-
03-1 and 4602-00-1. The southern portion of the Study Area including the Shuttle Meadow
Reservoir exists in Basin Mo, 4602-00-1-11, The East Canal, which captures surface-water and
runofl’ from Basin No. 4602-02-1. including overflow from the Wassel Reservoir, also
discharges to the Shuttle Meadow Reservoir. The northemn and western portions of the Study
Area including approximately 4 acres of the northwest and western portions of the New Britain
Parcel, the Quinnipiac River and Plainville Reservoir exist in the South Central Coast Major
Basin No. 3, Quinnipiac Regional Basin No. 52 and Quinnipiac River Subregional Basin No.
5200; including from north to west Basins Nos. 3200-00-1-1.1, 5200-00-1, $200-02-1-L1 and
5200-02-1.

To better understand the hyvdrology and potential impact to the identified surface-water
features on the Parcel that would remain afier construction of the propose storage reservoir, LBG
further subdivided Basin No. 4602-01-1 into project-area basins A through N (1able 1 and
figure 8). Each basin is defined by a designated owtlet point (point of analvsis) for a target
surface-water feature and the watershed boundary determined by topography.  Direct
precipitation and stormwater runofT within these project-specific basins follow topography and
discharge to the identified surface-water features. Some portion of the surface-water hydrology
may also be supported by overburden-groundwater runoff and possibly bedrock-groundwater

runcd! within the drainage basins.

30 WELL INVENTORY SURVEY

According o the CTDEEP records the closest public water supply well is the Woodford
Avenue Wellfield Well Mo, 7 operated by Valley Water Systems, Inc., located approximately
4,000 feet northwest of the limit for the proposed reservoir (CTDEEP, 1991) (figures 6 and 9).
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The Well @ Wellfield operated by the Southington Water Depariment is located approximately
4,300 feet southwest of the limit of the proposed reservoir. Both public water-supply wells are
completed in the overburden glacial outwash sediments deposited in the Quinnipiac and Pation
Brook valleys.

I'wo process water supply wells located on the Tilcon property are operated under a
CTDEEP General Permit for Water Diversion (figure 9).  One well supplies water 1o the
conctrete plant for the concrete mixing operation, with minor quantities used to fill concrete truck
water supply tanks and rinse trucks during loading operations. 'Water from the other well is used
for onsite dust suppression and non-contact cooling water for heat exchangers associated with
recirculating bearing oil. According to information in the permit application the wells are drilled
in bedrock within the Shuttle Meadow Formation,  There are several other low-yield bedrock
wells on the Tilcon property used to provide potable water for kitchens, bathrooms and other
uses with the office buildings.

LBG completed a well inventory survey for properties located within 1,300 feet of the
Tilcon and subject City=owned parcel (figure %). Parcel maps identify 661 properties within the
search area; including 176 properties in New Britain, 471 properties in Plainville and
14 properties in Southington.  The lists of property addresses and owners were provided to the
MNew Britain Health Department, New Britain Water Department, Plainville-Southington Health
Department. Plainville Public Works Department and the Southington Water Department 1o
confirm connection to the public water service and/or records for permits or completion reports
for private water-supply wells. LBG also reviewed well completion reports for the scarch area
on file at the Department of Consumer Protection in Hartford, and made a windshield tour of the
sgarch area to idenuly any visible evidence of well surface completions. Copies of the
information obtained during the well inventory survey are included in Appendix 111.

The well inventory survey confinmed that 540 of the propertics in the search area are
connected to public water: 143 properties in New Britain and 397 properties in Plainville. The
14 properties in Southington are not connected 10 public water, Fiftv-four (54) properties in the
search area with no record of public water service were determined by visual or research
evidence 10 be undeveloped; 28 properties in New Britain, 16 properties in Plainville and
Il properties in Southington. For the 67 remaining properties the survey identified visual and/or

documented evidence of 38 private water supply wells: including 35 wells in Plainville
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(12 visual only, 4 by visual and report and 19 by reports only) and three wells in Southington
{reports only) (figure 9). No evidence of private water supply wells was found for the 178 New
Britain properties within the search area. Twentyv-nine (29) properties in the search area with no
record of public water service or visualfreport evidence of a well are considered to have the
potential for a private water supply well, including five properties in New Britain and
24 properties in Plainville; equating to a total of 67 properties in the search area with confirmed
or potential wells.

The majority of the identified and potential private wells are located 1o the west and north
of the exising quarry and proposed quarry expansion/reservoir area; ranging in distance from
approximately 2,300 to over 5,500 feet from the limits of the proposed storage reservoir. The
closest identified private well is located at 50 View Street in Plainville. The five potential wells
in New Britain are located approximately 1,300 to 3,500 feet from the eastern limits of the
proposed storage reservoir, with the closest potential well located at 23 Hickory Hill Road in
New Britain.

According to the bedrock geologic map and the limited well completion reports, all of the
wells located in Plainville are completed in the sedimentary (Shuttle Meadow Formation) or
volcanic ( Talcott Basalt) units that are stratigraphically below the Holvoke Basalt. Three of the
wells located along Cyrenius Avenue in Plainville, approximately 5,500 feet west of the
proposed storage reservoir, are completed in the shallow overburden glacial outwash sediments.
The potential wells in New Britain may be completed in the Holyoke Basalt, or the underlyving

sedimentary rocks.

40  HYDROGEOLOGIC INTERPRETATION
+.1 Voleanic Bedrock

The Holyoke Basalt {and stratigraphically lower Talcott Basalt) is interpreted to have no
:ijgni.ﬁl:.'unl primary porosity (percentage of void space in a rock, defined as the ratio of the
valwme of the voids or pore space divided by the toral volume) and localized zones of low to
moderate porosity in areas of primary joimting and secondary fracturing and faulting. The
hydraulic conductivity (rate of flow under a unit hydraulic gradiemt throngh a it cross-
sectional area of an aguifer, sometimes expressed as the ratio of velocity o hydraulic gradient

indicating permeability) of basall is extremely low, except within discrete fault zones. This
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assessment of porosily and conductivity is supported by observations within the Tilcon Quarry
and groundwater-level, permeability and pumping test data obtained by LBG as part of a
hydrogeologic assessment of a similar quarry in the Holyoke Basalt in East Granby, Connecticut.

The Tilcon Quarry staff has reported that the majority of stormwater runofl from
precipitation events is retamned within the mine area, with the 5 to 10 foot thick residual blast
zone in the pit floor or ponded in the lowermost elevations of the pit floor, and does not infiltrate
sigmficantly into the basalt. Retained stormwater either evaporates or is pumped to onsite or
offsite discharge points. This provides some indication of the low porosity and conductivity of
the basalt.

Inspection of the rock exposures in the Tilcon Quarry showed generally low 1o moderate
fracture density with areas of high fracture density near faults, but very few areas of groundwater
discharge along the steep pit walls; except where faulting was observed. The lack of significant

drainage in the pit walls provides some evidence of the low conductivity of the basalt,

4.2  Sedimentary Bedrock

The sedimentary sandstone, siltstone and shale bedrock of the Shuttle Meadow Formation
may be relatively porous and have low 1o moderate hydraulic conductivity; although the lavered
stratigraphy 15 expected o limitreduce the vertical hydraulic conductivity. Well records for
surrounding properties indicate that several water-supply wells are completed in the sedimentary
bedrock. including a relatively high-vield process-water well at the Tilcon Quarry. The mine
staff reported that the stormwater management program within the quarry includes infiltration
inte the Shuttle Meadow Formation where “sandstone™ is exposed on the pit floor. The
information concerming the well yields and infiliration capacity provide qualitative support for
relanvely higher porosity and conductivity of certain sedimentary rock compared to the basalt.
The Shuttle Meadow Reservoir is underlain by the Shutile Meadow Formation, which provides
qualitative support the relatively low vertical hydraulic conduetivity of the sedimentary rocks
due to compositional variability in the stratigraphy (figure 2). Low vertical conductivity may
also inhibit hydraulic connection w0 adjacent bedrock units. partially confining the underlying
Talcott Basalt or New Haven Arkose.

The New Haven arkose is expected to have a relatively higher primary porosity and

hydraulic conductivity. The cemented structure of the arkose has a plastic response to fracturing
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that tends 1o retain fracture and fault geometry that can increases the hydraulic conductivity and
transmissivity (rate of flow under @ wnit hydraulic gradient through a unic wideh of aguifer of
thickhess).

4.3 Overburden Sediments

Glacial all has low 1o moderate porosity on the order of 10 to 25 percent and low
hydraulic conductivity (Driscoll, 1986). Thin tll deposits on the hillsides of the proposed quarry
expansion/storage reservoir area tend 1o promote stormwater runoff, minimire infiltration and
provide little sustained overburden-groundwater runofl, Thicker till deposits observed where the
slope flattens can provide seasonal, metered runoff o support wetland functions and intermittent
drainage, especially if deposited on low permeability bedrock that limits vertical leakage.

Sand deposits in the river valleys to the north and west of the proposed storage reservoir
have significantly higher porosity (25 10 45 percent) and hydraulic conductivity and can store
and transmit large quantitics of water. Note that several public-water supply wellficlds are

located in these sandy deposits.

44  Hydrology of Intermittent Watercourses, Wetlands and Potential Vernal Pools

For the purpose of this study the conceptual model assumes the Quinnipiac River,
Plainville Reservoir (also known as Crescent Lake) and unnamed outlet watercourse, Pation
Brook, Shuttle Meadow Reservorr and unnamed outlet watercourse, Shultz Pond, and East Canal
are located sulficienly distamt and owtside of the potential influence of the proposed storage
reservoir to warrant more detailed evaluation of their contributing hydrology.

The intermittent watercourses. wetlands and PVPs located on and near the Parcel formed
in topographic depressions in thin glacial tll deposits overlying basalt bedrock, or directly on the
basalt bedrock surface (Appendix 11). The spatial distribution of the surface-water features
suggests their geomorphology is closely associated with preferential erosion along bedrock
faults/fractures. resulting in the topographic lows and isolated pockets that contain the features,
OFf note. PVP # 4 and #5 are located in headwater areas for watercourses #4 and #5, while the
remaining pools are located in isolated pockets. Overtime, decomposed organic materials have

accumulated in portions of these areas to form a low permeability layer above the till deposits or
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bedrock. These organic layers tend 1o limit or retard vertical leakage of surface water and may
confing the underlying groundwater.

The hydrology of the surface-water features is principally derived from direct
precipitation, stormwater runeiT within the comributing drainage basins and limited, seasonal
overburden-groundwater runoff’ from the immediately adjacent till sediments.  The low
permeability of the organic layer. till and/or bedrock combined with the subdued topography
promoles seasonal retention of stormwater,  The geomorphology of these surface-water features
may also promote relatively thicker accumulations of till deposits that can support a greater
thickness of groundwater saturated sediments; providing o nearby water source that may extend
they hvdro-period.  If present, bedrock-groundwater runoff through underlying faults may also
contribute 1o the hydrology, seasonally reversing the vertical hydraulic gradient. The converse
could also be true, with seasonally lower water levels in the bedrock inducing surface-water
leakage into underlying faults. The low conductivity of the organic laver and till would likely
minimize the positive and negative impacts of bedrock-groundwater runofT.

Site-specific field data was developed 1o better our understanding of the surface-water
hydrology.  In November 2016 LBG installed piezometers PZ-1, 2, 4, 5, 6, and 7 in
representative surface-water features (figure 10). In February 2017 PZ-6 was lost and replaced
with PZ-6K. In March 2017 PZ-8 was installed in PVP #2. Each piczometer was constructed
using a |.5-foot long, 1.5-inch diameter, stainless-sieel, wire-wrapped screen with drive poimt
attached to a 5-fool long steel pipe. The piczometer was manually driven by hammering to
approximately 6.5 ft bg (feet below grade); until the top of the screen was approximately 2.0 ft
bg (table 2). Driving conditions dictated the final completion depths. After installation the
piczometers were developed by surging and pumping to insure the screen zone was connected to
groundwater in the shallow sediments.

Between November 2016 and June 2017 LBG made manual water-level measurements at
each prezometer on nearly a monthly basis (table 2). Manual measurements were made of the
depth 1o surface water (owmside pipe) and depth to groundwater (inside pipe) referenced to the top
of the piezometer pipe. Vertical hydraulic gradients (the vector gradient between two or more
hydraulic head measurements over the length of the flow path) were computed by dividing the
difference between the surface-water and groundwater levels by the depth of the midpoint of the

sereened interval below the ground surface (Winters, 1988). The potential for groundwater
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contribution to surface water is indicated when the water level inside the piezometer is higher
than the surface-water level. This condition indicates the potemtial for the surface water 1o
“gain” Now (1.e., the surface-water hydrology may be supported by groundwater discharge), and
by convention, the vertical hydraulic gradient is assigned a positive value. When the
groundwater level in the piezometer is lower than the surface-water level the vertical hyvdraulic
gradient is assigned a negative value; indicating the potential for “fosing” surface-water flow 1o
groundwater,

The precipitation condition during the monitoring period has a direct bearing on the
piezometer data and surface-water hydrology. With the exception of April and May 2017, the
total monthly precipitation during the monitoring period measured at the National Oceanic and
Atmospheric Administration (NOAA) station at Shuitle Meadow Reservoir was below the
A0-year normal precipitation amount; ranging from 0.36 to 3.23 inches below normal (table 3).
The relatively drier conditions would tend to reduce the volume of surface water derived from
direct precipitation and stormwater runofl and groundwater recharge by infiltration.  With the
exception of November 7, 20016 and February 23, 2107, precipitation was recorded over the
T-day perniod preceding each piezometer measurement; ranging from 0.07 10 2,48 inches (iable
2). The NOAA precipitation data 1s included in Appendix IV,

The piezometer data are summarized below:

e PZ-1 . Downstream Reach of Wetland Watercourse #4:

This reach of Watercourse #4 is located at elevation 450 ft msl, approximately 150 feet
east of the limit of the proposed storage reservoir; and would therefore remain afler
construction of the reservoir approximately 50 feet above the maximum reservoir stage
height of 400 ft msl. The data document consistent negative vertical hydraulic gradients
throughout the monitoring period, indicating a potential losing surface-water flow
comdition, No surface water was measured in 2016 or June 2017, The data confirm the
miermittent nature of the watercourse and suggesis the hydrology in this reach of the
walercourse 18 principally supported by surface-water runoft.

o PZ-2in PVP #4:

PVP #4 s located in the headwater area of wetland/watercourse #4 al approximate
clevation 487 ft msl; within the limit of the proposed storage reservoir. No surface water
was measured in PVP #4 in November and December 2016; reflective of the historical
dry conditions.  With the exception of January and early June 2017, the data show
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shghtly positive and consistent vertical hvdraulic gradients, ranging from 0.01 o 0.03
Ut (foot per foot).  The data suggest the hydrology for PVP #4 is principally derived
from stormwater runoff, with negligible support by groundwater discharge from the
surrounding sediments and/or bedrock.

P'Z-3 in Mid-Stream Reach of Wetland/Walercourse #5:

This reach of Watercourse #3 is located at elevation 325 ft msl; within the limit of the
proposed storage reservoir.  PZ-3 documents a similar hydrology w PVP #4: the
historical dry conditions in 2016 and a relatively neutral vertical hydraulic gradient
ranging from -0.01 to 0.01 f'fi.  The data suggest the hydrology for this reach of
wetland 'watercourse #3 is principally derived from stormwater runoff, with negligible
support by groundwater discharge from the surrounding sediments and/or bedrock. The
absence ol measureable surface water in late June 2017, after a week of 1.35 inches of
precipitation, provided support for a losing surface-water flow condition in this reach of
the watercourse. OF note, the losing condition may be promoted by an absence of a
significant organic layer within a watercourse,

dream Reach of Wetland/Watercourse #5:

PV #5 and this reach of Watercourse #5 are located at elevation 545 fi msl; within the
limit of the proposed storage reservoir. Following the dry conditions of late 2016, the
piezometer data shows a downward vertical hydraulic gradient in January and February
2017: documenting a losing surface-water flow condition. For the balance of the
monitoring period the data show a slightly positive gradient ranging from 0.01 1w 0.04
UM and a gaining condition.  Again, the data suggest the hydrology for PYP #5 and this
reach of wetland/watercourse #5 is principally derived from stormwater runoff, with the
possibility of minor support by groundwater discharge from the surrounding sediments
and/or bedrock. OfF note, the highest surface-water level recorded in February 2017
corresponds with the most negative vertical gradient and follows a rainless 7-day period.
This may indicate the low permeability organic laver or till plays a key role in
maintaining the seasonal hydrology of PVP #5; more significant than any potential minor
contribution from groundwater.

PZ-5 in PVP #1:

PVP #1 is located at elevation 560 ft msl in an isolated pocket wetland approximately
250 feet west of the limit of the proposed storage reservoir; and would therefore remain
after construction of the reservoir approximately 160 feet above the maximum reservoir
stage height of 400 ft msl. Following the dry conditions of 2016 measurable surface
waler 15 maintained in PVP #1 for the balance of the monitoring period. In general, the
data shows a shight positive vertical hydraulic gradient ranging from 0.01 w0 0,02 f'ft. A
shightly losing surface-water flow condition is documented in February 2017 following a
ramnless 7-day period. The data suggest the hydrology for PVP #1 is principally derived
from stormwater runofT from the approximately %.3-acre drainage basin, with negligible
support by groundwater discharge from the surrounding sediments and/or bedrock. Once
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again, the highest surface-water level recorded in February 2017 corresponds with the
losing flow condition. This may indicate the low permeability organic layer or till plays a
key role in maintaining the seasonal hydrology of PVP #1; more significant than any
potential minor contribution from groundwater,

PZ-6 in PVP #3:

PYP #3 is located at elevation 570 ft msl: within the limit of the proposed storage
reservoir and approximately 100 feet south of the southern limit of the Tilcon Quarry.
Following the dry conditions of 2016 measurable surface water is maintained in PVP #]
for the balance of the monitoring period. The data shows relatively more significant
positive vertical hydraulic gradients compared to the other piezometers, ranging from
0.03 1o 032 f'ft. A significant losing surface-water flow condition (gradient of -0.54
ft'ft) 1s documented in February 2017 again corresponding to the highest measured
surface-water level and following a rainless 7-day period.  The data sugpest the
hydrology for PVP #1 may be more significantly supported by groundwater discharge
from the surrounding sediments andfor bedrock. in addition to stormwater runoff.
However, at this relatively high ¢levation and position within the contributing drainage
basin there s unlikely to be adequate bedrock recharge area to support significant
bedrock groundwater recharge into PVP #3. It is also inleresting to note that the close
proximity to the Tileon Quarry pit does not appear to impact the vertical gradient and
potential gaining surface-water flow condition at PVP #3.  The record high surface-water
level in February 2017 again comresponds with the single losing flow condition, which
suggests the organic layer or till also plays a key role in maintaining the seasonal
hyvdrology of PVP #3

PZ-7 in Downstream Reach of Watercourse #5:

This reach of Watercourse #5 is located at elevation 480 fi msl; within the limit of the
proposed storage reservoir.  The data document consistent negative vertical hvdraulic
gradients throughout the monitoring period ranging from -0.11 w0 -0.33 ft/fi, indicating a
potential losing surface-water flow condition. Mo surface water was measured in 2016 or
June 2017, The data confirm the intermittent nature of the watercourse and suggests the
hydrology in this reach of the watercourse is principally supported by surface-water
runolf. The record high surface-water level in February 2017 [ollowing a 7-day rainless
period suggests an organic laver or till may be more prevalent in this reach of the
watercourse.

PZ-8 in PVP #2:

PVP £2 15 located at elevation 575 ft msl in an isolated pocket wetland approximately
250 feer west of the limit of the proposed storage reservoir and 250 feet south of the
Tilcon Quarry pit; and would therefore remain after construction of the reservoir
approximately 175 feet above the maximum reservoir stage height of 400 fi msl. Few
data exists for PZ-8 since it was installed later in the monitoring program, but, unlike the
other FVPs the data shows a consistent negative vertical hydraulic gradient, ranging from
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006 to -0.12 [Vl The data suggests the hydrology for PYP #2 is principally supported

by surface=water runoll from the approximately 3 6-acre drainage basin.

The piczometer data supponts or validates the conceptual model for the hvdrology of the
surface-water features, derived principally from direct precipitation and stormwater runoff with
negligible to minor contribution by groundwater discharge from the surrounding sediments and
possibly bedrock. The most positive gradients were measured in PVP #3, closest 1o the existing
quarry: confirming the low permeability nature of the basalt bedrock or absence of significant
contribution to surface-water hydrology from bedrock groundwater and suggesting that pi
excavation does not significantly impact nearby surface-water hvdrology. The most negative
gradients were measured in the down-stream reaches of the intermitient watercourses,
confirming the absence of any contribution from groundwater. Low permeability organic layers
and ull likely contribute to lengthening the hydro period of certain features, and where absent
(mostly in watercourses) result in more significant negative hydraulic gradients and losing
surface-water flow conditions. The model interpretation is qualificd by the relatively drier
precipitation conditions during the monitoring period, compared to normalized conditions, which

could result in reduce infiltration and groundwater recharge.

50  PROPOSED STORAGE RESERVOIR

The proposed storage reservoir would be constructed by expanding the eastemn portion of
the Tilcon Quarry excavation to the south, onto the City of New Britain Parcel (LEL 2017 and
Appendix V). The propose expansion arca al the maximum reservoir stage elevation of
360 ftmsl 15 approximately 39 acres. The quarry operation is completed by blasting and
excavation of the Holvoke Basalt in 40-foot lifts, leaving benches of basalt at the perimeter of
each lift for a haulage road. OF note, this quarrying technique leaves behind a five 1o 10-foot
thick zone of blast-fractured rock (rubble zone) on the quarry floor that cannot be removed by
mechanical excavation.  The secondary porosity and permeability of the rubble zone is
significantly higher than the native basalt.

Currently the deepest point of excavation in the eastern portion of the quarry is at
approximately elevation 260 ft msl, It was reported to LBG that Tileon plans excavation of at
least one more lilt in this area o elevation 220 ft msl.  This would be the deepest point of the

proposed storage reservorr.  The anticipated expansion activities would include clearing of trees
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and other vegetation from the proposed expansion area and removal of the tll overburden
followed by excavation. Excavation would be completed in a similar manner to the current
quarrying operation, with the bottom elevation paralleling the eastward sloping contact between
the Holyoke Basalt and Shuttle Meadow Formation. The perimeter of the final reservoir would
be shaped by 40-foot basall benches, with a bottom oor ranging in elevation from 220 1o 360 it
msl; the highest elevation equaling the maximum reservoir stage height, controlled by the lowest
perimeter elevation in the northeast corner of the quarry of approximately 367 ft msl. The
vertical reliel of the final reservoir walls on the Parcel would range from a high of approximately
600 ft msl in the southwest corer to approximately 430 ft msl at the northeast comer: comprised

entirely of basalt bedrock. Some thin till deposits may remain at the top of the pit walls.

6.0  QUALITATIVE-IMPACT ASSESSMENT

The qualitative-impact assessment focuses on anticipated direct impacts and potential
indirect impacts 1o the identified surface-water features within and nearby the Parcel and the
nearby private water supply wells, The assessment considers our conceptual hydrogeologic
model, our interpretation of the hydrogeology for the principal bedrock units, overburden
deposits and identified surface-water features. and the mine plan for the proposed storage

PESErVNE.

6.1 Anticipated Direct Impacts

Surface-water [eatures within the proposed storage reservoir will be directly impacted by
the proposed storage reservoir. Quarry expansion will result in removal/elimination of PYVP #4
and #3, Wetland #3, #6, #8, and #9 and significant portions of Wetland # 4, #5, #7 and #10 and
Watercourse #4 and #3 {Davison 2017, Appendix 11).

Direct impacts include the removal/elimination of significant portions of certain drainage
basins that support the hydrology of the downstream reaches of Watercourse #4 (44 %) and #5
{91 %a) east of the limit of the proposed storage reservoir (table 1 and figure 7). Expansion will
result in moderate losses of contributing drainage-basgin area 1o Watercourse #4 at the outlet to
the West Canal (22 %0), Wetland #7 (23 %) and Wetland #10 (25 %o); and lesser impacts to the
drainage areas for the West Canal (18 %) and Wetland #6 (15 %),
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Additional direct impacts to remnant portions of Wetlands #5 and #10 in the close
proximily to the excavation limit of the proposed storage reservoir, resulting from lowering of
the phreatic water table (underground surface bencath which earth materials are saturated with
water) in the wetland/till sedimems, steepening of the hydraulic gradient and increasing
groundwater flow velocities: all contributing to potentially reducing the hydro period.

Other direct impacts to the downstream reaches of Watercourse #4 and #5, the upstream
reach of Watercourse #5 and PVP #6 may result from lowering of the potentiometne surface (the
elevation 1o which water rises in a well that taps a confined aquifer; representing the confining
pressure or hydrostatic head) in the basalt bedrock within the proposed quarry expansion area il
their hydrology is significantly supported by bedrock groundwater. The low permeability of the
basalt bedrock 1s expected to mitigation or significantly limit the lateral extent of this impact.

There should be no significant direct impacts to the hydrology supporting Shuttle
Meadow Beservorr (6.1 %6), East Canal (0 2&), intermittent Watercourse (o the south of the Parcel
identificd in Table 1 and Figure 7 as 4B (Basin 11D I} (0 %), PVP and Wetland #2 (1 %), PVP
and Wetland #1 (0 %), upstream reach of Watercourse #35 (7 %) and PVP 47 and 8 (0 %), The
principal hydrology for these surface-water features are direct precipitation, stormwater runoff
and limited overburden-groundwater runofl,  The proposed storage reservoir does not
significantly reduce the size of the contributing watersheds for these features and therefore
should not reduce their respective water budgets.

Any potential for direct impact to the nearby water supply wells is mitigated by the
separation distance from the limit of the proposed storage reservoir and the low hydraulic
conductivity of the basall bedrock. There will be no additional consumptive water loss from the
expanded quarry: which, if present, would be mitigated by surface water stored in the reservoir.

Therefore, the water budgets for the larger-scale drainage basins should not be directly impacted.

6.2 Potential Indirect Impacts

Lowening the potentiometric surface in and around the proposed storage reservoir could
potentially reduce the amount of bedrock groundwater discharge 10 PVP #1 and possible but to a
lesser extent PVP #7 and #8. Note the hydrogeologic model concludes the potential gaining
surface-water condition measured in PVP #1 is due to groundwater discharge from the adjacent

glacial till sediments, with very limited potential for signilicant bedrock groundwater discharge.
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It this assumption 15 correct, then lowering of the potentiometric surface in the bedrock would
have a negligible potential to impact PVP #1; and by extrapolation PVP #7 and #8.

There should be no potential impacts to the nearby residential water supply wells. The
proposed quarry should not result in any consumplive loss to the bedrock aquifers utilized by the
nearby wells. The actual volume of bedrock groundwater should increase due 1o more efficient
and direct infiltration within the quarry/reservoir limits and the water storage contained in the
reservoir.  The low hydraulic conductivity of the basalt bedrock should limit the extent of the
groundwater-impact arca (the area where lowering of the potentiometric surface could impact
existing groundwater uses). This conclusion is supported, in part, by the separation distance
between the nearby wells and the limit of the proposed storage reservoir, the majority of nearby
wells being completed in the Shuitle Meadow Formation below the Holyoke Basalt, and the
absence of any known or reported well problems near the existing Tilcon Quarry.

Construction of a water storage reservoir with a maximum stage clevation above the
potentiometne surface in the surmounding rock has the potential to induce infiltration along
faulis/fractures and within the underlying Shuttle Meadow Formation, where in contact with the
reservoir.  Induced infiltration at the reservoir could raise groundwater levels within
faults/fractures or the underlying sedimentary rock outside of the reservoir; specifically at

elevanons below 400 11 msl and decreasing with distance.

6.3  Oiher Considerations

The storage capacity of the proposed reservoir may be affected, to a small degree, by
leakage into underlyving laults/fractures in the basall bedrock, lithologic conmacts, and more
permeable strata within the Shuttle Meadow Formation. Leakage rates should decrease over
lime as features associated with the primary and secondary porosity of the bedrock become
saturated; then continued at a significanly reduced rate controlled by the resulting hydraulic
gradient and transmissivity.

It follows that leakage of surface water from the proposed storage reservoir has the
potential to increase the potentiometric surface within nearby faults/fractures and lithologic
contacts, and the more permeable units within Shuttle Meadow Formation.  An increase of the
potentiometric surface has the potential 1o result in groundwater seepage at points where the

transmutting leatures intersect the land surface: when the potentiometric surface is above the
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elevation of the subject land-surface point. The surface-water elevation in the proposed reservoir
(proposed maximum stage height of 360 ft msl), hydraulic gradient within the transmissive
features and proximity of the stored surface-water to the transmissive Features will influence the
potentiometric surface and location of potential seepage poinys). Based on the hydrogeologic
maodel it appears that potential reservoir-induced groundwater seepage would be limited 1o arcas
northeast of the proposed storage reservoir and southwest of the Interstate 84 and Route 72
mierchange; and would likely be contained within existing surface-waler features or stormwater

control structures.

70 POTENTIAL MITIGATION MEASURES

There are no potential mitigation measures for direct impacts to the identified surface-
water features within the proposed storage reservoir. Compensatory mitigation by creation of
offsetting wetland or potential vernal pool areas could be considered. in areas west and south of
the proposed expansion area.

Potential mitigation measures for surface-water features with anticipated moderate o low
direct impacts resulting from lost drainage arca could include enhancements 1o promote
stormwater runoff within the retained drainage areas and/or augmentation by newly developed
groundwater sources (wells) or pumping from reservoir storage; the latter possibly being more
appropriate for mitigation of potential impacts 1o West Canal and the Shuttle Meadow Reservoir,
A simplified water-budget analysis provides some qualification of the amount of augmentation
water that would be necessary 10 augment the potential impact to the West Canal.

Changes to drainage basin areas result in proportional changes to total runoff that
contributes to the hydrology of the drainage basins and identified surface-water features. Total
runoff is directly related to the amount of precipitation that falls within the drainage basin. The
NOAA data for the Shuttle Meadow Reservoir station indicates the normal precipitation rate for
the study area 1s 328 infvr (inches per vear).

Total runodl 1o wetlands, streams and water bodies is approximately equal to one half of
the precipitation that falls within the contributing drainage basin (26.4 in/yr normal); the other
hall being consumed by evapotranspiration. On average, approximately 57% of total runofl is
direet, overland stormwater runoff (15.1 in'yr normal) and 43% is groundwater runoff’ divided

between overburden runoff (6% of total runeft or 1.6 invr normal) and bedrock runoff (37% of
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total runotl or 9.8 in‘yr normal). Surface drainage areas capture stormwater runoff and
overburden-groundwater runofl, which equals 63% of wtal runoft(16.6 in‘vr normal).

In the pre-reservoir condition, the surface drainage arca for the Shuttle Meadow
Reservoir (1,680.3 acres) 2.075 mgd (million gallons per day) of combined stormwater runof.
In the post-reservoir condition the losses to the drainage basin area for the West Canal result in a
combined 6.1% reduction in the available runofT for the Shuttle Meadow Reservoir; equating o
approximately 1265300 gpd  {gallons per day). A well or reservoir pump producing
approximately 88 gpm (gallon per minute) would be needed to augment the lost runoff 1o the

West Canal and Shuttle Meadow Reservoir.

80 RECOMMENDED HYDROGEOLOGIC INVESTIGATION

Hydrogeologic investigation to develop site-specific data would be useful 1o confirm the
hydrogeologic model of the study area, hydrology of the post-reservoir surface-water features
and the potential indirect impacts. Monitoring points installed to obtain this data would also

provide a useful network for menitoring during the proposed quarry expansion.

8.1 Proposed Investigation for Reservoir Expansion Area

+  Drill bedrock test holes within the limits of the proposed storage reservoir 1o assess
the composition of underlying bedrock. Construet the test holes as open borchole
groundwater-monitoring  wells in basalt and Shuitle Meadow Formation as
appropriate. Conduct in-situ permeability tests to determine hydraulic conductivity of
basalt and shale/sandstone and water-level monitoring to determine the elevation of
the potentiometric surface.

=  Dnll bedrock test holes immediately west, south and east of the proposed quarry
limits and construct as open borchole groundwater-monitoring wells in basalt and
underlying shale/sandstone as appropriate. Conduet in-situ permeability tests in new
perimeter bedrock wells to provide additional estimates of bedrock hydraulic
conductivity. Monitoring groundwater levels in these well wo determine the elevation
of the potentiometric surface.

* Survey all monitoring points.  Monitor water levels on a regular basis o evaluate

seasonal changes, groundwater configuration and precipitation response to provide
some indication of porosity and stormwater management,
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Proposed Investigation for Post-Reservoir Surface-Water Features

Drill test borings in the overburden sediments to bedrock refusal at locations n
proximity o the surface-water features to determine lithology and thickness of
sediments. Seal bottom of boring o prevent connection o bedrock aguifer and install
overburden proundwater-monitoring wells in borings. At selected locations drill
second lest boring and install nested monitoring well in shallower sediments.
Conduct in-situ permeability tests to estimate hydraulic conductivity and monitor
shallow groundwater levels.

Drill test holes into the shallow bedrock adjacent 1o selected overburden monitoring
wells, Complete as groundwater monitoring wells in underlyving bedrock. Conduet
=ity permeability tests to estimate hyvdraulic conductivity of underlying bedrock
and monitor groundwater levels to assess vertical hydraulic gradients and potential
for bedrock groundwater discharge to surface-water features.

Install additional shallow piezometers within surface-water feawres, with nested
mstallations at selected locations. Monitor water levels 1o estimate vertical gradients.

Select locations to measure/gage stream flow at the discharge points in Watercourse
#4 and #5 and the West Canal.

Survey all monitoring points.  Monitor water levels on a regular basis 1w evaluate
seasonal changes.  Construct groundwater-elevation contour maps o determine
groundwater configuration. Evaluate vertical gradients. Use bedrock wells 1o
evaluate potentiometric surface and bedrock-groundwater contributions.  Use data to
evaluate precipitation response and infiltration rates.

Drill Test Wells for Water-Supply Augmentation

Complete more detailed lineament analysis of Parcel outside the limits of the
proposed reservoir to determine locations for drilling water-supply test wells. Drill
bedrock test wells targeting a combined yield of approximately 100 gpm: to be used
to mitigate post-reservoir impacts 1o the West Canal. I successful, complete testing
and permitting as necessary.

Diecember 13, 2017
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APPENDIX V

RESERVOIR PLAN

LEGGETTE, BRASHEARS & GRAAM, INC,
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Welland and Biological Assessrant, New Britain Resarvor Sludy, Decamber 2017

1.0 INTRODUCTION

A multi-season biological survey was conducted in 2016 and 2017 at an approximately 131-acre
site where the expansion of the existing Tilcon quarry is being considered. The subsequent
end-use of this quarry will be the crealion of a water supply reservoir. The site under
consideration is owned by the City of New Britain (referred to hereafier as the “site”). This study
included detailed multiyear surveys for plants (including rare plant species), habitat
characterizations, unique ecological communities (e.g., vernal pools), and surveys to determine
habitat use and diversity of amphibians, reptiles and birds. The goal of this study was to fully
identify the natural resources at the site, to provide base-line data for an impact assessment for
the proposed activities.

2.0 SITE CHARACTERISTICS

2.1 General

The site les in the southeastern cormer of the Town of Plainville (see Figure 1). The southemn
boundary of the site roughly paraliels the Town's border with Southinglon. The northem
boundary lies along the southern boundary of the active Tilcon quarmry, The City of New Britain
boundary lies approximately 500 feet east of the site’s eastern boundary.

2.2  Topography, Watershed and Geology
The site lies in the North-Central Lowlands Ecoregion
defined by Dowhan and Craig (1976). Within that region,
the site lies atop Bradley Mountain which is part of the
traprock rdge (see Figures 1-3). Site elevations range
from approximately 430 feet in the eastern portions of
the site to 660 feet in the northwest corner of the site.

The site lies largely within the Willow Brook sub-regional
drainage basin (CT DEEP Basin #4602-01-1) which is
part of the Mattabesett River regional drainage basin, A
small portion of the northwest comer of the sile lies
within the Quinnipiac River sub-regional basin, but this

araa s outside of the proposed quarry expansion. More s . s e m
locally, the quarry expansion area drains southeast 1o Plainviie alang ihe Fapveck ridge (rapmck ridgas
Shuttle Meadow Resernvoir shoven in orange)

The bedrock geology is basalt traprock of the Holyoke Basalt Formation. The surficial geclogy
of the site is predominately thin till'. Thin til refers to areas where till is generally less than 10-
15 ft. thick and including areas of bedrock oulcrop where till is absent. Areas of Talus were also
observed on the site. Talus is loose, angular blocks (mostly boulders) accumulated by rockfall
at the bases of steep bedrock cliffs. Talus forms steep unstable slopes and is generally less
than 10 ft. thick. It occurs most extensively along the linear basalt and diabase ridges within the
central Connecticut lowiands.

" Source: CT ECO surficial materiols descriptions
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Watland and Biological Assassment, New Britain Ressrvor Study, Decembar 2017

FIGURE 2 Legend BCALE
2016 Aatial Photograph —l
Sie Boundary m L____lrem

b 0o 0 M
Prepaed ity

B Dcraion

TATE seral pRolograph By whe e -‘ P

ENV IBSHENTAL

Dymean Erpeimynmantal LLC
wah S N Errnn el rom




Watland and Biological Assassment, New Britain Reservolr Stiaty, Doacembar 2017

From a landscape-scale perspective, the site is part of a larger ecological unit. It lies within a
large block of contiguous and unfragmented forest approximately 1,000 acres in size. This
forest block stretches scuth to Shuttle Meadow Reservoir, west to Shuttle Meadow Road, eas!
o Hickory Hill in Mew Britain, and north o Sunsel Rock State Park, Such a large and
interconnected “core” forest increases the ecological significance of the site and its value to
wildlife, particularly forest-interior species.

2.3  Historic Land Use

Review of historical aerial photography and U.5.G.5. lapographic maps, as well as observations
of physical features in the field offer an indication of historic land use at the site.

Historic maps and aerial photography suggest that the site was formerly used as a pasture.
Aernial photography of the site taken in 1934 shows a lightly wooded site, with several large open
(un-forested) areas (see Figure 4). Scattered evergreen trees are visible, which are likely
eastern red cedar (Juniperus virginiana), a tree typically found in pastureland. The remains of
these red cedars are visible throughout the site. These observations are consistent with the
earfiest lopographic mapping available from 1895, which illustrates no mapped anthropogenic
featuras on the site, indicating that it was at that time undevelopad.

Pastureland appears most prevalent within the less rugged terrain of the eastern portions of the
site, Visible evidence of this former land use include numerous ditched wetlands, small stone
dams within intermittent sireams and a shallow stone-lined well, al measures aimed at
managing surface water most likely for the purpose of providing water to pastured livestock.

2.4 Vegelalion

A botanical survey of the property was conducted by botanist James Cowen. This survey
encompassed the entire 2017 growing season. Field data were collected on May 2, 30, July 11,
August 15, and September 18, 2017. Botanical data collection were timed to encompass the
entire growing season, as well as thosa perods when polentially uncommon taxa would be
mast conspicuous andfor identifiable (Le., typically in flower andfor fruit).  Those species nol
identifiable in the field were either collected and pressed andlor photo documented for
entification in the office. Microscopic examination and technical dichotomous keys wers
employed to identify species as neadaed. Collection protocols per the Connecticut Department
of Energy and Environmental Protection’s (CT DEEP) plant collection permit were followad.

The vegetation communities on site have been characterized using descriptions from The

Vegetation of Connecticut, A Preliminary Classification (Metzler and Barrett, 2006).
Descriptions have been supplemented with information from Bulletin 41, Trap Rock Ridges of

Connecticut: Matural History & Land Use (Sharp ef, al., 2013) and Connecticut Critical Habitat
descripions (CT ECO online).

Six plant communities were identified at the site including forest, woodland and shrubland cover

types (see Table 1). Thesa communities are described in the following sections, A
comprehensive floral species list is included in Attachment B.

4]
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Walland and Brolpgical Assessment, New Britain Resenvor Sludy, December 2017

Table 1: Vegetaton community types

Community Type Habital

Black Oak-Chestnut Oak/Black Hucklebesry m on shallow dry rocky soils usually on epper
ll"-l!urﬁrﬂm Red Oak-Black Oak/ Blue Ridge Occurs on dry 1o well-drained sod on upper and middie
Blueberry slopes.

Red Maple-Skunk Cabbage seasonally flooded forest communities

Red Maple/Northern Spicetbush Usually occurs along small streams and drainageways
Red Maple/Common WinterberryHighbush Forms in bedrock depressions with a perchad water
Blueberry table or in lowlands,

Evergreen woodland community

Eastern Red Cedar Poverty Dry to xeric exposed summits, ladges, and other

Qatgrass/Subacidic Rocky Summit Qutcrop oulcrops (primarily basalt and other mafic rocks)

Deciduous shrubland comrmunity

Buttonbush, semi-permanently flooded Watland 2

EEY

Wisparsion Tyoes Dwrscripbian

Faresls Trows willy dhalr crovwns cverlapping 60- 100%

Daciduois st Lhrcitaous [rivy Species generally contniede mong an T5% of e dola froe canogy; Noubg Some
e B I S fovesd lypos

Woadlands Cipan stands of fees with crowns naf weaally feuching, paneraly Jorming 26-00% frme cancey.  Shrubs,

A PV EBCL tar s may ba il viwinbii cower.

Shrubland Shrubs genarally preatar [han 0.5 meders Loll panerally forming mone [Han 25% cancgy coverage and
s Cover ks dhan 25%

Dwoipows shrublonds | Decidvous shrubs contribuding mane (han 75% of shiud cover

24a Upland Cover Types

The upland (non-wetland) porions of the site are predominately deciducus (mixed hardwood)
forest. This is the most widespread and characteristic vegetation type that occurs in
Connecticul. Connecticut’s forests are part of the Central Hardwoods-Hemlock zone within the
classification of New England forests. These foresis have also been designated as part of the
Appalachian Oak Forest Section of the Eastern Broadleal Forest Province. Since most af
Connecticut has been cleared in the past. foresis are referred to as second growth. Given the
duraticn of time that has elapsed since post-agricultural abandonment, many second growth
forests in Connecticut are comprised of mature trees with a diameter at breast height (dbh) of
greater than one fool (i.e., sawtimber),

The forest on the site is even-aged, well-stratified, and predominantly characterized by
sawtimbar-sized trees. There is local variability in tree diamelers based on slope position, site
ferility, and associated forest community types which are described further below. Sawtimber-

61




Welland and Siological Assessment, Now Britain Resenvolr Study. E'aca-.-lrg'bnr 2017

sized trees are more prevalent in fertile mid and low-slope communities. Portions of the eastern
side of the site have been logged, resulling in a partially open canopy where invasive non-native
species have become established. Where canopy trees were removed, shade-tolerant mid-
canopy species such as Sugar Maple (Acer saccharum) have beon released, and over time will
becoma more pravalent in the canopy

- lack H i

This community occurs on shallow dry rocky seils usually on upper slopes. Bedrock oulcrops
and knolls are common throughout the site and support this community. The tree canopy
consists predominantly of Chestnut Oak (Quercus prinus), Black Oak {Quercus velutina),
Scarlet Oak (Quercus coccinea), White Dak (Quercus alba), Eastern Red Cedar, Mockernut
Hickory (Carya lomentosa), and Shagbark Hickory (Carya ovala). The open shrub layer s
mostly Black Huckleberry (Gaylussacia baccata) and Blue Ridge Blueberry (Vaccinium
patidumy),

The cpen herb layer is mostly Poverty Oat Grass {Danthonia spicata), Marginal Woodfern
(Dryopleris marginalis), Christmas Fern (Polysfichum acrostichoides), Pilewor (Erechtifes
hieracifolia), Canada Mayflower (Maianthemum canadense), Hairy Solomons Seal
(Polygonatum pubescens), Haircap Moss (Palytrichum commune). Poison Ivy | Toxicodendron
radicans), Virginia Creeper (Parthenocissus quiquefolia), Pennsylvania Sedge (Carex
pennsyfvanica), and various other sedge species.

M m - i Blue

This community occurs on dry to well-drained soil on upper and middie slopes which are
interspersed with the bedrock knolls, The tree layer consists mainly of Red Oak (Quercus
rubra), Black Oak, Scarlet Oak. White Oak, Red Cedar, Black Birch (Befula lenta), Black Cherry
(Frunus serofing), Sugar Maple, Shagbark Hickory, Mockernut Hickory, Hophormbeam {Oslrys
virginiana), Amencan Beach (Fagus grandifolia), Red Cedar, Sassafras (Sassafras albidum),
American Elm (Umus americana), White Pine (Pinus strobus), and Eastern Hemlock (Tsuga
canadensis),

The open shrub layer includes Blue Ridge Blueberry {Vaccinium pallidum), Black Huckleberry,
Maple-eaved Viburnum (Viburnum acerifolium), Witch Hazel (Hamamelis virginiana), Allegherny
Blackberry (Rubus allegheniensis), Multiflora Rose’ (Rosa muitifiora), Japanese Barberry”
{Berberis thunbergii), and Wineberry* (Rubus phoenicolasius). The vine layer includes Asiatic
Bittersweel® (Celasfrus orbiculafus), Fox grape (Vitis labrusca), and Virginia Creeper
{Parthenocissus quinguafolia).

The herb layer is composed mainly of Christmas Fern, Hay-scented Fern (Dennsiaedtia
puncliioba), Canada Mayflower (Malanthemum canadense). Trout Lily  {Erpthromium
americanum), Haircap Moss (Polytrichum commune), Yellow Star Grass (Hypoxis hirsula),
White Wood Aster (Eurybia divaricata), Wreath Goldenrod (Solidage caesia), New York Fem
{ Thelypleriz noveboracensis), Enchanter's Nightshade (Circaea lutetiana), Japanese Stiltgrass®
{Microstegium wiminewm), Pennsylvania sedge, Fox Sedge (Carex vulpinoidea), and various
sedges.

" Invasive non=nitive plant
P
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Eastemn Red Cedar/Poverty Oatgrass Community

This community usually occurs on basalt traprock, including summit outcrops. This community is
also known by natural community type as Subacidic Rocky Summit Outcrop (Metzler & Barrett
2006, Appendix 11} which is classified as a CT DEEP NDDB-designated Critical Habitat?

This community occurs on two summit oulcrops along the western edge of the site [+ 650 fee
elevation) which are mapped in the CT DEEP NDDB critical habitat GIS layer (see Figure 5).
These units will not be directly affected by the quarry expansion, as they lie a minimum of G00
feet west of the proposed quarry limits. Additionally, this community type occurs in several areas
along the northern edge of the property where the tree canopy has been removed on the
adjacent parcel (Tilcon Quarry). These areas are variable in species composition and range in
elevation from 500 fo 600 feet,

Subacidic Rocky Summit Outcrop habitats consist of dry to xeric exposed summits, ledges, and
other cutcrops (primarily basalt and other mafic rocks) with a vegetation of low shrubs, grasses
and herbs (see Figure 5). Subtypes include grassy glades/balds, cedar woodlands and scrub
oak. There is an existing hiking trail that follows along and through these summit outcrops. The
open tree canopy s a variable mix of evergreens and deciduous trees.  The community could
also be classified as mixed evergreen-deciducus woodland. The Red Cedar community is often
associated with lrap rock ridges and was determined to be a more suitable classification,

The tree layer is characterized by Red Cedar, Pitch Pine (Pinus rigida), White Pine, Chestnut
Oak, Scrub Oak (Quercus ficifolia), Post Oak (Quercus stellata), Black Birch, and Flowering
Dogwoad {Cornus florida).

The shrub layer is mostly Black Huckieberry, Biue Ridge Blusberry, Lowbush Blueberry

(Vaccinium angustifolium), Sweet Femn (Complonia peregring), and Mountain Laurel (Kalmia
latifolia).

The diverse herb layer includes Little Bluestem (Schizachyrium scoparium), Pennsylvania
sedge (Carex pennsylvanica), Paverty Oat Grass (Danthonia spicata), Herb Robert { Geranium
robertianumy), Columbine (Aguilegis canadensis), Early Sawifrage (Saxifraga winginlensis),
smooth Rock Cress (Arabis laevigata), Woman's Tobacco (Anfennaria plantaginifolia),
Bottlebrush Grass (Elymus hystrix), Common Polypody (Polypodium virginianumy), Poison lvy
{Toxicodendron radicans), Pilewort (Erechiites hleracifolia), Stiff Aster (Lonactis Nnariifolius),
Bastard Toadflax (Comandra umbelate), Pineweed (Hypericurmn genfianoides), and Rock
Harlequin (Corydalis sempervirens). Mosses such as Polifrichum spp. and lichens such as
Cladania spp. are common on the exposad bedrock,

Two of the bedrock areas along the northemn property line are vegetaled with patches of Fir
Clubmoss (Huperzia appressa), a siale-listed species of Special Concern Species. Coastal
Jointweed (Palygonella articulata), which is the host plant for Schinia spinosae (Jointweed
Flower Moth) is also present in these areas. The Jointweed Flower Moth is Stale-listed species
of special concern® (See Figure 5).

* Connecticut Critical Habitats depicts the classification and distribution of twenty-five rare and specialized wildiife
Fabitats i the state (CT ECO Online).
’ Though the presence of the moth s uiconfirmed, these areas ase considered potemtzald habiial
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24b  Wetland Cover Types

Site wetlands were delineated by Registered Soil Scientist Eric Davison. The wetland
delineation was conducted accerding o the requirements of the CT Inland Wetlands and
Watercourses Act (P.A. 155). Wetlands are defined as areas of poorly drained, very poorly
drained, floodplain, and alluvial soils, as delineated by a soil scientist. Walaercourses are
defined as bogs, swamps, or marshes, as well as lakes, ponds, rivers, streams, etc., whether
natural or man-made, permanent or intermittent.

A total of 10 wetlands occur on the site (see Figure 5). Wetllands 4 and 5 are headwater
wetlands with embedded intermittent streams that flow offsite to the east. These streams merge
to the east of the site, flowing southward into the West Canal and ultimately to Shuttle Meadow
Reservoir. Wetlands 1 through 3 and 6 through 10 are isolated wetlands with no inlet or outlet
{i.e.. no connection with other wetlands or watercourses). Wetlands 6, 8, 9 and 10 are
marginally wet from a drainage-class perspeclive (i.e. nearly moderately-well drained), While
they meet the soil-based designation criteria for wetlands, biologically these areas offer little
habitat for wetland-dependent flora and fauna.

Red Maple/Northern Spicebush Community (Wetlands 4, 5, 6. 8, 9 & 10)
Red Maple/Northern Spicebush Community usually occurs along small streams and

drainageways. The tree layer is largely Red Maple (Acer rubrum) with Black Gum (Nyssa
sytvalical,

The open shrub layer is mostly Spicebush (Lindera benzoin), Sweel Pepperbush (Clethra
afnifelia), and Highbush Blueberry {Vaccinium corymbosum). The herb layer is characterized by
Skunk Cabbage (Symplocarpus foetidus), Cinnamon Fern {Osmunda cinnamomea), Royal Fem
{Dsmunda regalis), Sensitive Fern (Onoclea sensibilis), Shallow Sedge (Carex lurida), Fringed
Sedge (Carex crinita), Bladder Sedge (Carex inturmescens), Tussock Sedge (Carex siricta), and
Japanese Stiltgrass”® (Microstegivm viminewmy),

H-Ed Maplaf Cnrnmun Wmtemerry ."nghbush Eiluﬂl:rarrg,- Community ﬁ:u-m in bedrock depressions
with @ perched water table or in lowlands. The tree layer is largely Red Maple with Black Gum
(Nyssa sylvalica) also occurring. The shrub layer consists primarily of Highbush Bluebarry with
Armow-wood (Viburnum dentafum). The herb layer has a similar composition of the forested
wellands and also grows around the edges of the flooded areas.

Butto hi i- Iy F Weiland 2
The tree layer growing at the perimeter of the shrubland s largely Red Maple with Black Gum.

The nearly continuous shrub layer consists predominanily of Bullonbush (Cephalanthus
occidentalis) with Highbush Blueberry around the edges, The herb layer has a similar
compaosition of the forested wetlands and also grows around the edges.

25  Soil Types
Digitally available scil survey information were obtained from the US. Department of
Agriculture’s Nalural Resources Conservation Service (MRCS) and generally confirmed in the

course of the field surveys. Non-wetland soil types present include the Ludlow, Holvoke-rock
outcrop complex, rock-outcrop-Holyoke complex and Wethersfield series.

|-
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The Ludlow series consists of moderately well drained soils formed in loamy subglacial till
They are very deep to badrock and moderately deep to a densic contact or hardpan. They are
nearly level to strongly sloping soils on fill plains, hills, and drumlins. Ludlow soils have a
seasonal high-water table al a depth of about 20°- 427 from November through May.

The Holyoke series consists of shallow, well drained and somewhat excessively drained soils
formed in a thin mantle of till derived mainly from basalt and red sandstone, conglomerate, and
shale. They are nearly level lo very steep soils on bedrock controlied ridges and hills. Rock
outcrops range from few to many. Hard bedrock is typically present within the upper 20",

The Waethersfield series consists of vary deap well drained loamy soils formed in dense glacial
lill on uplands, The soils are moderalely deep to dense basal til. They are nearly level to steep
so0ils on bill plains, low ridges, and drumlins. Permeability is moderately rapid or moderate in the
selum and slow or very slow in the dense substratum, Slope ranges from 0 to 35 percent.

Wetland soil types present include the Catden and Frestown complex and the Wilbraham and
Menlo complex. The Catden series consists of very deep, very poorly drained organic soils
formed in incompletely decomposed woody and herbaceous organic materials in deprassions
on lake plains, outwash plains, moraines, and flood plains. These soils have moderate or
moderately rapid permeability. Slope ranges from 0 to 2 percent,

The Freetown series consists of very deep, very poorly drained organic soils formed in more
than 51 inches of highly decomposed organic material. They are in depressions ar on level
areas on uplands and outwash plains. Permeability is moderate or moderately rapid.

The Wilbraham series consisis of poorly drained loamy mineral soils formed in subglacial till,
The soils are very deep to bedrock and moderately deep to a densic contact. They are nearly
level to gently sloping soils in drainageways and low-lying positions of till hills, Wilbraham soils
have a water table at or near the surface much of the year. They have an aquic moisture
regime,

The Menlo series consists of very poorly drained loamy soils formed in subglacial till. They are
very deep to bedrock and moderately deep to a dansic contact (hardpan). They are nearly level
soils in depressions and drainageways of till covered plains and hills. Depth to bedrock is
commonly more than 6 feet. Menlo soils have a water table at or above the surface most of the
year {i.e., the soil may be ponded).

3.0 WILDLIFE

Wildlifa surveys wera conducted from August of 2016 through September of 2017. These
surveys were focused on three suites of wildlife: amphiblans; reptiles and breeding-season
birds. These three taxonomic groups are especially helpful in assessing the relative value of
landscapes at the 1000-acre scale.  Although the project site is 131-acres, the secondary
impacts potentially extend beyond the actual quarry footpant, well info the 1,000 acres of core
forest that this site is part of. There was significant focus placed on amphibians, particularly
vernal pool-dependent species, as these species, due o their life cycle which includes varied
habitat use, were considered 1o be most susceptible to secondary impactls associated with land-
use changes on a landscapa-scale.

1]
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s

Survey methods for amphibians and reptiles included cover searching (turning of rocks, logs
and other surface debrnis), visually searching for egg masses, dip-netting for larvae and audial
surveys for calling frogs and toads. Live trapping using minnow traps was also conducted within
vernal pools® during the late winter, primarily for the purpose of identifying the breeding
locations of the cryptic state-listed Special Concem Jeffarson salamander complex (Ambystoma
feffersonfanum),

Survey methods for birds included audial and visual surveys during late May and early June
when most migratory birds have refurned to Connecticut for the breeding season. Box turtle
surveys were conducted during May and June and included visual surveys focused in areas of
low dense vegetation with sunny openings where box turtbes basked during the late spring.

This repor focuses on species considered to be of high conservation priority in Connecticut as
designated in the 2015 Connecticul Wildlife Action Plan (WAP) and those that have State listing
status. The WAP was created to establish a framework for proactively conserving Connecticut's
fish and wildlife, including their habitats. The WAP identifies species of "Greatest Conservation
Need” {GCMN) and prioritizes those species into three categories in descending order of
significance from “most important to “very imperiant™ and finally “important”.

31 Amphibians and Reptiles

Amphibians and repliles observed on the site are listed in Table 2. Species include those
typical for the region and particularly the traprock ridge of the central valley. Several high-
conservation priority species were observed including the Jefferson salamandaer, marbled
salamander, spotted salamander, wood frog, spotted turile and eastern box turtle.

Table 2 Amphibians and repliles observed

Common Name Scientfic Narme CT WAP Statug State-listed Status
Jefferson Salamander Ambystoma jeffarsonianum W sC
Spolted Salamander Ambystoma macwatum I

Marbled Salamander | Ambystoma opacum |

Red-spotied Newt | Notopthaimus viridescens

Eastern Amerncan Toad Anaxrus BmMensinus

Gray Treefrog Hyla versicolor

Naortharm Spring Peaper Peeudacris crucifar

Green Frog Lithobates clamifans

Pickersl FE Lithobates palusiis

Wand Frog Lithohates sylvalicus I
| Spotted Turthe Clemmys gutfata Wl SC
Eastern Box Turtla Terrapane caning W sC
Eastern Garler Snake il'humrmph.is sirtalis
| CT Wildiife Action Plan (CT WAF) Status:

1 = important; VI = vary impoetant; Ml = most imgortant
State-ksted Status: SC = species of spacial concem

# Minnow trupping including handling of Stae-listed wildlife was done under a Scientific Colleciors Permibt
HE [
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In addition to the species listed in Table 2, the black rat snake (Pantherophis alleghaniensis)
was considered probable but unverified. In September of 2017, a large black snake was
observed but we were not able lo observe field characteristics necessary to make a positive
identification. Based on the forested habitat present, it was likely a black rat snake which favors
forest areas on trap rock ridges, as opposed to a black racer (Coluber constrictor) that favors
apen field habitats.

3.2  Vemnal Pools

Calhoun and Klemens (2002) provides the following definition of vernal pools:

Vernal pools are seasonal bodies of water thal atfain maximum depths in the spring or fall, and
lack parmanent surface water conneclions with other wellands or water bodies. Pools fil with
snowmell or runclf in the spring, although some may be fed primarily by groundwater sources.
The duration of surface flooding, known as hydroperiod, caries depending upon the pool and the
year, vernal pool hydroperiods range along a continuum from less than 30 days to maore than
one year. Pools are generally small in size (<2 acres), with the extent of vegelation varying
widaly. They lack esiablished fish populations, usually as a result of periodic drying, and
suppart communities dominated by animals adapled to living in temporary, fishless pools, In the
region, they provide essential breeding habital for one or more wildlife species including
Ambystomid salamanders (Ambysfoma spp., called “mole salamanders” because they live in
burrows), wood frogs (Rana sylvatica), and fairy shrimp (Eubranchipus spp.).

Vemnal pool physical characteristics can vary widely while still providing habital for indicator
species. “Classic” vernal pools are natural depressions in a wooded upland with no hydrologic
connection to other welland systems. Often, vernal pools are depressions or impoundments
within larger wetland systems. These vernal pool habitals are commonly referred to as “cryptic”
vernal pools. The pools are defined by the presence of indicator (obligate) species breeding in
therm, as opposed to a wetland type or definition,

Several species of amphibians depend upon vernal pools for reproduction and development.
These spacies are referred to as indicator vermnal pool species. Indicalor species present on the
site include the marbled salamander, spotted salamander. Jefferson salamander, wood frog and
fairy shrimgp.

Of eritical importance o vemal pool indicator species is not just the breeding pools themselves,
but the habitat surrounding the pools. Most adult vernal pool amphibian species spend only a
few weeks in breeding pools. The rest of their life cycle is spent in adjacent uplands {primarily
forest) surrounding breeding pools. In these areas favored habital consists of deeply shaded
ferest with small mammal burrows, or cover objects such as coarse woody debris or stones and
a thick duff {organic) seil suface.  Calhoun and Klemens (2002) indicate that a 750-foot upland
habitat zone around the vernal pools is required to sustain the non-breeding terrestrial activity of
those species of amphibians breeding within the pools.

Eight vernal pools were identified (see Figure 5). Pools 1 through 5 are located on the subject
parcel, while Pools 6 through 8 are located immediately south of the site within the Town of
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Southington but their required terrestrial habitat fies on the project site. Indicalor species
observed within each pool are summarized in Table 3,

Vernal pool activity began earlier than typical this year, with surficial amphibian movement first
noted on February 25™. Vernal pool survays began on March 2, with minnow traps deployed 1o
capture mole salamanders and wood frogs.

Table 3: Vernal pool indicator species observations

Total Egg Masses
Poal Indicator Species Presant Al i Loyt
1 Euu.ﬁ.mac.lf.;ﬂ. Lsyl, Aoga 0. B 5
2 Eub. Amac. Agad, Leyl, 27 7 .o,
3 Amac, A, Ly, 126 T |
4 Aopa, Layl .. a7 !
5 Aopa, Amac 15
G Agpa, Ama
) AODA, FuTis: Sige nobe 2
B Agpa, Amac
KEY:

Species: Amac = spolied salamander; Ajof = Jefferson salamandar; Layl = wood frog: Acpa = marbled salarnander;
Eub = fairy shrimp
n.o. = not chaersed

HMotes:

1. Pool 2 contains deep waler and very dense vegelation, 50 egg mass counts in these pools should be considersd
2. Pools 6, 7 and 8 weve ilentified in June during offsite reconnaissance surveys. Due 1o the timing of our
ohservations, iolal egg mass counts were nol possible,

Vemal pools 1, 2, 3, 6, 7 and 8 are classic vernal pools. Pools 4 and 5 are cryptic vernal poals,

as they are embedded within larger wetland systems (Wetlands 4 and 5). Both pools occupy
the uppermaost reaches (i.e., headwaters) of these wellands that drain offsite to the east.

The spotted turtle, a State-listed species of special concern which utilizes wemal pools
particularty for feading in spring and early summer were observed in Pool 1. Spotted turiles
move across the terrestrial landscape often utilizing a group of vernal pools during their
seasonal activily,

Other wetland-dependant amphibians observed within the vernal pools include red-spotted
newl, spring peeper, gray treefrog and green frog. Wood duck, a disturbance sensitive wetland-
depandent spacies that often inhabits larger, long hydroperiod vemnal pools, was observed in
Pools 1 through 3.

Several discrete breeding sites were observed in road ruts within the gas line ROW, as well as a
single egg mass observed within the old well. These resources are considered "decoy pools” by
Calhoun and Klemens (2002). Decoy pools are areas of standing water that attract indicator
species 1o deposit their eggs, bul the hydrology is often unsuitable to allow these species to
complete their development through metamorphosis.  Therefore, these decoy pools are
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considered a datriment to the overall health of the amphiblan populations as they siphon of
repreductive output and serve as an ecological sink.

3.3  Breeding Birds

Birds were cataloged from March through August, 2017 (see Table 4). Several intensive early
morning (3:00am-5:00am) surveys were conducted from late May through mid-June to
document birds present during the principal breeding season for neoctropical migratory
songbirds.

Table 4; Birds obsarved

Common Name Scientfic Marmde Habite | CT WAP Status
Bt Jary Cyanocilta eristats 1
Tufted Titmouss Baeolophus ticofor 1
Black-capped Chickades | Poscile alrcapilus 1
Nuthaiches
White-breasted Nulhalch Sitla carminensis 1
Wrens
Caroding Wran Thryofhars ddovicranis 1
‘Gnaicatchers
Biue-gray Gnatcalchar Polopiia caarulmdg 1 I
Wood Theush Hylochchia musheling 1 Mi
American Robin Turdusg migradoniug 1
Giray Catbard Duneleds Carninansis 23
Worhern Mockingbird Mg palyaiolios 2
Wood Warblers
Oreenbird Seiuris aurocamiia 1 I
Amencan Redstart Sefanfga redicila 1 i
Common Yeliseihrom Geolhlypis ichasg 23
Waorm-tasling Warbler Halifaros venmivanym 1 Wi
Prairie Warbiler Sefophaga discolar 2 ]
Louisiana 'i:hfaterﬂlrush Parkesia motaciin 3 Wi o
Blus-winged Wakilar Vermivora cyanoplers 1 il
Black and White Warbler | Mniolita varis 1 I
s e R
Chipping Sparrow Spizola pazserina 2
Eastem Towhes Pioda erythrophithalmors 1.2 Wi
Cardinais. Tanagers,
| Grosbeaks, Buntings
Scarlel Tanager Pramga olivacea 1 Wi
Rose-breasted Grosbeak | Pheucticus ldovicianus 1 I
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Table 4 continued

_Common Name Scientific Name Habitat | CT WAP Status
iﬂ_rir!ﬂ'n E:mdind Carginais caminalis 1

Indign Eurllm-n Fazsering cyanes z W

Birovan-haaded Cowbind Mololfris afer 1.2

Biaftimore Cnola Icterus galbala 2 i

Winod Duch, Allx gponsa 3

: :

Amencan Goldfinch Spinus dnistis 2

Eﬂ?ﬁnﬁﬂ:ﬂ Archwiochus colins 1.2

Woodgeckers

Dorevmiy \Wondpechker Fregidas pubescans 1

Hairy Woadpecker Louconofopicus viloeus 1

Pileated Weadpecker Hyfalomus pdearrs i

Norhem Flickes Codapias awatus 1 Wi

Red-ballied Woodpaecker Melanovpas carchnus 1

Eastom Wood Pewes Ech'u'q'.ru: s 1 |

Eastem Phoaba Sayarnis phoaba 12

Gredl-Crasted Flycatchar Myvarchus crinilins 1.2

Fred-taited Hapak Bufeo jamaicens s 1.2
| and Turkeys

Witd Turkey Muleagris gafoparo 1,2

Mg World Visltures

'|'l.1l'|'|.El!pI Wiahuire Ciatharfas suwra 1.2
| Pigeons and Doves

Mourndng Dove Lanald mstrou 1

Barred Ol Sinx vang 1 I
Mireos

Pled-eyed Wins Viroo olvacaurs 1

1= forest; 2 = old fiald {(quarry perimelerigasline right-cf-way) 3 = wetlands and walercourses
GT Wildifa Action Plan (CT WAP) Status:

I = important; Wi = very important; Ml = mast imponant
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Overall, bird diversity is relatively low due primarily to the fact that habitat diversity is limited at
the site. The site is essentially one habitat type (mixed hardwood forest) with minimal amounts
sub-optimal early-successional (i.e., non-forested) habitat present.

A total of 43 birds are identified in the breeding bird inventory. This list includes a total of 17
GCN species (39.5%): eight important species; six very importan! species: and three most
important species. The majority of Greatest Conservation Need species identified are forest-
dwelling birds including a number of forest-interior neotropical migrants of high-conservation
concern. These include the wood thrush, scarlet tanager and worm-eating warbler.,

Several high-conservation prionty early-successional birds that inhabit old field/shrubland
habitats were present on the site including the indigo bunting, blue-winged warbler and prainie
warbler. These species are resiricted to the margins of the existing quarry as well as the gas
line ROW. Much of the habitat lies between the Tilcon quarry's southerly mining wall and the
limits of the mature wooded treeline where the vegetation has been cleared and is maintained
as early-successional habitat.

Overall, habitat for such early-successional birds is limited in extent, both in acreage and interior
area, and therefore the habitat quality is considered low.

3.4 Aarrenals

While no detailed mammalian surveys were conducted at the site, several specles were
observed. These include white-tailed deer (Odocoileus virginiana), coyote (Canis latrans),
raccoon (Procyon lofor), gray squirrel { Sclurus carolinensis), eastern chipmunk ( Tamias siriatus)
and woodland jumping mouse (Napaeozapus insignis). Due o the presence of large areas of in
interconnected core forest, the site is suilable for area-sensitive mammals such as the bobcat
[ Lyrix rufus).

4.0  STATE-LISTED SPECIES

4.1 Spotted Turtle

The spofted turtle is a State-listed species of special concern.  Spotted turtle inhabit a wide
variely of shallow water aquatic habitats, both temporary and permanent. Spotted turtle
commonly move overland between wetland habitats throughout the gpring and summer. Upland
forest adjacent 1o wetlands is often used during the summer (Klemens, 19893),

Multiple spotted turtles were observed within Vernal Pool 1, along with a shell (carapace) found
adjacent to Wetland 2. While Veernal Pools 1 and 2 were considered the principal wetland
habitats for these species, all the vernal pools on the site represent suitable habitat. In
particular Pools 3 and 5 are likely utiized due to their proximity to Pools 1 and 2.
Wetland/Vernal Pool 2 is likely used for hibernation based on its larger size and longer
hydraperiod, and the absence of other wetland types such as red maple swamp on the ridgetop,

4.2  Jefferson Salamander Complex

The Jefferson Salamander complex is a State-listed species of special concern, This Bpecias
occurs wasl of the Connecticut River, favoring upland sites. They inhabit upland forest, typically
deciducus forest, but are also known to occur in forests dominated by eastern hemilock. Steap,
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rocky areas with rotten logs and heavy duff layers are favored microclimates (Klemens, 1993).
Breeding ocours in vernal pools, most commonly perched wetlands in ledge and shallow-to-
bedrock topography. Jefferson salamanders have a biogeographical affinity 1o the trap rock
ridge system of the Central Conneclicut Lowland, of which this site lies within.

The Jefferson Salamander complex was confirmed breading in Vernal Pools 1, 2 and 3. These
pools represent optimal habitat for this species and serve as a meta-population. Basically, due
o the spatial proximity of these three pools to one-another, they serve as an ecological unit,
with genetic exchange anticipated between them. All three of these pools are perched pools
surrounding by bedrock outcroppings, talus, and mature forest. Pool 3 had the highest
abundance of egg masses of the three pools: however, this egg mass count may be a function
of the ease with which this pool can be surveyed (i.e., smaller pool lacking dense vegetation).

4.3  Eastern Box Turlle

The eastern box turtke is a State-listed species of special concem. Box lurtle are widespread
throughout the low-lying portions of Connecticut.  They favor old field habitat and deciduous
forest ecotones, including powerline cuts and logged over woodland (Klemens, 1993), Box
wrtles utilize different habitat types at different times of the year (Dodd, 2001). Early-
successional habitats are generally inhabited during months with moderate temperate while
forested habitats are utilized during the heat of the summer as well as for hibemnation (Erb,
2011).

A total of 10 box turtles were observed. An additional five box turtle shells were found on the
site or within the adjacent gas line ROW (upper shell, or carapace). Box turtles were obsarved
in two areas of the site. Eight of the ten turtles, as well as all the turtle shells, were obsarved
within the eastern porions of the site including the gas line ROW. The remaining two box
turtles were found within the forest iImmediately adjacent to Wetland 2. Box turile observation
locations are shown on Figure 5. Photos of each of tha ten turtles observed are incieded in
Attachment A,

Box turtles strongly favored the areas of logged forest in the eastern portions of the site. A
typical observation location consisted of a small, sunny tree-canopy opening within a former
lagging skid road or log landing. The ground was coverad in woody slash and herbaceous and
shrub cover including Japanese barberry, varous ferms, Japanese stillgrass and brambles were
mederately dense.

Five males and five females were observed. Plastral scute ring counts (which can roughly be
used to approximate age) exceeded 18 for all individuals observed, Most turtles were wom
smaoth (n=5} or had oo much wear to accurately county the annuli (n=3). Based on these
annuli data, turtles were assigned to three age classes: Five turtles were considered aged, three
turtles were considered middle-aged, and two were considered young, These data point to a
population that has recruitmenl. Additional research would provide a fuller picture of this
population. The number of shells found (5) would indicate that this is a much larger box turtle
population than these data collected to date indicate.
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4.4  Fir Clubmoss

Twa of the bedrock area along the northern property line are vegetated with patches of Fir
Clubmoss (Huperzia appressa), a state-listed species of Special Concern Species.

5.0 WILDLIFE IMPACTS

The proposed quarry expansion totals approximately 72 acres extending from the southeast
comer of the existing Tilcon Quarry, The expansion shifts the current quarry limits south a
maximum distance of approximately 1,700 feet. Potential wildlife impacts resulting from a
project of this type would be multifaceted, and include:

= Habitat loss: direct loss of a species habilat due to quarry expansion which results in
direct morality. This includes fragmentation and loss of core forest,

= Direct merality: this impact would occur with resident (non-migratory) terrestrial specias
are killed when clearing, soil and overburden removal occurs.  This is of particular
concer for less mobile species (e.g., surficialfossorial mole salamanders, and turtles),
Direct mortality could also oceur with migratory birds if tree removal occurred during the
breeding season (April through August) when young are unable to leave the nest.

= Habitat degradation: these are largely secondary impacis that can occur in habitats
adjacent to the quarry limits. These include the phenomenon of “edge affect” when core
forest is fragmented (which impacts foresl-interior birds), noise pollution which can
disrupt calling or singing, or hydrologic alterations of wetlands due to large-scale
changes in the site topography and the kboss of critical habitat required to sustain species.

5.1 Vernal Pool Impact Assessment

Impacts of the proposed project on vernal pool wildlife would be associated with the following
three factors:

1. direct loss of the breeding pool;

2. less of terrestrial forest (i.e., essential non-breeding critical terrestrial habitat)
surrounding the pools; and

3. impacts to breeding productivity resulting from diminished wetland hydroperiods (i.e.,
depth and duration of standing water),

To as5ess ﬂ'l-'EE-E pu-n-ts qualktamgly the rna-tl'm-dulﬂg'_.r described in _aj_&_awm
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assessment methodology utiizes a three-tiered rating system, with the tier designation
determined by examining the biclogical value of the pool in conjunction with the condition of the
habitat surrounding the pool. which is the area used by vernal pocl amphibians during the non-
breeding season. The higher the species diversity and abundance. coupled with an
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undeveloped forested landscape surrounding the pool, the higher the tier rating. Tier 1 pools
are considered the highest quality pools, while Tier 3 are the lowest.

The BDP examines land use changes within two management zones surrounding the breeding
pool, defined as the Vernal Pool Envelope (VPE, 0 to 100 feet) and the Critical Terrestrial

Habitat (CTH, 100 to 750 feet). For a pool to be considered a Tier 1 pool (the highest quality),
the following criteria must be met;

1. Biological Criteria: Pools must contain 25 or more egg masses from a single indicator
species, support a Staledisled indicator species. or supporl two or more indicator
species (BDP pg. 9, Section A).

2. Landscape Criteria: Pools must have no development within the VPE and less than 50%
development within the CTH (BDP pg. 9, Section B).

All eight pools are Tier 1 pools which is the highest quality rating in the BDP. Al pools meet the
Tier 1 biological criteria of the BDP since all pools contained two or more indicator species,
many pools contain a high number of egg masses, and three of the pools support the State-
listed Jefferson salamander. Additionally, all pools meet the landscape condition within the
CTH, as no pool currently have encroachment within the VPE, and development within the CTH
does not exceed 50%. The effect of the proposed quarry expansion on the two vernal pool
management zones is illustrated on Figure 6 and summarized in Table 5. For proposed
projects. BDP compliance requires that no development occurs within the VPE zone, and less
than 25% development occurs within the CTH zone®,

Table & Vemal Pool Impact Analysis

el LR Cormions mm

VPE CtH | LossofPoot | wPE CTH
1 0% 2.31% 0% % 36.87%
2 0% 2561% 0% 0% 42 96%
3 0% 37 15% 100% nia i
4 0% % 100% g wa
5 % % 100% nia nia
6 0% 0% % 374% 18.94%
¥ g LHi (e 0% 10.27%
8 s s 0% 0% 89.28%
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e e o

* Other site-specific recommendations are required for BDF compliance (BDP pages 18 through 26).
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For Pools 1 through 6, the quarry expansion is non-compliant with the BDP guidelines due Lo
the acreage of habitat loss as well as direct impact to several pools, The quarry will result in the
direct loss of pools 3, 4 and 5 as they are located within the proposed quarry limits. Pool 1 is
non-compliant due to the proposed 34.52% developmeant within the CTH (i.e., exceads 25%).
Pool 2 is non-compliant due to the fact that it s presently beyond the 25% development
threshold recommended in the BDP (currently at 25.61%), and therefore additional terrestrial
habitat loss is considered a threat to the long-term viability of the pool. Pool 6 is non-compliant
dug to the minor encroachment of 3.74% development within the VPE; however, the level of
development within the CTH (18.94%) is compliant as it is less than 25%.

In addition te direct impacts to the breeding pools and the terrestrial habitat that supports vemal
pool wildlife, the potential for landscape-scale affects to the vernal pool meta-population must
be considered. Five vernal pools occur on the site, with another three occurring immediately
offeite 1o the south (Pools 6-8). These pools, along with other vernal pools located beyond our
study area’ represent a vernal pool metapopulation,

Individual vernal pools consist essentially of a single population. While these individual
populations are spalially separated and function somewhat independently, over time individuals
from each population disperse between pools. This serves an important function, by providing
for gene dispersal and source animals from one population to another (Dodd, 2010),

Loss of three pools and further isolation of the remaining pools through fragmentation of the
forest block will negatively affect dispersal corridors and serve to isolate certain pools
(particularly pools 1 and 2). This has the potential to result in the long-term decline of indicator
species within certain pools if a crifical landscape threshold (With and Crist, 1995) is reached,
upon which there could be an abrupt decrease in the abundance of species within a vermal pool,
The BDP manual notes (pg. 4) “Connections beftween pools, through the upland landscape,
must be maintained to accommaodale population movemenis-dispersal to and from pools for
breading, foraging, resting and replenishing locally exfinct populations.

Impacts to breeding productivity dus to hydrologic impacts on remaining pools are nol
anticipated to be significant. Only two pools will lose contributing watershed. Pool 6 will lose
15%, and Pool 2 will lose 1.3%. If confributing watershed loss were more substantial, this could
reduce surface water runoff which would result in a reduced hydroperiod. If the pools
hydropariod is shorened, the pool could dry prematurely. prior to full metamorphosis of
amphibian Barvae.

T Review of 2006 serial photography sirongly suggest that other vernal pools located bevond the stisly ares,
pamicularly 1o the seuth in Southingion,
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5.2  Impacts to State-listed Species

Three State-listed special concern herpelofauna will be impacted by the proposed project.
From a State-wide conservation perspective, the most severa impact will be to the Jefferson
salamander. This species has a very restricted range in the Central Connecticut Lowland
ocated atop trap rock ridges, While the spotted turtle is also at risk, its distribution is the
Ceniral Connecticut Lowdand is much broader and less specialized than the Jefferson
salamander. Both these species are concentrated in several vernal pools that will be in and
very near the impact zone. The box turtle is the most widespread species of the three species
in the Ceantral Connecticut Lowland.

5.2a Spolled Turtle

The critical habitat for this species is Wetlands/Vernal Pools 1 and 2, These wetlands represent
the observed locations and presumed hibernacula, Based upon the known movement patterns
of this species, Vernal Pools 3 and 5, and the forest connecting Pools 3 and 5 west lo Poals 1
and 2, are also likely habital, No direct impact is proposed to occur within the primary wetland
habitat for this species (i.e., Wetlands/Vemal Pools 1 and 2). The propose quarry will eliminate
Poals 3 and 5 and will ancroach within approximately 250 feel of Pools 1 and 2, The loss of
terresirial habitat and secondary wetland habitat will potentially impact this long-lived turtle
species. Loss of a few adults could result in extirpation of the population atop Bradey
Mountain.

5.2b Jefferson Salamander Comphex

The Jefferson Salamander complex was confimed breeding in Vernal Pools 1, 2 and 3 which
serve as a metapopulation.  Additionally, the forested habitat surrounding these pools
rapresents their terrestrial non-breeding habitat. Of the three breeding sites, no direct impact to
Pools 1 and 2 are proposed, but Pool 3 will be lost as it lies within the proposed quarry limits.
With respect lo impacts to terrestrial habitat surrounding Poals 1 and 2 (within 750 feet of the
pocl), there will be a loss of 34.52% and 17.35%, respectively.

The direct loss of Pool 3 is considered a significant impact to the onsite population of Jetferson
salamander. Of the three pools where this species breeds, Pool 3 contained the highest
abundance (126 total egy masses). In addition to loss of breeding habital, terrestrial non-
breeding forest habitat will be kst surrounding Pools 1 and 2, which could reduce the breeding
productivity within these pools. The proposed development scenario is likely to lead fo the
extirpation of Jefferson salamanders at the site due to the outrights loss of one breeding pool
and a significant reduction i the amount of terrestrial habitat required by these salamanders
surrounding the two olher nearby pools where they breed. Jefferson salamanders are the most
disturbance-sensitive of Connecticut's mole salamanders, and exist on trap rock ridges in areas
of core forest. While the current population exists near the edge of the quarry wall, the current
proposal will greatly impact the survivability of this species by eliminating proximal forest habitat
around two pools, and completely removing one pool.
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5.2c  Eastern Box Turile

A total of 10 live box turlles ware observed. An additional five box turtle shells (upper shell, or
“carapace”) were found. Box turlles were observed in two areas of the site.  Eight of the ten
turtles, as well as all the turtle shells, were observed within the eastern portions of the site
including the gas line ROW. The remaining two box turtles were found within the forest
immediately adjacent to Wetland 2,

A large portion of the primary habitat used by box turtle, consisting of the logged forest within
the eastern portion of the site (west of the gas line ROW) will be lost, as it lies directly within the
proposed quamy limits. It is impossible 1o assess with these limited data the long-term impacts
of tha proposad project on box turtles. While there are significant amounts of habitat existing off
site, no inventories have been conducted to determine whether box turtles and box turthe habitat
exist off site. The concentration of box lwrtles in the logged forest is likely in part a sampling bias
though this area may serve as an aliraction zone for turtles to move into from surrounding
denser forest. Much of the logged forest where turtles were found will be lost. However, the
affinity for logged forest also demonsirates that suitable mitigation habitat for box turtles could
be recreated in nearby areas of Southington and New Britain by creating openings in the forest,
It is also possible that box turtles could be relocated to these re-created areas of habitat, much
in the manner that was employed in an area of quamy expansion in East Granby (Galasso
Quarry). Any mitigation proposal would require additional surveys to develop better
understanding of the population size and distribulion of box turtles both on and off the project
site.

52d Fir Clubmoss

Two of the bedrock area along the norhem propery line are vegetated with patches of Fir
Clubmoss. Both patches are within the proposed guarry limils and therefore will be lost
Howaver, the presence of this species, at the margins of the exisling clearing along the
southern quarry limits, was likely enhanced by the quarrying activities which opened the tres
canopy and improved the growing conditions.

5.3 Broading Bird Impact Azsessmeant

Land developmant can impact breaeding birds via direct habitat loss as well as degradation of
habitats adjacent to development, resulting from what is commonly referred to as the “edge
effect”. The edge effect refers to habitats which are degraded as a result of their adjacency to
developmanl. This results from several factors, including habitat avoidance due lo noise or
visual disturbances, increased rates of predation or brood parasitism caused by improved
habitat conditions for predators (e.g., raccoons), and nest parasites (ie., brown-headed
cowbirds). The specific factors which cause the edge effect, as well as its saverity, depend
upon the habitat being impacted as well as the type of land development being proposed.
Generally speaking, the edge effect may extend up lo 300 feet outward from a developed area.
Within this zone, breeding productivity can be diminished and disturbances associated with the
adjacent development can result in outright avoidance by nesting birds

Based on the breeding bird inventory, a total of 17 GCN species likely bread at the site, 14 of
these species are associated with forested habital that will be directly affected by the proposed
project. Impacts include direct habitat loss of approximately 72 acres of forest. Much of this
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T

forest is interior or “core” forest, which is part of an approximately 1,000-acre forest block,
When considering edge affect and s impact on forest-interior species, an additional
approximately 37 acres of interior forest will be converied to edge forest, as it will be located
along the boundary of the new quarry limits.

6.0 WETLAND IMPACTS

6.1 Wetland Functions and Values

A total of 10 wellands occur on the site. These wetlands are classified in Table 6. The
funclions and values atiributed to these wetlands is summarized in Table 7. The evaluation

methodology utilized was The Highway Methodology Workbook — Woelland Functions and
Values: A Descripii developed by the U.S. Army Corp of Engineers (“the Highway

Methodology™ hereinafter). Detalled Functions and Values Summary Forms are provided in
Appendix C.

The Highway Mathodology recognizes the following 13 separate wetland functions and values;
groundwater rechargeldischarge, floodwater storage, fish and shellfish  habitat,
sedimentioxicant/pathogen  retention, nutrient  removalretentionftransformation, production
export, sedimant'shoraline stabilization, wetland wildlife habitat, recreational wvalue,
educalional/scientific value, uniqueness, visualiaesthetic quality and threatened and
endangered species habitat,

The degree to which a wetland provides each of these functions is determined by one or more
of the following factors: landscape position, substrate, hydrology, vegetation, history of
disturbance, and size. Each welland may provide cne or more of the listed funclions at
significant levels. The determining factors that affect the level of function provided by a wetland
can often be broken into two categories. The effectiveness of a wetland to provide a specified
function is generally dependent on faclors within the wetland whereas the opportunity to provide
a function is often influenced by the weatland’s positicn in the landscape as well as adjacent land
uses. For example, a deprassed wetland with a restricted outlet may be considered highly
effective in trapping sedimant due to the long residence time of runoff water passing through the
system. [f this wetland is located in gently sloping woodland, however, there is no significant
source of sediment in the runoff therefare the wetland is considered to have a small opportunity
of providing this funclion,
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Table & Wettand Charactenstics Summary Table

F4
3
4 PFOIE Headwater (drains offsite)
5 PFOIE Headwater (drains offsite)
G FFOiB lsolated
7 PFOTB solated
8 PFOIE Isalaied
Isalated
solated

Table T: Summary of Wetland Functions and Values
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Watlands in Table 2 were grouped and evaluated based on similar vegetative. topographic,
hydrologic and biclegic characteristics.  Group 1 (Wetlands 1, 2 and 3) are all isolated vemal
pools supporting similar specles including the State-listed Jefferson Salamander. Wetlands in
Group 2 (Wetllands 4 and 5) are forested headwater wetlands which feed downstream perennial
streams and wetlands, both of which contain an embedded vermnal pool. Wetlands in Group 3
(Wetlands & through 10) are isolated forested wetlands thal have a saturated hydrology (as
opposed lo flooded) and were not found to provide habitat for wetland-dependent wildiife.

Vegetation in Group three wetlands is also similar; all have very sparse herbaceous and shrub
COWET.

The principal funclions for Group 1 wetlands are wildiife habital, production expor,
educational/scientific value, uniqueness and State-isted species habitat. The principal
functions for Group 2 wellands are wildlife habitat, groundwater discharge/recharge, floodfiow
alteration and production export. Mo principal functions for Group 2 wetlands were identified due
to their marginally hydric hydrology, lack of standing water, low vegetation diversity/abundance
and isolated nature,

5.2 Impact to Wellands

Wetland impacts associated with a project of this type include:
* Loss of wetland area
= Changes in wetland hydrology due to:
o aloss of contributing watershad
o modification of groundwater flows

Based on the limits of the expanded quarry, a total of 4.70 acres of wetlands will be lost from the
project. as these wetlands lie within the quarry limits, Wetlands that will be lost entirely include
Wellands 3, 6. 8 and 9.

The loss of Wetland 3 is significant due to the fact that it is a highly productive vernal pool that
supports the State-listed Jefferson salamander. Loss of Wetlands 6, 8 and 9 is not considered
significant, as these wetlands provide liftle functions and values, and their hydrology s too
marginal to support wetland-dependent wildlife (i.e., these wetlands have no long-term sail
saturation, no tempoerary flooding, no developed herbaceous and shrub vegetation).

Watlands in which the quarry will result in a partial impact include Wetlands 4, 5 and 10. For
Wetlands 5 and 10, the westernmost headwaters of the wetlands will remain. However,
significant hydrologic impacts are anticipated due to the close proximity of the propose quarry
limits. For Wetland 10 and 5, approximately 35 linear feet and 160 linear foat of wetland will
remain westerly of the new quarry limils, respectively. By truncating these wetlands,
groundwater will now have a downslope discharge point. This will act o steepen the hydrologic
gradient and increase the groundwaler flow velocity,. These factors will likely result in a
decrease in soil saturation time or “drying” of the wetland. The remaining portions of Wetland 5
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to the east of the quarry will see significant reduction in flow o the immediate downstream
portions of the welland due to a 91% loss of the local drainage basin.

With respect to Welland 4, the westernmost headwaters of the wetland including Vernal Pool 4,
will be directly losl. Furthermore, a 44% reduction in the drainage basin will occur, which will
negatively affact the downstream wetland hydrology.

Perhaps the most significant impacts to wetlands functions and values is the diminishment of
wetland wildlife function through the loss of habitat for vernal pool species.

7.0 IMPACTS TO TRAILS

A trail system traverses the western side of the site as shown on Figure 5. This trail system
includes the Metacomet Trail along with a spur trail known as the "Ledge Road Connector” that
links the Meatacomet Trail to Ledge Road in Plainville (source: CT Forest and Park Association,
www.ctwoodlands.org).  As proposed, the quarry expansion will directly affect approximately
200 linear feet of the blee trail along the southwest comer of the site. Additionally, it is

anticipated that areas adjoining this impact zone would also need to be re-routed due o safety
CONCErns.

8.0 PERMITTING REQUIREMENTS

We anticipate that the following U.S. Army Corps of Engineers (ACOE) and Connecticut
Department of Energy and Environmental Protection (CTDEEP) permits will be required for the
project:

« ACOE Individual Permit (IPy: Work within wetlands and waters of the United Stales is
subject to jurisdiction under Section 404 of the Clean Water Act, which is administered
by the ACOE, Based upon our knowledge of the project, it would not be eligible for
authorization under the Conneclicul Ganeral Permit due 1o the total square footage of

wetland and watercourse impacts (>1 acre) and impacts to Special Wellands®. As a
result, an ACOE IP would likely be required.

Approval time for an ACOE IP ks typically 12 — 18 months from the time of submittal, and
includes a public hearing process. The ACOE typically prefers mitigation for project
wetland impacts in the form of a compensation fee paid to the Audubon Connecticut In
Lieu Fee Program in place of other forms of compensatory mitigation. The total fee
varies depending on factors such as welland cover type of the impacted wetlands
{forested demands highest value), presence of vemal pool habitat andior rare species,
and regional location.

The following additional agency consultations are required for submittal:

o Matural Diversity Database and U.5. Fish & Wildlife Service consultations for rare
spacies

o Stale Historic Preservation Officer consultation for archaeological resources

o Tribal Historic Presaervation Office consultations for tribal resources

* Special Wetlands include vernal pools, bogs, fens, cedar swamps, spruce soamps, calcarcous seepage swamps, and
wellands that provide habitat for threatened or endangered species or species of special concem as designated by the
State of Connecticut Natural Diversity Database
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« CTDEEP Water Quality Cedification (WQC) A Section 401 WQC is required for any
applicant for a federal license or permil who seeks 1o conduct an activity that may result
in any discharge into the navigable waters, including all wetlands, watercourses, and
nafural and man-made ponds. Secticn 401 WOC and ACOE Section 404 Individual
Permits are typically issued concurrently and the required consultations are the same for
each,

. TDEEP Ganeral Permil for the

from Construction Activities ESturm_water {;ﬂ The pmj&ci. will resull i Iha dlstumnm

of greater than one acre of land due to clearing, grading andlor excavation activities. As
such, projact activities would be subject to the Stormwater GP. This GP is administered
by CTDEEP o provide coverage under the National Pollutant Discharge Elimination
System (MPDES) Construction Ganeral Permit.  Approval time for a Stormwater GP on
proj@ct of this size is typically 90 days,

« CTDEEP Water Diversion Permit: A Water Diversion Permit is required o relocate,
retain, detain, bypass, channelize, pipe, culver, ditch, drain, redirect, fill, excavate,
dredge, dam, impound, dike, or enlarge or diminish waters of the stale. Furiher
evaluation of the impacted area, and consultation with CTDEEP woulkd be needed to
determing whether this permit is required.

Lecally the project would require an |nland Wellands and Watercourses Permit from the Town of
Plainville, This would reguire compliance with the Town's Inland Wetlands and Watercourses

Regulations (adopted July 1, 1974) for work occurring within “regulated areas™ which are
defined as wellands, watercourses and all lands within 100 feet of wetlands and watercourses,
Given the amount of wetland disturbance proposed, it is anticipated that a project of this scale
would receive significant scruliny from the Inland Wetlands and Waltercourses Commission, The
commission would require demonstration by the applicant thal no “feasible and prudent
alternative” exists that would accomplish the project goals while reducing wetland impacts,
Further complicating the matter would be the likely requirement that loss of wetlands be
mitigated al the local level, irrespective of mitigation requirements of the ACOE. Presently in
Connectlicut, local permitting agencies have no mechanizm for accepling fee in leu payments
as compensation for wetland impacts. Therefore, a welland mitigation plan fully independent of
the ACOE mitigation requirements would likely need o be developed.

Undevelopad parcels that lie adjacent to the project area, which are currently owned by Tilcon
but are intended to be donated as open space, could be investigated as potential mitigation
sites.
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ATTACHMENT A

SITE PHOTOGRAPHS (taken September 2016 through September 2017)

¢ Photos 1-13; Habitats
e Photos 14-18: Selected Species
«  Box Turile Photo Log (Turles 1-10)

= Photos 18-19: Historical Featuras



Wanland and Biodogical Azsessment, New Britain Rasenvar Study, Dacembar 2017
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Photo 1; Vemnal Pogl 3

Photo 2: Vernal Pool 2 (shrub swamp portion)

e 1

Photo 5 WetlandVermal F'n-nl 2 |overview) Photo 6: Bedrockftalus oulcroppings




Waliand and Biofogical Assessment, New Bnfain Reservoir Study, December 2017

Photo 11: Wetlland 4




Weliand and Biofogical Assessment. New Britain Resanoir Study, December 2017

Photo 18: Spotted turlle in vernal pool in early March

Phete 17: Marbled salamander larvae in early March

3]



Welland and Brological Assessment, New Britmin Roservowr Study, November 2017

BOX TURTLE PHOTO LOG

4|



Watiand and Biological Assessment, New Brtain Resanvoir Study, Navember 2017

g-19-16, male (also recaptured 6-27-17)

7 ~a TG {_ "-'f*-
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Wirlinid snd Biolpoical Assezsment, Mow Brilsd Reservol Study, Novernber 2017

4-14-17, farmala

X

: : : . \
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Wailand and Biological Assessment, New Britain Resenvolr Study, November 2017

5-25-17, female
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Wallard and Biofogical Aszasamant, Naw Brilwn Reservor Siudy, November 2017

6-4-17, male




Watland and Biolodgical Assessmant, Mow Britain Raservoir Study, November 2017

B-15-17, male

10-1-17 femala

91



Willarrd and Biological Assessment, New Briliain Resenoir Study, November 2017

Photo 18; Stone-lined stream banks Photo 19: Stone-lined shallow wall

10]



Welland and Biological Assassment, New Briain Raservol Sludy, November 2017
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LEGEND: Floral Species List

IND=L1.5. Fizh and Wildlife Service Wetland Indicator Status (Connecticut);

OBL  Obligate Hydrophyte Mearly always securs in wellands =005,

FACY Faculisive Weiland Ulsually oceurs i wetlands (=66-0005),

FAC  Facubistive Commuonly occurs in both wetlands
(=33-66%%) and in uplands.

FACLU  Facuhaive Upland Usually occurs in upland, but may

ococasionally in wetland (=1-33%)

UPL  Obligate Upland Cecurs in wetlands in ancther regien
but occurs almost always in nonwetlands

] | Mo Indicaior Insufficiem information to determine an
inlicator ganes.

A positive () or a negative (=) symbol was used with the Facultative Indicator categories 1o more
specifically define the regional frequency of accurmence in wetlands, The positive symbol indicases o
frequency foward the higher end of the category (more frequently found in wetlands), and a negative
symbol indicates o frequency toward the lewer end of the catepory (less frequently found in wetlands).

HABITAT (Plant Community)

1- Black Oak- Chestnut Oak/Black Huckleberry Community

2- Northem Red- Oak Black Ouk/ Blue Ridge Blueberry Community
3- Eastern Red CedanPoverty Oatgrass Community

4= Red Maple/Morthern Spicebush Community

5- Red Maple! Common Winterberry /Highbush Blueberry Commumity
6- Buttonbush Semi-permanently Flooded Shrubland

Mote: Habitn designations indicate the community(ies) a particular species
accupies on the project property, which may or may not reflect the typical
consdition for the species a5 a whole,

Seientific Flant Mames (Plant Taxonomy ) underge periodic revisions. The Mational Plam Database
{hipdplanes UISDA povy! § was ihe authonty used to determine the names in ihis list.

Imvasave nen-native species are derived from CT [nvasave Plam List (produced by the Connecticu Invisive
Flanis Council) Connecticut Public Act Mo, 03-136



Floral Species List: New Britain Reservoir Study

New Britain, Connecticut

“

SCIENTIFIC MAME

COMMON NAME

STRATUM  Trees

Acer rubrim

Ager saccharum
Aimclanchaer arborea
Hertuls lenin

Betuls papymilem

L ama avila

Carya bonsenlosa
Commux fonida
Fagus graedifislia
Juniperus virgindana
Lansdendron tulipilemn
Pwag sy lvatica
(kiryn virgimiana
Fimus rigida

Pimus simshies

L i ol ba
Clugrous coccinen
Quercus primis
Juercus mabra
Duercus sicllain
‘,e'lll.'rl.ll'l 'nr|||I:|||.|
Hazanlras albwdum
I'suga cunadensis

UV lmis americans

Ked Maple

Sugar Maple
Dhaveny Serviceberry
Elack Rrch

While or Paper Rirch
Shaphark Hickor
Mechemun Hickory
Flivoermg, Dogwood
American Becch
Easiern Red Cedar
Tulap=iree

Black Tupslo
Hisp-hombeam
Pitch Pime

Enstem Whiie Pine
Whie Chak

heurlet Uik
Chestnut Oak

Red (nk

Past Oak

Hlack Ciak
Sacalias

Easermn Hemlock

American Elm

Wednesday, Oetober 11, 2007

IND HABITAT
FALC 2454

1.2
FAL- . 3

. FACL | 1,23
FACL . 3
Fal L |,

. FACLU- | 3
FaLCU . 1.2
FACU | 1,23
FALL 2
FALC 42,6
FALLL- - 1.2

. FACL |3
FACL | 123

. Falll= - 1,13

.13

1,23
FACU- |}
Fall ¥

1.23
FACU- | 2
FACH |
FALW- | 2

——

Fage | of 7



SCIEMTIFIC MAME COMMOMN NAME IW HABITAT

STRATUM Shrubs

Berteernis thumbergi Japanese Harberry FaCl |2 imasive
Cephalambas oecidentalis Heuimimslish CHELL . i

Uleihra alnilialha Sweel Popperbush F i . i

LCamplanz ponegring Sweet Fiern 3 l

Homamelis «irginiana Witch Hazel FALC- I 2

lumipsnus commmunds Commen Junaper 3

Jiatilprvis &, (ewll b jusiper 4

Faalmia Baielia Mountain Laurel . FALL 3 I

Lindera beneoin Spicehash Falrw- I-I l

Duercus ilicifolia Hear Chak I 3 . syn. Scrub Ok
Rosa mulifkom Sultiflors Ross . FACL . 2 | imvasive

Raubuss alleghendensis Albsgheny Blackberry . 1

Rubas bspidus Heastly Dewbemy . F ALY . 2 I

Rabws tccwlentalis Mack Baspheny 3

Ruhiss phienicalasius W imcihern ! 2 podentially mvasive
Wagcinium sngustifalinm Lavadush Blecherm FALCL- . 3

Wnectnuim coryishostim Iighbash Bluchemy FAC W . 4,54

Vacoinium pallidum Alue Kidge Blacherry 1,3 I sym, Farly Lowbush Bhucherny
Viburmamm acerifirlium Maple=leaved Vibiirmaim I 1,.2.3 l

Yiburmam dentatum var. hueld  Southem Armawwsd FALCW- I 2.5 - mym, Vibumum recogmitim
STRATUM  Vines

Celasires orbiculaius Asiafic Biflersweef 2 by asave
Pasthenodissus quinguelolia Virginin Creeper . FALCL I 1.3

smilay rofundifilia Camman Cireenbrier . FAC I "

livsiedemsdren radcans Paosson [vy . FAC 123

Vi labrasca Fios Lirape . FAaCLl 2

STRATUM  Horbs

Addusnbum pedanam Maidenhair Fern FaL- 24

Weilnesday, Octaber 11, 2017

Page 2 of 7



SCIENTIFIC HAME COMMON MABME IHD HABITAT

Agalanis lemuilolia Slender False-Faxglove Fil 3

Anensaie guindguedinlia Wood Ancmone FaCts | x

Anemsaneila thallctnoides Rue Anemone | F

Antermaria plantaginifolin Wiman's Tobacea | k! - sy, Mlantain-leaved Massyvioes
Apocimum androsaemaliolium  Spresding Dojglane | 3 l
Aprcymum cannabinsm Indian Hemng | FACU | 3

Aquileges cansdensts Fed Columbine l 3 I
Arsabis loevigata Smonil Rock Cress l I3 I
Astsaema eriphyllum S JacksinsthePulph FACW.- I 24 |
Aristida dichotoma Clurchmause Thieeavwn E|

Artemisia valgans Comman Muagworn 3 | invasive
Asclephas syrimca Commeon Milkweed I k] |
Aspleniumn plalymouron Fhooy Splesmvwon . FALCL : 23 |
Athyrium flix-feming Subaetic Lady-fern FAC |4

Bapuises timcions Falze indigo : 2 I
Hrschvelytmm erectam Shon Husk (imss : 1.2

Lared eqmnila Frin;p:'d. Sedge CHEL : 4

Carex gracillima Lirncefal Sedge FACLI+ 2 I
Ciarex hirsuiefly Fiizey Waeey Sedge F |
Carex infumescens Bladder Sedge FATW+ : 24 l
ey laxizalmis Spreading Sedge 1 I
Cares laxifkara Loose-Aowerel Sedge FALCLH 1 i
Carex lurida Shallaw Sedgs e |
Carey peneyvivanica Penisy hvania Sedge 1.3 |
Cares retrollexa Reflexned Sedge FACU |2 |
Carex squarrnss Squarmse Sedpe FALCW -1I |
Carex siricts Tussuck Sedge . (IR - 4 |
Carex swani Swan's Sedge . FACL . 1.2.3 I
Cares viresoons Rahbed Sedpe - 12 I
Cares vulpinoides Fox Sedge . (IR - 2 I

Wealnesday, October 11, 2017

Page 3 of 7



SCIENTIFIC NAME

COMMON NAME

IND HABITAT

Centmanen sinebe
Chimaphils maculats
Clema arundirasca
Ciresca lusctiamny

Cirsium vualgare
Claidanis sp

Commnandea ambse]lata
Conyra canadensis
Coeonilla vania

Corydalis sempervirens
Drarsthiaii kn spata

rascws camia
[remnstaediia punctilobula
[¥ianikius srmerin
Dicamibedim clandestinaim
EMearibedbum Lk lodium
UHchantelioni depaveraism
IFichanthe lrum soamanatam
I¥igRarin sp.,

vy plares mangimalis
Echim vulgan:

I b vk il iatm

Elyimiis ysaris

Erechiites hicracilolia
Eryihronium americanem
Eurylsin divaricain

Fistuca ovina

Csalivm palusire
{awylussacin baccain

Chcranium meculamim

Spatied Knapwesd
Seriped Wimlergrom
Stoud Wooil-Hoodgrass
IEnchanter’s Nighizhade
Bull Thisike

reindect s

Bastard ToadTax
Haorseweed

Cpoavmvelch

Rock Harleguin
Foveny-grass

moen Anmes's Lace
Hay=scemed Fermn
Degndond Fink
Lheep-longue Lifdas
troadleal’ Koseite Grass
Staned Bosetie Panicgrass
Wesiern Panicgrass

erilk grass

Marginal Wesad-fern
Comman Viper's Hogloss
Crested Late Summer Mint
Eastern Bottleheush Ciss
Fareweed or Filewort
Dhog-tooth Vindet

White Wil Asier

Fine Fescue

Mordh Hedstram

Rlack Hiscklcherry

Spotied Craneshill

Wealnesday, October 11, 2007

E
(123

FALW [ 24

¥ ]

FaCll | 123
T

FACU- | 123

1
E]

3

FACU | 1,23

| &=p. micrunthos, imvosive

]
[
: gyn.Uircaca quadmsulcaia
1

| Hichen

| ntroduced

| myn. Pavery Oal Cirass

syn. Pamicum clandestinem

ayn. Pamicum latiflism

sy Famicum Emuginssum

introdueed

inkroduccd

iym. Aster divaricalus

Pagedof 7



SCIENTIFIC NAME

COMBMON NAME

HABITAT

Userarkium rodenianum
Hackelia virginans
edenms puleginides
Heguantbea americania
Hieracium senosuanm
Huperzia appressa
Hiypericum canadense
Hypericum genianoddes
Hypericum perioraiuim
Hypaxis hersuta
lonactis Fnarilkios
Tunces effusus

Jungus ek

Korigia virginks
Lachics scariols
Lapsana comimunis
Lechea intermedia
Legpedera capliata
Lespeders infermedia
Lespeders procumibens
Linaria canaderssis
Linaria vulgars
Lanam virgmianum
Luobelia infleia

Lumata muliilors

Lasimachia guainfislia

Maianthemaum canadense

MEaianehensin e

Miclanspyrum lineane

Melilozus alba

Herks Rishert

Wirginia Srickseed
Amnican Penivnayal
Ramnd-=labed FHepaiicn
Ratilesnakeywesil

Fir Clabmnss

Canndian 51 Joha's Worl

P inswied

Conmmon 51 Jobin's Wt

Yellow Star-gmss
Flasfeaf Whiletop Asier
Hafl Huzh

Frath Kush

D] Thamdelion
Prickly Letince
Bippleson

Largepod Pinweed

Kound-hesded Busheclover

Wand Bush=clover
Twanlidg Risshelaver
Biloe Toadilax
Ehumler-and-cpgs
Wirgmia Yellow Flaxy
Indian Tokascir
Coenman Wiodmnish
Wharled Loosestrife
Cansda Mayflowers
False Salemen's Scal
Corw=wiveal

White Sweer Clover

Wednesday, Octoler 101, 2017

FACL

FACW

Fad

AW

| Fac-

FaCu

FACL
FaCl

FALC-

FACL-
FalChl

FALCL-

23

Lad

P P
I.n.l

]

134

spxunal Concern Speacs

sy, Skl Aser

Eb e H.Hliﬂ'ﬂ.lb:llll'l
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SCIENTIFIC NAME COMMOMN MAME INDy HABITAT

Mlicrostegimm vieninsum lapanese Siiligrass 134 invasive

Michella pepomns Fannadgebermy Fall! . 1.2 I

Muantropa hypopsthys Fimesap l ¥ I

Muhlenbergis schroberi Mimble=will FAL | I

Unoclen sensibilis Sensinive Fem FACY : 4.5.6 :

Clamunila cmnumdimed Cimnamean Fern FACYW | 456 I

Cremumida claytomiang Intermapted Femn FaL : 2 I

{Jmmumila regalis Haosal Ferm LIERL. 456 E

Cixalis siricta Caommaan ¥ellow Chalis 3 sym. Onalis eurnpsea
Panbcam capillan Witch-grass FAC : | !

Fhakarss arusdimaoca Heod Canory Cirnes . FACW : 4 ' Imvasive
Phegoptenis hevsgonapiera Biroad Heech Femn . FAC 2 |

Phragmires ousiralis Coenman Keed FACW 24 Fiissiva

P compaessa Canida Blocgrass . FALCL i 3 I imvasive

Prsi prafensii Kentucky Blue Girass . FACL , 2 I

Polypalka verticullata Whorled Milkkvwort 3 I

Folygonatam pubesoems Hairy Solomen’s Seal 1.2.3 I

Polygonells sniculsin Coasial Joimiweed ! 3 I

Folvgonim avioulars Crexping heotwend i . cosmopilitan weed
FPaslyponum pensylvanscum Fennsy bvanis Smarweed FACW l 2 |

Polygonum scandens Hedge Coambined FAL : 3

Folypodium virginianwem Caommon Palypody l 1.3

Pulysabechuiin scrotachdides Chasbmas Fern FALCL- - .23 |

Polytrichum commune 1 aarcap Moss 1.3 |

Potentilla cannidensis D! Cimguas (il l i l

Menanibemum wnuslalsum Nagrow=lvd Min-mim FACW |1

Rumes aceiosclia Feeld Soerreld . 1 - poaentinlly inyasive
Swvifraga virginkenisis Virginis Saxifrege . Fal= | 1.3 l syih Micrsmilles «irginlensis
Sehdeschy riwm scopariany I.imi Hluestem .:-

Scampus haorsasus Mosgquito Bulrush . ] . z l

Wednescday, Octeber 11, 2007

Pageaal T



SCIENTIFIC HAME COMMON NAME IMND HABITAT

Setarin fxberii Criani Foiail 3

Setarin . millol-griss . 3

Sisvrinehium mosaniam Simicd Blue-cyed dimass . FAL . 2 l

Salamum dulcamar Ernrapean Rilterswest . FAL- 2 l postentially imvnsave
Salarum nigrum Bilack Mighishasds I FACL- 2

Solidago beohor Silvermod I 3 l

Salidags cassia Wieaih {aoldenrod . FACL) |23 I iy0. Bhae-stenmmid Golbdenrod
Sabilago nemwrulis Gray Goldenrod . 3 l

Spocularis perfolisin Vemus's Looking=glass I 2 l

Sphagnum =p. peeanl imasEs I I | I

Symphyoinchum racemaosum Wiile Od Field Aster . FAL 3 a1, AFleT vimineus
Svimplecarpus Tt idos Skumk Cabbage . CHRE I 450 l

T nraxacum oflicinale Comman Dasdelion . FACL- : 3 I

Thelypteris noveborscensis Mew Yark Fern I FAL 14

Trifidliam amvemse Fuahbsit-fuoon Claver I |

Wermmien oiflcmales Cammon Speedwell . FACLL ' 2 l

Wiaka lmmbrinliala (vate-leaved Vinlei 1.3 l

Viala palimata Early Blue Vielet I I 2 I

Viala pubesoons vaz, pubescen Doy Yellow Yiola I FALL ; P - sxm, Viedn pensy lvanicn

Wednesday, Cotaber 11, 2007
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ATTACHMENT C

WETLAND FUNCTIONS AND VALUES SUMMARY FORMS
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Watland and Bilogical Azsessmant, New Britain Resansor Study, Mavamber 2097

DEFINITIONG OF WETLAND FUNCTIONS AND VALUES

The Highway Methodology Workbook Supplemant, Watland Functions and Valwes: A Descriptive Approach
issued by the US Army Corps of Engineers New England District (ACOE NED)

{1} Groundwater Recharge/Discharge - This function considers the potentlal for a wetland to serve as a
groundwater recharge andior discharge area. 1t rofers to the fundamenital interaction babwesen wellands and
aquifers [nod necessarily public water supply aquifers), regardiess of the size or importance of either.

(2} Floodwater Storage - This function considers the offectivenass of the wetland in reducing fleod damage
by water retention for long periods following precipitation events and the gradual release of flocdwaters. 1§
aidds io the stability of the wetland ecological system or its buffering characteristics and provides social or
ecanamit value relative to erosion andior flood pronoe areas.

{3} Fish and Shellfish Habitat - This function considers the effectiveness of seasonal or permanent
walercourses agsocisted with the wetland in guestion for fish habitet

{4} SedimentToxicant/Pathogen Retention = This function reduces or prevents degradation of downstrearn
water quality. It relates to the effectiveness of the wetland as a trap for sediments, laxicants of pathogens in
runalf from surrounding uplands, or eroding upstream wotlands and/or watercourses,

{5) Mutrient Removal/Retentien Translormation = This function considars the effectivenass of the welland as
a trap for nutrients in runofl water from surrounding uplands or contiguous wetlands, and the ability of the
watland to process these nuirients info other forms or trophic levels. One aspect of this function is to
pravent Il effects of nutrlents entering aguifers or surface waters such as ponds, lakes, streams, Avers of
astuaries,

{E} Production Export- This function relates to the effectiveness of the wetland to produce food or usable
products for humans, or other living onganisms.

(T) BedimentiGhoreling Stabilization-- This function relates to the affectivensss of a wetland to stabifize
stream banks and shorelines agalnst erosion,

(B} Wistland Wildlife Habdtat - This function considers the effectiveness of the wetland fo provide habitat for
varicus types and populations of animaks typically associated with wetlands and the wetland edge. Both
resident and/or migrating species must be consldensd.

(%) Recreational Yalue = This value conslders the sultability of the wetland and associated watercourses to
provide recreational opportunities such as hiking, canceing, boating, fiahing, hunting and ather active or
passive recreational activities.

(10} Educational’Sclentific Value - This value conslders the suitability of the weiland as a site for an “outdoor
classroom” or as a location for sclentific stuedy or research.

{11} Uniquenass - This value considers the effectiveness of the wetland or its associated water body to
provide certain special values. Thesa may include archealagical sies, eritical habitat for endangered
species, its overall haalth and appoarance, its robe In the ecological system of the area, its relative
impartance as a typlcal wetland class for this geographic location.

{12} Visual QualitylAssthatics-- This value relates to the visual and assthetic qualities of the wetland,

{13) Threatened or Endangered Spacies Habital-- This value relates 1o the effectiveness of the wetland or
associated water bodies to support threatened or endangerad species,

13|
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Water Quality and Treatment Review

for Proposed Quarry Reservoir
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MEMORANDUM Tiy'lu&!oml

Water Quality and Treatment Review for Proposed Quarry
Reservoir on New Britain-Owned Watershed Land

To: Jim Ericson, Lenard Engineering

FromM: John McClellan, Tighe and Bond
Peter Galant, Tighe and Bond
Heather Doolittle, Tighe & Bond

DATE: December 14, 2017

Background

This memorandum presents the results of ocur review of potential drinking water quality and
treatment impacts of the proposed development of a reservoir on City of New Britain Class [
and Il water company-owned land by Tilcon Connecticut, Inc. (Tileon). The proposed
development would create a surface water reservoir through excavation over the course of a
40-year lease. The reservoir would ultimately be used for storage by the New Britain Water
Department, Under the proposed 40-year lease, Tilcon would expand its existing crushed
stoneé mining and related quarry operations onto a portion of the adjacent, currently
undeveloped, wooded 131-acre parcel. Two large areas on the New Britain parcel would not
be disturbed: approximately 40 acres along the western boundary of the site and 7.4 acres
in the southeast corner of the parcel which contains a natural gas pipeline. The stone from
the remaining area would be mined over the course of the 40-year lease, resulting in a 2.3-
billion-gallon reservoir for future use by NBWD. The new reserveir would be supplied by
stormwater runoff from the quarry, and flood-skimming from Copper Mine Brook.

The objective of this study is to characterize the water quality in the proposed reservoir and
identify any characteristics that would negatively impact the existing New Britain Water
Department treatment process or compromise its ability to provide high-quality water to its
customers. As part of this evaluation, Tighe & Bond reviewed water quality from existing
reservoirs, quarry surface water, and Copper Mine Brook, as well as the Mew Britain water
treatment process and effluent water quality. A water sample was collected by Tighe & Bond
from a small surface water body at the site containing stormwater runoff from the quarry.
This sample is assumed to be representative of surface water present in new reservoir prior
to dilution by Copper Mine Brook flood-skimmed water.

The proposed development Is in Plainville, CT, upstream of the Shuttle Meadow and Wasel
Reservoirs. The New Britain Shuttle Meadow Water Treatment Plant (WTP) would treat the
water from the proposed reservoir. The WTP currently withdraws water frem the Shuttle
Meadow and Wasel reservoirs to supply @ MGD on average to the City of New Britain,

The WTP was constructed in 2004. Treatment operations include ozonation for primary
disinfection; coagulation with polyaluminum chioride (PACI); 3-stage flocculation;
sedimentation in a plate settling basin; filtration through GAC and sand media: chlorination
with sodium hypochlorite; pH and alkalinity adjustment with calcium carbonate (for
corrosion control); and fluoridation. Powdered activated carbon (PAC), and carbon dioxide
feed systems are also available if needed. This a full, modern, treatment process designed
to treat water from multiple sources and capable of removing a wide range of contaminants
and handling variations in water qguality.
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Water Quality Review
The data reviewed includes:

# Existing source water quality

» Relative source contribution

= Copper Mine Brook water quality

«  Existing quarry surface water quality

*  WTP effluent water quality
The WTP primarily withdraws water from the Shuttle Meadow and Wasel Reservoirs, with
the Whigville Reservoir used as a supplemental source when necessary. Table 1 shows

average contribution by source from January 2011 to Movember 2015. Figure 1 shows
average monthly treatment plant withdrawal by source.

TABLE 1
Relative Raw Water Contribution by Source
Average WTP Percent of

Withdrawal (MGD)? Tatal
Shuttle Meadow Reservoir 6.152 E5%%
Wasel Reservoir 3.189 33%
Whigwville Reservair 0.209 2%
Total 9,550
1. Data from Jan 2011-Nov 2015
FIGURE 1
Average Monthly Treatment Plant Withdrawal by Source
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Water quality of the existing reservoirs is summarized in Table 2. Table 2 also includes
water quality from the White Bridge Pump Station, which pumps water from Copper Mine
Brook. The proposed new reserveir will contain floed-skimmed water from Copper Mine
Brook. Water quality in the brook is expected to be representative of water flowing into the

proposed reservoir,

TABLE 2
2016 Minimum, Maximum, and Average Source Water Quality from Monthly Monitoring Data
Shuttle White Bridge
Maadow Wasel Whigwville Pump Station
Reservoir Reservoir Reservoir {Copper Mine Brook)
Min 7.3 ) 6.7 6.8
pH Maxx 8.5 7.7 7.5 7.5
Avg 7.5 7.6 7.1 7.1
Miin 16 22 [ 17
Alkalinity
{ma/L) Max 23 33 13 37
Awg 14 a7 g 23
Min 32 34 12 32
Hardness
Ma 4#2 - 40 &6
(mg/L) . 4
Avg 39 43 23 50
Min 0.04 Q.02 0.01 0.07
Iron
tma/L} Max 018 011 1.41 0.32
Avg 0.09 0.05 0.26 0.17
Min 0.022 0.01% 0.017 0.030
Manganese
M 2 ; 0.071 :
(mg/L) an 0. 166 0.218 0.246
Avg 0.067 0.057 0.034 0,068
HMin 0.93 0.91 0.82 0.43
Turbidity
(NTU) Max 4.16 4.21 1.89 4,10
Avg 2.12 1.76 1.09 1.65
Min 5 13 15 3
Color Max 33 45 a0 55
Avg 22 23 23 29

Copper Mine Brook water quality (from White Bridge Pump Station) is comparable to the
existing reservoirs. However, Copper Mine Brook water will only be discharged to the new

1, T
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reservoir when water level in the brogk is above DEEP minimum streamflow requirements.
High streamflows, and especially floed water, is typically more turbulent than normal flow,
carrying greater total suspended solids (T55). High TSS can impact treatment, and may
result in more frequent filter backwashing and increased residual solids production, High
T55 may not be a treatment issue if the residence time in the new reservoir is long encugh
for settling to occur. In any case, it is unlikely that high raw water TSS would impact
finished water quality.

The second major source of water for the new reservoir is runoff from the surrounding land.
Surface water at the quarry was sampled in 2011, as part of an NPDES permit application,
and again on May 23, 2017 by Tighe & Bond, as part of this study. The surface water bodies
samplad are supplied primarily by stormwater runoff at the site and have been evaluated as
représentative of the future reservoir, Water quality results from the guarry samples are
presented in Table 3.
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TABLE 3
Lab Analysis of Representative Quarry Surface Water
Analyte 2011 Result 2017 Result
Chemical Oxygen Demand 14 mg/L MA
Tetal Organic Carbon P, 0.7 mgfL
Alkalinity A, B2 mag/L
Total Suspended Solids 12 mag/fL 14 mag/fL
Total Phosphorus <0.10 mg/L P
Mitrate 0.54 myfL 4.2 mofL
Total Kjeldahl Nitrogen 1.0 mg/L 3.22 mogfL
pH 79 s 8.1 s.u,
Total Copper <0.04 mgflL P,
Total Lead =0.013 mg/L <0001 masl
Total Zinc =002 mgflL P
Total Chromium <001 mg/L <0.004 mg/L
Surfactants <005 mgfL MA,
Tokal Aluminum <010 mg/L 0.86 mgfL
Tatal Boron 0,654 mg/L 310 masL
Tatal Molybdenum =0.05 mg/L 0.0035 mg/fL
Taotal Sulfur 334 mg/L 7.4 mo/L
Total Tungsten MA <0.002 mag/fL
Perchiorate 0,13 pgfL <4.0  pg/L

Volatile Organics HD on all Reported  1.45 pg/L 1,2, 4<trichlorobenzens:

(EPA Method 3501C) Analytes ND en all other reported analytas
Semivolatile Organics NA ND on all Reported Analytes
(EPA Method B2700)

Mitroaromatics and Nitreamines MA ND on all Reparted Analytes

(EPA Method B3308)
(1} MA: Mot Analyzed; ND: Below the method detectable limit

{2} For complete laboratory results and methods, refer to the Appendix.

The representative quarry samples taken in both 2011 and 2017 showed concentrations
below the detection limits for most constituents measured, The following were detected:

= Organic Content: Chemical Oxygen Demand was measured at 14 mg/L in 2011, This
is a parameter reflecting the total amount of oxidizable organic matter present. This
parameter is not normally used in drinking water process control and there is no
regulatory limit, but based on a published correlation with total organic carbon
(TOC)?, this COD value corresponds to a TOC of approximately 2.3 mg/L. TOC in the
2017 sample was 0.79 mg/L. Both measures of organic content are in the typical
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range for a natural surface water and are not considered a concern fram a treatment
standpoint.

Perchlorate was measured at 0.13 pg/L in 2011 and below the method detectable
limit of 4.0 pg/L in 2017. Perchlorate is used In blasting operations at the quarry,
and has been shown to have adverse health effects. The EPA has not established a
maximum contaminant level (MCL) for perchlorate in drinking water. However, in
2011 it was determined to meet the criteria for regulation as a contaminant under
the Safe Drinking Water Act and the EPA is in the process of developing a national
regulation. Several states have already adopted drinking water standards for
perchlorate, including MCLs in Massachusetts and California at 2 pg/L and & pg/L,
respectively. Connecticut does not currently regulate perchlorate in drinking water,
and the concentration in the 2011 quarry sample is well below the other state MCLs,
While both samples were analyzed using EPA methods for perchlorate in drinking
water, the analytical method used in 2011 had a lower detectable limit than the
analytical method used in 2017 (0.05 pa/L vs. 4.0 pg/L). The presence of
perchlorate should continue to be monitored, but is not anticipated to be present in
concentrations high enough to be a concern.

Total sulfur in the quarry water was measured at a concentration of 33.4 mg/L in
2011 and 7.4 mg/L in 2017. In the list of analytes detected, provided by Tilcon as
part of the 2011 NPDES permit application, it was indicated that there was no known
presence of sulfate, sulfide, or sulfite. This statement appears to be inconsistent
with the reported total sulfur concentration value, as the expected predominant form
in a surface water exposed to the atmosphere is sulfate. In any case, the
concentration would be well below the Secondary Maximum Contaminant Level for
sulfate of 250 mg/L, so this contaminant is not considerad ko be a concern,

Boron was identified at 0.694 mg/L in 2011 and at 0.310 mg/L in 2017. Boron is
typically found in groundwater from bedrock weathering. Boron measured in the
quarry water is likely due to bedrock exposure. There is no EPA regulatory limit for
boron, but EPA has established a lifetime Health Advisory leval of 5 mg/L. This is a
guideline below which adverse health effects are not expected from long-term
exposure, Since the measured concentration is well below the Health Advisory
concentration, boron is not expected to be an issue,

The 2017 sample detected 1,2, 4-trichlorobenzene at 1.45 pg/L. This compound was
below the method detectable limit in the 2011 sample, 1,2 4-trichlorobenzene is a
volatile organic compound found in dielectric compounds and heat-transfer mediums,
The EPA has set an MCL of 0.07 mg/L (70 pg/L) for 1,2,4-trichlorobenzene in
drinking water, and recommended treatment for this compound is filtration through
GAC, Since the concentration of 1,2,4-trichlorobenzene is well below the MCL, and
the treatment plant operates GAC filters, this compound is not anticipated to present
an issue. Howewver, YOCs should continue to be monitored in the future,

The 2017 water sample was analyzed for nitroaromatics and nitroamines, chemicals
specifically associated with blasting practices. A complete list of chemicals analyzed for s
included in the Appendix. Mo nitroaromatics or nitroamines were measured above the
method detectable limit (EPA Method B330B).

The proposed reservoir will held 2.3 billion gallons and will have depth of over 100 feet
when full. We reviewed physical parameters and water budgets for three other New
England reservoirs®™? for comparison and note that the proposed reservoir will be
significantly deeper than typical. As a result, we expact that the proposed reservoir will be

e
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susceptible to stratification, which may result in variations in water guality at different
depths. One potential water quality impact would be low dissolved oxygen in the deep
strata, which could result in mobilization of metals such as iron and manganese from the
sediments. Although these constituents are treatable with the existing treatment process, if
present in sufficient concentration they could increase the effort and cost of treatment.
Therefore, a multi-level inlet structure for withdrawing water from the reservoir is
recommended to control the quality of water being drawn, and to allow for usage during
both high and low reservair levels,

The average water retention time in the three comparison reservoirs ranges from
approximately & months to approximately 5 years. An average daily withdrawal and/or
release of approximately 1 MG would be required to keep the retention time in the proposed
reservoir within this range, although we have no reason to believe that longer retention
time would necessarily be detrimental from a water guality standpoint. Since there is no
natural outlet, an outlet structure should be constructed with the ability to perform routine
releases from the reservoir, either to the treatment plant or Shuttle Meadow Reservoir,
Controlled releases from a reservoir can be an effective management strategy from both a
storage and water quality standpoint by providing greater control of hydraulic residence
time and stratification in the reservoir,

Plant effluent target pH Is 9.5 for corrosion control treatment (Figure 2). The data reviewed
in this evaluation did not indicate any significant changes to raw water guality that would
impact the existing treatment process. However, when the new source is added, NBWD
should closely monitor pH, chlorine residual, and any changes in treatment process
performance for unforeseen changes.

FIGURE 2
2015 Treatment Plant EMuent pH
10.0

9.8 1
9.8
9.7 -
9.6
= 9.5 4
9.4 |
.3 4
9.2 4
9.1 1

glﬂ T 4 4 !
1/1/2015 2/25/2015 4/21/2015 6/15/2015 8/9/2015 10/3/2015 11/27/2015

Summary-Potential Impacts and Treatment Considerations

The water quality data reviewed in this evaluation did not identify any significant differences
between the existing reservoirs and samples assumed to be representative of the proposed
reservoir, Modifications to the Shuttle Meadow WTP facilities or operations are therefore not

7-
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anticipated to be needed to treat water from the proposed reservoir. However, water
quality at the quarry should continue to be monitorad, particulary for pH, metals, alkalinity,
hardness, perchlorate, boron, sulfur, and VOCs. The reservolr should be equipped with a
multi-level inlet structure and a release structure capable of both routine and emergency
releases. Special attention should be payed to treatment process performance and influent
and effluent water quality when the proposed source is being utilized to identify any
unfareseen changes that could negatively impact plant operation and effluent water quality.
Blending water from the proposed reservoir with existing sources will help to minimize the
risk of treatment issues and is recommended.,

Reference:

1. Dubber, D. and Gray, N. F. Replacement of chemical oxidant demand {COD) with
total erganic carbon (TOC) for monitoring wastewater treatment performance to
minimize disposal of toxic analytical waster. Journal of Environmental Science and
Health, Part A. Toxic/hazardous Substances and Environmental Engineering 2010
Oct., 45(12):1595-1600

2. Dudley, R. Water Budget for Lake Auburn Maine, May 1, 200 through April 30, 2003,
USGS, 2004

3. The MDC, data for the Barkhamsted and Nepaug Reservoirs provided to Tighe &
Bond, 2010
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Case Narrative

Chent: Tighe & Bond TestAmerica Job ID: 160-22501-1
Project/Site: Blasting Impacted Surface Water

Job ID: 160-22501-1
Laboratory: TestAmaerica 5t. Louis

Marrativa

CASE NARRATIVE
Client: Tighe & Bond
Project: Blasting Impacted Surface Water

Report Number: 160-22501-1

With the exceptions noled as flags or fooinoles, standard analylical prolocols were followed in the analysis of the sarmples and no
proflems were enciunténed o anomalies obsaned. In addition all laborsony quality control samples ware within esiablished condrol
himits, with any exceptions nated bedow. Each sample was analyzed to achit the lowest possible reparting lmit within 1he constraints of
the method, In some cases. due to interference or analytes present at high concentrations, samples were dilted, For dited samples,
Ihie regarting limils ane adjusted relative to the dilution required,

TestAmerica 51. Louis attests to the validity of the laboratory data generated by TestAmerica facllties reparted herein, All analyses
performied by TestAmenica faciliies wene done using established taboratory SOPs that incorporate QAN procedures described in the
application methods. TestAmernca's operations groups have reviewed the data for compliance with the labaoratory QAKQC plan, and data
have been found to be complant with labaratery protecals wnbess othenwise noted below,

The test results in this repon meed all NELAP requiremants for parameters for which accreditation is required or avallable. Any exceplions
o NELAF requirements are noled in this report. Pursuant to NELAR, this report may nod be reproduced, except in full, without the weiten
appraval of the Eboratary,

Caculations are parformed bafore rounding to avold round-aff emors in calculated resuls.

All holding times wera met and proper preservation nobed for the methods pedormed on these samples, unless otherwise datailad in the
individual sections. bebow,

All solid sample results for Chemistry analyses are reported on an “as received” basis unless otherwise indicated by the pressnce of & %
solids value in the method header. All soil'sedirment sample results for radiochemistry analyses are based upon sample as dried and

disaggregated with the exceptan of fritum, carbon-14, and jodine-129 by gamma speciroscopy unless requested as wet weight by the
client *

Thits laboratery repor is conlidential and is imended for tha sole use of TestAmerica and il$ chent,

RECEIPT
The sampdes wene received on 052472017, the samples amved in good condition, properly preserved and on ice. The temperature of tha
coplers at recaipt was 0.9 C.

pH was recelved outside hold time as this is a field parameter that expires In the field.

VOLATILE ORGANIC COMPOUNDS (GC MS)
Sarmnple SW-1 (160-22501-1) was analyzed for volalile organic compounds (GG M3} in accordance with EPA SW-B46 Meihod E2EDC. Tha
samples wene analyied an OR2T0MT,

Anatylical Batch: 310873

1.2 4-Trichbarobenzans was detected in method blank MB 180-31087398 a1 a level that was above the mathod deleciion limi bul below the
reporting kmit. The value should be considersd an estimate, and has been flagged. |f the associated sample reported a result above the
MOL andior RL, the resull has bean flagged. Rater bo the O report for details.

Testdmearnca St Lo
Page 3 of 43 LT O



Case Narrative
Client Tighe & Bond Testdmenca Job 1D 160-225019-1

ProjectiSite: Blasting Impacted Surface Waler
Job ID: 160-22501-1 (Continued)
Laboratory: TestAmerica S5t Louls (Continued)

The following compounds did nof mee! the minimum relative response factor kmits in the continuing calibration verification (CCV)
associated with baich 160-310973; Acetone, Methyl acetate and 2-Butanone (MEK). A low-level LOQV was analyzed at the reparting limit

{5ugiL) and the aMected analyles weve detected. Target analytes recovenng abowve the reparting limit will be qualified and repored. (CCVIS
160-310973/4)

Ho additienal analylical or quality issues were noled, other than those described above o in the Definitions/Glossary page.

i

Sample 1 }ﬂﬂhﬂﬁﬂhnms snalyzed for samivolatile seganic compaunds (GG MS) in accordance wilh EPA 5¥W-846 Mathad 82700,
The samples were prepaned on 057262017 and analyzed on 06042017,

Analytical Balch: 311802

The LCS/MSMSD spike recoveries for several anakyles are outside the lower OC limits. There is insuficient sample volume to re-prepare
and re-analyze. Resulls are provided with this narrative, SW-1 (160-22501-1), (LCS 160-310833/2-A), (MB 160-310833/1-4),
{160-22453-D-1-A), (160-22400-E-1-A MS) and | 160-22403-F-1-A M5D)

MEMED swrogate recoveries are autside QG limils, Sample surmogale recovenes are within QC limits: therefore, the data has been
reported. (160-22493-E-1-A M3} and {160-22493-F-1-A M5S0

The CLV spike recovery for 2, 2-ouybis{1-chloropropane] (s outside the lower QC limits. A low level check standard was analyzed at the RL
and the analyie was detected in the low level. This compound was ND for the affected samples; therefore this excursion did not affect the
data results, Mo further action is required. SW-1 {160-22501-1), (CCVIS 180-311B0205), (LTS 160-31083352-A) and (MB 180-31083351-4)

The CCV surrogate recovery far 2.4 6-Tribremophened is oulside the upper QC limits. The sample surrogates associated with this GOV
wirg within the accaptable OC imils. Resulls are provided with fhis namrafive, SW-1 (160-22501-1), (CCVIS 160-311802/8), (LGS
T60-310832-A), (MB 160-3108331-A), (160-22483-E-1-4 M3} and (160-22493-F-1-A MSD)

The continuing calibration verification (CCV) associated with batch 160-311802 recovered above the upper condrol lim for
Hexachlorobenzene, Hexachlorobutadiene, and Hexachlorocyclopantadiene. The samples associated with this CCV were non-detects for
the affected analyes; therefore, the data have been reported. The fallowing sample ks impacted: (CCVIS 160-31 180256},

Mo additional analytical or quality issues were noled, other than those described above of in the Definitions/Glossary page.

PERCHLORATE

Sample S\W-1 (160-22501-1) was analyzed for perchlorate in accordance with EPA Method 314.0. The samples were analyzed on
D0,

The fallowing malrix spike (MS) and matbnix spike duplicale (MED) recoveries were oulside control limits {43% & 48%) in Perchlorate basch
1E0-311177: (160-22378-C-3 MS) and (180-22378-C-3 MSD) Samphe matrix intedfarence ks evident in the visual observation of the sample
chromatograms. Resulls are reported, as the associated labaratory confrol sampla (LCS) recovary was within acceplance Emils.

Mo adctional analytcal or quality sues were noled, other than those described atove or i the Definitions Glossary paga.

NITROAROMATICS AND NITRAMINES (HPLC}
Sample SW-1 (160-22501-1) was analyzed for Nsroaromatics and Nitramines (HPLC) in accordance with EPA SW-846 Method B3308,
The samples wers prepared on 05/252017 and anabyzed an 08012017 and 080272017,

Anglytical Batch; 311410

The matrix spike | matrix spike duplicate (MS/MS0) recoveries and precision for preparation batch 160-310680 and analytical batch
160-31 1410 were outside contrel limits, Samphe matrix inerference and/or non-homogeneity are suspected because the associated
laboratory control sample (LCS) %resoveries wene within acceptance bmiis,

The continuing calbration verfication (CCV) assaciated with batch 160-311410 recovered below the lower control limit for Tetry, The
sample associaled wilth this CCV was non-delects for the affected analyie, therefore, the data have been reported. The following samples
are impacied: SW-1 (160-22501-1}, (CCV 160-311410/15) and (CCVRT 1680-3114 1004},

Testdmernca St Louls
Page 4 of 43 BIBI201T



Case Narrative

Chent: Tighe & Bond Testdmernca Jab |D: 160-22501-1
Project'Site: Blasting Impacted Surface Water

Job ID: 160-22501-1 (Continued)
Laboratory: TestAmerica 51, Louls [Continued)

The bellowing snabyles recoventd culside the upper control Bmits for the LES associated with preparabon badch 180-310680 and analytical
bakch 160-311410 2 4-Dindirotoluana and 2, 6-Dinitrotoluene. There were no detections for thase analybes in any of the associaled clant
samples. Qualified results hkave been reporied. (LCS 160-310630/4-A)

Analylical Batch; 211412

The laboratory control sample {LCS) far preparation bateh 160-310880 and anabyical batch 180-311412 recovered oulside contral limiis
for the following analyles: 2.4 B-Trinitrololuene, These analybes were biased high in the LCS and were not detected in the assockated
samples; therefore, the dafa have been reported, (LTS 160-110880/2-4)

The rsatric Spike duplicate (MSD) recovery for Telryd in preparation batch 160-210680 and analytical babch 160-31 1412 was outside control
lirits, Sample malnx interference andfor non-homogeneity are suspected because the associated labaratory control sample (LCS)
recovery was within accaptance limils.

The ratrix spike | matrix spike duplicate (MSMED) precision for Tetryl in preparation baich 160-310680 and anahfical batch 160-311412
wiks outside control limits.  Sample matrix interference s ssspected. (160-22501-8-1-A M5} and (160-22501-B-1-B MSD)

N additional analyfical or quality issues were noted, other than these described atove or in the Definitions/Glossary page.

TOTAL METALS [ICP]
Sample SW-1 (160-22501-1) was analyzed for Iotal metals (ICP) in accordance with EPA SW-B48 Mathod S010C. The samples were
prapared on 0602201 T and analyzed on 06052017,

Mo analytical or quality lssues were neled, other than these described abave or in the Definitions/Glossany page.

METALS (ICPMS)

Sarnple SW-1 (160-22501-1) was analyzred for Metals (ICPMS) in accordance with EPA SW-B48 Methods 80208, The samples ware
prepared on 080N T and analyzed on 08052017,

Mo analytical or quality issues were noded, olher than those described above or in the Definitons/Glossany page.

EH

Sample SW-1 {160-22501-1) was analyzed for pH in accordance with EPA Methad 150.1, The samples ware analyzed on 0525/2017.

Mo analytcal or quality Bsues wene noled, olher than those described above or in the DefinitionsiGlossary page.

JOTAL SUSFENDED SOLIDS

Sample SW-1 (160-22501-1) was analyzed for folal suspended solids in accordance with EPA Method 160.2, The samples were analyzed
an DEREZ01T,

Mo analytical or quality issues were noled, oiher than those described above of in the Definitiona/Glossary page

ANIONS, ION CHROMATOGRAPHY
Sample SW-1 (160-22501-1) was analyzed for Ankons, lon Chromatography in accordance with EPA Method 300.0. The samples were
analyzed on 05242017,

Anahylical Baich: 310288
The folkesang sarmples in Anian batch 160310288 were diluted 1o being the concentrabiens of Mitrate within the calibratson range: 541
{180-22501-1). Elpvated reporting limils (RLs) ane provided.

The follewing matrix spike (M3} recovered outside controd limits for Nitrite (B0%) in Anion bateh 160-310288; {160-22501-D-1 MS5) Sample
matrix interference is suspected because the associaied laboratory control samphe (LCS) recoveny was within acceplance limits.

Mo additional anabydical or quality ssues were noted, other than those described above or in the DefinitonsGlossary page.

TestAmerica St. Loul
Page 5 of 43 e B201T



Case MNarrative

Cliani: Tighe & Bond TestAmerica Job 1D 160-22501-1
Project/Site: Blasting Impacted Surface Water

Laboratory: TestAmerica St. Louis [Continued)

Zample SW-1 [160-22501-1) was analyzed for alkalinity in accordance with EPA Method 310.1, The samples wede anakzed on
DEM22017.

Mo analylical of quality issues were nobed, other than thosa described above o in the Definitiona/Glossary page.

Sample SW-1 (180-22501-1) was analyzed for tolal kjeldahl nifrogen in accordance with EPA Method 351.2. The samples ware prepared
on 02262017 and analyzed on 0SAN201T.

Anabytical Batch: 311375

The follewing malrix spike (MS) recovery for TEN preparation batch 180-310944 and analylical batch 160-311375 was oulside control
limits: (180-22501-F-1-C MS). Sample matrix interference is suspected because the associated laboratory control sample (LCS) recovery
was within acceptanca Emits,

Mo additional analytical or quality izsues were noted, other than those described above or in the Definfione/Glossary page.

Sample SW-1 (160-22501-1) was analyzed for total arganic carbon in accordance with EFA Method 415.1. The samples were analyzed on
08052017,

Mo analylical o qualiy issues were noted, other than those described above of in the Definitiona/Glossary page.

TestAmenca St Lows
Page G of 43 BI8L2017
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Login Sample Receipt Checklist

Cliant: Tighe & Bond Jab Mumbaer: 160-22501-1
Legin Humber: 22501 List Source: Testdmerica S5t Louls
List Humber; 1

Creator: Daniels, Brian J

Cuestion Answeer Commant

Radioactivity wasn't checked or is </= background as measured by a sunvey  True

maaber.

The coolers custody seal, if present, is intsct, True

Sample custody seals, if presenl, are intscl, MR

The cooler or samples do not appear 19 have baen compromised or True

tamperad with.

Samples were recened on ice. True

Coaler Temperalure is acceptabile, True

Coolar Temperaiura i raconded True

COC is presenl True

COC s filled oul in nk and kgibla, True

COC 15 filled out with all perinen mformation. Falga COC was not relnquished by shipping lak,

|= thet Fiitld Sampler's name present on COCT True

There are no discrepancies babaeen the containers recelved and the COC.  True
Samplés ang recehved within Holding Time (excluding tests with iImmedate  True

HTs)

Sample containers have legible labels. Trus
Containers are not broken or leaking. Trua
Sample coliection date/fmes ane provided, Trua
Appregpriate sarmghe containers are used Trug
Sample bottles are compiatedy filled, Trua
Eample Presaralion Verified, True
There is sufficient vol, for all requesied analyses, incl. any requested True
MSMEDs

Containers reguaing zem headspace have no headspace or bubble is True
=imm (1747,

Multiphasic samples are not present Trun
Samples do not require splitting or compositing. Trua
Ressdual Chicnine Checked. Pl

TestAmerica SL Louwls
Page 8 of 43 BEZ201T



Client: Tighe & Bond

Definitions/Glossary
TestAmerica Job ID: 160-22501-1

Project/Site: Blasting Impacted Surface Water

Qualifiers

GCIMS VOA

Qualifiar
J

CualElier Descripticn
Result is less than the RL bl greater than or agual to iha MOL and the conoantrabion |s an approcmabe valuss,

GC/MS Semi VOA

Qualifier Cunlifier Description

F1 ME andicr M50 Recovery is culside acceplance lmis,

d Result is less than the R bl greater than of equal b i MOL and the concentraiion s an approsmaso value,
X Surogale & culside condrol bmis

F2 MISMED RPD exopads control imits

- LCS or LCSD s outside acoeptance fimits.

HPFLCAC

Qualbifsar QualEfier Doscriplion

F1 S andior M50 Recoveny is oulside acceplance imis,

2 LCS or LCSD & aulside acceptance Emits:

Fa MEMED RPD excsads coniral imils

Metals

Ciuakifiar Cualdier Descriplion

4 Resull is less than the AL but groster than or aqual to ihe MOL and the concentraticn s an approximase vahua, =
Ganeral Chemistry

Qi lifier Qualifier Descriplion

HE ' Flald parametar with a holding lima of 15 mirules. Test perfarmed by laboratory at cleni’s request, =——
F1 ME andior MED Recovery is oulside scoeplance bmis,

J Reguli is less than the AL bt greaier than or egqual o ths MOL and i concentralian is an approxinate value,
Glossary =

Abbreviation  These commonly used abbrevistions may or may not bo presont in this report.

n Listed under the "0 column o designate that tha resull (5 repered on 8 dry weight basis

%R Peroam Recawsry

CFL Combmarys: Fres Liguid

CHF Cantans ho Fres Liguid

CER Duplicaie Eror Rato (normalized abealule diffensnce)

il Fac Dilstion Facios

i Detechon Limt (DolHTCHIE)

0L, RA RE IN  Indicates & Dilution, Re-analyses, Re-extraction, or additional Initial metalsdanicn analyss of the sampls
Da Degmion Level Conceniration (Radiochemising

EDL Estimated Dedachicn Limi (Dioxin

LG Limit of Detecton {DoDDOE)

Ly iLimit of Chaantitation (DodDOE)

ACHA, Minimum Detactable Acivily (Radochamising

MOC inimum Delectable Conceniration {Radachamising

MIOL Methicd Daebecion Limil

ML Minimum Leved {Dioxin)

RC WHal Caloulabed

M ol Dietecied Al the reparting Emi (or MDL or EDL il shown)

e, 8 Practical Quaniitation Limi

ac Cusality Coninol

RER Rielalive Error Ratic {Radochamising

FL Reparting Limit or Fequested Limi (Radipchemisiry

RFD Relative Percant Difference, a measure of the relative differenca babwean bwo poings

TEF Toxily Equevalent Factor [Dioxin)

TestAmesnica 51U Louls

Page 9 of 43 GI8/2017



Definitions/Glossary
Climnt: Tighe & Bond TestAmerica Job ID; 160-22501-1
Project/Site: Blasting Impacted Surface Water

Glossary (Continued)

Abbreviation Thase commonly used abbroviations may or may not be prosont in this ropart
TES Tawicity Equivalent Guotien (Dwmn) '

TestAmenca St Louis

Page 10 of 43 /82017



Method Summary

Clignt: Tighe & Bond
Project/Site; Blasting Impacted Surface Water

Mathod Mathod Description

BIROC Valatile Organic Compounds by GCMS
g2T00 Samivolatds Onganic Compounds (GEAMS)
300.0 Aniona. lon Chiomatograghy
340 Panchioraie {1C)
53308 Mitroaromalics ard Mitramirses (HPLC)
BI10C Metals {ICF)
04 Metals (ICPMS)
1501 pH {Elacinmeatric)
160.2 Sakds, Total Suspended {T55)
0.1 dAlkalinity
351.2 Mitragen, Total Kjekdahl
4151 TOC
Pretocol References:

EPé = US Ervironemgnial Proteclion Agency

TestAmerica Job I0: 160-22501-1

Profocol
SWVHAE
SWE4E

EFA

RC AR
RACANY

IACARY
T

Laboratary
TaLsL
TAL 8L
TAL 8L
TAL 81
TAL 51
TaL SL
TaL =1
TAL 81
TAL 51
TAL 51
TalL 51
TalL 5L

MCAMAN = Fdeihods For Chemical Anatysis OF Waber And VWastes™, EPA-GD0M-TD-020, March 1983 And Subgequent Revisions,
SWHAS = "Tesl Meillwds For Evaduating Sold Waste, Physical/Chamical Metheds®, Third Edition, Movernber 1886 And its Updates,

Labaratary Refetences:

TAL GL = Testmerica 54. Louts, 13715 Rider Trail Morih, Earth Clty, MO 83045, TEL {114) 2508586

Page 11 of 43
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Sample Summary
Client: Tighe & Bond TestAmerica Job 1ID: 180-22501-1
Project/Site; Blasting Impacted Surface Waler

Lab Sample I3 Clienl Sample 1D Matrix Collacted Rt
160-22501-1 TR Vintar O2U T 0B:48 052417 0750

TestAmernca St Louis

Page 12 of 43 B/8I2017



Detection Summary

Client: Tighe & Bond TestAmerica Job ID: 160-22501-1
Project/Site; Blasting Impacted Surface Water

Client Sample ID: SW-1 Lab Sample ID: 160-22501-1
Anatyte Rosult Qualifier AL MDL Unit Dil Fac D Mothod Prep Type
Hilrate - DL ez 0.40 0.14 mgl T30 3000 TotalhA
Baoron 310 100 28 wgl 1 B00C TotalhA
Sulfur 7400 5000 1500 wgiL 1 &A0c TotsihA
Alurminum BEQ 50 2 wgll ] Gl Total A
Molybdenum : £ 5.0 2.0 ugl 2 s00A TotalNa
pH 81 HF 0.1 015U 1 1501 Totalha
Tetal Susperded Solids 14 4.0 4.0 mgi 1 1602 Totalhia
ABcabraty B2 50 0.54 mgil 1 3 Totalhia,
Hitrogen, Kjeidahl 0.22 JF1 0.50 0.22 mgi 1 32 TotalhA
Total Organic Carbon 07T J 10 0.72 mgiL 1 4151 TotaliNag

This Dwiection Summary dees nal include radiochemical lest results.

TestAmerica St Louis

Page 13 of 43 Giar2017
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Client Sample Results

Client: Tighe & Bond TestAmerica Job ID: 160-22501-1
Project/Site: Blasting Impacied Surface Waler

Client Sample 1D: SW-1 - Lab Sample ID: 160-22501-1
Date Collected: 05/23MT 08:45 Matrix: Water

Method: 8260C - Volatile Organic Compounds by GGIMS

Anabyte Resull Qualifier BL MDL Unit D Prepared Auriaaly zed Dil Fac
1.1, 1-Trichlaroethane [} TR0 029 ugh QEETAT 2018 1
1.1.2 2-Talrachiosselhane HO 50 043 wpd OERTHT 20015 1
1.4 2-Trichlara-1, 2, 2-iriflucsce thans HD 50 025 ugll OARRTAT 3015 1
1.1, 2-Tnchioroalhane MO 8.0 057 wgll DEFTAT 20:16 |
1.1 -Dichlcroethane | ] 50 0.39 ugl DE2THT 20:10 1
1.1 -Diachil oot hene MO 5.0 0.37 wgl DSTAT 20:18 i
1.2 &-Trichlanaberisns 8] 5.0 0.55 wgl BERATHT 20019 1
1,.2-Dhbromo-3-Chlsrapropans MWD 1o 1.2 ugi DARRFTAT 2018 1
1. 2-Drachicrobanzene MND 5.0 028 ugl DAY 20015 1
1.2-Oichiomoethans MO 5.0 0.37 wgll DERFTAT 20:16 1
1. 2=Dhchioropropane MO 5.0 0.32 wgll CRFFTAT 20:15 1
1. 3-Dichiorobenzena [ [8] 5.0 023 wgll CEATHT 2018 1
1 A-Dichlodobenesne (e[ 50 035 ogil QRZETHT 20158 1
F-Buianons [MEK) D 20 039 wpll DRAFTIT 20019 1
-Hianons MD 20 0.58 ugll OREFTT 2019 1
A-Mpthyl-2-pentanone (MIEK) MO 0 0.33 ugiL DEITAT 20:18 1
Aceions MO 20 6.7 uwgl QEZFTAT 20:19 1
Benzens 8] 5.0 025 wpll QRZFTAT 2018 1
Brarmohsmm MWD 5.0 037wyl QEZTAT 2019 1
Bromomathans MO 10 0.40 wglL DEZTAT 2019 1
Caarbon disuwlfide [ [#] 8.0 0.37 upl OSETAT 2019 1
Cearbon lesradhlaride M 5.0 0.36 wgil QErETAT 2018 1
Chlorobenzens [ W] a0 038 wyll DSETAT 2018 1
Cebromechiloramethans MO 5.0 0.33 uglL OSZTAT 20;19 1
Chigroathana MO 1) 0,38 wgl DEFTAT 20:18 1
Chiorofcemn M 50 015 wgll QERETHT 20:18 1
Chloromslhans ML 10 055 wgl QRAETAT 3018 1
ciz-1,2-Dichlosoethans Ml a.0 016 wgll QRZTAT I0 19 1
eis-1 3-Dhchleropropens WD 50 034 ugl DAFEFINT 2015 1
Cyclohaxang WO 10 036 wglL OSETAT 20:15 1
Bromodichicromalinans ND 50 025 wgl OSRTHT 20:15 i
Dichiorsdifhicromathane M 0 045 wgll QaRZTAT 2018 1
Elfyibenzene ND 5.0 0.30 wgll Q&ETAT 2018 i
1,2-Dibromosthans (ECE) ] 50 044 ugil DAETIT 10:18 1
Isoprapylbensens 1] 5.0 0248 wgll QA/ZTAT 2019 1
Myl acelate M 25 2.3 ugil QRLETAT 2019 1
Khibigl best-buityl @l WD 50 040 ugh OEZTNT 2015 i
Wsthplcy chihexane D 10 025 ugl O8fZTAT X099 1
Wathylana Chiords 1 H] L} 1.7 ugh OSfZTAT 208 i
m-Xylern & p-Eylena HD 5.0 057 ugl OS2THT 20:10 i
o=yl MO 5.0 0.32 ugh O52THT 2010 1
Shyrene ND 5.0 0.35 ugl Q827017 20:19 i
Tulrachionsslbens [0 50 028 ug'L 0821 T 20:18 1
T lussna MO 8.0 1.0 ugl D527 T 20:18 1
trang-1_2-Dichioroethana MWD §.0 0,98 uglL O5EZTAT 2010 1
frans-1.3-Dichloropropena MO 5.0 035 ugil 05271 T 20:19 1
Trchioroethene ML 5.0 0.2 wgll 082 T 20610 1
Trichicrofiuoromssthans (0] 50 022wyl DERTHT 2019 1
Vingl chiloride 1] 50 {43 ugil O&2TN T 20010 1

TestAmerica St. Louis

Page 14 of 43 6812017



Client Sample Results
Chient Tighe & Bond
Project/Site: Blasting Impacted Surface Water

TestAmerca Job |10 160-22509-1

Client Sample ID: SW-1
Date Collected: 052317 08:45
Date Received: 05/24/17 07:50

Method: 8260C - Volatile Organic Compounds by GC/MS (Continued)

Analyte Fesult Cualifiar RL MOL  Lhnit (i)
Kyleres, Tolad TRD 1 485 ugil
Surrogate HRecovery Dualifier Limits

Taluane-d8 (Sum R T
Dibromeduaramaivans {Surr Tie5 ]
4-Bromafiorohandend (Sum) ] M.

1, 2-Dichigroathane-g4 {Surr) 105 TE.r2T

Mathod: 82700 - Semivolatile Organic Compounds (GCIMS)

Analyto Rosult Qualifier RL MDOL Uinit D
Acenaphthene T ND ¢ 3 FERT '
Acenaphitoghona HD * 23 .3
Anbhracens WD - 23 2.3 wgl
Berzofalanthracers 4] 23 23 g
Banza|bllioramthens WO * i3 &3 ugil
Bonzo[kfucranitams MWD * 23 23 WL
Benzo|g h,||perylena ] 23 23 ugil
Benzofaloyrens i 23 23w
Bis{2-chlorcethoxy imelhane NO - 23 23 ugl
BisgZ-chioroethi sther ND ¢ 23 23 ugl
BiaiZ-athylexyl) phihalae ND ¢ 23 43 ugl
4-8momophanyl phanyl ether ND 23 2.3 wgl
Butyl banzyl phithalain L ] 23 23 uwgl
Carbazole ND 23 23 wgl
d-Crlsmanilne NO 23 ET
A et B ibyiphenal WO 23 23 il
2-Criafonaphihalens NO * 23 23 gl
2-Chiceogphancl WO 23 23 wi
4-Chicnophanyl phanyl ether O ® 23 2.3 gl
Chryseng HD 23 23wl
Dibenziahjarthmeene MO 23 23 i
Dibenzohiran ND * i3 23 i
CH-n-Bubyl phihalale KO 3 2.3
1, 2-Dichiarobenzens HO * 23 2.3 wgi
1, 3-Dichilorobense s HND * 23 23 gl
1, 4-Dichilarobenzens wO - 23 2.3 wiL
3, ¥-Dichlorobenzidire WO 120 A0 wgit
& A-Dichilarophenc WO 23 i3 ugi
Diethyl phahalate ND X! 23 wi
2 4-Dimatmylphancl ND 23 i3 wgil
Cimithn pirthalate fy L] 23 23 uwgiL
4, E-Dinitro-2-matiyiphenol w0 23 28 uwglL
2, 4-Dinfiraphencd HG - 120 4.7 wglL
2 A=Dinitraloluene HD 23 2.3 gl
2, B-Dinitraloheene L i3 a0 ugiL
Di-r-octyl phihakste HD - k| 23 wgL
Flustranthens WD 3 23 ug
Flagrans WO 223 2.3 ugl
Hemachicrcheng ang M} 23 2.3 ugll
Hemachlor ol ad i ra WO 23 2.3 wgll

Page 15 of 43

Prepared

Frapared

Prapared
DERZEAT 1002
DSREAT 10002
DEREAT 10002
GRENT 10003
DEREMT 10:02
DSZEAT 10:02
DERZEAT 10002
GRIENT 10002
GE2EN T 1002
DEREAT 10002
DEREAT 10:02
DSZEHT 10002
DERZEAT 10002
CRRBITT 10202
BARAT 10:02
DS2AMT 10:02
OSZEAT 10:02
DSREAT 10002
DEZEMT 10:02
ORGENT 10:02
OAPEAT 10:02
DSZEAT 10:02
OSIZEMAT 10:02
OS2EAT 10:02
DAAEAT 10:02
OAMEAT 10:02
OSMEAT 10:02
OS/PAMT 10:02
OSPEAT 10:02
QSFEMT 10:02
Q86T 1002
052617 10:02
O5/26M 7 10:02
0526817 10:02
0528017 10:02
0526017 10:02
05726017 10:02
052617 10:02
D826 T 10:0
052017 10:02

Lab Sample ID: 160-22501-1

Matrix: Water

Analyzod
DSIZTAT 20:18

Analyzed

AR s

BRIRAT 010
DEFTAT 2019
QEFTAT 2019

Analyzed
(01 7 D004
DE/04/17 0004
06/D4/17 0004
DE/D4/17 0004
OESG4 T D00
DE04/17 0004
DE/D4/17 00:04
D6/D4/17 0004
D6/04/1 7 0004
DEMT T D004
DEID4/ T D04
D6/04/17 0004
D6/04/1 T 0004
D6/ 7 0004
DE/D4/17 0004
DI04/1 7 0004
DEJD4/17 0004
DT/ 7 0004
DE/T4/1 T 00:04
DEITI1 7 0004
DEUD1 7 0004
DE/T41 T 0004
DEUTM1 T 00104
DT 7 0004
DEID417 00/04
Gt T 0004
A1 T 0004
DRI T 0004
AT 00:04
DEDANT 00:04
DEID4N T 0004
CHIDAM T 00004
DADAMT 00:04
DBOANT 0004
DB/AMT D04
DB/0AIT DO:04
OB/04NMT D004
D6/04/1T D004
DGR/ T D004
O6/04/17 D0:04

il Fac
1

T

il Fao
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Client Sample Results

Chent: Tighe & Bond
Project/Site: Blasting Impacted Surface Water

Client Sample ID: SW-1
Date Collected: 05/23/17 08:45
Date Recelved: D5/24/17 07:50

Mathod: B270D - Semivolatile Organic Compounds {GC/MS) (Continuad)

Anslyln Rosult Ouaslifior RL
Hexachiorooycopentadiens CND T 2
Haxachicrosthane M ™ 23
Inderali 2, 3-cdjpyrens WD 73
Isopherong WD * 23
2-hdattwinaphshalene MO * 3
2-Mathyiphenal ND 23
3 & 4 Metfylphenol ND AT
Haphthalesne Ml - 23
2-Melrcanibng WO 23
A-Mtrganibg Mk 23
4-tatrpanibng MO 23
Hitrobengene MDD * 23
2-Hitrophenol WO 23
&-Hilrophenal WO - 23
H-Warceodi-n-prapylamine MO ¢ i3
bis (2-chiproisapropyl) ssher MO * 23
Pentachlicrophencl MO 120
Phenanthrens WO ™ 25
Phenal NGO " 23
Pyrene ] 23
1,2 A-Trchicrabandsng WO * 23
2.4 5-Trichiprophenal N 23
24 §-Trichlorophanal ND 21
Aniling 1] 23
1 4-Dhiaxars [ i) 23
Barneyl atoahol IND¥ 23
Pymickres WO 47
Diphenylamine WO ® 23
RUTR. KRecovery Qualifier cmvirii
F-Fluaraphanadl {Surr 42 1585
246 Tnbromophanal (SimT) a2 L - ]
Ntrobanzene-gi5 [ S 50 S0, 101
Phenokds {Sum a0 10. 50
Terpheny-d14 | Surr) &1 2197
2-Fluarabiphery! (S L 43. o8
Meathod: 300.0 - Anions, lon Chromatography

Analyte Rosult Qualifier AL
Hitrita T HD Fi1 020
Method: 300.0 - Anions, lon Chromatography - DL

Analyto Rosult CQualifior AL
Nitrate 43 - (T T
Meathod: 314.0 - Perchlorate (IC)

Analyto Rosult Qualifiar Rl
Parchioeate [+ iz

Page 16 of 43

ML
23
2.3
2.3
2.3
i3
23
4.7
2.3
2.6
2.3
i3
.3
e
4T
A5
23
i
23
4.7
23
2.3
i3
23
ap
2.3
.0
4.7
23

ML
0.007n

ML
GRS

ML
a0

Unit
ugiL
gL
ugiL
gL
ugiL
gL
ugiL

£s

EREROREERERAEabaEts

WUnit

Unit

Unit

TestAmerica Job 1D 160-22501-1

Lab Sample ID: 160-22501-1
Matrix: Water

Proparsd
DSZEAT 1002
D&ZENT 1002
DEREMT 10002
OS2ENT 1002
OS2EMT 1002
DE2ENT 1002
OSEENT 10002
DEEAT 10002
DEENT 10:02
OS2ENT 10:02
CS2anT 10:02
CSZENT 1002
C2ENT 1002
CEZENT 10:02
OSr2anT 10:02
CS2aNT 1002
DE2ENT 10:02
CEENT 1002
OEREAT 10002
CERZENT 1002
OE2EAT 1002
oS2eAT 10:02
DEEMT 100202
DEZEMAT 10002
ORENT 10:02
OSF2EMT 10:02
DEZEAT 10:02
DE/2EMT 10:02

OE2697 1002
QFREAT 1002
Qa7 1E0d
OE2EAT 1002
AE2447F 1802
OS26T 1802

Propared

Prapanod

Fropared

Analyzed
DEID4/T T 0004
D604 T D004
D641 T D004
DA T 00004
DA T 00704
DA T D004
D6 T 0004
D604 T 00004
06T T 00004
DT T 00004
DA T 00004
DG T D004
DG/ T D004
06T T 00004
D041 T DDA
D041 7 OG04
D604 T D004
D61 T 00204
OGS4 T 0004
U041 T 00004
O&s041 T 0004
DA T 004
Qe T D004
DT T 0004
D T 0004
DA T D004
DM 7 0004
DA T 00004

Analyzed
DA T 00w
DEADAAT D004
QBT4IT 00:04
DED4T 00:04
OEDAT 0004
ORDLA T OO

i nalyzed
OSZ4NT 2147

Analyzed
ORZANT T34

Analyzod
O30T 21:50

il Fac
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Clignt; Tighe & Bond

Client Sample Results

Project/Site; Blasting Impacted Surface Water

Client Sample ID: SW-1
Date Collected: 052317 08:45
Date Raceived: 05/24/17 07:50

Mathod: 83308 - Nitroaromatics and Mitramines {(HPLC)

Analyto

1,3 S=Trinfrobenzens

1, kDinftrabenrens

2 A B-Trinilroboloene

2 A-Dinitrololusns

2. 6-Diinitrorinleana
2-Aaming-4 S-dinitrebolusne
2-Hitroichuang
J-Hitrotcluene

defimirg-2 G-dinirotoluens
d-Hilrolofuans

HMX

Hitrobpneniy
Mitroghycerin

PETH

RDOx

Tearsl

Surrogate
1, 2-Dinilrabenzens STl

Mathod: 6010C - Metals (ICF)

Analyte
Baran
Sulfur

Method: 60204 - Metals (ICP/MS)

Anailyte
.i.-l'uni-rlum
Chegemium
Lead
Malybdanum
Tungsten

Ganeral Chemistry
Analyte

pH

Total Suspended Solids
Alkalinity

Hitrogan, Kjaldahl
Totad Organic Carbon

Fosult Cualifior

BEEHBBBEB5B56684888

Besult Qualifior
30
Td40d

Rosult Qualifsor

Rosult Qualifior
BA HF
14

LIz JF1
nLre J

AL
0a2m
020
r2m
o2
020
020

RL
a1
&0
50
0,80
1.0

Page 17 of 43

MO
0,087
(LA Fi
0.050
0.0a1
13
LR )
0,0
12
12
014
LAk
0.082
054

34
0.055

e
25
1500

ML
i}
i
1.0
2.0
o£0

MDL
a1
40

0.54
033
072

EEOEOEEEREREEREE:

Uit

g%

£8

ugiL

g &%

gdggc

Prapared
DSZSAT 1411
DSREAT 14:11
DEREAT 14:11
DSF5AT 1411
DSREAT 14:11
DSZSAT 14:11
DERSAT 14:11
DEZSAT 14:11
CEIISMT 1411
DASAT 14:11
DSSAT 14:11
DSZSHT 14:11
DSESAT 1411
OESMT 14:11
DESAT 14:11
DSZSAT 14:11

ek Sl
082877 14:07

Proparned
CEDr T 1034
DEMAT 10:34

Propared
DEMEAT 10,35
CEDRAT 10:35
DAMTZMT 10:35
DAM2MT 10:25
DBMZNT 10:35

Progpanid

052617 14:05

Testhmerca Job 1D: 160-22501-1

Lab Sample ID: 160-22601-1

Matrix: Water

Analyzed
D& T 1408
DM T 14208
S T 0105
0EM0 1T 1405
DS T 14406
DEMDA T 14408
DEMA T 14408
DS T 14:08
06021 T 01205
D&M T 1406
B0 T 1406
DS T 14208
D& T 14208
D&M T 1406
D& T 1406
DEIDXT 01:08

Analyped
ORDTAT 1408

Analyzed
EmST 2333
BAMEITT 23:33

Analyzed
DESIT 18:30
DEMEHT 18:30
DEMSAT 18:30
DEMEAT 18:30
DEDENT 18:00

Analyzed
OREEAT 0151
ORMEAT 0526
OBM2AT 307
053017 21:23
DBMSAT 23:37

Ol Fac

e e e . B e T S|

il Fac
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QC Sample Results

Client Tighe & Bond TestAmerica Job ID: 160-22501-1
Project/Site: Blasting Impacted Surface Water

Method: B260C - Volatile Organic Compounds by GC/MS

Lab Sample |D: MB 160-310973/8 Client Sample ID: Method Blank

Matrix: Water Prep Type: TotaliNA
Analysis Batch: 310973

ME MB
Analyto Rosull Cuslifior AL MOL Umnit D Proparad Analyred il Fae
1,1, 1-Trchioroethane palt ~ED 020 wgil BERETAT 16534 i
1,1,2 2-Terachloroethana NO 5.0 043 ugil OSRTHT 16:34 1
1,1,2-Trichlpro-1.2, 2-riflugroethana MO 5.0 025 wgil OS2TAT 16534 1
1,1, 2-Trichloroethane M 50 0AT wgil DERTAT 16:34 1
1, 1-Dichlkroethare h] 5.0 038 ugl DEZTAT 1634 1
1, 1-Dichioroathars MO 5.0 0aT ugil OSS2TIT 16:34 1
1,2 4-Trichiorobangeng 145 J 50 05% gl OEFFTINT 1634 1
1, 2-Dribromo-3-Chiceopropane D 10 1.2 wgil OSR2TAT 16:34 1
1. 2-Dichlarabenzens Ml an 028 wgl CaZTAT 1634 1
1. 2-Dichloroethans 8] a.n 0aT wgil CaZTAT 16:34 1
1, Z-Chehkiopropans i 50 DAz wgl BSZTAT 1634 1
1.3-Dichigrobenzans WD 5.0 023 gL BAZTIT 16:34 1
1,4-Dichlarobenzena KO 5.0 035 ugl DSRTIT 16:34 1
Z-Butanone (MEK) HID 20 035 ugl DSTAT 1834 1
Zeblexancone ] 20 0S8 wgil CSRTHT 1634 1
d-Methyl-2-pentancne (FMIBK) WD 20 033 gL CRITHT 16:34 1
Acetone WD 0 57 ugl DEZTINT 1634 1
Bonzens WO 50 Q2% wgi. DeSr2TIT 15:34 1
Bramaodoarm KO 5.0 037 ugl DS2TT 1634 1
Bmmomaefhans RO 10 040 wgl ESR2TAT 1634 1
Carbon dmulfide HO 5.0 03T wgil CSZTIT 16:34 1
Carban aliachiodide WO 50 036 ugl DEETHT 1634 1
Chlsrobantens WO 5.0 038 ugil DEETAT 1634 i
Dibromachicromathans N 50 033 ugil DEFTAT 16:34 1
Chioroathans N 10 038 wgil DEZFTAT 16:34 1
Chlaraiorm WO 5.0 018 wgl DEZTHT 16:34 1
Chioremathans MO L) 0.55 ugil BEZTAT 16:34 1
cig-1_2-Dichloroethene KO LT H D6 ugil DEFTAT 16:34 1
cif-1_3-Dhohilproprogsana 1] 50 034 ugil DEFETAT 16:34 1
Cyclohaxang o 10] 10 036 wgl DEZTAT 18:34 1
Bromodichioromethans b 10] 5.0 025 uwgi DAFFTAT 16:34 1
Dichiorodifiuoramsitans HO 1] 045 ugll ORETMT 16:34 1
Elhyibanzens WO a.n 030 ugll DEAETAT 16;34 1
1, 2-Dibramoa ihane (E0E) WO 50 D44 ugl DSAFTAT 16;24 1
heopeopyibarzans ] 50 026 ugl DSFZTAT 16:34 ]
Mathyl pcataie WD 26 2.3 gL DEZTAT 18:34 1
Mathyl 1eri-butyd ibar HD 5.0 040 ug QEETAT 18:34 i
Methyloycichaxans HO 10 026 wgl DS/ZTAMT 16:34 1
Methylena Chionde W an 1.7 wgil ORIZTMT 1634 1
meXylene & p-Kylene HO 5.0 0.57 ugl OBETIT 16:34 1
a-Kylene HO a0 0.3 uglL ORZTIT 16:34 1
Sy rene KO 50 035 uglL OBETMT 1634 1
Telrachioreethens WO 80 038 ugl OSFETAT 146:34 1
Toluene ] 50 1.0 ugi DSEETAT 14: 34 1
irans- 1 2-Dichloroathane W 5.0 0.18 ugll DSETAT 16: 34 1
irans-1 3-Dichioropropans ML} 5.0 0.35 wgll O5R2THT 16: 34 1
Trichiproadhane rr 5.0 0.29 uwpll D5ETHT 1634 1
Trichiorofiuoromethane il a0 032 wplL 0521 T 1634 1

TestAdmenca 5t Lows
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QC Sample Results

Client Tighe & Bond
Project/Site: Blasting Impacted Surface Water

Method: B260C - Volatile Organic Compounds by GC/MS (Continued)

Lab Sample ID: MB 160-310973/8
Matrix: Water
Analysis Batch: 3105973

ME MB
Analyin Result Cualifior
Winyl chiceide (2w )
Kyleres, Total 8]

ME MB
Surrogate HRecovery Ouaiifier
Tolvsne-o (Swr) 00
Dvbramaofivcromethans [ Sur) ]
di-Bromaflvarabenzens | Surl ¥
1, 2-Dvehiovos iane-od | Surr) ]
Lab Sample ID: LCS 160-310973/5
Matrix: Water
Analysis Batch: 310873
Analyto

1,1, 1-Trchiomelhane
1,1,2.2-Teirachioroethans
1,1, - Trichiomsihane

1, 1-Dichloroethane

1, 1-Dhehloroethene

1,2 A-Trichioasbe rabans

1. 2-Dibromo-3-Chioropropans
1.2-Dichlorobenzene

1, 2-Mhchloroethane
1,2-Dichloropropane

1, 3-Dhchlorobangsne

1 A-Dhchlgrokanzsng
Z-Butanong [MEK)
2-Hixarsns
A-ppthwi-2perdanane [BIEK)
Acetons

Bemnrene

Broenalsnm

1 . 2-Dilbmamosians (EDE]
Hopropyibenzens

TestAmerica Job I1D: 160-22501-1

RL MDL Unit
5D 043 ugil
10 0.85 wgiL
Limits
TE0- 129
80121
T-139
76.121
Spiko LCS LCS
Added Result Qualifier
g5 iy
50.0 458
50.0 47
50.0 50.5
80.0 S0A
50.0 512
50.0 504
50.0 404
50.0 423
50.0 485
80,0 803
50.0 487
50.0 511
50.0 470
50.0 518
50.0 4T
50.0 492
80.0 TR
50.0 442
50.0 504
50.0 52.1
50.0 4a.7
50.0 428
0.0 457
£0.0 496
50.0 424
50.0 49.4
50.0 49.4
50.0 50.8
0.0 455
0.0 402
50.0 48.5
50.0 496
50.0 523

Fage 19 of 43

Client Sample ID: Method Blank
Prap Type: Total/M&

0 Propared Analyped Dl Fac

ORZTAT B34 T 1

DEZTAT 1634 1

Prapared Anafyred D Fac

ORZTAT 1634 i

OLDTAT 1614 1

OEETAT 1834 ¢

OS2TAT 1624 {

Cliant Sample ID: Lab Control Sample

Prap Type: Total/MA

AT
Linit D %Roc Limis

ug'lL T3 TE.1H)
ugil 100 B0-120
ugll 06 B0-120
gL 101 BO.120
gl 102 77.128
il 102 80-120
gl 101 77-425
il 95 s).130
gl 97 EO. A3
gl 97 ED. 420
gl 101  BD.120
gl 5 80-420
it 103 T0-130
gL 06 54134
gL 103 T8.128
gl B4 B3I 131
ugil g &0.120
ugiL 05 80.120
ugiL B3 57139
ugiL 101 7126
ugiL 104 73.123
ugiL 89 AD_120
ugiL 100 AD.120
gL g1 52.140
ugiL 90 BD-120
wgiL BS 70127
uglL g BO_t0
ugiL B9 A0 123
ugiL 102 A0. 120
gL 98 BO.120
UL &0  B2.140
ug'l 97 BO-120
ug'L 9%  B0_120
ugil L[ LI

TestAmerica St Louis

G82017
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QC Sample Results

Client Tighe & Bond
Project/Site: Blasting Impacted Surface Water

Method: 8260C - Volatile Organic Compounds by GC/MS (Continued)

Lab Sample ID: LCS 160-310973/5
Matrix: Water
Analysis Batch: 310973

Analyte

bethyl acetate

bethyl levi-butyl ether
Methyleycanersne
Meivylera Chionde
m-Kylera & p-Xyfena
o=Kylene

Styrens
Teirachiorselhens
Taluang
trans-1,2-Dichlorpathans
trans-1, %.Dichloropropens
Trichloroethens
Trichiossluaromsihans
Wiyl chioride

Ayleras, Tokal

LCE LCS
Surrogate HARecovery Quaiiffer
Talpana-gi8 |(Surr) TO4
Cvtvmmeuannme fhane [Furr 103
4-Bromafvorobengent | Furmi ]
1. 2-Dichigrosthane-g4 {Sum o2

Lab Sample ID; LCSD 160-310873/6
Matrix: Water
Analysis Batch: 310873

Analyto

1,1, 1-Trichiceoathane

1.1, 2.2-Teimchioracthane
1,1, 2Trichloroethane

1, 1-Dichloroethans

1, 1-Dichloroethens

1.2 4-Trichioaoha rgang

1. 2-Dibromo-3-Chiarapropana
1. 2-Dichiorobenzene

1, 2=Dichloroethans
1.2-Dichioropropane

1 3-Dichioroksanzene

1. 4-Dichicrobangsna
F-Budanone (MER)
#-Hoxanomns
d-Mathyl-i-pamanong (MISH)
A o

Benzene

Bromofamm
Bremomathores

Carban disulide

Carban letrachlonide

Spike
Added

250

&0
&0
50.0
50.0
50.0
S0
E0.0
5.0
500
500
5000
LAl ]
5000
1

8. 129
f0. 1
. 13g
Té- 121

Addod
5040
500
0.0
80.0
50.0
50.0
500
50,0
80.0
80.0
50.0
50.0
S0.0
2.0
.0
50.0
50.0
0.0
50.0
&50.0

TestAmerica Job |0: 160-22501-1

Page 20 of 43

Cliont Sample ID: Lab Control Sample
Prop Typa: TotaliNA

LGS LCS TRex,
Result Qualifier Unit 0 %Rec  Limits
i gl LT
50.2 ugiL T a0.120
=8 gl e 80.120
&0.2 L e 80-120
S0.F ugiL o B0 - 120
518 ugiL i BO-128
a1 gl a2 BG.120
52.3 ugl a5 B0.120
503 ugL 01 BO-120
511 ugfl g [1F) BO 120
402 ugfl 98 BO.130
451 gl 88 T3.120
459 ugL 100 T4.130
44 ug'L g7 51-140
T ugL 103 BO-4H
Client Sample ID: Lab Control Sample Dup
Frep Type: Total/NA
LCSD LCSD YaFoc. RPD
Rosull Qualiler LUné 0 %Rec  Limits RPD  Limit
K gl 02 TE_1EH0 g 20
510 L 102 &b 2 20
453 il B9 &D.vH) 3 20
434 gL e &0-1E0 2 20
261 =gl 98 77134 4 20
£33 ugil 108 80-130 4 20
544 uall 108 Tr.u2§ 7 0
203 F-18 101 &l 120 2 20
49.3 E518 M B0.124 2 20
4T R ugilL B BD-120 2 20
612 ugiL 100 A0-120 [} 20
49.8 gL 100 8O- 120 ] n
52.3 ugiL 1048 0. 130 ' 20
526 ugiL 05 84.138 § 0
e ugiL 114 TH. 128 & 0
45,7 ugiL ar  63.131 3 20
43.1 L o4 80. 120 2 0
0.0 ugiL 0 60 - 120 i Faa]
453 UL 8 57-138 Z Fil
485 g ar 126 i Fail
51.2 ugiL W  TI-133 z 20

Testdmerica St Louis
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QC Sample Results

Client; Tighe & Bond
Project/Site: Blasting Impacted Surface Waler

Method: 8260C - Volatile Organic Compounds by GC/MS (Continued)

Lab Sample ID: LCSD 160-3109T3/6
Matrix;: Water
Analysis Batch: 310873

Spike
Analyte Added
CHombanzane ' 0.0
Dibromachioromathans 500
Chboroathane 0.0
Choiofarm 0.0
Chaiomathane 500
-1 2-Chohiloroaine s 500
015~ 3-Dhofilnnopropssna 50.0
Cyclohaxang 50.0
Bromaodichloromethane 50.0
Dichior pdsunromethans =00
Ethyibenzens 530
1, 2-Difgurase e (EDE) S0.0
lsgpropyibaraens 500
Moshyl acatate 250
Meshyl teri-butyd ether 0.0
Methylopdchexane 50,0
Methylena Chiarde 530
M-yl & p-Xiyiang S0.0
O-Ayang 50.0
Styrens 500
Tetrachloroethene 50.0
Takuere &30
ana-1, Z-Dhielonoatners 5000
irans-1,3-Dichlonopropena 500
Trichloroeshene 500
Trichlorofluoramethane 50,0
Wiyl chioride 50.0
Kylernes, Totad 10
LCED LCSD

Surrogate HRecovery Qualifier Limies
Taiveno-g8 (Sur) 1052 B 50- 128
Dibromofusrometiane [Surr) o3 B0 1
d-Bromafivorobenzane [Surr) @8 Fi.13%
1, 2-Dhichiorosthane-a4 {Surr) @8 by
Lab Sample I0: 160-22536-A-4 M5
Matrix: Water
Analysis Batch: 310873

Sampls Sample Spiko
Ay R Result Qualifier Addad
1,1,1-Trichicroethane ] 500
1.1,2 2-Telrachloroethans [ (8] 800
1.1, 2 Trichionss| hane MO 50,0
1. 1-Dichloroethane MO 50.0
1.1 -Dichior ot heng MO S0.0
1.2 4 Tehbaiobansans HO 50.0
1.2-Dribrome-3-Chiloropropans MO 0.0
1.2 -Dichlciobe ngene HO =30

44.7

]
8.5
80.4
B0
49,1
495
51.0
0.8

Page 21 af 43

CQualifisr

Testdmenca Job ID: 160-22501-1

Client Sample ID: Lab Control Sample Dup

EEEEERERREERRaREaEaREaER et

Wit

gL

ugiL

ugiL
ugil

D %R
100

&

EZEBEIRES

103

Prep Typa: TotaliNA

“%HRoc, RFD
Limits HHI Limit

8O- 130 i 20
B0 130 2 0
£2.140 0 20
B0 120 i in
0. 127 q 20
80120 2 20
80122 0 20
B0 120 3 n
B0 120 1 n
B2. 140 2 20
BD.120 i 20
80.-120 2 0
80121 1 0
80127 2 n
B0.-120 2 20
0. 120 3 0
80.120 2 20
BO- 120 o 20
B0 125 1 i)
BO.120 o i
BD. 120 a3 i)
BO. 120 i} o0
B0.120 3 20
B0. 130 z o0
73.120 1 0
74.130 0 20
51.140 5 20
B - 121 i 20

Client Sample I1D: Matrix Spike

O *%Roc
. 35
LILE]
m
101

o2
L2Fd

Frep Type: TotallNA

Rae,
Limits.
Td-NZD
60.- 150
0. 134
80.120
86.137
T2.128
58. 148
Bo. 124

TestAmerica 5t Louis

G807
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Client: Tighe & Bond

QC Sample Results

Project/Site: Blasting Impacted Surface Water

Method: 8260C - Volatile Organic Compounds by GC/MS (Continued)

Lab Sample ID: 160-22536-A-4 MS

Matrix: Water
Analysis Batch: 310973

Anakybe

1.2 =Cachipsgéthane:
1.2-Drchloropropane

1, 3-Dhhliwobi resne

1 A-[hchiorobandena
2-Bantanons (MEK)
Z-Hoxanors
d-Mettrd-2-pentanone (MIEBK)
A ore

Chloroethang

Chleromathans
cig-1,2-Dichicd sl hesne
cig-1_3-Dhchlcd sprapene
Cyclahamniz
Bromodichicromathars
Dichlorodiflucromuathane
Etfyloerzene

1. 2-Dibcomaethang (EDB)
lscpropylbenzens
Melfrd a0alatw

bt ber-baty| athar
Meatiryicyclohexans
Metiylene Chicride
m-Xylene & p=-Xylene
o-Kylere

Stprena
Tetrachionosthans
Toluene

trans-1 2 Lichlorosthene
Irarng-1, 3-Dichlcropropensa
TrcHdaioalhsns
Trcrdaraficramaliibns
Wirryd chisafive

Zylenas, Total

Swrogats

Toluene-dff [Swrf
Dibromafivomomethana | Swer)
4-Bromefiusrabenzens (S}
1, 2-Dichlarpsthane-od [Sur)

Sample Samplo

E5E55555CE55558C6CE5888E688

feRecovery Oualifier
a2
1ar
ag
106

Spikn
Audded
EOD
50,0
50,0
B0,
BO.0
50,0
500
S0.0
0,0
200
50,0
0.0
500
50,0
50,0
50,0
50.0
500
S0,
80,0
500
50.00
500
500
50,0
80,0
250
50.0
50D
S0
S0.0
E0.0
80,0
50.0
S0.0
=0.0
50.0
0.0
500
50.0
100

Livvirs

a0 120
a0. 121
M. 130
6. 127

M5 M5
Rosult Qualifier
54
50.7
L6
50.0
51.8
AT 6
457
A8 3
50.3
455
4% 4
48 8
5.0
LR
526
42 8
51.5
419
51.5
332
495
G518
daé2
450
LR
1.8
P
834
49.9
1.7
0.5
1.8
g23
84.7
449.5
50.3
5.6
£24
45 8
45 1
102
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Testdmernca Job 10 180-22501-9

Client Sample ID: Matrix Spike
Prep Type: TotaliNA

0%
101
101
100
104

a5
ag

101
100
£
a
102
102
105
a5
103

103
106

104
]

104
1
10&
o7

e
1
104
TS
o

T

T
i

rF;

“Roc,
Limits
- 13
- 1R
=130
=143
- 184
=150
-134
-1
G5.133
53. 148
B8 .- 130
L
8.1
&8. 133
50. 144
&0 . 130
B1.137
B 124
&7 . 130
0. 143
.18
Ba- 140
B0-12
5. 138
TH. 138
57 . 150
B4 - 137
T1-133
B0-120
B0. 123
B0. 128
44 . 150
66132
T5-134
TH.121
GH . 143
63. 120
53.-150
54 . 140
an-124

BERSSEEEER
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QC Sample Results

Client: Tighe & Bond TestAmerica Job I 160-22501-1

Project/Site; Blasting Impacted Surface Viater
Method: 8260C - Volatile Organic Compounds by GC/MS (Continued)
Lab Sample ID: 160-22536-A-4 MSD

Matrix: Water
Analysis Batch: 310873

Sample Samplo Spikn M5S0 MSD
Analyle Rosult Qualifier Audded Result Quabifier Uit 0 %R
1.1.1-Trchioroathars ' T ND B =8 wall 112
1,1.2,2-Tetrachicrosthane ND 50.0 50.2 gL 100
1,1.2-Trichloroetfars M 0.0 f1.2 ugll 10
1. 1-Dichlonos | hane M 0.0 34 gL v
1.1 -Dchicarcaribeasne ML 0.0 ek B gL 10
1.2 4-Trichlrobenzang KD 50.0 535 i 107
1,2-Dibromeo-3-Chioropropany ND 0.0 52.2 i 104
1.2 -Dichicrobermens mD 0.0 824 gL 105
1. 2-Duchlcroethans b} 5.0 850 gL 1046
1 2-Dichlorspiopans wl 50.0 LR F-1 8 106
1,3-Dichioeobengens ] 50.0 52.4 wail 105
1 4-Dichlombenziens HD 00 522 ugiL 104
2-Bartanone [MEK) ND 80.0 50,2 il 100
F-Hexanons KO 500 AT 8 Ul 85
A-Wagttvl-2-pentanans (MIBK) HO 50.0 50,1 gl 100
Arelore WO 500 AE1 gl L
Banzars MO 500 53.2 L 106
Bromofem HD 50.0 454 ugll 100
Bromaomelhang MO 800 474 il o4
Carbon disulfide 18] 0.0 540 ugll 10&
Carbon letrachlande MO 5000 552 ugl. 1o
Chinrobenzens MO s0.0 534 ugl 07
Cubsromsciong meihans ND 50.0 528 gL 108
Chigroathan MO S0.0 4732 gl ET]
Chioroform MD 50.0 54.1 . 108
Chloromethans MO 500 4%3 gl a7
cit-1 2-Dichlorosthens MO 50.0 538 L 108
o1, 3-Dichineopropens MD 80,0 54.3 il 109
Cyciohimemng D 80.0 53,0 gl 1046
Bromodichicromathang M 50.0 554 il 1
Dechlarodiflusromethans [ [o] 50.0 410 L a2
Elfndbenzene (T 50.0 52.1 wail 104
1. 2-Dibromasthane (ECB) [y [ 50.0 51.8 miL 104
Isopropylbensans MO 500 55.2 il 10
Methyl acetate ND 250 87 gL 107
bty boat-bastyl wlhier MO 8040 n4.0 gL 108
Wethylcyclohexane ML 500 L B iyl 106
Meihyiene Chioride MO 500 58,7 ugil 111
m=Xylere & p-Xylens D 500 583 gL 10
g-Kytone [} 50.0 54,4 ugiL 109
Siyrens [} 50.0 53T gL 107
Telrachiorosihens MO 50.0 5.5 il 107
Tohmne MO 50.0 525 waiL 105
Irard-1_g-iehioroedheng MO 80,0 LA ugil 110
trams- 1. 3-thchioropiopane MO 500 52 6 gL 105
Tnchicroaihena 1.7 4 0.0 L gl 108
TrchicroSuoromathang MO 50.0 814 ugiL i
Winyl chionde MDD 50.0 49,0 ugit 58
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Client Sample |D: Matrix Spike Duplicate

Frep Type: Total/NA
Y Roc. RPD
Limits: RPD  Limit
T&_9E3 [ 20
B0 150 2 20
0. 134 ] 20
B . §20 5 20
B - 137 i1 20
T2-120 ] 20
B8 144 2 20
B0 124 E| 20
66 . 136 1 20
&0 . 123 | i0
B0 - 120 3 20
BO - 130 4 20
88 143 2 20
47 . 180 ] el
53 . 180 1 20
52138 ] 20
80 - 120 ] 20
B5 . 133 ] 20
E3. 145 3 20
9. 130 10 20
70128 & 20
BO_130 )| 20
B8 _133 ] 20
5. 144 1 20
B . #2400 L] 20
61137 a 20
B 124 F] 20
BT - 130 2 2
7. 143 7 20
T1.128 T 20
65 . 140 7 20
BI- 13 & 20
B5_ 134 ] 20
TE_ 13 ] 20
57150 z 20
B . V3T 1 20
71133 ] 20
&0 .- 120 . 20
&0-123 ] 20
80120 B 20
44 _ 150 a 20
65132 5 20
TH_ 134 ] 20
TH.121 # 20
BB . 142 ) in
63. 120 B in
53150 10 20
54140 5 20

Testdmenca St Louis
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QC Sample Results
Client: Tighe & Bond
Project’Site; Blasting Impacted Surface Water

TestAmerica Job 1D 160-22501-1

Method: B260C - Volatile Organic Compounds by GC/MS (Continued)

Lab Sample ID: 160-22536-A-4 MSD

Clisnt Sample 1D: Matrix Spike Duplicate

Matrix: Water Prap Type: Total/MA
Analysis Batch: 310873

Sample Sample Spike MED MED HLRu. RPD
Analyte Rosuli Qualifior hdded Result Cualifior  Unit 0 %Rec Limits RFD  Limit
Hylanes, Talal ND 106 08 ugil 108 &0.124 5 i

M3D MSD

Surregute HRecovery Qualifier Limits
Tolugne-28 (Sur) [ T 80-120
Ditromofuoramefans |[Sur) 109 80121
4-Bramafiucrobensans [Surr) &7 T1-139
1. 2-Dichlarasthans-o4 | Surr) 1oy TH. 121

Method: 8270D - Semivolatile Organic Compounds (GC/MS)
Lab Sample ID: M8 160-310833/1-

Client Sample ID: Method Blank

Matrix: Water Prep Type: Total/NA
Analysis Batch: 311802 Prep Batch: 310833
MB MB
Analyte Rosult Cualifier AL MDL Unit Preparod Analyzod Dl Fac
Acanaphthens HO 10 0wl DSEEATO0RIE OENOENTIEE T 9
Acrnaphiyiens [ Na] 10 1.0 gl DEPENT 0515 DEOIT 1523 1
Anifwracene WD 10 1.0 ugil PER2ERTT 0816 DEMAT 1523 1
B rma]ajanifinson e WO 0 10wyl CRR2EAT 09:16 D& T 1523 1
Bt rrci D uoranshens HO 10 1.0 ugl ER2eT 0915 OG0T 185:23 1
Baraolk lucranthens WO 10 1.0 ugil ORZET 0915 DeD31T 16:23 1
Baraaln. n,ijpenylers HD L1} 1.0 wil O52EHT 0615 D&03M T 15:23 1
Benzo|ajpyrens HO 10 1.0 ugl DEZENT 0915 DR T 1523 i
B34 2-chioroethoxy)melhans M 10 1.0 wpil CRR2EAT 0516 DEOWTT 1523 1
s Z-chloroeth et WO 10 10wl CRR2EAT 0916 DEORTT 1523 1
Bis{ 2-afnydenyl) phthalate [ 10 1.9 ugl DSR2ENT 0915 DEDETT 16:23 1
4-Bromophenyl phenyl ethar HD 10 14 uwgl EREET 05015 DRDE1T 15:23 1
Byl benzyl phihaltate HD ] 1.0 ugl CSRENT 09115 DGO T 1523 1
CGorbazola MO 10 1.0 gl CEEEAT 0515 DEOW1T 1523 1
4-Chicenanilng MO 10 20 il DRZEAT 0518 DEOATT 1523 1
- Chiproe-J-methylphenal KD 10 1.0 il CRREAT 0915 OGRS T 1523 1
2-Chicronaphibabene HO 1 1.0 gl GRR2EAT 016 DRDETT 1523 1
2-Chiistophenol WO ¥ 1.0 gl CIaAT 0915 DEmEIT 1823 1
4-Chicrophesnyl pheanyl ether WD 0 1.0 g QEEMAT 015 DEmEtT 1623 1
Ghrysena HND 10 1.8 wgl ORGEMT 0915 DAMANT 1523 1
Dibanzia hjanthracens KO i 1.0 wgil ORGAT 0815 DEMANT 1523 i
Dhibenzofuran HE D 1.0 wyl OS/2RMT 0618 OEMAmT 1523 9
Di-n-bubyl phibalate WO 10 1.0 ugil OS28AT 0915 DEMAAT 1823 1
1, 2-Dhehlaiobantens HO 10 1.0 ugil OREAT A5 DEMAAT 15:23 1
1, F-Dichlonobenzens KD 10 1.0 wgi OSM26MT DE45S  DRIDAMT 15:23 1
1 4-Dighlarobenzena WO 10 1.0 ugl OA26MT 018 DEMANT 15:23 1
3,3 Dichlorobenaiding NO 50 1.3 wgl OS20/T 06:15 OG0T 15:23 i
2,4-Dichlorophena NO 10 1.0 wgl 28T O8:18 D87 15:23 i
Diethyl phehalate KO o 1.0 ugl DSM28MT 0915 0803AT 15:23 1
2 4-Drimefinyiphenol KO o 1.8 ugll O528MAT 0915 0803AAT 15:2) |
Dimetinyd phifalabe K 10 1.0 ugi 0526/ 7T OF:15 DEOIAT 15:25 |
4 B-Chnitra-2-metmdnhencl WO 10 1.3 ughl 0526M7 0815 08M0ANT 15:X i
2 A-Dlinitreprens Wi L] 20 wgil 52617 015 0BT 15:23 ]
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QC Sample Results
Chant: Tighe & Bond
Progect'Site: Blasting Impacted Surface Water

TestAmenca Job ID: 160-22501-1

Method: 8270D - Semivolatile Organic Compounds (GC/MS) (Continued)

Client Sample ID: Method Blank

Lab Sample ID: MB 160-310833/1-A

Matrix: Water Prep Type: TotaliNA
Analysis Batch: 311802 Prep Batch: 310833

ME MB
Analyie Result Oualifier RL MDL Unit 0 Propaned Analyzed Dil Fac
2 &-Dinitrotoluene T HD 0 16 wgl O526M7 09,15 DEMANTIEZY 4
2 B-Dinitrataluens b 10 2.2 uglL QR2EAT 06015 DEDANT 15:23 1
Dw-iv-otyl phihialabe MO 10 1.0 wpl 0826017 0915 CRMRMT 1523 i
Flucrartheng HD 10 1.0 ugll O528MT 09: 18 GAMANT 1523 i
Flucrens MO 10 1.0 ugll OS/26/17 0i:15 DREAANT 18:33 1
Hexachiorobensens 1] 10 1.0 wgl Q52T (1S DRAAMT 15:23 1
Hexactkarohutadisne MO 10 1.0 ugl 08267 09:15 DRIDAHAT 15:23 1
Haxachbaooydhapenadisns MO 10 1.0 ugl 0826117 09:15 DRIDAAT 1523 i
Hexachboroathans MO 10 1.0 ugh DS28MT 8 DROANT 15:23 1
indenal1,2, 3cdlpyreneg MO i 1.0 ugi OS{28/17 915 DEIDANT 15:23 1
Isophorone ] 10 1.0 wglh Q526017 (15 DEAAMT 15:23 1
2-Msitwinaphthalens MO 10 1.0 wgll OS26MT 0615 DRNANT 15:23 1
2-Mathwyiphamnaol ] 10 1.0 wgl 082617 09:18  DROANT 15:23 1
3 & 4 Mathyiphanol PO 20 2.0 wgl Q5287 (915 DRIDANT 15:33 1
Mapdithadens MO 10 1.0 ugl 052817 0915 DEAANT 1623 1
2<Nitroaniling MO 10 1.1 ug 05/26/17 09:15 DRAANT 15:23 1
A-Kitroaniling o] 10 1.0 ugll OS26M7 00:15 DRNANT 15:23 ]
A-Kroaniling [ n] 10 1.0 ugl 0826017 0615 DAMANT 1523 1
Mitroberene ] 10 1.0 wpl OS2GM1T 00918 DRIGANT 15:23 1
2-Haroghenol MO 10 1.5 ugl 052817 0915 DRDANT 15:23 1
4-Narmphenal MO 10 2.0 ugiL OS/@6MT 0915 DRAAMT 16:23 1
W-Milresadi-n-propylaming MO 10 1.5 ugl O5/Z8M7 0B 15 DREMANT 15:23 1
bis (2-chiorolsopropyd) ether MO 10 1.0 ugl 05267 00015 DROANT 15:23 1
Pentachioraphencd MO 50 1.3 ugil 0826017 0915 DRDAMT 15:23 i
Phenantheens [ h] 10 1.0 wgl OS26T 0815 ORDANT 1523 1
Phanl 0] 10 2.0 wgl 052617 08:15 DRTANT 15:23 1
Pyrame MO 10 1.0 ugi 052817 0815 DRDANT 15:23 1
1,2 4-Trichloreberaene MO 10 1.0 wgh O5/26MT 0015 DRIOAMT 15:23 i
2.4 E-Trchiorophenal Nk 10 1.0 wgl OSEENT 0918 OROAMT 1523 i
2 4 B-Tiichisrophensl 6] 10 1.0 ugl 052817 0518 08MAMT 1523 1
Aniling MO 10 1.3 ugl 52817 08:15 0BOANT 15:23 1
1, 4-Dioxane HCH 16 1.0 ugh 052617 0815 DBNIAMT 15:23 1
Banzyl alcohol MO 16 10 ugl Q2617 015 DENANT 1523 1
Pyridine ND 20 20 ugll 04281 T 0815 DBNIANMT 15.23 1
Diphaermylamine 1] 10 10 wgld 0512817 0818 ORMINT 1523 1
M8 MB

Surrogaie Recovory Quaitfier Limits Propared Analyzeg Fae
I-Fluevephanal |Sum) = 15. 58 OETEAT 09015 DEDRATT 1523 1
2.4.5-Trbramoaanad (S 75 a7 120 DETEMT 0915 DROSTT 1523 1
Mirobengeme-o5 (S 53 50. 104 DAZENT 0915 DEOIHT 15:23 i
Phanal-ds S L] 0. 50 DEZENT 015 DEORYT 1523 i
Tarphamyg 14 [Surr) BT M-97 DEZENT 6918 DEGRTT 1523 1
2-Flsovobiphanyl {Surr) L2 43108 DS2ANT 6915 DEDIHT 1527 1
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Client: Tighe & Bond

Project/Site; Blasting Impacted Surface Water
Method: 8270D - Semivolatile Organic Compounds (GC/MS) (Continued)
Lab Sample ID: LCS 160-310833/2-A

Matrix: Water

Analysis Batch: 311802

Analyte

Acenaptitylene
Anfhracens
Berza[alarthracens
Banra]blucearnihsne
Banzo[kfuoranihena
Banzofg . ijparysne
Benzola]pyrens
Bis{2-chicioethaxy methane
Bis|2-chiomeibyjelher
Ris{z-ethylhexyl) prilhatsie
£-Bromophanyl phernd b
Bubyl pengyl phiralale
Carbazole

d-Chiloroaniling

- Fiarg-3-metfyiphenocl
2-Chdorcnaghiabers
2-Chilproghancd
4-Chiorophanyl pheryl ethes
Cheysena

Dibenzia hianlhracene
Dibenzeduran

Di-n-butyl phihalnie
1.2-Dichlorabenzone
1,3-Dichlorabenzere

1, d-Dichilorabenzense

3, ¥-Dichler obensidne

2 A-Chchilorapbbisl

Dieihyl phahalass

2. A4-Dimathyiphencd
Dimethyi phifalate

4, E-Diinitro-2-metindphencl
2 d-Dinitraphena

2 4-Dinitral clussns

2 B-Dinitrol clussna
Di-n-aclyl phihatste
Flsaranthans

Flsorens
Hexachiorobenzens
Hexachlorobutad o rs
Hexachioroyclopentadiens
Hagkachioroathane
Indemalf, 2, T-cdjoyrene
lsophorene
2-httwinagphohalers
&bt pirnail

3 & & Metiylphenol
Maphthalens

QC Sample Results

Spike
Addod
1
100
100
100
1
100
1
1
T
100
ple
104
T
1
1
T
10
T
1
LY
100
Lo
1
1
10d
L)
100
T
10
100
100
100
100
100
100
e
104
ol
104
100
0
100
100
100
100
10
00
160

LCE
Result
481
48.4
5.7
500

B

TestAmerica Job I1D: 160-22501-1

Client Sample ID: Lab Control Sample

;
g
5

E

El

457 *
45,8

23

410 ¢

#1.5 *
S35 ¢

619
4
5.3
G62.5
585

4ra -

45,2
56.7
5T
5.6

A -

1.2

208 *

183
188
are
56.8
1.8
55.0
8149

4749
ga.4
G623
L1
628
H5.4
.5

240 *
234 *
B8 °

536

a54 °

pLr ]
az.7
43.8
256
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Prop Type: Total/NA
Prep Batch: 310823
*HRee,

Limits

BR_108
56.-110
%106
56105
AL 108
54.108
50.118
54109
56110
58109
EE_111
G2 .98

56.111
56 101
4397

f1-102
G8.109
47 .47

58.110
55.107
2.8
57 . 106
60105
50-99

55 .90

4799

503 108
55 . 104
58.113
53.99

BO_114
85_118
3. 1118
§7.117
£9.117
59.113
56113
61-113
57113
52102
40. 120
£2. 102
48.120
56101
54101
40 - 595

40 &7

54 .50
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QC Sample Results

Client Tighe & Bond
Project/Site: Blasting Impacted Surface Water

Method: 8270D - Semivolatile Organic Compounds (GG/MS) (Continued)

Lab Sample ID; LCS 160-310833/2-A
Matrix: Water
Analysis Batch: 311802

Analyte
2-Hitrpanilng i
A=Hitroaniling
d-Hilroarbres
Hilrokenzene
2-Hirophenol
£-Mitrophenol
N-Nensodi-n-propylamne
bis {2-chioraisapropyd] ethar
Parachicdophenol
Phanarithrens
Phnol
Pyrene
1,2 A-Trichlorobenzens
2.4 5-Trichlorephenal
24 §-Trnchiorophamal
Dipharylasming
LCS LCS

Swrogata HRecoviry Qualifier
FFluarophenal {Surr) 0
2 4 -Tnbrovnoohenal (Surr) e
Itrosharnrdne-olS [(Furr) 51
Phencd-g'5 (Sum) g
Tephwnyi-di4 (Sl 5
2<Flggrabiphamy! (Swr) 56
Lab Sample ID: 160-224%93-E-1-4 M3
Matrix: Water
Analysis Batch: 311802

Sample Sampla
Analyte Result Cualifior
Acanaphiheng : MD *FiFZ
Acpnaphitylonn MDD "F1F2
Anthracens MO *F1F2
Benza[alanthracens WD E1F2
Barpa|Ehiorardhene MO *F1 F2
Benzolkfuorantene MDD *F1 F2
Banzo|g h,ijperyiens MD F1F2
Baonzola)pyrens MD *F1F2
Bis{2.chioralhoxyimathane MO *F1F2
Bis{.chicaaliyijether WD " F1E2
Bis|2-ethylhexyd) phthalae MO *F1F2
d-Bramaphenyl phird ether WD F1F2
Butyl beryl phihalais MO FiF2
Carbazole MO F1F2
A-Chilproarshng MND
A-CHlono-3-mamiphuencd MO F1F2
2-Chilpronaphshalans MO *F1 F2
2-Chloraphenal MO F1

Spike
Added
0]
100
100
100
100
)
10
100
100
108
108
10
100
108
100
e]

—a

.20
§0. 180
0. 50
2187
43. 108

Spla
Addod
115
115
15
115
118
115
115
115
115
115
15
(R
115
115
1156
116
115
115

Testhmerca Jab 1D: 160-22501-1

Client Sample ID: Lab Control Sample
Prep Type: Total/NA

Prep Batch: 310833
LCS LCS %Rec,
Result Cualifier  Unit O %Rec Limits
5E ¢ ugi T
0.7 ugl 0 4T.113
6.7 ugiL 67 51.118
445 * ugiL 45 EG.11D
563 * ugiL 57 S8.111
187 * ugiL 19 20.47
453 - UL 45 59.116
24E ¢ ugil 5 49.97
Ty g ugil 45 29_115
&g2 ° ugiL S8 84110
193 * ugil 10 20.60
553 ugilL &5 55.105
218 * ugil 24 56.100
6.5 L B G113
61.3 UL Bl 47_118
&7 - gL 57  58.102

Client Sample ID: Matrix Spike

FPrep Type: Total/Ma

Frep Batch: 310833
M3 M3 “Roc.
Result Qualifler  Unit D %Rec Limis
45 R uglL 3 B3.903
473 Fi gL 41 B4.08
483 Fi UGl 42 B4 100
489 F1 uill 43 55.118
404 Fi ugil 15 56119
5.4 Fi wl M sS4 110
452 Fi ugl R
398 Fi i & AR_10p
a8 Fi L 4 B4_108
38 F1 = 8 BI04
460 F1 il 40 53.125
57.0 F1 gl 50 64.108
488 F1 gL 42  56.128
480 F1 ugiL 43 62.106
57.4 gl 50 4857
541 F1 ugiL 47 51105
434 F1 wgil W E3.104
3T F1 ugil LTI -
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Client: Tighe & Bond

Project/Site: Blasting Impacted Surface Water

QC Sample Results

TestAmerica Job ID: 160-22501-1

Method: 8270D - Semivolatile Organic Compounds (GC/MS) (Continued)
Client Sample ID: Matrix Spike

Lab Sample I1D; 160-22493-E-1-A M5
Matrix: Water
Analysis Batch: 311802

Sampls
Analyte Resuit
4-Chlorophenyl phergd eiher MO
Chrysenn (0]
Dibenzia, hjenlbmcens M
Dhbsenzodurarn [
[h-n-tiutyd phifalabe MO
1, 2-Dichiorabenzens MO
1, 3-Dichkarobenzens MO
1 4-Chichlorobenzere ML
3, ¥-Dichlorobenmdire MO
2 4-Dichlorapransl [/
DHathyl phanalate WD
2 A-Dimatyiphancd MO
Damuritwgd phibalate MO
4, B-Dinitro-2-metydphenol MO
2 d=Dinitrophencd M
2 d-Dimitralolusns M
2 B-Dinitrol olusne '[N
[H-n-0ciyl phihakae MO
FlhugraniFesneg MWD
Fluorens M
Hexachlorobenzene (o' )
Hexachlorobulad e ne ']
Hexachlorocy clopantadiansa D
Hexachigroathana MO
Indenodt 2, 3-cdlpyrens M
tsophorons MO
E-Medmdnaphihalens MO
2-Aesmyiphenol MOy
3 & 4 Melryiphenal MO
Hagphinalarm MO
2-dlitrpaniine ML
A-Hiroarvhnes D
4-Hirpariins MO
Hilrokssnzens 1)
2-Mitrophanal [y )
4-Hirophanal ND
H-Warsadi-n-prapylamneg MO
g [2-chiarcesapropyl) aihar MO
Penfachiorophanal MDD
Phenanthrene M
Phenol MO
Pyrene ND
1,2 A-Trichlorobe ndene /[
2.4 S-Trchlorophenol [/
2.4 5-Tachlorophanol MO
[Apharglaming ML

Sample Spike
Qualifier Added
“FiFz 118
F1F2 15
F1F2 15
*F1F2 15
F1F3 118
“F1F2 118
"F1 115
"1 115
F1F2 115
F1F2 115
F1F2 118
F1F2 118
F1F2 15
F1F2 115
“F2 115
F1F2 115
F1F2 115
“F1F2 15
F1F2 15
“F1F2 15
F1F2 115
*FiF2 115
“F2 115
“F1 15
F1F2 15
*F1F2 115
“F1F2 115
F1F2 115
F1F2 118
*F1F2 115
*F1F2 15

115
Fi1F2 115
*FiF2 115
*FiF2 118
*F2 115
*F1F2 115
*F1F2 15
*F1F2 115
*F1F2 115
"F1 115
FiF2 15
*F1F2 115
F1F2 18
F1F2 115
“F1F2 115

ME
Result
L0
402
452
474
525
262
228
2.8
30,1
417
534
4.3
523
454
46.9
55.2
529
485
525
45,0
B0.6
339
5.7
0.3
448
70
415
ABE
a1 4

433
.0
a7
473
458
2649
s
2ra
405
438

HO
465
.0
80,7
X0
d8.2
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Qualifior  Unit

(3]
F1
F1
F1
F1i
F1
F1
F1
JF1
F1
F1
F1
F1
F1

F1
1
F1
F
F1
F1
F1

F1
F1
F1
1
F1
F1
F1
F1

L
L
F1

F1
F1
4 Fi
F1
F1
F1
F1
F1
Fi
F1

BB g e 8 eetatEEaeaEaftaeattacacataassaedcss

o

:

2E2RLUERBHEsCEDLERAELLERALERNENAEZEEL

Prop Typa: TotaliNA

Prep Batch: 310833
%R,

Limits
64 . 1058
56.115
44128
L [
(2108
82 .47
B0 .54
60 .94
43117
G0 .- 50
63.108
54 &7
65. 108
61113
20-131
62112
G4 112
64128
61.10&
6E - 108
62.108
&T.4a7
16.1158
57 -497
4211
48 106
B . O%
34.83
33 . 82
63 .98
B2 - 115
52.108
SE. 14
G . 1065
el . 1005
1542
E4 . 110
e
5410
G4 . 105
18.70
57. 114
B .65
&61. 108
61108
197

TestAmenca 5t Lows
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QC Sample Results

Clignt: Tighe & Bond
Project/Site; Blasting Impacted Surface Water

TestAmerica Job |0 160-22501-1

Method: 8270D - Semivolatile Organic Compounds (GC/MS) (Continued)

Lab Sample ID: 160-22493-E-1-A MS
Matrix: Water
Analysis Batch: 311802

M5 M5

Surrogate HRecovery Quaiifies
2-Fluaraphanal [Sur) )

2.4,6 Tribromaphenal (Surr) &1
Mtrohankene-o'5 [Surr) M oX

o T AT 17
Torprenyi-gd 14 {Swr) 45
2-Flugrobiphemy (Swr) 41 X

Lab Sample 1D; 160-22493-F-1-A M5D
Matrix: Water
Analysis Batch: 311802

Sample Sample
Analyte Result Quwalifior
Acenaphthens MD "FiFZ
Acenaphitylens WD *FiF2
Anthracens MO *F1F2
Bariza|alanbhiasamns MO F1F2
Benzo[blhicranihens MO *“F1F2
Bonzo{kjfiuoranthn g MO "F1F2
Benralg h.ijperplene ND F1F2
Benzofalpyrens MO *F1F2
g 2-chicd e ey e Fia ne MDD *F1 F2
Bis[2-chicuogihyl jairer MO *F1 F2
Bis[2-gihyihauyl) phihalate ND *F1F2
4-Bromophenyl phiryd elher MD F1F2
Butyd benzyl phifalale MO F1F2
Carbazole MO F1F2
A-Chipraariling MO
A-Chiorg-3-metFrnyiphencl MO F1F2
2-Chipronagphimalens MO *F1F2
2-Chiorophancd MbD F1
A-Chioraphenyl phirmd aihsr MD "F1F2
Chryssna MDD F1F2
Dibseruedn, hkanifraos ne MO F1F2
Dibergaturan MDD *Fi1 F2
Cé-ri-bityl phithalate MDD F1F2
1, 2-Dhchicrobsnz ena MO *FiFZ
1. 3-Dichiorobenzene MO " Fi

1 &-[hchlorobeneeneg MO *F1

3 ¥:Dichlonobenzidine MO F1F2
2 d-Mhchlorophenal MO F1FZ
Cuairrgd phinalale MO F1F2
£ A-Damatyiphenol HD F1FZ
Dimseihiel phithalate MO F1F2
4 G-Caritro-2-mari hyiphonol MWD F1FZ
i 4-Dmirophonol HO "F2

& 4-Danitrobolugng WO F1FZ
2 B=Dnitrotalueng HO F1F2
Di-n-octyl phthalate MO *FiF2

Limits
1550
AF.120
50. 104
10. 50

n.er

43- 108

Spike
Addod

i =

5
108
105
L]
105
s
108
105
105
105
105
105
105
105
105
105
105
105
5
105
108
105
105
105
03
108
105
105
105
105
1105
105
=
T
105

MsD
Result
302
Az
A3e
7
280
28.0
06
206

242
302

Mg
T
589
A
208
3T
351
343
008
r2
351
20.5
194
196
2R
M5
357
&5
5.8
5.6
a6
ar
A5.9
a3
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MSD
Crualifior
FiF2
F1F2
FiFz
FiFz
FiF2
FiF2
FiF2
F1F2
FiF2
FiF2
FiF2
F1F2
F1F2
F1F2

F1F2
F1F2
F1
F1F2
F1F2
FiF2
FiF2
F1F2
F1F2
F1
F1
JF1F2
FiF2
FiF2
F1F2
F1F2
F1F2
JF2
F1F2
F1Fz
F1F2

Client Sample ID: Matrix Spike

Prep Type: Total/lNA
Prop Batch: 310833

Client Sample ID: Matrix Spike Duplicate

EEEEfEEEE eI aEanE0a 8888838888008 88¢]

B “%Rec

CEBEERYERCERERESNNRREE

PREEEEREEHEEHEEE

&

Prep Type: TotallNA

Prep Batch: 310833
*Rec. RPD
Limits RPD  Limit
G313 T 3 m
B4. 108 k1Y 0
4. 104 18 20
55116 36 20
B 11§ 36 20
§4.110 £ 20
A0, 127 15 20
55. 104 6 &
64105 & 20
BI04 il 20
B3 128 41 20
4. 108 3% 20
55 . 128 15 20
62 . 1086 17 20
48 .02 i 20
51105 32 20
B3 . 104 7w 20
£2.62 17 20
B . 105 a7 30
£6. 115 i 0
&l 128 38 20
G621 36 20
62106 a7 0
62,67 34 0
6. B4 i 20
6. B 20 20
43117 33 0
0. 50 M 0
63108 40 i)
A4 .97 k| 0
B5. 108 g it
B1.113 13 i
20.131 13 il
B2.112 15 L)
4. 112 18 20
54.128 43 20

TestAmernca St Louis
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QC Sample Results

Chent: Tighe & Bond TestAmerica Job ID: 160-22501-1

Project/Site: Blasting Impacied Surface Water

Method: 8270D - Semivolatile Organic Compounds (GG/MS) (Continued)

Lab Sample ID: 160-22493-F-1-A MSD Client Sample ID: Matrix Spike Duplicate
Matrix: Water Prap Type: TotaliNa
Analysis Batch: 311802 Prep Batch: 310833
Sample Sample Hpikp MSD MSD %A, RPD
Analyio Resull Qualifisr Added Result Qualifier  Unit O %Rec Limits RPD  Limit
Fligarahing HO FiF2 . 105 369 FF2 ugi 3F 61108 35 20
e MO "F1F2 105 332 F1F2 ugiL 3 66-108 39 20
Hesachicroanzemns MD FiF2 105 425 F1F2 gl & 62108 5 0
Heunachiceobutadinns ND "FiF2 105 M F1E2 UL 25 57.47 5 0
Haxachiorooydoperaadens MO *F2 105 244 F2 uglL 23  i6-115 8 20
Haxachloroalhans MO *F1 105 174 Fi ugiL 1T s7.@7 15 &0
Indarnl1 2, 3-cdjyrane MND F1F2 105 M2 F1F2 ugil M 421 36 20
Isppheveng MWD *Fi1F2 105 254 F1F2 L 24 A& e r 20
2-hnlhyinaphmalenn HD *F1F2 108 BT FIF2 UL 27 B4.99 36 20
2-hdethyiphenal MO F1F2 105 06 FiF2 L 20 39.83 23 0
3 & 4 Mettryiphenol MO F1F2 105 311 F1F2 ugL 32 39.82 22 20
Maphihalene WD *F1F2 105 262 F1F2 ugiL 25 63.98 37 20
Z-Mirpanibrg MD *F1F2 105 an1 FiF2 ug'L M G218 35 20
F-Hetroanibng MD 105 60.5 UL 58 B2.104 0 20
4-troanibng MO F1F2 105 482 F1F2 ugiL 43 56.114 2 20
Hilrobenzene MO *F1F2 105 262 F1F2 UL 25 64105 35 0
2-Nitrophenal MO "F1F2 1005 327 FiF2 ugiL M 64108 33 20
d-Hitrophenal WD *F2 105 204 F2 ugiL 19 15.47 27 20
heMitrosadi-n-propylaming WD *F1F2 105 249 FiF2 ugiL 24 64.110 20
bis (2-chioroisopropy] ether MO *F1F2 105 157 FiFz2 gL 16 84102 s 20
Panlachiorophenc MND *F1F2 108 2 JAF1IFR wugl 27 54110 5 0
Phenarihrong MWD “F1F2 108 330 F1F2 UL 32 64.105 a7 20
Phancl ND "1 105 163 ugiL 16 15-70 MC 20
Pyrens MO F1F3 105 323 F1F2 ugiL M 5.8 3 20
1,2 A-Trichlorobenzene MO *F1F2 105 244 F1F2 uiL 23 B1.98 kL 20
.4, 5FTrchicrophanol MD F1F2 105 58 F1F2 uig'l M B1.108 M 0
2.4 B-Trichiorophanol MO F1F2 105 86 F1F2 ugrl M B1.108 38 20
Dipherylamine ND *F1F2 105 327 FiF2 ugil M B3 38 20
MED MSD

Surragate KRecovery Cualifier Limits

Z-Flugrophenal {Surr) 73 15, 58

2.4, 8- Tribromophavnal (S &5 7. 120

Mirobenzene-df | Sum) 2 X 50 104

Pharolds [Surr) 15 10-50

Tarphanyd-di4 |Sur 35 #9897

-Flusrabiphany |Swr) n x 43108
Method: 300.0 - Anions, lon Chromatography

Lab Sample ID;: MB 160-310288/8 Client Sample ID: Method Blank
Matrix: Water Frep Type: TotallNA
Analysis Batch; 310288
ME MB

Analyta Result Cualifier FL MOL Unit O Preparsd Analyzod Bl Fac
hateana ND .00 0.007 mgil DSZ4AT 15:55 1
bitrite M 0.020 00070 mgiL D&/24017 15:55 i
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QC Sample Results

Clignk: Tighe & Bond
Project/Site: Blasting Impacted Surface Water

Method: 300.0 - Anions, lon Chromatography (Continued)

Lab Sample ID: LCS 160-310288/10
Matrix: Water
Analysis Batch: 310288

Spiko
Analyto Added
Milrate 0400
Hilrite 0,160
Lab Sample ID; 160-22501-1 MS
Matrix: Water
Analysis Batch: 310288

Sample Sample Spiko
Analyto Result Dualifior Added
Milriin MNE F1 0100

Lab Sample ID: 160-22501-1 DU
Matrix: Water
Analysis Batch: 310288

Sample Samplo
Analyte Result Gualifier
Mitriie M} F1

Method: 300.0 - Anions, lon Chromatography - DL

Lab Sample 1D: 160-22501-1 M5

Matrix: Water

Analysis Batch: 310288

Sample Sample

Result Cuslifier
43

Spiko
Added
B.GO0

Analyto
iitrate - DL

Lab Sample ID; 160-22501-1 DU

Matrix: Water

Analysis Batch: 310288

Sample Sample

Result Cualifior
53 E

Analyte
Hitrate - 0L

Method: 314.0 - Perchlorate (IC)

Lab Sample ID; MB 160-311177/11
Matrix: Watar
Analysis Batch: 311177

MB MEB
Analyto Rosult Cualifier
Parchiorans

Lab Sample ID: LCS 180-31117T712
Matrix: Watar
Analysis Batch: 311177

Spike
Analyte
Perchiorate

RL
12

LCS LCE
Result Cualifior
0354
0156

M5 M5
Result Qualifior
0oraT F

Duw oDu
Result Cusalifior
MDD

M5 M5
Result Cualifior
AT

oy
Result Qualifier
41

MOL Uit
40 ugl

LCS LGS
Result Qualifior
ar.7

Page 31 of 43

TestAmernca Jab |D: 160-22501-1

Client Sample ID: Lab Control Sample
Prep Type: TotallNA

%Rsc,
Unit D %Rec  Limits
mgiL g8 90110
mgiL 88 90.110
Client Sample ID: SW-1
Prep Type: Total/NA
%WRec,
Unit D %Rec Limits
Mg/ B 90-110
Client Sample ID: SW-1 |
Prep Type: TotaliMNA
RPD
Unit ¥ RPD  Limit
mgL WG &
Client Sample ID: 3W-1
Prep Type: Total/M&
%GR,
Linit O %Rec Limits
gL 831 BO.110
Client Sample [D: SW-1
Prep Type: Total/NA
RFD
Linit D RPD  Limit
magiL 3 20

Client Sample 1D: Methed Blank
Frep Type: Total/NA

O Preparod Analyzoed ¥l Fac

0503017 2050 i

Client Sample ID: Lab Control Sample
Prep Type: TotallMA

"HeE,
Unit b “%Rec Limnits
ugiL a5  BE.118

TestAmenca St Louls
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Client: Tighe & Bond

Project/Site; Blasting Impacted Surface Waler

Method: 314.0 - Perchlorate (IC) - DL
Lab Sample ID; 160-2237B-C-3 M5

Matrix: Water

Analysis Batch: 311177

Anakyto
Parchlorale - DL

Lab Sample ID: 160-22378-C-3 MSD

Matrix: Water

Analysis Batch: 311177

Anakyto
Parchiorate - DL

QC Sample Results

Sampls Sample Spike
Rosudl Qualifiar A ddad
Fb F1 500
Sample Sample Spike
Rosudi Qualifier A ddad
HD F1 2500

M5 M5
Rosult Qualifior
1070 F1

MSD MSD
Besult Qualifior
1180 F1

Method: 83308 - Nitroaromatics and Nitramines (HPLC)
Lab Sample ID: MB 160-310680/1-A

Matrix: Water

Analysis Batch: 311410

Analyta

1.3 5-Trinitrobenzene
1. 3-Dinfrabenzans

2 A-Dnfroiplysne

2 5-Dindroiolssne
2«ivmino-d G-dinirotoluens
ZMilrolodume rs
J-Milroloise s
d-Piro ol s

HMX

Miirobanzena
Mitrogiycerin

PETH

RO

Surropaie
{, 2-Dinfrabenzaneg (Sl

Lab Sample ID: MB 160-310680/1-A

Matrix: Water

Analysis Batch: 311412

Analyto

2.4 E-Trimirohakiena
4-Aming-2 B-dnirotoluens
Tq-lrgl

Lab Sample ID: LCS 160-310680/2-A

Matrix: Wator

Analysis Batch: 311410

Analyle
1,3, & Tnrstroberzens

ME MB
Rosull Qualifiar RL
HO 0.20
WD 020
MO 020
[l 020
WD 020
HO 0.50
MO 020
WO 050
MO 0.20
(] 0.20
KD 1.0
N 20
(] 020
ME MB
“Recovery Qualifier Livmirs
ET3 F IS IE
ME MB
Rosult Chualifior BL
T 020
1] 020
1] (W]
Spike
Ao
a0

MDL
0.057
.10
.01
013
012
0085
012
114
011
0. 0ck2
.54
061
G

MDL Unit
0080 gl
0.2 ugll
0058 upl

LGS LG
Fesull Qualifier
408

Page 32 of 43

EEEEoEEEEiEEsg

Testdmerca Job I0- 160-22501-1

Client Sample ID: Matrix Spike

Unilt 0 %Roee
ugil 43

Prep Type: TotaliNA

%R
LEmits
B0 . 120

Client Sample ID: Matrix Spike Duplicate

Prep Typa: TotaliNA

WRec, RPD
Linit 0O %Ree  Limits RPD  Limit
ugil 48 AD_ 120 11 15
Client Sample ID; Method Blank
Prep Type: Total/N&
Prep Batch: 310680
b Preparod Analyzed Dl Fac
DSFST 1411 DEDIAT 1149 i
DSRZSAT 1411 DEOAT 11:40 1
DERSAT 1411 DEMMAT 11:40 1
DREFZET 14210 DR T 11:40 1
DEFFEAT 1401 DEDINT 1148 1
DEMSAT 14:11 DEDAT 11:46 1
DSESAT 1411 DEDIAT 11:40 1
DEZSAT 1411 DEAA T 11:40 1
DEASAT 14:11 DEMIAT 1140 1
DEZAAT 1411 DRDIAT 1140 1
OEFFEMT 1491 DEMIT 1145 1
DAMZSAT 1411 DRMIIT 1145 1
DS/Z5AT 1411 DAMIAT 1148 1
 Prapared Anafyred  Di Fac
OSESAT 1401 DROTA T 1149 i
Client Sample ID: Method Blank
Prap Type: Total/NA
Prep Batch: 310680
0 Prepanod Analyzed  Dd Fac
dazsint 1411 DROIAT 2200 1
QE28MT 14:11 080T 22:00 1
Q528 T 1411 0801 T 2200 1
Client Sample ID: Lab Control Sample
Prep Type: Total/NA
Prep Batch: 310680
WRec.
Unit D %Roc Limits
ugit 108 Ta.114

Testdmenca S5t Louis

B/82017

k|



Client Tighe & Bond

QC Sample Results

Project/Site: Blasting Impacted Surface Water

Testhmerca Job 1D: 160-22509-1

Method: 8330B - Nitroaromatics and Nitramines (HPLC) (Continued)
Lab Sample ID: LCS 160-310680/2-A

Matrix: Water

Analysis Batch: 311410

Epike
Analyto Addod
1,3-Dimiliabenzens 400
2 A-Dinlrolchoe e 400
2,6-Dinilralohiens 400
2-Rurired-4 E-dirsbroioluens &0
2-Mitrotalueno 400
AMitrotobuens 4.00
4-Mitrotakiene 400
HME 400
Nitrobenzene 4,00
Milroghcarin 10.0
PETN 0,04
ROX 4.00
LCS LCS
Surrogate HRecovery Cualifier Limirs
1. 2-Dinitrabenzens (S 100 #1113
Lak Sample ID: LCS 180-310680/2-A
Matrix: Water
Analysis Batch: 311412
Spike

Analyte Added
2.4 G- Trinftratohsane 400
4-Amina-2 G-dinitrotolus e 4.00
Tetryl 400
Lab Sample ID; 160-22601-1 M5
Matrix: Water
Analysis Batch: 311410

Sample Sample Spikae
Analyte Result Cuadifier hdded
1,3.5-Trinitrabenzens TOND ' a0
1,3-Dindroberaens ND 4.00
2 4-Dirstrololysne ] 400
2 B-Dirndrololusne MO 400
Feluming-d Bdinitrobolers ] 4,00
Z-Milraloluene (¥s] 400
F-Mitrololuens paly 400
d-Mitralcduens i) 400
HMX MO 400
Mifrobsnzen MO 400
Mifroglycarin MO 10.0
PETH ] .94
RO (¥T] 400

ME M5

Surrogate #HRecovery Qualifier Limits
1, 2-Dinifrbeng ane (ST I F IR ]

LGS
Resuit
416
403
409
407
ave
4215
308
4.07
3m
T.h2
8.
405

LCS
Result
4 65
453
4 4E

Result
149
378
ATE
ATE
384
481
413
N
ava
a6z
T.24
8.68
3.04

Page 33 of 43

LGS
Guadifior

LCE
Cualifior

M3
Crualifiad

Client Sample 10:

Linit 0 YRec
T4
T
12

T2

T
100
e

EEfeifeigsds

LFY|

Client Sample 1D:

o
w

n b %Rec
(£
113
13

£

Ch

246
a1

03
a5
@5
a1

Ta

a7

a8

BEigEEseecssss
£

Lab Control Sample
Prep Typo: TotaliNA
Prep Batch: 310680
“Rec,

Limits

8307

76113

BF 121

&Y. 120

668 . 128

80120

70-120

#3112

1120

ap.122

71.138

75. 116

Lab Control Sample
Prep Type; TotallNA

Prep Batch: 310680
TR,

Limits
G4 . 118
66 140
41124

ent Sample ID: SW-1
Prop Type: Total/MA
Prep Batch: 310680
%Rec,

4
il
L]
L)
LT R
a5
54
58
fi
LT

TestAmerca St Louis
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Cliant: Tighe & Bond

QC Sample Results

Project/Site: Blasting Impacted Surface Water

Method: 8330B - Nitroaromatics and Nitramines (HPLC) (Continued)

Lab Sample ID; 160-22501-1 MS
Matrix: Watar
Analysis Batch: 311412

Sampla
Analyls Result
2.4 B-Trintroboluena MO
d=Ammno=2, Gdniroioluens M
Tetry ND

Lab Sample ID; 160-22501-1 MSD
Matrix: Water
Amnalysis Batch: 311410

Sample
Analyto Result
1,3 E=-Trinilrobénzens MDD
1. 3-Dhnilrabenz ene MO
2 A-Linilrelohea s MO
2. B-Diniiroiius na MDD
Zefirrino-d B-dinifrotolusna ML
2-Hitrotobuens MDD
J-Mir b WD
ATk T MWD
HMX M
Hilrobenzeng M
Witroghcerin (0] 1)
PETH ND
RO MO

MSD
Surrogpane HRrcovery

f.2-Dwnirobenzene [Se) T3

Lab Sample ID; 160-22501-1 MSD
Matrix: Water
Analysis Batch: 311412

Sample
Anahyte Pozuit
7.4 6-Trinfirglchunns (]
d=fming -2 Gdinitrotolisn MO
Tetryl (TH]

Method: 6010C - Metals (ICP)

Lab Sample ID: MB 160-311732/1.-4
Matrix: Watar
Analysis Batch: 312048

Sampla
Ciualifier

Spike
Addod
& 00

E W]

F1F2 4.00

Sample
Cualifier

Spike
Addod
T 4na
400
400
400
400
400
400
400
400
400
9.9
.08
4,00

M50
Guealifier Limirs
B Hi.113

Sample
ﬂtﬂlﬂ.ﬂr

Spike
Added
&.00
4,00

F1F2 4,00

ME MB
Analyte Bosult Qualifior
Broron D
Sulfar M

M3 M3
Result Cuslifier
bl
4 53
1.75

MSD MSD
Result Ciualifior
T

305

a.00

410

402

376

447

405

406

aTe

707

BT4

4.11

MED MSD
Regult Ceslifier

AR

4 55

103 F1F2

MDL Unit
25 uglL
1500 wgll

Page 34 of 43

Unit
L

£f

gffEgeageageds

2283

TestAmernca Jab |D: 160-22501-1

Client Sample ID:; SW-1
Prep Type: Total/MA
Prep Batch: 310680

e,

O "%Roc Limiits
B3 50.13E
M3 &0-134
44 35140

Client Sample ID: SW-1
Prep Type: TotaliNA

Prep Batch: 310680

%R, RPN

D %Rst Limits RPD  Limig
BT B4.124 1 m
B9 BE_114 i 20
ar G838 5 0
02 67.128 8 L]
11 85.123 & M
B4 35.140 4 2
112 5115 B o
101 BA.1g3 T 0
101 34.150 7 m
B5  S5T.126 4 2
1 45.130 2 a0
88 SE_128 12 2
0y B3.q38 4 20

Client Sample ID: SW-1

Prep Type: Total/MA

Prep Batch: 310680

Ree, RPD

b %Rec Limits RPD  Limit
T B2 ED.138 1 20

114 60-134 o 20

26 I5.140 52 20
Client Sample ID: Method Blank
Prep Type: Total/NA

Frep Batch: 311732

0 Propared Analyzoed Ol Fac
D607 10:34  DRDSAT 73:24 i
O80T 10:34  DBIOSMT 23:24 1

Testdmenca St Louis
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Clent Tighe & Bond

QC Sample Results

Project/Site: Blasting Impacted Surface Water

Method: 6010C - Metals (ICP) {Continued)

Lab Sample ID; LCS 180-311732/2-4
Matrix: Watar
Analysis Batch: 312048

Splka LCS LECS
Analyts Addod Result Quealifing
Boron ind 184
Sulhur 10000 000
Lab Sampile ID: 160-22501-1 MS
Matrix: Watar
Analysis Batch: 312048
Sample Sample Spike M5 M5
Analyto Result Cualifier Added Result Cusaliflor
Boren 1o 200 s
Sulha 7400 N0 17200
Lab Sample ID: 160-22501-1 MSD
Matrix: Water
Analysis Batch: 312048
Sample Sample Spike M5 M50
Analyto Result Cualifior Added Result Cualifior
Baren 1o Fa ] 5
Sl har T400 1000 17000
Method: 6020A - Metals (ICP/MS)
Lab Sample ID: MB 160-311733M1-A
Matrix: Water
Analysis Batch: 312039
MEB MB
Analyto Rosult Qualifier AL MDL Unit
Akiraniuim W L1H 20 ugll
& Fercmium T 10 4.0 ugl
Lead 1] a0 1.0 wgl
Medybcarum ] 50 20 wpll
Tuifugatin HIC 5.0 20 ugl
Lab Sample ID: LCS 160-311733/2-A
Matrix: Water
Analysis Batch: 312039
Spike LCS LCS
Analyte Added Fesult Qualifier
Alumirum 0000 TR
Ghromium 1000 1090
Lead 10040 872
Molytdenum M 450
Tungsien 1000 1040
Lab Sample ID; 160-22501-1 M5
Matrix: Water
Analysis Batch: 312039
Sampls Sample Spiko MS M5
Analyts Result Clsalifier Addod Rosult Cualifier
Alurminum BEQ 10000 10700

Page 35 of 43

TestAmerica Job 10 160-22501-1

Client Sample ID: Lab Control Sample
Prep Type: TotaliNa

Prep Batch; 311732

“%HRec,
Uit D %Rec  Limits
ugiL 4 80120
ugiL 81  8D-120
Client Sample ID: SW-1
Prep Type: TotallNA
Prep Batch: 311732
%Rec,
Uiz D %Res Limits
ugil ¥ TS
ugiL B8 TE_12%
Client Sample ID: SW-1
Prep Type: Total/NA
Prep Batch: 311732
“%Rec. RPD
Uit O *%Rec Limits RFD  Limit
ugiL L P T 1 0
ugh B 75.128 1

Client Sample I1D: Method Blank
Prep Type: TotaliNA
Prop Batch: 311733

0 Propared Analyzed Dl Fas
DEMRZAT 10:35 DADSAT 1816 i
DEGRMT 10,35 DRDSHT 1816 2
DAAORAT 1035 DEMSAT 1816 2
DE2AT 10:08 DEDSIT 1816 z
DRMDEAT 10:35 DEDAAT 1816 i

Client Sample ID: Lab Control Sample

Prep Type: Total/NA
Prep Batch: 311733
%LRec.
Lhnit D *%Rec Limits
ugll 9 B0
L 101 80-120
gl 87 80.120
gl 98 B80.120
L 104 B0.120
Client Sample ID: SW-1
Prep Type: Total/NA
Prep Batch: 311733
“Rac.
Unilt D %Re: Limits
gl w2 T

TestAmenca St Lows
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Client: Tighe & Bond

QC Sample Results

Project/Site: Blasting Impacied Surface Waler

Method: 6020A - Metals (ICP/MS) (Continued)

Lab Sample ID: 160-22501-1 M3
Matriz: Water
Analysis Batch: 312039

Samplo Samplo
Anabyte Fosull Qualifier
Chromium NO
Lend i)
Malybdenum 45 J
Tungsien MO

Lab Sample ID: 160-22501-1 M5D
Matrix: Water
Analysis Batch: 312038

Samplo Samplo
Analyle Raesult Qualifier
Aluminum BE}
Chromium HO
Laad WO
Molybidenum 35 J
Tungsten KD

Method: 150.1 - pH (Electrometric)

Lab Sampla ID: LCS 160-310423/5

Matrix: Water
Analysis Batch: 310423

Analyte
P

Lab Sample ID: 160-224585-H-1 DU

Matrix: Water
Analysis Batch: 310423

Samplo Samplo
Anakyte Rosull Cualifior
pH 74

Spikn

1050
1000

ey

D
pley]
1000

e

Spike

T.00

Method: 160.2 - Sclids, Total Suspended (TS3)

Lab Sample ID: MB 160-2107224
Matrix: Water
Analysis Batch: 310722

ik nakytes
Tedal Susperded Solids

Lab Sample ID: LCS 160-310722/2

Matrix: Water
Analysis Batch: 310722

Analyte
Total Susponded Sclids

ME MB

Aosult Cualidfier

MO

Spika
Added

1004
G574

1050

1000
102l
L2

1050

LCS
Rosult
T

o
Result
74

LGS

MG
Cualifiar

M5D
Cualiliar

LCS

Quabifiar

ou

MOL Wit
4.0 mgil

LCSE

Result Qualifior

438
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Uit

1888

EEEsdg

Client Sample [1D:

Unit

Testhmenca Job 1D 160-22501-1

Client Sample ID: SW-1

D “%Rec
100
g7
100
1138

Prap Type: TotaliNA
Prep Batch: 311733
“%Roc.

Limits
75.125
75125
75125
T _ 125

Client Sampla [D: SW-1

[ T
1402
b1
1N
105

Prep Type: TotaliMa,

Prep Batch: 311733
% Boc. RPO
Limits RPD  Limit
TH_125 1] 0
TH_125 2 20
TH. 128 2 20
75. 125 il 20
75.125 i 20

Lab Control Sampla
Prep Type: Total/NA

R,
0 %Rac Limits
100 9.0-101

o

Client Sample 1D: Duplicats

Frep Type: Total/Na

RFD
RPD  Limit
0.5 &

Client Sample ID; Mothod Blank

D Pripared

Prep Type: TotaliNA

Anaalyzed il Fac
QEZEAT 0626 1

Client Sample ID: Lab Control Sample

Unnit
il

D %Aac
100

Prop Typa: TotaliNA
WRoe.

Limas
TH. 124

Testdmarnca St Louis

6/872017
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QC Sample Results

Client: Tighe & Bend
Project/Site: Blasting Impacted Surface Waler

Method: 160.2 - Solids, Total Suspended (TSS) (Continued)

Lab Sample ID: 160-22437-G-2 DU
Matrix: Walaer
Analysis Bateh: 310722

Sample Samplo
Analyte Rosult Qualifier
Total Suspended Sclids Fl

Method: 310.1 - Alkalinity

Lab Sample ID: MB 160-311T7B8/M
Mabrix: Wator
Analysis Bateh: 311788

£8

Anakyte
Bl ahriby

5l

Lab Sample ID: HLCS 180-311788/3
Matrix: Water
Analysis Batch: 311788

Anakyta
Aty

Lab Sample ID: LCS 160-311788/2
Matrix: Water
Analysis Batch: 311788

Anakyle
Alwakraty

Lab Sample ID; 160-22564-A-4 M5

Matrix: Water

Analysis Batch: 311788

Sample Samplo

Fesult Qualifior
20 J

Analyto
Abcaingy

Lab Sample 1D: 160-22564-A-4 DU

Matrix: Water

Analysis Batch: 3117848

Sample Sample

Retult Dualifior
20 &

Analyto
Al alevty

Method: 351.2 - Nitrogen, Total Kjeldahl

Lab Sample ID: MB 160-310944/7-A
Matrix: Watar
Analysis Batch: 311375

NMB MB
Analyie Ragult Cualifiar
hitrogon, Kjaldahi 7]

Epike
Added
400

Spike
Added
200

Spllon
Addod
100

RL
050

ou ou
Rosult Quabifier

MDL  Linit
.24 mgll

HLCS HLECS
Result Cualifier
368

LGS LCE
Result Gualifier
186

M5 M5
Rosult Cualifior
o610

ou o
Rosull Cualifier
200 J

MDOL Linit
32 mgil
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TestAmaerica Job 1D: 160-22501-1

Client Sample ID: Duplicate
Prep Type: Total/MA

RPD
Unit D RPD  Limit
mgiL [ITe] 5

Client Sample ID: Method Blank
Prep Type: Total/lMA

D Proparsd Analyred  Dil Fac

D60ZAT 18:58 1

Client Sample ID: Lab Control Sample
Prop Type: Total/NA

“Ree.
Unit O %Rec Limits
ML o2 an.1b

Client Sample ID: Lab Control Sample
Prop Type: TotaliNA

YR,
Uit 0 %Rec  Limits
Mgl a3 80.110

Client Sample ID: Matrix Spike
Prap Type: Total/MA

%Rec.
Lhnit B %ARec  Limits
il 84 BEO.1H
Client Sample 1D: Duplicate
Prap Typa: Total/NA
RPD
Linit D RPD  Limit
migiL i 0

Client Sample I10; Method Blank
Prep Type: TotaliMA
Prep Batch: 310844

O Propared Analyzod Bl Fac
DR T 14:05 050 T 2109 1

Testdmersica 5L Louis
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Chient: Tighe & Bond
Project/Site: Blasting Impacied Surface Water

Method: 351.2 - Nitrogen, Total Kjeldahl (Continued)

Lab Sample ID: LCS 160-310944/8-A
Matrix: Water
Analysis Batch: 311376

QC Sample Resuits

Spike
Analyls Addad
Mitrogen, Fjeldar 40
Lab Sample ID: 160-22501-1 M5
Matrix: Water
Analysis Batch: 3113756

Sample Sample Spike
Anabyte Rasull Caaliler Addod
Mtregen, Kjeldatl 0.2 JF 750
Lab Sample ID: 160-22501-1 DU
Matrix: Water
Analysis Batch: 311376

Samplo Sample
Analyie Result Cualifier
hitregen, Kjeldahl 05 JF

Method: 415.1 - TOC
Lab Sample ID: MB 160-312064/4
Matrix: Water
Analysis Batch: 312064

ME MB
Analyte _ Rasult Cuslifier
Tobal Cuganic Carben WD
Lab Sample ID: LCS 160-312064/5
Matrix: Water
Analysis Batch: 312084
Spakn
Analyte Added
Tatal Cinganic Carbon 0.0
Lab Sample ID: 160-22501-1 MS
Matrix: Water
Analysis Batch: 312064
Sample Sampla Spika
Analyls Result Cualifiar Adided
Total Drganic Casan 078 J E10
Lab Sample ID: 160-22501-1 DU
Matrix: Water
Analysis Batch: 312064
Sample Samphe
Analyte Resull Cualifiar
Total Organs Casban 07 J

RL
LB

LCS
Qualifier
240

ME
Fosult
2.94

Cualdier
Fi

fe

Qualidier
MO

MOL Unit
078 mgl

LCE LGS
Rosult Qualfier
575

M5 M5
Resuli Cualifeer
585

U D
Result Gualifior
Bral J
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TestAmerica Job ID: 160-22501-1

Client Sample |D: Lab Control Sample
Prep Type: Total/MA
Prep Batch: 310544

YaRoe.
Lindt O %Rec  Limits
mail o od.d
Client Sample ID: SW-1
Prep Type: Total/MNA
Prap Batch: 3105944
YaFoc.
i 0 %hRec  Limis
mgiL roosovid
Clignt Sample ID: SW-1
Prep Type: Total/MNA
Prep Batch: 310944
RFD
Lt D RPD  Limit
mgiL MC 0
Client Sample ID: Method Blank
Prap Type: Total/MA
0 Prepared Anakyrod Dl Fac
OEAO5M T H44 ]

Client Sample ID: Lab Control Sample
Prep Type: Total/NA&

%Rec.
Uit 0 %Rec  Limits
mail 6 a0.110
Client Sample 1D: SW-1
Prep Type: Total/NA
SR,
Unit 0 %Rec Limits
mgiL i 76.120
Client Sample ID: SW-1
Prap Typa: Total/MA
RPD
Unit ¥ RPD  Limit
L [ 20

TestAmerica St. Louis
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Client: Tighe & Bond

QC Association Summary

Project/Site: Blasting Impacied Surface Water

GC/MS VOA

Analysis Batch: 310973

L% Sampe 1
160-22501-1

M 4B0-3 10678
LCS 160-31 09728
LCSD 160-31057345
180-22596-4-4 M3
160-22536-A-4 MSD

GC/MS Semi VOA

Prep Batch: 310833

Lab Sample I
10225011

W 150-3108331-4
LES 16031 Ba32-A
B0 2H0NE-1-4 M3
160-22403-F-1-A MSD

Analysis Batch: 311802

Laly Sampia 1D
FED 225071

M 150-3108331-4
LCE 160-31 0&3E2-A
160-22483-E-1-AMS
160-21403-F-1-4 MSD

HPLC/IC

Analysis Batch: 310288

Lab Sampile ID
1E0-22501-1
160-22501-1 - DL
ME 150-3110288%
LGS 180-31 028810
160-22501.1 M5
160-22501-1 M5 - DL
160-22501-1 DU
160-22501-1 DU - DL

Prep Batch: 310680

Lab Sample ID
160-27501-1

MB 160-310680/1-8
LCS 160-310660V2-5
160-22501-1 MS
160-22501-1 MSD

Analysis Batch: 311177

Lab Sampie ID
160224011
KA 160-311177M1

ShutSanple

-

Mathod Blank

Lab: Conirol Sampla
Lat Cenirol Samplhs Dup
Malrix Spike

Malrix Spike Duplcate

Client Sampie ID

Mathod Blank

Lats Control Sampls
Matrix: Spike

Malrix Spike Duglicate

Client Sample ID
=

Khelhod Blank

Lab Coritrol Sample
Malrix Spike
Malrix Spike Duphcate

sSant Sanple 0

SW-1
Mathod Blank

Lab Contral Sample
S

S

g1

V-1

Clignt Sample D
ShV-1

Kaifnd Blank

Lab Comirol Sample
¥

51

Client Samplo I0
S
Kiathiod Blank

Frop Type
Tatalits
TatalitdA
TotalMA
Total®s
TedalMA
TolaltA

s )
Totalitis
TetalMA
TetalMA
TotalMA
TotalMA

Frop Type
TolaliflA
TolabhA
TotabhA
Talalita
Totaltia

Prog Typa
TataltiA
TataliMa
TalalMA
TotabMA,
TatabMa
Talali®ia,
Tatab®a
Talab™A

Frap Type
TotaliHia,
Tolab™b,
Total®iA,
Tatal®ih
Taotal A

Prap Type
Toal™A,

Tokalihes,

FPage 30 of 43

Eitiil

il

Pt

Walar
Warier

Miatriz
Waler
VWaler
Waler

W e
Wlaber
Wit
Winlesr

s
Wiater

Wiater
Watier

TestAmenca Jab ID: 160-22501-1

BIEDC

Bae0c
a2e0C
B260C
BREOC

I5ic
IS0C
IB10C
JE10G
5100

HTO0
B2HID
82700

BZr00

Method
300.0
300.0
SO0
JO0.0
LD
FHLD
a0

-E.HB-I:I-F"I'EB
3330-Prep
B330-Frep
8330-Prep
B330-Prep

a0
a0

Prop Batch

Frap Baich

Prep Batch
J10833
H0E33
ERLGEE]
ERlE Rk
di0&33

Prep Balch

Prop Batch

Frn:_ﬂl_l!:h

Testdmerica St Louis
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QC Association Summary
Client: Tighe & Bond
ProjectiGita: Blasting Impacted Surface Water

TestAmerica Job ID; 160-22501-1

HPLC/IC (Continued)
Analysis Batch: 311177 (Continued)
Lab Sampla 1D Cliont Sample ID Frep Type Matrix Mathod Praop Batch
LGS 1GR3 112 Lat Contral Sample Totalhs Watar 3140
160-22NTB-C-3 MS = DL Matrix Spike Tetala Water 4.0
160-22378-C-A M5S0 - DL Matrix Spike Duplcate Totalts Waer 3140
Analysis Batch: 311410
Lab Sample 1D Cliwni Sampde 1D Prop Type Matrix Mothed Prop Batch
160-22501-1 SN Tolalibs Wemler B1308 30680
ME 160-1106801-4 Weibod Biank Totalitis Wealer &3308 310650
LES 160-31 DER0E-A Lab Contral Sample Totaltds Waler 83308 I06E0
160-225017-1 ME A Totalfds Wiainr 83308 J10880
1B0-225041-1 MSD SV Tetals Waler H330A 310650
Analysis Batch: 311412
Lol Sammpie 10 - Bt Rample 1D Prop Type Miatrix Mathod Prop Batch
160-225011 =T Totalita Waiar HI308 A1068)
ME 160-310680/1-4 WheitPecsdd Bk Tetalihis Walnr 83308 34 (A0
LCS 160-31 0680020 Latr Condrol Samplo TetalMA Walnr HI308 310680
102350101 M5 S TedalhiA Waler 31308 J10650
180-22501-1 M3D Sl Tolaliha Wialer R1300 310680
Metals e
Prep Batch: 311732
Lab Sampie 1D Clignt Sample 10 Prog Typa Matrix Mathod Frep Bateh
160-225011 S "~ Tomwima Walar 30104
ME 160-3117321H-A Wheifd Bikank Tatalité Wailnr 0908,
LES 160-21 173224 Lat Sortral Sampls Tatal™a Waier 1ALy
PEO2501-1 MS SIALY TerlabMA Waisr S0
160-22501-1 M3D S TalalmA Waler A0
Prep Batch: 311733
Lab Sampie 10 Cliant Sampla 10 Prop Type Matrix Motnad Prep Bateh
BP0 AR TalalTa Waler 30108 S
ME 160-3117331.4 Whaithaod Blank TatalTa Waler 0104
LOS 16031 17324, Lat Coniral Sampis TalakMe, WE L 201 0
TB0-22501-1 M5 S Talab®iA, Wiate 0108
160-22501-1 M0 S Taolabta, Waler 3010
Analysis Batch: 312038
Lak Samph 10 Client Samste 10 Prep Typs Matrix Mathad Prap Babch
160-2250-1 HW-1 Talab®iA, Wl B2 AT
W 150-3117330-A hlarthend Bilank Tolak®a iinber B2 00, 117313
LGS 16031 17328 Lalb Conirol Sampla Tolab®a, Waber B0204, A
G0 225011 MS S Tolad®ia, WWater G204 17T
160-22501-1 MSD SV Totab®is W\abar EOZ0A 11733
Analysis Batch: 312048
Lat: Sample 1D Clieni Sample ID Prep Typa Matrix Mothod Prap Balch
160-22501-1 SWW-1 Total s Wader GOTOC kTR Fir]
MB 160311732014 Mathod Blank Totalhis, WWaser BI10C 17
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QC Association Summary
Client: Tighe & Bond
Project’Site: Blasting Impacted Surface Water

TestAmerica Job 1D: 160-22501-1

Metals (Continued)
Analysis Batch: 312048 (Continued)

uuu-mum o ﬂﬁll't.!n.l.ll'rph!?l Prep Ty Matriz Mathod Prap Bateh
LCS 160-311 732728 Lab Cantrol Sample Totad®ii Wialer BOT0C ITIT
160-22501-1 M5 SW-1 Total®ia, \Winber BO10C J1TaR
14i0-z2801-1 M50 501 TolakhiA Wialer BOTOG 11732
General Chemistry = -
Analysis Batch: 310423
Lab Sampls 1D Chent Sample 1D Prep Typo Matrix Feihad Prop Batch
160-22501-1 WA Totalt, iatar 1501
LCS 1600104735 Lab Cantrod Samgle TotalMa Winbar 50,1
160-224:95-H-1 O Duplicals TolabMa, Waker 50,1
Analysis Batch: 310722
Lab Sample 1D Chont Sample 1D ~ PrepType Mairix Mathael Prop Batch
160228011 St Tokalhis Waker 60,2
ME 180-310722H Method Blarik Totalhs Waker 1602
LCS 160-3107222 Lab Cantrof Sample Totalihis Waser 160.2
160-22437-G-2 DU Dugrhcale Totalhi anbar 60,2
Prep Batch: 310944
Lab Sample 1D Chant Sampls 1D Firop Ty po Matrix Mothod Prop Bateh
1B0-Z2501-1 B Totalig Water 3517 )
MB: T60-31 094474 Method Blark TotalMs Waner 351.2
LCS 1650-31004478-4, Lab Conlred Sample Totalhs “Wasor 351.2
160-22801-1 M5 SW-1 Total s “Watar 31,2
160-22801-1 DU i1 Toralha, Waater 3612
Analysis Batch: 311375
Lab Sample ID ~ Chont Sample ID Frop Type Miairix Mt Prop Baich
160-22501-1 Bt Totaiihuh, Watnr LI ] 0044
MB: 160-310544/7-A Muihod Blask Totalihs Weater 3812 310544
LCS 160-31054478-8 Lab Contred Sampile TotalMs Wiader 4512 310044
1E0-22801-1 M5 LR | TokalMa Wader 3512 310544
1802248011 DU Lo TFR | Tokalta Wader 3512 J10544
Analysis Batch: 311788
Lab Sampb 1D Chent Samphe 1D Prop Type Matrix Mathod Prep Batch
TRO-Z250%-1 [T Teaalita Wi IR ]
MB 180-311TRAN Method Blank Toaalhis Wier 390.1
HLCS 150-31 178870 Lab Cortrol Sample TotaliMa Water a0t
LCS 160-311TER2 Lab Cortral Samphe Totalida Water 3ot
160-22564-A-4 M5 Watr Spike TetalMa Wl 3101
160-22564-4-4 DU Duplicabe TetalMA Waler 3101
Analysis Batch: 312064
Lab Samipda 10 Clignt Samipda 1D Prog Tyjps Matkrix Method Brop Balch
1E0-22001-1 W TotalMig Waber a5
M 15031 206404 Wethod Btank Tatalima, Waber 4151
LCS 160-312084/5 Lab Contral Sample Total™a, Wi bgr 4151
160-22501-1 M5 SV Tatal™#, Wiaber 4151
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QC Association Summary
Client: Tighe & Bond TestAmerica Job 1D 160-22501-1
Project/Site; Blasting Impacted Surface Waler

General Chemistry (Continued)
Analysis Batch: 312084 [Continued)

Lab Sampls 1D Clipnt Sample 1D Prep Typs Matrix Mathod
160-22501-1 DL -1

Prep Bateh
Tolab®iA Waler 4151

TestAmenca SU Lowis
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Client; Tighe & Bend

Surrogate Summary
TestAmerica Jab ID: 160-22501-1

Project/Site: Blasting Impacted Surface Waler

Method: B260C - Volatile Organic Compounds by GC/MS

Matrix: Water il Prep Type: Tolal/NA
Pofcont Surrogate Recovery (Acceptance Limits)
TOL DEFM BFB 12DCE m
Lab Sample ID Cliwmt Sample 1D (BO-129) [RO-AZY)  (T9-138)  (TEA21)
160-22501-1 -1 iL 13 104 B 105
160-22536-4-4 M5 Makrix Spdua 02 147 a8 106
160-22536-8-4 MS[H Matrix Spdm Duplicate 103 108 a7 107
LCS 180310874 Lab Control Samgpla 104 103 BE 102
LCSD 160-31097 346 Lab Control Sample Dup 102 103 BE e}
MB t60-31097 3548 Method Blark 100 a8 fid e
Surrogate Legend

TOL = Tobsane-08 (Sur)

DEFM = Dibromoflucromeshane {Sum)
BFE = d-Bromofluorobenzens {Sum)
120CE = 1,2-Dichlonsethans-d4 {Suar)

Method: 8270D - Semivolatile Organic Compounds (GCIMS)

Matrix: Water _F‘mF T}!Fﬁ; T.q_t.”ﬂh_
Percant Surrogats Recovery [Accoptance Limis)
iFP TBF HBEZ PHL TPH FEF
Lk Sampls 1 Clmint 8 anpla i1 B s S, A A s B e B s
THO-22493-E-1-5 M5 Madnx Spig i 61 4 X 17 45 A1 X
T80=22493-F- -4 MED Katrix Spike Duplicate 23 45 D6 X 15 35 MK
180-22604-1 -1 &F B2 &0 ki) &1 L1
LS 160-31083302-A Lab Confred Sample o m & 18 54 54
ME VB0-31 0833014 Methcd Blank 3z - 53 18 &1 54
Surrogate Legend
2FP = 2-Fluarophenal (Sur)
TEF = 2 4 8-Tribramophenal [Surr]
NBZ = Nirahansems-d5 (SuT)
PHL = Phenol-d5 {Sunm)
TPH = Terphamyd-d 14 (Sum)
FEP = 2-Fluorabipharnyd {Sur)
Method: B330B - Nitroaromatics and Nitramines (HPLC)
Matrix: Water - - Prep Typa: TotallNA
Parcont Surrogate Recovery (Acceptanca Limits)
120NE
Laby Samiplo 1D Cliznt Samiplo D E1-113)
160225041 51 = r )
160-2250-1 WS Sv-1 &l
160-22501-1 M50 51 a3
LES 160-210680/2-4 Lat: Control Samphs 100y
MIEB 160-31068011-4 Migthod Blank Hi

Surrogate Legend

120NE = 1.2-Dinirobenzene (Surr)

Testdmerica St. Louis
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Chapter 9

. lilcon Quarry Expansion Air Quality
and Noise Considerations (Tighe & Bond)

Lenard Engineering, e
Civil, Environmental & Hydrogeological Consultants




Ti

23-09161-03 Engineers | Environmental Spocialists
December 5, Z017

Jim Ericson, PE

Vice President

Lenard Engineering, Inc,
2210 Main Street

P.O. Box 1088

Ra: Tilcon Quarry Expansion
Air Quality and Noise Considerations

Dear Mr. Ericson:

It is our understanding that Tilcon Quarry {Tilcon) located at 642 Black Rock Avenue in New
Britain, Connecticut is seeking to expand its existing gravel mine footprint, shown in Figure
1, along Route 72 in Plainville onto a 131 acre parcel to the south that is owned by the City
of New Britain. For decades, Tilcon has mined gravel from the quarry on the Plainville line
and has gradually been moving the rock-blasting operations toward the outer perimeter of
its property. The proposed expansion would allow Tilcon to operate for an additional 40
years by acquiring the mineral rights from the City of New Britain, In return, Tilcon plans to
donate adjacent, undeveloped parcels as open space to New Britain, Plainville and
Southington. Additionally, at the condusion of the mining, Tilcon will return the quarried
portion of the 131 acres to the City of New Britain as a reservaoir,

The primary activities currently conducted at the site consist of the production of asphalt
paving materials, concrete, stone quarrying, and aggregate processing. The materials
produced at the site by Tilcon {asphalt, concrete, and aggregate materials) are sold to
independent contractors or used by Tilcon for off- site projects. In addition, the site has the
capability of operating several portable construction machinery which are used throughout
Tilcon's Connecticut sites subject to demand.

The intent of this letter is to address potentlal air guality and noise concerns that may arise
as part of the expansion.

Air Quality

Alr emissions are regulated by the United States Environmental Protection Agency (USEPA)
and the State of Connecticut Department of Energy and Environmental Protection {CTDEEP),
The CTDEEP has been delegated by the USEPA to enforce the majority of air quality
regulations subject to Tilcon.

The air pollution emitting equipment currently in operation are described in detail balow,

=tone Quarry and Agaregate Processing Plant

Traprock (igneous basalt) is separated from the quarry walls by drilling and blasting,
then transported to the processing plant. The rock is crushed with primary, secondary,
tertiary, andfor fine crushers, and screened into specific ASTM aggregate size
categories. Wet suppression is utilized throughout the process to reduce the emissions
of fugitive particulate. Baghouses are used on the secondary and tertiary crushers to
further reduce emissions. Fugitive emissions are generated from stockpile wind erosion
as well,

53 Southampton Road = Wesifield, MA O1085-5308 «  Tel 413,582 1600
wriw tighebond.com



Tighe&Bond
Drum Mixer

The facility operates an Astec drum mix counter flaw bituminous concrete plant at this site.
This unit has the capacity to produce 600 tons of bituminous concrete per hour, Bituminous
concrete |5 a heated mixture of well-graded aggregate and liquid asphalt cement. Aggregate
is discharged from a set of graded bins and conveyed into a heated drum dryer. Once the
aggregate is dried, it is conveyed within the drum dryer te an area removed from the burner
flame zone and exhaust gases, where it is combined with the liquid asphalt cement,
aggregate, and reclaimed asphalt product and discharged to either a waiting truck or to a
storage silo for later distribution,

An air scavenger system is in place to collect emissions from each of the primary aggregate
transfer points and from the dryer. These emissions are processed through a knockout box
and a baghouse to collect particulate emissions. Coflected particulate Is returned to the
process for reuse as aggregate. Emissions are primarily combustion products, in addition to
particulate matter from the handling of aggregate.

Beady-Mix Concrete Plant

The facility operates a ready-mix concrete plant, which has a rated capacity of 15 cubic
yards per batch. Concrete is formed from the mixture of water, cement, sand and stone
aggregate. The bulk cement is delivered to the plant by truck and loaded pneumatically into
a silo topped with two baghouses to retain the cement within the silo. Sand and stone
aggregates are selected from the graded bins and transferred by conveyor to elevated bins,
which discharge to weigh hoppers. From these hoppers, the sand and stone aggregates are
fed sequentially into a tilter mixer, combined with cement and water, and discharged into
waiting trucks. The only emission constituent identified to be emitted from the ready-mix
concrete plant is particulate matter. Particulate matter emissions are collected at the
discharge points into the tilter mixer and the mixer trucks, and are controlled by an
additional baghouse, The ready-mix concrete plant is operating under CTDEEP Air Permit
Registration No.133.

Mehicle Spray Booth

The wvehicle maintenance spray booth utilizes an electrostatic spray gun for repainting
the on- and off-road vehicle fleets, The spray booth can hold one vehicle at a time,
and the vehicles are left to dry In place, usually overnight; therefore, only one vehicle
can be coated per day. Coating usage varies depending upon the size of the vehicle, but
the average usage is about 5.5 gallons total comprising primer, thinner, and paint per
vehicle. A particulate filter controls the exhaust from the spray booth.

Miscall Combustion Equi

Tilcon operates a variety of combustion sources that utilize either natural gas or No. 2
Fuel Oil. A complete inventory of this equipment is included in Table 2 later in this
document.

Portable Equipment

Lastly, Tilcon operates several portable diesel powered aggregate processing plants
which can be relocated to any site in Connecticut within 15 days written notice to the
CTDEEP. These emission units include the following:

« EMULOL - Portable Nordberg Model 300 Cone Crusher which Is operated under
Permit to Construct 192-29-164-02.



Tighe&Bond

« EMUG01 - Portable DC Double Deck Vibratory Screening Plant, which is operated
under RCSA 22a-174-3b.

+ EMU701 - Portable Sandvik QI440 Impactor Plant, which is operated under RCSA

22a-174-3b.

Existing Permits

The facility currently operates in accordance with a variety of permits, general permits and
In accordance with permit-by-rule conditions. Table 1 includes a compliance summary for
identified operations at the facility.

TABLE 1

AIR COMPLIANCE SUMMARY

TILCON QUARRY
Equipmant / Activity Type Mumber or Citation Hotes
General Permit to Limit Limits Facility smizsians to
Mm,:“ﬂ;:l Emh_gm : General permit No: 145-0021.GRLpe . LS BCHiGr amissons to
b ':'“"‘m’:;"l' m"‘ Naw TETMR*"'” No. 146-0041 Individual Pesmit
#stec Counterflow Drurm M Haew Source Standards of Performance
Biturninous Concrwte Plant  Performance Standarg %0 GFR 60, Subpart 1 For ""‘F“ Tﬁ”‘“‘“
acili
15 Yard h:{:nT“ Lonerens Regesiration Blo, 0133 Registratien
g
mmn"n“ "o Hegestraton No. D136 Registration
Paint® f <By= AT CT Exemption from
ANt Spray Boot Permit- By -Aule 22a-114-3b Peamiiting
Portable Norberg Cone New Source Standards of Perdformance
g rd 90 CFR 60, Subpart 000 for Monmetallic Mineral
Crustiss PeroAMancE San Processing Plants
m“"ac:zhm:“ leone 5“,;:;'””:2 a Mo, 192-25-164-02 State Permit to Construct
Partable Vibeatory New Source Standards of Performance
40 CFR 60, Subpart 000 for Monmetallic Mineral
Lieregning Plant Performancs Standard Processing Plants
stk iy Permit to Construct 22a-174-3b e E;"‘“‘:i:j'?:q'm
New Source Standards of Performance
Portable Impactor Plant o o e Standarg. 0 CFR 60, Subpart 000 for Nonmetallic Mineral
Processing Plants
e iy CT Exemption frafm
Portable Impactor Plant Permit-By -Fuse 22a-174-3b Permittng
Matisnal Efmigdian
Emergency Generators Ii:uml i E #0 CFR 63, Subpart £2£2 SHMIE"I’:;E;:F“M
Pollutsnts
Ermengency Gengrators Parmit-By-Fula 228-174-3c CT Exemption from

Pormitting

Future Activities

Although the footprint of the quarry area would expand south of the existing boundary,
operations and processing rates of production equipment at the facility will not be altered in
any way by the expansion. A portable rock crusher may be relocated further south as the
quarry expands, but will remain on the Tilcon property. No impacts to the existing permits
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or to the potential emissions as a result of the expansion are anticipated to be required as a
result of this project.

Air permitting applicability |s dependent upon potential emissions at both an individual unit
level and at a facility wide level. Potential emissions at the facility are outlined in Table 2
below. These potential emissions are based upon the US EPA‘s AP-42 emission factors.
The quarry expansion will require no amendments to the existing emission unit permits in
place at the facility or to the General Permit to Limit Potential Emissions (GPLPE) at the
facllity. Furthermore, all emission sources will continue to operate in accordance with the
operational and recordkeeping requirements specified by the eguipment manufacturers and
the CTDEEP in the aforementioned permits, registrations and permits by rule. Best
Management Practices to limit dust from the facility including roadway sweeping, water

spray and restrictive vehicle speed limits will remain in place.

TABLE 2
POTENTIAL EMISSIONS SUMMARY
TILCON QUARRY

l::: ::;l, Description 3.5 10 S0 Nx vog Co Ph GHG
Tons Tons Tons Tons Tons Tons Tons Tons
| c5r  PPERmerlctonme i anm : :
WA Vehicle H.umﬁﬂ Spray 2 ] g 1 .74 A >
NiA 9 Stomne Crushing and Processing 0,44 10.38 - - . = -
HiA a3 Emergency Genarator 0,33 33 0.0 148 0. 66 1.9 0.00 375.22
HNfA 34 Onan-Curmmins Generator 0.0 0,02 0.15 0.75 0.0 0.1 0.0 B9.95
Astec KDB-12050 Counterfiow
N/ A 35 Cirurm Mix Bituminous 9.93 1038 11.50 14596 1445 5870 0.00 15.013.78
Concrebe Flant
Wph) 3ip  TVTERAIHESEGECom 033 221 035 1436 204 1779 000 1,162.1%
NA 6oy Fortable i TN 030 g3k 0a0, WA AEY 151 000  S6am
NiA 01 Partable Impactor Plant 1.05 1.05 0.9 14.99 1.19 3123 0, ) 563,22
11 Office Water Heater
iz Office Furnace
16 Hightioy Lab Furnasce
Fa) Kemoo Hot Water Heaber
i 3p Hhofibien LAE Flikie 0.03 .11 0.8 2.18 0.03 .55 0.0 44842
31 Heater (Switch Housa)
iz Oigen Bodler
36 Power Flame Hat Of Asphalkt
ir Claaver Brooks Heater
18 De\ilbiss Paint Shop Makeup
19 Burnhiam Paint Shop Furnace
20 26 Radiant Furnaoes
£1 4 Ceiling Heaters
i3 Furnace (asphali lab rool)
2 13 Furnace (asphalt lab) i0.58 1.0 0.05 B2l D.a% 7.04 0.0 10, 752,59
24 Remar (parts)
25 Sterling {parts)
26 Reznor {parts mezzamnine)
i) Mcding (steam rack)
2B akata Cleaning Equipment



TABLE 2
POTENTIAL EMISSIONS SUMMARY
TILCOMN QUARRY
] PM
E.!':'I:I |:i Description 2.5 10 S0u NOx WO Co Ph GHG
Tons Tons Tons Tons Tons Tons Tons Tons
20 Kemco Hak Water Heater
36 Power Flarma Hot Oil Asphalt
Total 30.99 46.58 1471 6652 2895 90.66 0.00 28 968.55
MNoise

Changes in noise generation as a result of the Tilcon footprint expansion is expected to be
Insignificant to the communities surrounding the quarry. Simply, although the footprint of
the quarry area would expand south of the existing boundary, processing operations at the
facility will not be altered in any way by the expansion. The maximum capacities of the
processing plants, hours of operation and blasting protocols will be no different moving
forward. Furthermore, as the facility footprint expands south, the establishment of a
proposed “no-blast zone® along the northwestern sectlon of the facility adjacent to a
residential neighborhood would reduce the impact of impulse nolses and associated hauling
sound levels for this large neighborhood. Figures 3 and 4 included in Attachment A shows a
satellite view of this area.

Existing Operations

Drilling and blasting are common nolse generating activities at the quarry. At Tilcon, the
mining process commences by drilling a series of holes in the quarry rock. A subcontracted
explosives specialist inserts detonators into the holes and commences the blasting process
in accordance with safety and fire prevention standards. Blasting events currently occur
approximately & times per month, in a repeating sequence of two blasts the first week,
followed by one blast the second week. Tilcon typically establishes a target time of 12:00
PM for blasting events and works to minimize blasting during unfavorable weather events
that may intensify impulse noises, such as thermal inversions that occur when cool air is
trapped at lower altitudes below a warm layer higher in the atmosphere.

Following blasting, quarry mining commences by cutting benches in to the stone material.
Operations begin at higher levels and work downward sequentially. A bulldozer is utilized to
push loosened materials to a loader for stockpiling or delivery to the rock crushing plant,
where stone is screened into the required material sizes. On an as needed basis, additional
portable crushing and screening equipment may be brought to the site. However, this is not

typlcal.

The vast majority of continuous nolse generation occurs at the northern side of the facility
adjacent to Woodford Avenue and Interstate 84. All stationary processing equipment is
located in this area. The processing plant's hours of operation are 6:00am to 4:00pm and a
maintenance shift from 3:00pm to 1:00am. A residential neighborhood is located to the
east. Figures 3 and 4 included in Attachment A shows a satellite view of this area.

Future Operations

The annual tonnage output at Tilcon is not anticipated to change based upon the footprint
expansion, Shipment trucks will continue to exit narth onto Woodford Avenue. This is the
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haul route that is currently being used by the existing quarry operations. Therefore, the off
property haul route naise is not expected to change.

Moise impacts from the activities in the expanded area will not be substantially different
than they are currently. As the guarry expands south, the neighberhood to the east will be
closer to process operations. Mapping estimates suggest that excavation limits will move
approximately 300 feet closer to the Westwood Drive neighborhood. However, Tilcon is
committed to installing a 1,000 foot vegetative barmier to reduce additional noise impacts
from the facility. Vegetative barriers can reduce noise impacts by 5 to & decibels (dBA) per
100 feet. Furthermore, the tepography of the area is such that the neighborhoods along
Wooster Street, are at elevations below the highest points of the guarry limits, These
residences are in the shadow zone of noise emissions behind, and at a lower elevation than
the 1,000 foot vegetative barrier. Further, the quarry expansion will not alter the visual
profile of the quarry in any capacity.

The State of Connecticut Regulations Section 22a-169 regulates noise impacts on the
general public and the environment. Section 22a3-169-1.8(h)} provides an exemption
specific to blasting operations. The exemption reads:

Noise created by blasting other than that conducted in connection with construction
activities shall be exempted provided that the biasting is conducted between 8:00
a.m. and 5:00 p.m, local time at specified hours previously announced to the focal
public, or provided that a permit for such biasting has been obtained from local
autharities,

Additionally, General Statutes Section 22a-73 mandates that the CTDEEP reviews and
approves municipal noise ordinances, The City of New Britain's noise ordinance is attached
to this letter for reference. The identical exemption present in the CTDEEP regulations is
present in the New Britain ordinance. No ordinances have been specifically approved for
Plainville or Southington.

Summary & Conclusion

As discussed above the expansion of the Tilcon facility is not expected to increase air
emissions or noise iImpacts, The activities described in this report, the permits listed in Table
Me. 1 and the Potential Emissions detailed in Table No. 2 will not substantively change as a
result of the expansion. The considerations taken by Tilcon during quarry expansion will
continue to reduce noise levels to the adjacent neighborhoods in the future.

Should you have any questions, please do not hesitate to contact me at 413.875.1607 or
tkkucab@tighebond.com,

Very truly yours,
TIGHE & BOND, INC.

%ﬁwﬁiﬁw % ﬁ""’ﬁ/ T

Timothy K. Kucab, CHMM
Project Manager

Attachments

A - Figures
B - State and Municipal Moise Regulations



Attachment A
Figures

Alr Quality and Nolse Assessment
Tilcon Quarry
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Attachment B
State and Municipal Noise Regulations

Air Quality and Nolse Assessment
Tilcon Quarry
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Regulations of Conneclicut State Agencies
TITLE 22 Environmental Protection
Department of Envirommenial Protection E22a-6% 1,1

Control of Noise

Sec, 22a-69-1. Definitions

Sec. 22a-69-1.1. General

(a} adaptive reuse means remodeling and eonversion of an obsolete or unused building
or other structure for alternate uses. For example, older industrinl buildings, warehouses,
offices, hotels, garages, efe,, could be improved and convented for reuse in terms of industrial
processes, commercial activities, educational purposes, residential use as apariments, or
other purposes.

(b) aireraft means any engine-powered device that is used or intended 1o be used for
flight in the air and capable of carrying humans. Aircraft shall include civil, military, general
aviation and VTOL/STOL aircraft.

{1} aireraft, STOL means any aircraft designed for, and capable of, short takeoft and
landing operations.

(it} aireraft, VTOL means any aircrafl designed for, and capable of, venical take-off
and landing operations such as, but not limited to, helicopters.

{c}) alrport means an aren of land or water that is used, or intended 1o be used, for the
landing and takeoff of aircraft and is licensed by the State of Connecticut Bureau of
Acromautics for such use “Airport™ shall include all buildings and facilities if any. “Airpont™
shall include any facility used, or intended for use, as a landing and take-off area for
VTOL/STOL aireraft, including, but not limited to, heliports.

(d) ANSI means the American National Standards Institute or its successor body.

() best practical noise control measures means noise control devices, technology and
procedures which are determined by the Conumissioner 1o be the best practical, taking into
consideration the age of the equipment and facilities involved, the process employed, capital
expenditures, maintenance cost, technical feasibility, and the engincering aspects of the
applicable noise control techniques in relation to the control achieved and the non-noise
control envirommental impact.

(f) commissioner means the Commissioner of the Department of Environmental
Protection or his'her designated representative,

(g} construction means any, and all, physical activity at a site necessary or incidental to
the erection, placement, demolition, assembling, altering, blasting, cleaning, repairing,
installing, or equipping of buildings or other structures, public or private highwavs, roads,
premises, parks, utility lines, or other property, and shall include, but not be limited to, land
clearing, grading, excavating, filling and paving.

(h) daytime means 7:00 a.m. to 10:00 p.m. local time.

(i} director means the Director of the Office of Noise Control in the Diepariment of
Environmental Protection.

(j} emergency means any occurrence invelving actual or imminent danger 10 persons
or damage to property which demands immediate action.

(k) intrusion alarm means a device with an audible signal which, when activated,

= —_—
Revised: 21015-3-6 RC.S.A §6 22a-69-1—220-60.7 4
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TITLE ZZa, Environmental Profeciion
§22a-69-1.2 Department of Environmental Proteotion

indicates intrusion by an unauthorized person. Such alarm may be attached to, or within,
any building, structure, property or vehicle.

{7} 150 means the International Organization for Standardization, or its successor body.

{m) lawn care and maintenance equipment means all engine or motor-powered garden
or maintenance tools intended for repetitive use in residential areas, typically capable of
being used by a homeowner, and inchuding, but not limited to, lawn mowers, riding tractors,
snowblowers, and including equipment intended for infrequent service work in inhabited
areas, typically requiring skilled operators, including, but not limited to, chain saws, log
chippers or paving rollers.

{n) mighttime mcans 10:00 p.m. to 7:00 o.m. bocal time.

(o) noise zone means an individual unit of land or a group of contiguous parcels under
the same ownership as indicated by public land records and, as relates fo noise emitters,
micludes contiguous publicly dedicated street and highway rights-of-way, railroad rights-
of=way and witers of the State.

ip) office of noise control means the office within the Department of Environmenial
Protection designated by the Commissioner to develop, administer and enforce the
provisions of Chapter 442 of the Connecticut General Statutes.

{q) OSHA means the Occupational Safety and Health Act and any amendments thereto
or successor regulations administered by the UL.S. and Connecticut Departments of Labor
of successor bodies,

(r) person means any individual, firm, parnership, association, syndicate, company,
frust, corporation, municipality, agency, or political or administrative subdivision of the
Sitate or other legal enfity of any kind.

(s) public emergency sound signal means an audible electronic or mechanical siren or
signal device attached to an suthorized emergency vehicle or within or attached to a building
for the purpose of sounding an alarm relating to fire or civil preparedness. Such signal may
also be attached 1o a pole or mhber structure.

(1) SAE means the Society of Awtomotive Enginecrs, Inc., of its successor body.

(u) safety and protective devices means devices that are designed to be used, and are
actually used, for the prevention of the exposure of any person or property 1o imminent
danger, including, but not limited to, unregulated safety reliel valves, circuit breakers,
protective fuses, back-up alarms required by OSHA or other state or federal safety
regulations, homs, whistles or other waming devices associated with pressure buildup,

{v) site means the area bounded by the property line on or in which a source of noise
exists.

{ Effective lune 15, 1578)

Sec. 11a-69-1.2, Acousiic lerminology and definitions

(a) All acoustical terminology used in these Regulations shall be in conformance with
the American National Standards Institute {ANSI), “Acoustical Terminology,” contained in
publication $1.1 as now exists and as may be hereafter modified. The definitions below

b S B S £Vl
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shall apply if the particular term is not defined in the aforesaid ANSI publication.

(b} audible range of frequency means the frequency range 20 Hz to 20,000 Hz which
is generally considered to be the normal range of human hearing,

(c) background noise means noise which exists sl a point as a result of the combination
of many distant sources, individually indistinguishable, In statistical terms, it is the level
which is exceeded 90% of the time (L.,) in which the measurement is taken.

(d) continuous mnoise means ongoing noise, the intensity of which remains at a
measurable level (which may vary) without interruption over an indefinite period or a
specified period of time.

(e} decibel (dB) means a unit of measurement of the sound level,

(F) excessive moise means emitier Noise Zone levels from stationary noise sources
exceeding the Standards set forth in Section 3 of these Regulations beyond the houndary of
adjacent Moise Zones,

(g} existing noise source means any noise source(s) within a given Noise Zone, the
construction of which commenced prior to the effective date of these Regulations,

{h) Muctuating noise means a continuous noise whose level varies with time by more
than 5 dB.

(i} frequency means the number of vibrations or alierations of sound pressure per second
and is expressed in Herte

() hertz (Hz) means a unit of measurement of frequency formerly stated as, and
numerically equal to, eveles per second.

(k) impulse noise means noise of short duration {generally less than one second),
especially of high intensity, abrupt onset and rapid decay, and often rapidly changing speciral
COMposItion,

i/} infrasonic sound means sound pressure variations having frequencies below the
audible range for humans, generally below 20 Hz; subaudible.

(m} Ly, means the A-weighted sound level exceeded 102 of the time period during
which measurement was made.

(n} Ly, means the A-weighted sound level exceeded 50% of the time period during which
measurement was made,

(0} Ly means the A-weighted sound level exceeded W% of the time period during which
measurement was made,

(p) octave band sound pressure level means the sound pressure level for the sound
contained within the specified preferred octave band, stated in dB, as described in ANSI
51.6-1967: Preferred Frequencies and Band Numbers for Acoustical Measurements.

{q) peak sound pressure level means the absolute maximum value of the instantaneous
sound pressure level occurring in a specified period of time.

(r} prominent discrete tone means the presence of acoustic energy concentrated in a
narrow frequency range, including, but not limited to, an audible tone, which produces a
one-third octave sound pressure level greater than that of either adjacent one-third octave
and which exceeds the anthmetic average of the two adjacent one-third octave band levels

—_—— —_—
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by an amount greater than shown below opposite the center of frequency for the one-third
octave band containing the concentration of acoustical energy.

=
=

% Octave Band Center Frequency (1z)

100
125
11
200
250
35
400
500
630
L
10400
1250
1600
2000
2500
3150
4000
5000
6300
8000
1 O fi

(s} reference pressure is 0.00002 Newtons per square meter (N/M?), or 20 microPascals,
for the purposes of these Regulations,

{t) sound means a transmission of energy through solid, liquid, or gaseous media in the
form of vibrations which constitute alterations in pressure or position of the particles in the
medium and which, in air, evoke physiological sensations, including, but not limited to, an
auditory response when impinging on the car.

{u) sound analyzer means a device, generally used in conjunction with a sound level
meter, for measuring the sound pressure level of a noise as a function of frequency in octave
bands, one-third octave bands or other standand ranges. The sound analyzer shall conform

to Type E, Class 11, as specified in ANSI §1.11-1971 or latest revision.
i{v) sound level means a frequency weighted sound pressure level, obtained by the use

=t B B
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of metering characteristics and the weighting A, B, or C as specified in ANSI,
“Bpecifications for Sound Level Meters,” 51.4-1971 or latest revision. The unit of
measurement 18 the decibel. The weighting employed must always be staied as dBA, dBB,
or dBC.

{w] sound level meter means an instrument, including a microphone, an amplifier, an
output meter, and frequency weighting nerworks for the measurement of sound levels, The
sound level meter shall conform to ANSI Specifications for Sound Level Meters 51.4-1971.

(x) sound pressare level (SPL) means twenty times the logarithm to the base ten of the
ratio of the sound pressure in question to the standard reference pressure of 0.00002 N/M?
It is expressed in decible units.

(¥} ultrasonic sound means sound pressure variations having frequencies above the
audible sound spectrum for humans, generally higher than 20,000 Hz; super-audibie.

(z) vibration means an ascillatory motion of solid bodies of deterministic or random
nature described by displacement, velocity, or aceeleration with respect to a given reference
peoint.

(Effective June 15, 1978}

Sec. 22a-69-1.3. Coordination with ather laws

{2} Nothing in these Regulations shall authorize the construction or operation of a
stationary noise source in violation of the requirements of any other applicable State law or
regulation.

{b) Nothing in these Regulations shall authorize the sale, use or operation of a noise
source in violation of the laws and regulations of the Connecticut Department of Motor
Vehicles, the Federal Aviation Administration, the U.S. Environmental Protection Agency,
or any amendments thereto,

(Effective Jume 15, 197%)

Sec. 22a-69-1.4. Incorporation by reference

{a) The specifications, standards and codes of agencies of the U.S, Government and
organizations which are not agencies of the U.S. Government, to the exient that they are
legally incorporated by reference in these Regulations, have the same force and effect as
other standards in these Regulations.

(b} These specifications, standards and codes may be examined at the Office of Noise
Control, Department of Environmental Protection, State of Connecticut,

(e} Any changes in the specifications, standards and codes incorporated in these
Regulations are available a1 the Office listed in {b) above. All questions as fo the
applicability of such changes should also be referred to this Office,

{Effective June |5, 19TH)

Sec. 12a-69-1.5. Compliance with regulations no defense to nulsance elaim
Nothing in any portion of these Regulations shall in any manner be construed as

_—
Revised: 2015-3-6 R.CS.A. 5§ 22a-691—22a-69-7 4
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authorizing or legalizing the creation or maintenance of a nuisance, and compliance of a
source with these Regulations is not a bar 1o a claim of nuisance by any person, A violation
of any portion of these Regulations shall not be deemed to create a nuisance per se,

(Effective June 15, 1978)

Sec. 22a-69-1.6. Severability

If any provision of these Regulations or the application thereof 1o any person or
circumstances is held to be invalid, such invalidity shall not affect other provisions or
applications of any other part of these Regulations which can be given effect without the
invalid provisions or application; and to this end, the provisions of these Regulations and
the various applications thereof are declared 10 be severable,

(Effective June 15, 1978)

Sec, 11a-69-1.7. Exclusions

These Regulations shall not apply to:

{a) Sound generated by natural phenomena, including, but not limited 1o, wind, storms,
inscets, amphibious creatures, birds, and water lowing in its natural course,

(b} The unamplified sounding of the human voice.

(¢} The unamplified sound made by any wild or domestic animal.

(d} Sound created by bells, carillons, or chimes associated with specific religious
ehservances.

{¢) Sound created by a public emergency sound signal amached 1o an authorized
emergency vehicle in the immediate act of responding 10 an emergency, as authorized by
subsection (d) of Section 14.80 and Section 14-la of Chapter 246 of the General Statutes
and all amendments thereto, or located within or attached to a building, pole or other
structure for the purpose of sounding an alarm relating (o fire or civil preparedness,

(f) Sound created by safety and protective devices.

(g} Farming equipment or farming activily,

{h} Back-up alarms required by OSHA or other State or Federal safety regulations.

{1} Sound created by any mobile source of noise. Mobile sources of noise shall inclade,
bt are mot limited to, such sources as aircraft, automobiles, trucks, and boats, This exclusion
shall cease to apply when a mobile source of noise has maneuvered into position ai the
loading dock, or similar facility, has tumed off its engine and ancillary equipment, and has
begun the physical process of removing the contents of the vehicle.

(Effective June 15, 1978)

Sec, 22a-69-1.8. Exemptions

Exempted from these Regulations are;

{a)} Conditions caused by natural phenomena, strike, riot, catastrophe, or other condition
over which the apparent violator has no control.

{b) Meise generated by engine-powered or motor-driven lawn care or maintenance
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equipment shall be exempted between the hours of 7-00 a.m. and 9:00 p.m. provided that
noise discharged from exhausts is adequately muffled to prevent loud andlor explosive
noiscs therefrom.

(e} Moises created by snow removal equipment at any time shall be exempied provided
that such equipment shall be maintained in good repair 5o as to minimize noise, and noise
discharged from exhausts shall be adequately muffled to prevent loud and/or explosive
noises therefrom.

{d) Moise that originates at airports that is directly caused by aircraft flight operations
specifically preempted by the Federal Aviation Administration.

(e} Noise created by the use of property for purposes of conducting speed or endurance
events involving motor vehicles shall be exempied but such exemption is effective only
during the specific period{s) of time within which such use is authorized by the political
subdivision or governmental entity having lawiul jurisdiction to sanction such use,

{f) Moise created as a result of, or relating 1o, an emergency.

{g) Construction noise,

i{h) Moise created by blasting other than that conducted in connection with construction
activities shall be exempted provided that the blasting is conducted berween 8:00 a.m. and
2:00 p.m. local time a1 specified hours previously announced 1o the local public, or provided
that a permit for such blasting has been obtained from local authorities.

(i} Noise created by on-site recreational or sporting activity which is sanctioned by the
state or local government provided that noise discharged from exhausts is adequately
muffled to prevent loud and'or explosive noises therefrom.

(1) Patriotic or public celebrations not extending longer than one calendar day.

(k} Moise created by nircraft, or aircrafl propulsion components designed for or utilized
in the development of aircraft, under test conditions.

(f) Noise created by products undergoing test, where one of the primary purposes of the
test is evaluation of product noise charscteristics and where practical noise control measures
have been taken.

{m) Noise generated by transmission facilitics, distribution facilitics and substations of
public unilities providing electrical powers, telephone, cable relevision or other similar
services and located on property which is not owned by the public utility and which may or
miay not be withim utility casements,

(Effective June 15, 1978)

Sec. 21a-69-1.9. Burden of persuasion regarding exclusions and exemptions

In any proceeding pursuant to these Regulations, the burden of persuasion shall rest with
the party attempting to enforce the Regulations, Notwithstanding the foregoing, if an
exclusion or exemption stated in these Regulations would limit an obligation, limit a
liability, or eliminate either an obligation or a liability, the person who would benefit from
the application of the exclusion or exemption shall have the burden of persuasion that the
exclusion or exemplion applies and that the terms of the exclusion or exemption have been

S —_— —_—
Revised: 2015-3-56 R.C5.A §§ 220-6%-1—22a-69-7 4
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miet. The Department shall cooperate with and assist persons in determining the application
of the provisions of these Regulations.

(Effective June 15, 1978}
See. 12a-69-2. Classification of land according to use

Sec. 22a-6%-2.1. Basis

Noisy Zone classifications shall be based on the actual use of any parcel or tract under
single ownership as detailed by the Standard Land Use Classification Manual of Connecticut
(SLUCONN).

(Effective June 15, 1978)

Sec. 22a-69-2.2. Multiple uses

Where multiple uses exist within a given Noise Fone, the least restrictive land use
catcgory for the Emitter and Receptor shall apply regarding the noise standards specified
in Section 3 of these Regulations.

| Effective June 15, 1975)

Ree, Ma-00-23, Class A noise zone

Lands designated Class A shall generally be residential areas where human beings sleep
or arcas where serenity and tranguility are esseniial 1o the intended use of the land.

Class A Land Use Category, The land uses in this catcgory shall include, but not be
limited to, single and multiple family homes, hotels, prisons, hospitals, religious facilities,
cultural activities, forest preserves, and land intended for residential or special uses requiring
such protection.

The specific SLUCONN categories in Class A shall include:

1. Residendial

11 Houschold Units®

12 Group Quarters

13 Mobile Home Parks and Courts

19 Criher Besidential

5. Trade

583 Residential Hotels

584 Hotels, Tounst Couris and Motels

585 Transient Lodgings

6, Services

031 Medical and Other Health Services; l-f-usp'ttaiﬁ

674 Correctional Institations

691 Religious Activitics

7. Culwiral, Entertainment and Recreational

TI Cultuea] Activities

CSA, 8§ 220-69-1—220-69-1. Revised: 2015-3-6
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T12 Nature Exhibitions
713 Histone and Monument Sites
*hobile bomes are included if on foundations
9. Undeveloped, Unused and Reserved Lands and Waler Areas
492 Reservied Lands
Q41 Vacant Floor Arca—Residential

(Effective June 15, 197%)

Sec. 22a-69-2.4, Class B nolse zone

Lands designated Class B shall generally be commercial in nature, areas where human
beings converse and such conversation is essential to the intended use of the land,

Class B Land Use Category. The land uses in this category shall include, but not be
limited to, retail trade, personal, business and legal services, educational institutions,
government services, amusements, agricultural activities, and lands intended for such
commercial or instilutional uses,

The specific SLUCONN categories in Class B shall include:

4, Transportadion, Communication and Utilitics

46 Automobile Parking

47 Communication

5. Trade

51 Wholesale Trade

52 Retail Trade - Building Materials

53 Retal Trade - General Merchandise

%4 Retail Trade - Food

55 Retail Trade - Avtomotive Dealers and Gasoline Service Stations

56 Retail Trade - Apparel and Accessories

57 Retail Trude - Furniture, Home Furnishings and Equipment

58 Retail Trode - Eating. Drinking and Lodging - Except 383, 584, and 585

59 Retail Trade - NEC.*

. Services

61 Finance, Insurance and Real Estate Services

62 Personal Services

63 Business Services—Except 637

64 Repair Services

65 Professional Scrvices—Except 651

67 Government Services—Except 672, 674, and 675

68 Educational Services

69 Miscellaneous Services—Except 691

7. Cultural, Entertainment and Recreational

71 Cultural Activities and Nature Exhibitions—Except 711, T12, and 713

72 Public Assembly

= - ——————
Revised: 2015-3-6 R.CS.A. §§ 220-69-1—220-69-7.8
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T3 Amusements

74 Recreational Activilies

75 Resorts and Group Camps

Tt Parks

79 (rher, N.E.C.*

*MNot Elsewhere Classificd

B. Agriculre

K1 Agriculture

£2 Agricubtural Related Activities

9. Undeveloped, Unused, and Reserved Lands and Water Arca
91 Unideveloped and Unused Land Area

03 Whater Areas

%4 Vacant Floor Arca—Except 941

99 Mhher Undeveloped Land and Water Areas, N.E.C.*
*Mot Elsewhere Classified

{Effective June 15, 1978)

See, 12a-69-2.5. Class C nolse zone

Lands designated Class C shall generally be indusirial where protection against damage
i hearing is essential, and the necessity for conversation is limited.

Class C Land Use Category. The land uscs in this category shall include, bul not be
limited to, manufacturing activities, transportation facilities, warehousing, military bases,
mining, and other lands intended for such uses.

The specific SLUCONMN categories in Class C shall include:

2. Manuofacturing — Secondary Raw Materials

3. Manufoscturing — Primary Raw Materials

4. Transportation, Communications and Utilitics — Except 46 and 47

B, Services

637 Warchousing and Storage Services 66 Contract Construction Services

672 Protective Functions and Related Activities

675 Military Buses and Reservations

B. Agriculiure

&3 Forestry Activities and Related Services

&4 Commercial Fishing Activities and Related Services

85 Mining Activities and Related Services

B9 Orther Resource Production and Extraction, N.E.C.*

*Not Elsewhere Classified

i Eiffective June 15, 1 '-JTH.I
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Scc. 22a-69-3.  Allowable nobse levels

Sec. I2a-6%-3.1. General prohibition
No person shall cause or allow the emission of excessive noise beyond the boundaries of
his'her Noisc Zone so as to violate any provisions of these Regulations,

(EBffective June 15, 1975)

See, 12a-69-3.1. Impulse noise

{8} Mo person shall couse or allow the emission of impulse noise in excess of 80 dB peak
sound pressure level during the nighttime to any Class A Moise Zone.

(k) Mo person shall cause or allow the emission of impulse noise in excess of 100 dB
peak sound pressure at any time o any Noise Zone.

{Effective June 15, 1978)

See. 22a-69-3.3. Prominent discrete tones

Continuous noise measured beyond the boundary of the Noise Zone of the noise emitter
in any other Noise Zone which possesses one or more audible discrete tones shall be
considered excessive noise when a level of 5 dBA below the levels specified in Section 3
of these Regulations is excesded.

{Effective June 15, 1%¥T8)

Sec. 22a-69-3.4. Infrasonic and ultrasonic
Mo person shall emit beyond his/her property infrasonic or ultrasonic sound in excess of
10 B at any time.

{Effective June 15, 197%)
Sec, 22a-69-3.5, Noise rone standards

{a) No person ina Class C Neise Zone shall emit noise exceeding the levels stated herein
and applicable to adjacent Noize Foies:

Recepior
C i Ay ANight
Clazs © Emitier 70 dBA b dBA 6l dBA 51 dBA

fey

Levels emitted in excess of the values listed above shall be considered excessive noisc.

(b} Mo person in a Class B Moise Zone shall emit noise exceeding the levels stated herein
and applicable to adjacent Noise Zones:

Receptor

Revised: 2015-3-6 o RCSA 8520060 1—2000607 8
= 1l =



Regulations of Connecticut State Agencies
TITLE 22a. Environmental Protection

§22n-08-3.4 Department of Envirenarental Protection
Receplor
C & AfDay AfNight
Class B Emiiter 62 dBA 62 dBA 55 dBA 45 dBA
ra

Levels emitted in excess of the values listed above shall be considered excessive noise,
(€) No person in a Class A Noise Zone shall emit noise exceeding the levels stated herein
and applicable to adjacent Noise Zones:

Recepior
C B ADay ANighe
Class C Emitter 62 dBA 55 dBA 55 dBA 45 dBA

o

Levels emitted in excess of the values listed above shall be considered excessive noise.
(Effective June 15, 1978)

Sec. 12a-69-3.6. High background naoise areas

In those individual cases where the background noise levels caused by sources not subject
to these Regulations exceed the standards contained herein, & source shall be considered o
cause excessive noise if the noise emined by such source exceeds the background noise
level by 5 dBA, provided that no source subject to the provisions of Section 3 shall emil
noise in excess of B0 dBA at any time, and provided that this Section does not decrease the
permissible levels of the other Sections of this Regulation,

{Effective June 15, 1978}

See, 21a-69-3.7. Existing noise sources

Existing noise sources constructed between the effective date of these Regulations and
January 1, 1960 shall be provided a permanent five (5) dBA maximum noise level allowance
over levels otherwise herein required regurdless of subsequent changes in ownership or
facility utilization processes at the lecation of the existing noise source. Existing noise
sources constructed prior to 1960 shall be provided a permanent ten (10) dBA maximum
noise level allowance over levels otherwise herein required regardless of subsequent
changes in ownership or facility utilization processes at the location of the existing noise
source, Additionally, all existing noise sources shall be provided twenty-four {24) months
in order 1o achieve compliance with these Regulations if a notice of violation has been, or
may be, issued 1o the source. This time period begins with the effective date of these
Regulations, not with the date of the notice of violation.

{ Effective June 15, 1978)

-12-
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See. 12a-69-3.8. Adaptive rewse of cxisting buildings

Buildings and other structures that exist as of the effective date of these Regulations
which have been remodeled or converted for adaptive reuse or which may be remodelbed or
converied at a future date shall be provided a permanent five (5) dBA maximum noise level
allowance above the Eminter Class of the new use of the building over levels otherwise
berein required.
(Effective June 15, 1978)

Sec. 22a-69-4, Measurement procedures

Acoustic measurements 10 ascertain compliance with these Regulations shall be in
substantial conformity with standards and Recommended Practices established by
professional organizations such as ANSI and SAE.

(a} Personnel conducting sound measurements shall be trained and experienced in the
current techniques and principles of sound measuring equipment and instrumentation. The
Commissioner shall establish sufficiently detailed measurement procedure guidelines
specifying. but not necessarily being limited 1o, the following: The appropriate utilization
of fast or slow sound level meter dampening when making sound level measurements, the
rise time specified in microseconds for measuring impulse noise, the need for a whole circuit
in such measurements, and the proper weighting 1o be used in measuring impulse noise.

(b} Instruments shall conform to the following standards of their latest revisions:

(1} ANSI 51.4-1971, “Specifications for Sound Level Meters,” Type | or 2.

(1) ANSI 51.11-1966, “Specifications for Octave, One-Half Octave and One-Third
Oxctave Band Filter Sets,” Type E, Class 11,

{iii} If o magnetic tape recorder or a graphic level recorder or other indicating device is
used, the system shall meet the applicable requirements of SAE Recommended Practice
1184, *Qualifving a Sound Data Acquisition System.”

{¢) Instruments shall be set up 1o conform 1o ANSI S1.13-1971, “Methods for the
Measurement of Sound Pressure Levels.™”

{d) Instrument manufacturer s instructions for use of the instruments shall be followed,
including acoustical calibration of equipment used.

() The determination of L, to ascertain background levels requires a statistical analysis.
A graphic level recording and visual interpretation of the chan recording 1o determine the
levels is an acceptable method. Instruments designed to determine the cumulative
distribution of noise levels are also acceptable used either in the field or in the laboratory
to analyze a tape recording. Dynamic visual estimations from a sound level meter are not
un acceptable method for determining such levels, Sound level sampling techniques are
acceptable and will often be the most practical to employ. Such a technique using
Connecticut Noise Survey Data Form #101 with accompanying instructions is acceptable.

{f) In measuring compliance with Noise Zone Standards, the following short-term noise
kevel excursions over the noise level standards established by these Regulations shall be
allowed, and measurements within these ranges of established standards shall constitute

_—
Revised: 2015-3-6 R.CSA. 6§ 220-69-1— 2226074
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comphinmce therewith;

Allowable Levels above standards (dBA)  Time period of such levels (minuteshour)

3 15
[ m
K 5

(2) Measurements taken to determine complinnce with Section 3 shall be taken at about
one fool beyond the boundary of the Emitter Noise Zone within the receptors's Noise Zone,
The Emitter’s Moise Zone includes hisher individual unit of land or group of contiguous
parcels under the same ownership as indicated by public land records, The Emitter's Noise
Lome also includes contiguous publicly dedicated street and highway rights-of-way, railroads
rights=of=way and waters of the State,

(Effective June |5, 19T8)
Sec. 21a-69-5. Other provisions

Sec. 21a-69-51. [Intrusion alarms

No person shall cause, suffer, allow or permit the operation of any intrusion alarm which,
from time of activation of audible signal, emits noise for a period of time exceeding ten
minutes when attached to any vehicle or thirty minutes when attached to any building or
SLTUECINETE.

The repetition of activation of the audible signal of an intrusion alarm due w malfunction,
lack of proper maintenance, of lack of reasonable care shall be considered excessive noise.

{Effective June 15, 1978)
Sec, 11a-69-6. Airport facilities

Sec. 1la-60-6.1, Extent of regulation
Airport facilitics are subject to Section 3 to the extent not preempied by state or federal
faw or regulation,

{Effective June 15, 1973}

Sec. 22a-69-6.2. Reserved

{ This subsection is reserved for possible future regulations regarding the assessment of,
and long-range plans for, the reduction of airport facility noise impacts to the extent not
preempted by state or federal law or regulation. )

{Effective June 15, 1978)

RSN L3 22a-69-1—220-69-14 Revised: 2015-3-0
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Sec. 121a-69-7. Wariances and enforcement procedures

Sec. 12a-69-7.1. Variances

(a) Any person who owns or operates any stationiary noise source may apply to the
Commissioner for a variance or a partial variance from one or more of the provisions of
these Regulations. Applications for 4 variance shall be submitted on forms furnished by the
Commissioner and shall supply such information as he/she requires, including, but not
limated to:

(i} Information on the nature and location of the facility or process for which such
application is made.

{ii) The reason for which the variance is required, including the economic and technical
Justifications,

(t1i) The nature and intensity of noise that will occur during the period of the variance.

{iv) A description of interim noise control measures 1o be taken by the applicant to
minimize noise and the impacts occurring therefrom.

{v) A specific schedule of the best practical noise control measures, il any, which might
be taken o bring the source into compliance with those Regulations from which a variance
is sought, or a statement of the length of time during which it is estimated that it will be
necessary for the vanance to continue,

{vi) Any other relevant information the Commissioner may require in order o make a
determination regarding the application.

(b} Failure to supply the information required by the form furnished by the
Commissioner shall be couse for rejection of the application unless the applicant supplics
the needed information within thirty (30) days of the written request by the Commissioner
for such information.

i¢) No vanance shall be approved unless the applicant presents adequate proof to the
Commissioner’s satisfoction tha:

(i} Noise levels occurring during the period of the variance will not constitute a danger
to the public health; and

(i) Comphance with the Regulations would impose an arbitrary or unreasonable hardship
upon the applicant without equal or greater benefits to the public.

(d} In making a determination on granting a vanance, the Commissioner shall consider:

(i) The character and degree of injury o, or interference with, the health and welfare or
the reasonable use of property which is caused or threatened to be caused.

{ii) The social and economic value of the activity for which the variance is sought.

(iti) The ability of the applicant to apply best practical noise control measures, o5 defined
mn these Regulations.

fe) Following receipt and review of an application for a variance, the Commissioner
ghall fix a date, time and lacation for a hearing on such application,

(f) The Commissioner shall cause the applicant to publish at his'her own expense all
notices of hearings and other notices required by law, including, but not limited to,
notification of all abutters of record.

_— e ——
Revised; 2015-3-6 R.C.S.A. 6§ 220-69-1—22a-69-7 4
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() Within sixty (60} days of the receipt of the record of the hearings on a variance
application, the Commissioner shall issue hisher determination regarding such application.
All such decizions shall briefly set forth the reasons for the decision.

(h} The Commissioner may, at his'her discretion, limit the duration of any variance
granted under these Regulations. Any person holding a variance and needing an extension
of time may apply for a new variance under the provisions of these Regulations. Any such
application shall include a cenification of compliance with any condition imposed under
the previous varance.

(i) The Commissioner may attach to any variance any reasonable conditions he/she
deems necessary and desirable, including, but not limited to:

(1) Requirements for the best practical noise control measures to be taken by the owner
of eperator of the source to minimize noise during the period of the variance.

(i1} Requirements for periodic reports submitied by the applicant relating 1o noise, to
compliance with any other conditions under which the variance was granted or to any other
information the Commissioner deems necessary.

(j) The filing of an application for a variance shall operate as a stay of prosecution, except
that such stay may be terminated by the Commissioner upon application of any party if the
Commissioner finds that protection of the public health so requires.

(k) In any case where a person seeking a variance contends that compliance with any
provision of these Regulations is not practical or possible because of the cost involved either
in installing noise control equipment or changing or cuntailing the operation in any manner,
hefshe shall make available to the Commussioner such financial reconds as the Commissioner
Iy reguire,

{(f1 A variance may include a compliance schedule and requirements for periodic
reporting of increments of achievement of compliance.

(Effective June 15, 1978)

Sec. 22a-69-7.2, Transference

No person who owns, operates or maintains & stationary noise source shall transfer a
"|".|1I1JJ.TIF¢: f]‘l:l'l'l One ﬂlﬂ [+] Il'lﬂﬂl-l::l' Hll;l:

{Effective Jume 15, 1978}

Sec. 11a-69-7.3. Responsibility to comply with applicable regulations

Approval of a varance shall not relieve any person of the responsibility to comply with
any other applicable Regulations or other provisions of federal, state or local laws,
ordinances or regulations,

(Effective Jume 15, 1978)

Sec. 22a-60-7.4. Violations and enforcement
(a} No person shall violate or cause the violation of any of these Regulations,
(B) Ench day on which a violation oceurs or continues afier the time for correction of

RCSA 55 b0 1—2at0rd
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the violation given in the order has elapsed or after thiny (30) days from the date of service
of the order, whichever is later, shall be considered a separate violation of these Regulations.

(e} Cualificd personnel of the Office of Noise Control shall, with or without complaints,
conduct investigations and ascertain whether these Regulations have been complied with,
Whenever such personnel determines that any of these Regulations have been violated or
there has been a failure to comply therewith, they shall make and serve upon the personis)
responsible for the violation a written order specifying the nature of the violation or failure
and affording a reasonable time for its correction or remedy. Prior 10 the issuance of such
order, such personnel shall make a reasonable cffort in light of the circumstances o correct
a violation or achieve compliance by means of conference, conciliation and persuasion as
required by statute. Unless the person{s) against whom an order has been served files a
written answer thereto with the Commissioner within thirty (30) days after the date of
service of the order and requests a heaning thercon, such order shall become final and
effective in accordance with the Connecticut Administrative Procedures Act and the rulbes,
practices, and procedures of the Department of Environmental Protection.

(Effective June 15, 1978)

L — e e ——————
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RESOLUTION

Item # RE:

To the Honorable Mayor, and the Common Council of the
City of New Britain:
the undemsigned beg leave to recommend the adoption of the following
(Page 1 of 9)

AN ORDINANCE OF THE CITY OF NEW ERITAIN PROVIDING THAT THE CODE

OF ORDIMANCES, CITY OF NEW ERITAIN, BE AMENDED BY REPEALTNG ARTTCLE
¥ OF CHAPTER 16 IN ITS ENTIRETY AND SUBSTITUTING THIS ARTICLE V OF
CHAPTER 16, CONCERNING THE EMISSION OF NOISE IN LIEU THEREQF.

BE IT ORDAINED BY THE COMMON COONCIL OF THE CITY OF NEW BRITATN THAT
THE CODE OF ORDINANCES, CITY OF NEW BRITAIN, BE AMENDED BY REPEALING
ARTICLE V OF CHAPTER 16 CONCERNING THE EMISSTON OF NOISE AND
SUBSTITUTING THIS ARTICLE V OF CHAPTER 16 IN LIEU THEREOF:

ARTICLE V.

Bac. 16-101. Furpose.
It is recognized that pecple have a right to and
should be ensurad an environment free from excessive sound
and vihration that may jecpardize their health, safety or

walfare or degrade the gquality of their lives. This
crdinance is enacted to protect, preserve and promote the
health, safety, welfare and quality of life for the
citizens of the city of New Britain through the reduction,
contrel and prevention of noise.

when used in this erdinance, the terms below shall
have the following meaning:

Background Noise - Hoise of a measurable intensity
which exists at a point as a result of a combination of
many distant sources individually indistinguishable.

Businers Zone - Those areas S0 designated under
business zone of the zoning erdinances of the city of New
Britain.

chiaf of Police - The chief of police of the city of
Hew Britain or a duly authorized officer subject to
his/her ocrder.

Form TC-002
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RESOLUTION

Item # RE:

To the ﬁnnm-ahle Mayor, and the Common Council of the -
City of New Britain:
the undersigned beg leave to recommend the adoption of the following
(Fage 2 of 9)

Construction - The assembly, ersction, substantial
repalr, alteration, demolition or site preparation for or
of public or private rights-of-way, buildings or other
structurea, utilities or proparty. )

Construction Equipment - Any equipment or device
operated by fuel or electric power used in construction or
demolition.

Daytise Hours - The hours between 7:00 a.m. and 9:00
p.m. Honday through Saturday and the hours betwean 5:00
a.m. and 5:00 p.m. oo Sunday.

Decibal = A unit of measurement of the sound level,
the symbol for which is "db".

Demoliticn = Any dismantling, intentional destruction
or removal of structures, utilities, public or private
right-of-way surfaces or similar property. 5

Emargency Vebicle - Any motor vehicle authorized by
any local authority to have sound warning devices, such as
sirens and bells, which can lawfully be used when
rasponding to an emergency.

Emargency Work = Work made necessary to restore
property to a safe condition following an emergency oxr
work reguired to protect persons or property from exposure
to imminent changes.

Excessive Noise - Any sound, the intensity of which
excecds the standard set forth in section 16-105. ,

Impulse Noise - Sound of short duration, usually less
than one (1) second, with an abrupt onset and rapid delay.

Industrial Zone - Those areas so designated under the
industrial zone of the zoning ordinances of the city of
New Britain.

Intrusicon Alara - A device with an audible signal and
which, when activated, indicates an intrusion by an
unauthorized person.

Motor Vehicle = A vehicle as defined in subdivisione
(30) and (31) of section 14-1 of the Connecticut General
Statutes, revision of 1958, as amended.

Ferm TC-00E
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RESOLUTION

Item # RE:

To the Honorable Mavor, and the Common Council of the
City of New Britain:
the undersigned beg leave to recommend the adoption of the following
(Page 3 of 9)

Fighttime Hours - The hours between 5:00 p.m. and
7:00 a.=m. Sunday evening through Saturday mormning and
between 9:00 p.m. and 9:00 a.m. Saturday evening through
Sunday mEorning.

Noise Level = The sound-pressure level as measurad
with a sound-level meter using the A-weighting network.
The sound level is designated "db(A)" or "db(a)™.

Person - Any individual, firm, partnership,
association, syndicate, company, t:r:ust, corporation,
municipality, agency or political or administration
subdivision of the state or other legal entity of any
kind.

Premisas - Any building, structure, land or portion

~ thereof, including all appurtenances, owedn or controlled
by a person. A noise emitter's premisas includes
contiguous publicly dedicated street and highway
right-of-ways, all road rights-of-way and waters of thea
gtate.

Proparty Line - That real or imaginary line along the
ground surface and: its vertical extension which separates
real property owned or controlled by any person from
contiguous real property owned and controlled by another
person and which separates real property from the public
right-of-way.

- Publiec Right-of-Way - Any street, avenue, boulewvard,
highway, sidewalk, alley, park, waterway, railrcad, or
gimilar place which is owned or controlled by a government
antity.

Residential Zone - Those areas so designated under
residential zone of the zoning ordinances of the city of
Wew Britain.

Sound - A transmissien of energy through Eolid,
liguid or gaseocus media in the form of vibrations which
constitute alteration in pressure or position of particle
in the pedium and which, in air, evoke physiclogical
sensations, including but not limited to an auditory
response when impinging on the sar.
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RESOLUTION

Item # RE:

To the Honorable Mayor, and the Common Council of the
City of New Britain:
the undersigned beg leave to recommend the adoption of the following

(Fage 4 of 9)

Spund-Lavel Metaer - An instrument used to measure
sound levels. A "sound-level meter® shall conform, at a
minimm, to the American National Standards Inetitute
cperation specifications for sound level meters 51.4-1571
(Type S2A).

Sound=-Prassure Laval - The A-weighted sound-pressure
level, expressed in decibels (dBA), measured on a
sound=level meter.

Bac. 16-103. Nolse measuresent procedures.

For the purpose of determining noise levels as set
forth in this ordinance, the follewing guidelines shall be
applicable: :

{a) A person conducting scund measurements shall
have beern trained in the technigueas and principles of
sound measur ipment and instrumentation.

(B} Inizgﬁ:igt: used to determine sound-level -
measuresent shall be sound-level meters as defined by this
ordinanca.

(e} The fellowing steps should be taken when
preparing to take sound-level measurements:

{I) The instrument manufacturer's specific
instructions for the preparation and use of the instrument
shall ke followed.

{2) Measurements to determine compliance with
section 16-105 shall be taken at a point that is located
more or less one (1) foot bayond the property line of the
noise emitter's premises and within the nolse receptor's

premisea.

Bec. 16=104. Classificaticn of noise zones.

Noise zones within the city of Wew Britain shall be
classified &3 to zoning applicable for the parcel or tract
of land and the surrounding parcels or tracte. MNoise
zonege gpecified herein shall correspend to the following
goning descriptions in the zoning erdinances and zoning
map of tha city of New Britain.
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RESOLUTION

Item # RE:

To the Honorable Mayor, and the Common Council of the

City of New Britain:
the undersigned beg leave to recommend the adoption of the fellowing

(Page 5 of 9)

Actual or
Zone Intended Use Current Zoningw=

A mithiﬂ &=1; 5'3; 5-1; T' H-‘l, h-zf L":,’ RO
B commercial oP, B-1, B-2, B-3, B-4, TP
¢  Ipdustrial I-1, I-2, I-3

*#4fote: Based on the zening ordinances and zoning map
of the city of New Britain.

Bec. 16=105. Noise zcne standards.

It shall be unlawful for any person to emit or cause
to be emitted any noise beyend the preperty lines of
his/her premises in excess of the following noise levels:

Exitter Receptor Holise Zona Clase

Noise Zone c B A-Day A-Night
Clasa € 70 dBa &6 dBA 61 4BA E1 dBAa
Class B 62 dBa 62 dBA 55 dBA 45 dBA
class A 62 dBA 55 dBA 55 J4BA 45 dBA

Bac. 16=106. Dalivery trucks.

In addition to the noise prohibitions in section
16-105, no person shall unload or cause to be unloaded
delivery trucks within 200 feet of a residential district

between ope (1) hour after sundown and 7:00 a.m.

Bec. 16=107. Exceptlons.
(a) This ordinance shall not apply to noise emitted

by or related to:

(1) Hatural "

(2) Any bell or chime from any building cleock,
school, or church.

(3) Any giren, whistle or ball lawfully used by
emergency vehicles or any other alar=s system in an
emergency situation.
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RESOLUTION

Item # RE:

To the Honorable Mavor, and the Common Council of the
City of New Britain:
the undersigned beg leave to recommend the adoption of the following

(Page & of 9)

(4) A public emergency sound system.

{5) Warning devices required by the
Occupational Safety and Health Administration or other
state or federal safety regulations.

{6} Farming equipment or farming activity.

{7} An emergency. )

(8) Snow removal eguipment.

(b) The following shall be exempt from this
erdinance, subject to special conditions as specified:

{1} MNeise generated by any construction
equipment which is operated during daytime hours, provided
that the cperation of construction eguipment during
nighttime hours shall not exceed the maximum noise levels
as specified in section 16-105 of this ordinance.

(2) HNolse from domestic power eguipment during
daytime houre.

{3) HNoise from demolition work conducted during
daytime hours, provided that when censidered emergancy
work, demolition shall be exempted at all times from tha
noise levels set in this ordinance.

{(4) Noise created by any aircraft flight

ations which are specifically preempted by the Federal
Aviation Administration.

(5) Noise created by any recreational
activities which are permitted by law and for which a
license or permit has been granted by the city, inecluding
but not limited to parades, sporting events, concerts and
fireworks displays.

(6) MNeise created by blasting other than that

in connection with constructicn activities shall
be axempted provided that the blasting is conducted
between 8:00 a.m. and 5:00 p.m. local time, at specified
hours previously anncunced to the local public and
provided that a permit for such blasting has been obtained
from local authorities.
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RESOLUTION

Item # RE:

To the Honorable Mayor, and the Common Council of the
City of New Britain:
the undersigned beg leave to recommend the adoption of the following

(Page 7 of 9)

{(7) HNoise created by leaf, refusa and solid
waste collection, provided that the activity is conducted
during daytime hours.

(8) Noise created by fire or intrusion alarm
shall, from time of activation of the audible signal, e=mit
noise for a period of time not exceeding ten (10) minutes
when such alarm is attached to a wvehicle or thirty (30)
minotes when attached to any bullding or structure.

(9) MHoise generated by engine-powered or
motor-driven lawn care or maintenance eguipment on Clags A
proparty batwean the hours of 8:00 a.m. and 9:00 p.m.,
provided that noise discharged from exhausts is adeguately
muffled to prevent loud noises thearefrom. )

{10) Public-address systems used in election
campaign activities during daytime hours only.

Bec. 16=108. Vahicle noiss restrictions.

The following activities are prohibited:

(a) Motor vehicle noisa. All motor wehicles

ted within the limits of the city of New Britain
shall be subject toc the noise standards and decibel levels
get forth in the regulations authorized in section 14-80a
of tha Connecticut Genaral Statutes.

(b) Motor vehicle sound-amplifying devices. Mo
gound-amplifying devices on or within motor wvehicles shall
emit noise in excese of the noise levels as specified in
section 16-105.

(c¢) Unregistered recreational vehicle poise. No
person shall create or cause to be created any
unreasconably loud or disturbing noise due to the coperation
of an unregistered recreational vehicle. A noise shall be
decmed to be unreascnhably loud and a wiclation of this
ordinance when the noise g0 generated exceeds the noise
level standards set forth in section 16-105.
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RESOLUTION

Item # - RE:

To the ﬁunﬂrahle Mavor, and the Common Council of the
City of New Britain:
the undersigned beg leave to recommmend the adoption of the following

(Page & of 9)

Bec. 16-109. Panalties for offenzes.

person in viclation of any of the sections of
this inance shall be fined in an amount not to excesd
£ifty dollars (550.00). Each day that such violation
continues after the time for correction of the vioclation
given in an order shall constitute a centinuing violation,
and the amount of the fine for each day after the first
shall be ninety-nine dollars (599.00).

Bac,. 16-110. Variancos.
(a) Any person living or doing business in the city
of New Eritain may apply to the chief of police for a
variance of one (1) or more of the provisions of this
ordinance which are more stringent that the Connecticut
t of Environmental Protection regulations for the
control of noise, provided that the applicant supplies all
of the following information to the chief of police at
least twanty (20) days prior to the start of the activity
for which the variance is sought:
(1) The location and nature of the activity;
(2) The time pericd and hours of operation of
sald activity; and
(3) The nature and intensity of the noisa that
will ba generated.
(b} HNe variance from this ordinance shall be granted
unless it has bean demonstrated that:
(1) The proposed activity will not vioclate any
provisions of the Connecticut Department of Environmental
Protection regulaticns;

{2) The noise levels genarated by frm
activity will not constitute a danger to the public
health; and

(3) Compliance with this ordinance constitutes
an unreasonable hardship on the applicant.
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RESOLUTION

Item # RE:

To the Honorahble Mayor, and the Common Council of the
City of New Britain:
= the undersigned beg leave to recommend the adoption of the following

(Page 9 of 9)

{c) Tha lpplinatidi for a variance shall be reviewed
and approved or rejectad at least five (5) days prior to
the start of the proposed activity. Approval or rejection
shall be made in writing and shall state the conditien(s)
of approval, if any, or the reason(s) for rejection.

(d) PFailure to rule on an application within the
designated time shall constituts approval of the variance.

Bec. 16=111. More stringent provisioms to apply.

All provisions of the zoning ordinances of the city
of New Britain which are more stringent than those set
forth herein shall remain in force. If, for any reason,
any word, clause, paragraph or section of this ardinance
ghall be hald to make the same unconstitutional or be
superseded by any state law or regulation, this ordinance
shall not thereby be invalidated, and the remainder of
this ordinance shall continue in effect.

T
!

Alderwvoman Barbara L. Yezierski
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Chapter 10 - Additional Tasks Required by the Council On
Environmental Quality

Part of Lenard Engineering, Inc."s (LEI) approved Scope of Services was to address comments
from the Connecticut Council on Environmental Quality (CEQ). The CEQ reviewed LEI's
Proposed Scope of Services, and requested additions to the Scope during their meetings. A copy
of these meeting minutes is attached in Appendix 10-1. Please refer to Appendix 1-B for LEI's
modified Scope of Services dated 2-7-2017, which includes the CEQ requests.

Each of the wpics requested by the CEQ are discussed below.,

With regard o the cultural analysis, the study will meet the archeological requirements of the
State’s stormwater geneval permit, and will do more extensive field analysis subsequently only
if the prefiminary analysis indicates a need 1o do s0.

Response: On September 9, 2016, LEI submitted our project description, current and historic
maps for the proposed project area, etc. to the State Historical Preservation Office (SHPO) for
their review and comment.

The SHPO office responded on Jamuary 20, 2017, indicating that “Based on their review of the
information provided to the State Historic Preservation Office, it is our opinion that the project
will cause no adverse affects 1o the following historic properties (none identified). No further
review 1s requested.”

Copies of our September Y, 2016 submittal and the SHPO's January 20, 2017 reply letter are
provided in Appendix 10-2.

With regard to water quantity, LE! and our hydrogeologic specialist Leggette, Brashears and
Crraham (LBG) will provide an analysis of surface and groundwaier at the site now, during
construction and wpon conclusion of the praject (50 years out) and will include neighboring
properties in all three stages.

Response: Please refer to Chapter 6 for details. As stated in LBG's repont, “there should be no
potential impacts o the nearby residential water wells. The proposed quarry (expansion)
should not result in any consumptive loss to the bedrock aquifers utilized by the nearby wells.”

With respect to surface waters, the local drainage basins and intermittent streams within the
footprint of the proposed quarry expansion and future Storage Reservoir creation will be lost.
Their present discharge to the West Canal, which flows into Shuttle Meadow Reservoir, will
also be lost, However, periodic pumping from the proposed Storage Reservoir intake pumping
station into the West Canal will more than replace this loss of flow.

10-1
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€1 LED will define how much of New Britain’s current water produced is consumed, used for

purposes other than consumption and how much is lost. We will compare this value to industry
standards,

Response: Please refer to Chapter 5- Water Demand Projections for New Britain and
Surrounding Communities. As shown in Table 5-2, historic total unaccounted-for, non-
revenue water over the past five vears of record averaged 19.5%, which is slightly above the
typical industry standard of 15 %. Given the age of New Britain’s water distribution system
which exceeds 100 vears old in some locations, this value of non-revenue water is considered
reasonable. New Britain will continue to pursue both supply and demand conservation
measures outlined in their Water Conservation Plan, with a long-term goal to reduce this un-
accounted for, non-revenue water to 15 % or less,

D) During the water quality and treatment analvsis, LEF and our water treatment specialist Tighe
& Bond will analyze the impacts of chemicals typically found in mining operations,

Response: Please refer to Chapter 8- Water Quality and Treatment. In summary, Tighe &
Bond identified typical compounds found in mining operations, including perchlorate, sulfur,
boron, nitroaromatics and nitroamines, and others. Two rounds of water quality samples were
reviewed, and these and other parameters analyzed were found to be at or below detection
levels.

In summary, Tighe & Bond indicated “the water quality reviewed in this evaluation did not
identify any significamt differences between existing reservoirs and samples assumed to be
representative of the proposed reservoir.  Modifications to the Shuttle Meadow Water
Treatment Plant facilities or operations are therefore not anticipated to be needed to treat water
from the proposed reservoir,”

k) Applicable data used in genervating conclusions to the study will be included in the study.

Response: Applicable data used in generating conclusions to the study are attached in
Appendices o each particular chapter.

¥ Impacts on the water table due to the project, including consideration of possible effects of
climate change will be analyzed,

Response: With respect to changes to the water table, Leggette, Brashears and Graham (LBG)
determined in Chapter 6 “there should be no potential impacts to the nearby residential water
wells. The proposed quarry (expansion) should not result in any consumptive loss to the
bedrock aquifers wtilized by the nearby wells”™.

10-2
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With respect to the possible effects of climate change on both the water table and other aspects
of the project, LEI reviewed the final version of the Connecticut State Water Plan, dated
January 2018 which was prepared CDM Smith and Milone and MacBroom.

section 3 of this report is entitled “Preparing for Change: Future Conditions and
Opportunities™.  Section 3.1.4 discusses the Potential Impacts of Climate Change, and a copy
of this section is attached in Appendix 10-3.

As stated in this report, “the objective of this task was to synthesize and summarize the suite of
climate change projections for the State of Comnecticut inte a practical, wseful, and
comprehensive data sef for use in subsegquent water resources analvses.” Below, in italics, are
excerpts from this section, which are relevant to the creation of a potential New Britain
Storage Reservoir project, and the Flood Skimming utilizing the existing White Bridge Surface
Water pumping station on Coppermine Brook as the primary source of supply to refill this new
Storage Reservoir.

® Resulis in this section correspond 1o yvear 2080, a horizon of approximately 60 years,
in erder to show significant possible trends.

®  The period between [950 and 1999 was selected as the historical climaie baseline for
the study.

* As evidenced by the annual anemaly presented above (Figure 3-10 from their report),
there is general consensus in the climate models for a hotter and wetter future. Mean
annual temperature changes for the 2080 planning horizon, compared o historical
baseline, range from + 0.5 to + 6.5 degrees C. Mean annual precipitation changes
range from approximately -5 % to + 30 %, with the vast majority of the projections
predicting an increase in mean annual precipitation.

s Al Global Climate Models (GCM) project an increase in temperaiure for all calendar
months. Profected temperature changes appear relatively consistent across calendar
months and percentile levels... In other words, both summer and winter temperatures
are profected fo increase by similar amounts.

s Precipitation projections are more variable, although consistently projeciing a
generally wetter future for all four scenarios (Hot - Dry ensemble, Warm ~ Dry
Ensemble. Hot — Wet Ensemble, and Warm — Wet Ensemble). The largest precipitation
increases are profected for the wetter months, including extreme wet months. [t
Sfollows, then, that the seasonality plots show that winter and spring precipitation
changes are projected to be larger than summer and awiumn changes. Drier months
are generally profected to remain about the same in terms of both frequency and
rainfall level. Small decreases in extreme dry month precipitation for the hovidry
SoeRdario.
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e Climate changes can be translated inte projecred changes in water availability...
Implied by the resuits presented here is the potential for decreased water availability
due to significantly higher temperatures and evapo-transpiration losses. However,
clearly this dynamic would be offset to a certain extent by increased rainfall.

&  Typical climaie forecasts tend fo suggest that increased temperatures coupled with
increased annual precipitation generally corvespond to higher intensity stormsigreater
Hfood risk) and longer dry periods in the summer months (more frequent andior intense
droughis). Because Connecticws has so many small reserveir systems, these systems
could be very sensitive to such changes,

o Demands could similarly be impacted, with increasing demands due to higher
temperatures, but with changes tempered by increased rainfall. The timing of water
availability and stream flows will also undoubtedly be impacted, with less snow pack
and an earlier melt. The combination of potential rapid snowmelt and higher extreme
precipitation events could translate to an increased flooding risk.

o The results presenied above generally agree with other studies that have been
done...The 2000 Climate Change Connecticwt report had the following summary
conclusions:

a) Connecticut could see a temperature increase of 4 - 7.5 degrees F by the
end of the 21" century,

by Precipitation.. could increase by 5 — 10 % , and redistribute itself so that
maore of this increase occurs during winter months,

¢l Sea-level rise may increase 12-23 inches, and
d) Drought frequency may increase as well as duration and intensity.

As stated above, the impacts on climate change to existing water utilities that rely primarily on
surface water will be significant; redistribution of rainfall, more extreme floods especially in
the winter and spring months, followed by periods of more frequent, longer and more intense
droughts.

The impact of increased precipitation in winter and spring will not greatly benefit surface
water system such as Mew Britain, which presently does not have the capability to store large
excesses in water during these seasons; these routinely flow over reservoir spillways once the
reservoirs are full. The hikelihood of frequent, longer and more severe droughts, especially
during the summer and autumn seasons, will likely exceed the current 1: 100 year retumn
frequency drought, which is used to calculate safe vields. Thus, overall system safe yields will
likely decrease.

With the proposed 2.31 billion gallon Storage Reservoir in place, New Britain will have a
location where these anticipated seasonal increases in rainfall and streamflows can be stored,

m Lenard Engineering, Inc.
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in anticipation of the next drought event.

Also, flood skimming on Coppermine Brook, utilizing the existing White Bridge Surface
Water pumping station, will beneficially capture these increased streamflow events, reducing
downstream impacts to Bristol properties already experiencing flooding issues.

In summary, the addition of a significant water storage reservoir in New Britain’s system will
help counteract the potential impacts of climate change by providing additional storage for the
anticipated increased winter and spring streamflows, and utilizing this water during drought
periods,

The possible impacts of blasting on the rock siructure's ability to hold water and on Wassel
Reservoir will be conducted by LEI and our geologic consultant LBG.

Response: Please refer to Chapter 6 — Hydrogeologic Impact Assessment. As noted in Section
6.3 of their report, “the storage capacity of the proposed reservoir may be affected, 1o a small
degree, by leakage into the underlying faults/fractures in the basalt bedrock, lithologic contacts,
and more permeable strata within the Shuttle Meadow Formation. Leakage rates should decrease
over time as features associated with the primary and secondary porosity of the bedrock become
saturated; then continued at a significantly reduced rate controlled by the resulting hydraulic
gradient and transmissivity.”

Wassel Reservoir is located approximately 2 miles south of the proposed Storage Reservoir. As
the watershed area for Wassel Reservoir is not located in the same drainage basin as the West
Canal, the proposed Storage Reservoir should have no hydrologic impacts. In addition, since the
proposed Storage Reservoir will be created in the Holvoke Basalt bedrock formation, it should
have no impact on the geologic setting for Wassel Reservoir, which is shown in the Shuttle
Meadow formation.

The projects impact en drinking water in New Britain s West Canal and other reservoirs will be
examined,

Response: As noted throughout the report, the proposed Quarry Expansion and future Storage
Reservoir creation will have only minor short term impacts, and no negative long term impacts
on any of New Britain’s current drinking water reservoirs,

As noted in Chapter 4 — Updated Surface Water Safe Yield Study, during the anticipated 35 - 40
years of quarrying activities, assuming none of the water captured in the quarry bottom is re-
pumped for consumptive use, the overall system safe vield will drop by 0.07 MGD (70,000
gpd), from 13.23 MGD presently to 18.16 MGD during this condition. Once the new Storage
Reservoir is created and on-line, system safe vield is estimated to increase to 20.20 MGD, an
increase of approximately 2 MGD for the future.

As noted in Chapter 6, the temporary loss of water to the West Canal from intermittent
watercourses within the footprint of the quarry expansion / Storage Reservoir can be easily offset
by routine pumping from the Storage Reservoir Intake Pump Station to the West Canal.
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APPENDIX 10-1
STATE OF CONNECTICUT
COUNCIL ON ENVIRONMENTAL QUALITY (CEQ)
MEETING MINUTES OF OCTOBER 19, 2016
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CEQ: October 19, 2016 Minutes Page | ol

Y Govermor Darnel 1. Hafl ey |.| & | Saaich

Home Aliaul Uy Programs and Senvices Fubicabons Contact Us

Minutes

Minutes of the Ociober 19, 2016 mesting of the Councl on Brmvirenmendal Quality, Feid in the Holeamses
Conference Room on the fifth fNioor of 78 Eim Street in Mirkford,

PRESENT: Susan Merrom {Chaw), Janet Brooks, Alea Charamut, Lew Dunbar, Kand Lis Hall (ky

& Byl Lesephone ], Algon Hilding, Kip Kolesinskas, Matt Reiser, Kar Wagener (Executive Direclir), Peter Hearn

* Agands (Erreirommental Analyst), Cassandra Cronin {Isnmers).

= Ml Ay 3233 AM, Chair Merrow convened the meeting, nating & guonsm,

Particigatizn

:.. ships mmmﬂhmlﬂm“.m:m-mmmmzmﬂumm

Dunbar and spproved unanimously. Bresks snd Miding had not yet arfked and did not vobe.
CTibir Merrow ashed if there were any revigions Lo the minutes of September 21, 2016, Beiser said s had

R ki ﬁhlilwwmmm-mmam&m“mmrmmm-mum
e the minutes with that G, DUnBdsr Made & mMotion to approve the minubes with the changs, It was
Sigpn lip iz F-abeery satonded by Charamat and approved By il present. Brooks was Just Arring and id nol vobe, Hilding had

MR s, But sulrequently ksked 1Rt the minules refleot that she Tisd resd the: Sepbemiber mirutes and
apprineisd of them, with TR Corfection,

im““T: Chair's Rapart

o o TR

= VOTE Lhair Mermoe Said it ssddered her 1 hive bo réport for the second Bime this year on the loss of & giant
- lmMﬂlmmﬂmnMMnm-mmmmmhmm
Beguintions ol CT R M MENg who brought civility, kindness and gentieness to the work, She siid she was proud to Rive

_ﬂllm = walloed (h earth ot the same tima B did.

Cltizen Commaent Period

Hr. Mike Paps of Stamfond ingroduced fimsed as a practitionsr of ecological landscaping far e last 10
FEAM. e spoie Of Nis concern that, although the e enlivpaise Systom s the driver of many innovatcns,
I CAn put. people on s wrong reck. He used thi exampie of Wndscaping pracrices 1had depend upen
Bpplication of gynthets fedilizers and lange amounts of brigation. He said thal with e proper il
MARSGEMEn] practices Imgation could be reduced, saving money and water, Important durirg this sedod of
droughi. Hir gkl e gives his oustomers & thick bool on CTRANEC TN mansgement. He sald that part of the
mnmmummummmmmwmnrmmmnm
ity wler CONSEryation practices he would like to pee put infe plate, (ke revse of stoermmater, Chair
Merroe obsersed that the drought has brought many related isies to the fore. She tacked Mr. Papa for
Laking the time i come to the Courncil with his taughts,

Executive Directer's Report

Wagerser introduced Cagsandras Cronin of Trniy College, one of the Councils [wd inbieng for Chis sermesler
He sald she has been working on indicators for the snnusl REpont, which woukd B8 GiScussed Iater @ (e
MrEling. He referred ihe Councl bo & pictune on the smBnbosnd of an angler with @ very large carp. He
infarmed the Council about the catch-and-raigase contest that had just concluded #ong the Conmpeliout
Rifver. 1t brings carp angers from anound this worid who are interested in the irge cash prizes tat sre pul
up by Ehet Speeviors, Bnd example of COUREM Bided on ratursl resourees,

He sald that the budget reduction apien hisd been submitied as Oiscussed in September. He noted that iFs
Connacticut Lesgues of Cordarvation Voters' 16th Annual Enviroarnentsl Surmmit will B o Tuesday,
Dacember 13 and than many bdvocates and ipgiuators whe sttend this gathering will b locusing on the

mhﬂwhﬂpwﬂrwmmﬂfmmnMWHm“r#Imwnmﬂ
Prabisction {DEEF.

He said he attended the sanusl invasive plants sympesium and made & prEsenmmicn on facors alfecting
Connecticut’s sndronmental future, He said that B8 iystt of DEEP, former chalr of the Invasie Plants
Ciouncil, poki oA that oouncis curfint and future objectives. Wagener poirted out that the sale invasive
mmmmmm.wmwm-mHMmmmmuww
BB,

acreas nealth 175

hitp/fwww.ctgov/ceg/ewp/view, aspa=984& q= 586976 212120
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STALY

hitp:/fwww.ct.goviceg/owp/view aspTa=984& q=586976

tronds, Bt ewperis with whas Cronin spole endorsed ithe walidity of its wse for groute. The othesr beae on
the chart is from the summes count of the Connectiout Ornithoiogical Association. Its rack shows nesry e
shme trend. Durdiar faid that the big Ssus concerning the deciive in Grouse i habital frsgmertation, They
Bre not migratony s they do nob disperse far, so if thay e drinven from a habitat they may nat come

England Cottontall and Umberdoodie. Also, Rermkock trees sne bmportant for providing shelter to grouse. He
also: mantianad the role of invasive spetied. Hembers sgreed thal the grouse indgator would Be a good one
o pursue, eRpecaily if the report documents. the otier species that depend on similar Ratfats.

Environmantsl #tudy of changs of uss of watershad lands in Mew Britaln

Chair Merrow said thre were people in the audience who wished &0 comment on Ehis agends fem. The firg
Eo speak was Poul Zagorsioy, o resident of New Britsin, Hr. Zagorsky thanked the Cewncil for s decision on
July 2T 1 niessind itS determination thal the consulant to Mew Britain was acceptable, after reviewing the
proposad 3cope of worll. He sald thalt decision has siowed what would have been & rushed study, siowing
fiar an if-depth araysi. Hi emindad the Councl thal Ehas oirigimgd pedpoaal Tod B Study in 2007 was never
dni bechuse of an opinicn by the Attomey General that the Tilon company could not be invaleed in it due
Lo fts isherent conflict of interest, He expressed Concerm Rl TROon still s deeply involved in (P study
process, abweg o July 7, 2006 “kick-oif" megting that ingiuded the consuRart and represantatives of Hew
Britain phus Tiicon's senicr mansgement, I0bbyist, public reltions sta® and engineers, M resd from e-mails
that suggesied thi intant of the stucly FEMaing (0 prepsns the way for & quarry and cied worting in the
scope of wiork that refers (o a fulung Gunty, with refenendes bo quany fllng and waber quality. He said that
afer the exgenditune of $ 160,000 to date, o ecological work has heen done, He left conees of th
decuimsents to which he referned, Roting that Hall had requested copies of a Supporting documents ot the
Lrst meeting. (Copies of all documsnits submithed ab Council mestings are svailatie in the Council's offices. |

The nexl person 1o Cemment was Ms. Lanette Macaruss, of Hew Brtain, She said that forests play an
Fmportant rote in purifying water. The statufe that requistid the study asked for the by impact of changs
= use including hydrology, forest ecology, ratwral s ressurces and webland systems, She said thene s
Eready an cxkmple of what it will 6o to (he errironmant: the exisling quaimy. She said TEcon kas to imgaet
weater to conduct &S aperation, evidencs that thi Rpdralagy of ithe site has been afTeched,

Mr. Bili Cstapchwk siid the scope of study Appaars Inadequale (o determing ground waier slevations and
Contours and pobentisl fmpact on surrourading wells, (1 proposes no ssmpling of thd current waber tabie o
finger printing of sources. He said It is missing impartant information on other water bodes boo, He said the
Shuttie Mabadiw Reservoir is Doing Miled by the same Sowce &5 15 propesed (o Nl Che new resenvoir, He said
Ehe study’s fecus should be on the rebe of waker in the opcle of 8, not on calculations of sale vield,

Dr. Markin Dinep of Mew Britain said he ks v o see 8 complete map of city land ansd land that s Lo D
donated & part of the plan. He sakd her is concerned whsether the West Canal will be intiuded in the gudy
and expressed the belief that it should, noting e pressnce of breeding wirtefoed and other widids,

M. lames Ericson, Yice President of Lenard Engineering, spoke from the audience to say e would be happy
o pngeer sny individual's questions. Chaks Mevrow thanked him and irsited him Te participate., First,
Wiwurmmumnmmmmdm.mwum.mmmm
Resser asioed If (Feere mowhd be &0 La-or-down wole: Memsees Seermined that recammensdations sould Be
affered but that such a vole was not requined.

Dunbir £3id that the Impadts described in the pubilc act shouk! Be distinguished from the ones thaet might
ba Included by the "weludicg but nol imited (o” clause, Wagener sald thene is ho statutory aulbsrty to
Snprove of rEject th soabe of work for the study, but sirde the Cowncil s charged with o Ninal revies of e
studty, It is lagleal that the Councl provide guidance i 06 wiag it wil ko for in the Niral product.

There wes discussion of focd -simming, Charsmul foted that Hidng and cthars Padl, Bt iRe Septembar
meating, noted the need ko defing Mood-skimming. Charamet described fr understanding of it and asked
Mr, Efichan questions abcast 8. Mr. Ericson said that Charamut’s GescripLion was correct and thad the
Sescrigtion would be in the study, Charamet asked Hr. Ericson how the threshold for *flood slemming”
weould be estabiishad mhd sbout studying IS potentie’ st en downstream wells, and asksd If (he pUmping
£n Rhee reseregir weuld include only Rood-skmming ar windd sy inciute volumies aligwed by Dhe water
GEpAMMEN's dhviikon registration. Mr, Ericson sald that both wowld be looked at, with the goal of
deveioping oftlmal stenarios. In respones (o ancther question from Charmamit, e said the study would
extend fo miEnimus relesses ot Copper Mane Brook and 19 raw-wiber and treatec-waler interconnections
wilhi (e Metropolitan District Commigslon®s (MDC) water suppéy. The mirdmum- o analysis sould Beus on
White Brdge Pond Station snd Copoer Ming Brook. Hedng asked If climude change nd (b5 effscs en
Eyaporative ioases will bi conuiderned, Hr. Ericson angsnred yes; DEEPS miremem stream Pews far he
Conmecticut River Busin sre being used 1o which argicipated climate change Impacts will be sdded.
Charamut poirged aut that thene is no sEream gauge an ife Copper Mine Brook and ssioed from whans tes
Eiraam fow ABtS is denved, Mr, Ericson said thet Burlington Brook dats has Been used to model Copper
Ming, Such 8 n 20032, plus there are historical records.

Chair Mernow suggested that th best sporoach to the newt phase of dississan woild be tn discuss sach

poink from Wagener's Dctober 5, 2006 mema that summanzed the Councd membens’ comments. and as wall
a3 Comments recaivid from the puebiic at the Septemoer 1, HHE Councll mesting and subsegeently In
wriking. The Council asked Mr. Ercson (o Fespond 12 8ach point. Regarding the need lor speciaired
expertisa, Mr. Bricson said that Tighe & Bond will be performing the water Guality Companents of thi study,
#nd that they huve added pir and noise to the scope. Me sakd that Emdronmental Planning Senices will
prowide the landscaps-scale analyes and will use GIS anaiyes to da 5,

With regard fo cultural araiyss, M. Ericson sald that the study will meet the archasoiogcal survey
requirements of the SLale’s stormwater general permmll, and will do mone extensive Nield anatyesis
subszguently only i the preliminary analysis INGicaes o need to 3o 50, Dunbar agresd with this spproach,

27220
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Beooks and Wagoner discusied whether or not an archisaiogical analysis is beyond th scope of an
efmdrcnmental shudy,

With regard to waber quantity, Mr, Ericsan sald that Leggette Brashesrs & Graham will prowide an analysn
Hmﬂummmuhmm,mmwmmﬂwm:ﬂ

years auk] and will include neighboring propertes In F three stages. Dunbar skl Ehere i diSpUte Brmong
eaperis over the proper methodelogy for such an snalysis, 50 thi methed selected should be made clear,

mmuﬂﬂmﬂm&unmmhnﬂm:mmmmlmmmmm
InefFiclent plumbing fistures. Me. Ericson and Mr. Bigh ssid that Wew Britain is efMoent by industry
STanCarc, with less than 15% of nea-revenue waber, which Srcomiises leaks and non-metened uses. The
Study will Sefine how much |5 tomswmed, used for purposes ciher than consumption and how mech i .
Charamut sald she would ke 1o see a compartecn of 1 cosl of SMproved corservation and education to
e cost of B rew FESereGir with its interconnections Lo cbher water supoiies, Hilding supparted the idea of
improved education sbout water corervalion and sdded that the analysis SRoubd Inchude any iosses that
might occur dhae ho the geology of the new quary.

w.mmwmwmﬂmhmmtmwﬂmw“im
Includiesg MMﬂmm.mmMmhmmmmuhmmmadmw
B o byprothect of, mining [ remain in the fractures and NSSures ihe recks and, in the Ruune, Be released
I (Psl widdeer in the reservelr, Hr, Ericson said the: study will anBopabe the potertial effect of sny chemicals
e B mireng.

&l dath used in the repart will e included, not just the conclusions of the shudy.

Pir, Ericaon said that an analysls of imvertebrates will not be in the study, which will fatus on repties,
arghitians and Dirds. There will be 8 bresdirg-tird survey, Thene was distussion of the potential nsed 1o
Sy bat habEal, pursusnt o new reguiatory requirements, Hr, Ercson Sai0 1he Congulants wil 3iso be
abie to address the Suggestions submitted by Mr. Willsm Moorhead, inchiding thise pertanng unceemmen
mmm.ﬂmhmwquummmﬂnmﬂmwmm,

With regand to effacts on the water table, Mr. Ericson aaid that Tighe and Band will Be studying It, inchudkes
consideration of the possitle effects of cenate chinge in its analyss.

g reiteraced tha féed Lo study the integmly of the rock afier Bastng and mining with regand ta s
anlity to hold water efficlently. Mr. Eicion pahd thit e possible Impacts of Blasting on the rock sEructyre's
mhmﬂﬂﬁﬂmwwmﬁrﬂhmﬂthlm.

Hikding said that If wiork 18 performed a8 right, the pessibie effects of light and Mest o wildife should De
exbmined. Mr, Ericiod ald that to his knowledge, thene |5 no night work at & guarry, Hilging als said that
the effects of noise an nearby wildife showd be included,

The Council mambers discussed whether & srbliyas of potergial slismativg sardes of Sone elapwhiene o

¥ within the scope of study &8 & "no bulld sitermaties.” Most thaught not. The Council agrasd
that thie suggestion for the Councl 1o select and vt the water guality parameters wWas beyoenl the Council’s
axpertise. The Councl did not sew the need for 3 eratune sesrch for ervironmental analyies of quarry
operations eleswhars, sioepting that Tighe & Bond had amphe hocal expertise in this regard. Mr. Eficson
noked thak Few Britsin Alresdy submitted the qualificstions of the consultants. (o the Coundl and Chey
were found accapiabie, The Councll did red see & need for interim meetings Lo Inure 1he soope of Wik 5
being followed, since the final product will snswer that question,

Revser asied if (Mt expanded scope oF work besvies sucient funds to perform the study, Hr. Ericsen
ansveared thal somme of the work has shifted to the ecological BEpects of the work and away from [he
Enginesring aspects. He sakl that it might be necessary for more funds for Some snalyess ko Be compleed,
H-lnl:l!tmmnuplnhnhuhmmrmuhrEmrmuumm:mmw
project.

Chuir Herrow also said (hehe were some GUEELIONS Bked by the public today that nood o be answered, She
Adked Hr. Ericson if the West Canal and other reservcirs will be inciaded In the sevironmental study, Mr,
&mmmmummuw.mmmw Impust of drinking waler, He s5id
Ehat row water i irieaferred bo the Shitths Mesdiw Résenvoir and that only surphss water would Be used bo
Al a new reservelr; currently, the reservoir cverfiows during periods of ampie rain. Mr. GH BIgh of the Hew
Sritain Water [epartment, spegidng from the sudience, concurred.

Hilding aé) thit &t the last Council meeting Mr. Vidich nad stated his belief that more thin one public

migeting should be heic about the project. Brooks &6 (hal Decause this is & geograprecally-iocalizes

Project, not o statewide progrm, maliphe public mestings would be exceptional, Crusir Merrow s that Mr,
..EP Ericson might not be sble to respond 1o thi rumser of meetings that will be heid,

Chair Mermom askad for & motion bo summanz (e Counc’s deliberations and actiond, ChErsmut mase &
maodion to state that

the minuies of the meeting, nchaiing the on-the-record commEments mace by Mr. Ericson, shall be
mwmwmw:wlmwmu-|mm.mumw-q ferlow the
Peotiesd, and that the fast 85000 by the Councll will Be 1o review the final repor; ugen i
comphetion.

Dusitinr sedonded the motion which was approved unarimousty,

Some members of the sutlience asked for the epporbunity 1o sdd bo the SSCuUEEIon.

Justine Desch of Mew Britain said she was Rappy 12 Sbe the impnoved ECope Of widk Thal has resuted from

hittp:/fwww.et. goviceg/owp/view.aspTa=Y84&q=586976 22120
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CORRESPONDENCES

me=a Lenard Engineering, Inc.



LETTER OF TRANSMITTAL
LENARD ENGINEERING, INC,

2210 MAIN STREET DATE: September 9, 2016
¢ Y s i ¥ :

PO BOX 1088 JOB NUMBER: 16-370
GLASTONBURY, CT 06033 — o
PHONE: (860) 429-5400 ATTN: Todd Levine

RE: SHPO Project Review Form
TO: Todd Levine
State Histore Preservation Ofhice
Uine Constitution Plaza
Hartford, CT 06103

We are sending you: B Attached [ Under separate cover O Prints O Plans [ Specifications
O Other

[ Copies Date No. Description B

| September Project Review Form
2016

For your review and comment.

REMARKS: -
Mr. Levine,

Enclosed is a project review form for the City of New Britain.

Copies 1o:

SIGNED: _w DATE: September %, 2016

Sare Nichols




Connecticut

Stafe Historic Presersotion Oee

PROJECT REVIEW COVER FORM

Y . Wia i e el bt af
1. This information relates to a previously submitted praject. -u:r:.::::my::::l.l:; ln-:;.r':lhllhll"r:;:::lr

Peumivhey, Please aach inlorscilinsh o s Fonm asd
il
S Progect Mumber e
| Mt b pgwiiualy sulwmitad peogects wall hatee peujoc] numsbers|

Project Address Q Biddle Pass Plainville CT

| Siveen Adddress and L ay or Toswmnj

§ 1 v B chazkol this b, iF 1S petssary
2. Thisis a new Project. alote ALL st on this form

Provect Name Future Dninking Water El.nrﬁ_l_g.-a Hqsewmr_

Project Location P_Biﬂk. Pass

Erwlinle strost numbser, street mame, and ar Boute Mumber I 00 street sbdress £xists v o imerseiion
Ciry or Town PI'ET“'E

m nuddiisin by the '-I-IIJ.E.:- i Bambet mne 1 apgiopale Urt-m il be e ludeal here

County __Hagtford

- I the nmbertaking s hudes mulriphe slbvisca, pleasg aitech 4 lisl us tis foim

Dhage of Construction | for existing structures) NIA

PROJECT DESCRIPTION SUMMARY (include full description b aitachmest ) :
Meaw Bntain is to lease 131 4 acres (the O Biddie Pass in Plainala) for sione and minaral extrachon whech will create a futume

wabEr SLOrSEE Medandr far tha City of New Brlmen and intsrconngcied wator cOmpanias in ragicn FUrmaunding the amas supplead by
Mew Bnfam's walsd régaroe’ sysiem

TYPE OF REVIEW REQUESTED

a. Dreoses thas undertaking involve funding or permat appeoval from @ Stabe o Federal Agency?

(A vs [ %

Agency Nume' Contact Type of Permit/ Approval
Capartmant of Publc Health Wiatar Company Lands
Cepartimsil af Endsifyy B Efnianmssntal Proloclian CEPA

State Federal

e
]

L]

-
Lil
”
b4
=]

. Hove you eonsulied the SHPC amd UOON Dodd Center files 1o determine the presence
of absencs of previeusly identi Bed cultursl resourees within or adjacent 1o the project ansa?

[=]

[ yes:
Wi Lhe project sie 'A|I-.:-|:!|. of pa.:'l:|u|.|:.- loszated withen an idendified u.n,'l'n:nl-.li_l.cilll':.- wimalive aren’”

[]

Doses thee project site nvolve or 15 1 substamtinlly contigeous 10 3 propeny listed or recommended for
listing wn the O Stale ar Natonal Begpisters of Histore Places?

OO0 O O
(=] [

Dises the project involve the rehabiliaiion, renovation, rebocation, demolition or addition 10 2wy
building or stnscture that 15 50 veors old or obder?



Connecticut

State Historie Preservation Office

PROJECT REVIEW COVER FORM

The Historie Preservation Review Process in Connecticut Culural Resource Review under the National Histone
Preservation At = Seciion 106 fip: www schp.gov, | Obsumimary, iiml involves providing technical puidance and
professional advice on the potentinl impact of publicly funded, assisted, licensed or permitted projects on the ste's
histone, architeciural ond archaeological resources, This responsibility of the State Histonie Preservation Ofifice (SHPOY is
discharged in two steps: (1) identification of significant historie, architectural and srchaeological resources; and (2)
advisory assislance 1o promote compalibality between new development and preservation of the stae's cultural heritage.

Project review 1s conducted in two stages. First, the SHPO assesses affected propenties to detennine whether or not they
are listed or ehigible for listing in the Connecticut Stale or National Registers of Historic Pluces, IF 5o, it is deemed
"historic” and worthy of protection and the second stage of review s undertaken. The project is reviewed to evaluate its
impact on the properties significant matenials and character. Where adverse effects are identified, alternatives are explored
to averd, or reduce project impacts; where this 13 unsuccessful, mitiganon measures are developed and formal agreement
documents are prepared stipulating these mensures. For more information and guidance, please see our website ar:
Bt sultufsambiourismens cotewp view aspa=393 3% =013 M)

ALL PROJECTS SUBMITTED FOR REVIEW MUST INCLUDE THE FOLLOWING MATERIALS*:

E] PROJECT DESCRIFTION Please stach a full description of the work that will be undenaken as a result of this project

Portions of environmenta! statements o project applications may be included, The project boundary of the project should be clenriy
defined*®

E PROJECT MAP This should include the precise locition of |he project - pn..-ﬁ:ml:l:,' a ¢lear golor image showing the neares
streets or readways as well as ol portions of the project. Tas maps, Sanbor miaps and USGS quadrangle maps are all acceptable, but

Bing and Google Eanh are afso accepted if the information provided is clenr nnd well labeled. The project boundary should be clearly

defined on the map amd alfected legal parcels shouwld be wdentified

E PHOTOGRAPHS Clear, current images of the propeny should be submitted. Black and white photocopies will not be
accepied. [nclude images of the areas where the propesed work will take place. May require: extenor elevations, detoiled phovos of
elements (o be repairedreplaced {windows, doors, porches, ete.) All photos should be cleardy Labeled

| For Existing Structures o Yes | N'A | Comments 1
Property Card P, g |
For New Construction _ Yes | NIA | Comments |

| Project plans or limits of constructean OF mvailabiz) L]

IF progect is located in g Historic Districa include remdderings or elevikion drawings of O =
the progosed stmaciur 3
Soils Maps harpe webepilsurves nrosopsde gon aoe Hemel age hum

| Historie Maps hopmagic U geomedy ) E‘__E_ i —_ L

| For non-building-retated projects (dams, culverts, bridge repair, etc) Yes | NS | Comments

| ]."-rlq!ll‘.'l:lj Card o ] D_ - )

| Soals Mlap (see above) = gﬂ

| Histone Maps (see abovel E- -

PROJECT CONTACT

Niame_Jemas £rson, PE Title_ viee Prosces
Firm/Ageney L Engresnng inc

Address 2210 Men Seeel - S
Ciry Glaamnbury e State_ct Aip  oeony
Plyomne  sS0456-1100 Cell o Fax ®0-85%-219

Email __ Ercsonanard-sng som

"hie Wl e SHPOR S abilin o comjilets a I||ur|-. ;u; v ddgpmadin By by om the quabiy of the swoemals 1u|1,|||||-|'|:ﬂ
2 Plenes e e o ok e pangect e il Escabsom o Ak sagge ol your sabimmsion
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(2 'm-ﬁrl?,uj Town of Plamwille
W E‘ﬁfi’) Property Listing Report

Parced 1D 45-4.01

Accoumnl ROTO5

Property Information

Owner HEW BRITAIN CITY OF

Address 0 BIDOHLE PASS

. 1000 SHUTTLE MEADDOW AVE
Mailing Address
QBRSO

HEWBRITAIM  CT

Land Use

Land Class

Census Tract am7
Meighborhood 504
Zoning R-40
Acreage 124
Utilities

Lot Setting’ Desc |

CLLEA Ay

PARCEL VALUATIONS (Assessed vaiue = T0% of Appratsed Vakus|
Appraised

Assessed

Buildings
Dutbuildings

Improvements
Extras

Land

Total
Previous

F30000

930000 651000

Construction Details

EATERMIR WaLLS:

Yaar Built s
mary
Wocwa o Sy BUILDING AREA:
Building Styla 0 INTERIOR WALLS: Effective Bullding Area
Bullding Use o Primary Gross Building Area
Todal Raoms o
FLOORS:
i Pri
Mmary
Full Bathraams T SALES HISTORY!
Half Bathrooms HEATINGIAC: Sale Date i
Bath Styke Salw Price i
Haating Type
Hitzhan Styla Heating Fust Book! Desd 30 AR
n 4]
Raal Syl AL T
¥pa
Raol Caver

L™t
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Town of Plainville, Connecticut - Assessment Parcel Map
Parcel: 46-A-01 Address: 0 BIDDLE PASS

0 400 BOO  1.200 1,804

Map Produced dgenl 71



SMrania Plareiile, CT - Commuercial Property Record Cand

Lzignpion/Maey
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Sad Map-—5taie of Connachct

City of Mew Bnilain
Map Unit Legend
State of Connecisei [CTEOO)
Map Unit Symbod | Map Unit Namsa | Acras in ADI | Parcant of ACH
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| - —
L] Caalthan anad Fraslown soils, 88 15 1.1%
— __| S Prh seoon | -
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..... | PPV WO Mo I
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i Wou dir st need 1o complete the rest ol the fomm i
1. This information relates to a previously submitted project. o hve boen previously ssued 3 SHIX) Pruecs
Mumber, Plesic sttach infonmaon o this fonn ssd

SHPOH Project Number .
AMind all provicasly subained feopects will have projees sumben
Project Address O Biddle Pass Plainville CT

(Soeet Auddress and Cily or Tosmb
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complete ALL oo on this lfonn

Project Name Future Drinking Water Storage Reservoir

Z. This is & new Project.

Project Location  © Biddle Pass
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City or Town Pladnville
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Date of Construction (for existing structures) N/IA

PROJECT DESCRIPTION SUMMARY (isclude full description i it Bt )3
Menw Britain is to lease 131.4 acres (tha O Biddle Pass in Plasnville] for stone and mineral extraction which will create a future
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M Brilain's wales resencic systom

TYPE OF REVIEW REQUESTED

% Duoes this undertaking involve funding or permit approval from a Siste or Federal Agency?
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listing im the CT State or Mational Registers of Historic Places?
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The Historic Preservation Review Process in Connecticnt Cultural Resource Review under the Nationu] Historic
Preservation Act = Section 106 hitpe/'www achp gov/ | summary. himl involves providing technical guidance and
professional advice on the potential impact of publicly funded, assisted, licensed or permitted projects on the state's
historic, architeciural and archaeclogical resources. This responsibility of the State Historic Preservation Office [SHPO) s
discharged in two steps: (1) identification of significant historie, architectural and archaealogical resources; and (2)
advisory assistance to promote compatibility between new development and preservation of the state’s culturnl heritage.

Project review is conducted in two stages. First, the SHPO assesses affected properties 1o determine whether or not they
are listed or eligible for listing in the Connecticut State or National Registers of Historic Places. I so, it is deemed
“historic” and worthy of protection and the second stage of review is undertaken. The project is reviewed to evaluate its
impact on the properties significant materials and character. Where adverse effects are identificd, alternatives are explored
to avoid, or reduce project impacts; where this is unsuceessful, mitigation measures are developed and formal agreement
decuments are prepared stipulating these measures. For more information and guidance, please see our website at:
hatpeMveww culiureandiounismi.ong ‘cet'cwp/view. pspTa=393 1 & g=293820

ALL PROJECTS SUBMITTED FOR REVIEW MUST INCLUDE THE FOLLOWING MATERIALS®:

IE PROJECT DESCRIFTION Please attach a full description of the work that will be undenaken as a result of this projea.

Portions of environmental statements or project applications may be included, The project beandary of the project should be clearly
defined**

FROJECT MAF This should include the precise location of the project - preferably a clear cobor image showing the neasest
streets or roadways as well as all portions of the project. Tax maps, Sanborn maps and USGS quadrangle maps are all scceptable, but
Bing and Google Earth are also accepted if the information provided is clear and well labebed. The project boundary should be clearly
defined on the map and affected legal parcels should be identified.

EI PHOTOGRAPHS Clear, current images of the property should be submitied. Black and white photocopies will not be
accepted. Include images of the areas where the proposed work will take piace. May require: exterior clevations, detiled photos of
elemsents 1o be repadred replaced (windows, doors, porehes, i) All photos should be clearly labeled,

For Existing Structuses Yea | WA | Comments
Property Card L] | [x]
Far New Constnsction Yes | WA | Comments
Project plans or limits of construction (if avatlable)

If project is located in a Historic District include renderings or elevation drawings of
the proposed structure
Soils Maps hip. websoilsunvey.nrcsuada,gov/app HomeTage bim
| For non-building -related projects (dams, culverts, bridge repair, eic)
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Historic Maps (see above)
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PROJECT REVIEW COVER FORM

SHPOD USE ONLY

Based on our review of the information provided to the State Historic Preservation Office, it is our opinion
that:

,m/h:u historic properties will be affected by this project. No further review is requested.

D This project will cause no adverse effects 1o the following historic properties. No further review is
requested:

D This project will cause no adverse effects 1o the following historic properties, conditional upon the
stipulations included in the attached letter:

D Additional information is required to complete our review of this project. Please see the attached letter
with our requesis and recommendations.

This project will adversely affect historic properties as it is currently designed or proposed, Please see
the attached letter for further details and guidance.

mﬂ i|zoli7

Catherine Labadia Date
Deputy State Historic Preservation Officer
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DISCUSSION ON POTENTIAL IMPACTS OF CLIMATE
CHANGE
FINAL STATE WATER PLAN
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The percent reductions for SWW/GCWW and EDW were applied to the water demand estimates
for these categories estimated for each basin, and the total reduction in water demand was
calculated for each of the three scenarios. Note that the percent reductions do not apply to
agricultural or industrial water use. The 2040 estimated water demands (in MGD) with no
conservation, and under conservation Scenarios 1, It and 111 are shown graphically in Figure 3-8
for each regional basin. As might be expected, the largest potential reductions are in the regional
basins with the highest withdrawals. The Farmington Basin, for example, might expect reductions
of over 7.0, 15.5, and 18.6 MGD under Scenarios [, Il and 111 respectively. In the Norwalk regional
basin, smaller but still meaningful reductions of 1.5, 3.1 and 3.8 MGD might be expected under the
three scenarios. There, the estimated future average annual needs for both instream and out-of-
stream uses are 93% of streamflow. With the Scenario 3 reductions, this lowers the in- and out-
of-stream water needs to 88% of streamflow - providing a bit more of an already small buffer to
help meet water needs. In a drought siteation, when the needs would exceed streamflow, these
savings are much more important,
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Figure 3-8. 2040 Average Annual Withdrawals Under No Conservation and Scenaries I, Il and Il

3.1.4 Potential Impacts of Climate Change
3.1.4.1 Objectives

The objective of this task was to synthesize and summarize the suite of available climate change
projections for the State of Connecticut into a practical, useful, and comprehensive data set for
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use in subsequent water resources analyses. It is hoped that the summary data set will have
utility on its own for providing insight inte the range of possible climate outcomes for the state,
and also serve as an experimental data set to test future conditions in specific basins as necessary,
Mote that the goal of this analysis is not to predict the future climate for the state, but to define a
range of conditions that are deemed scientifically possible based on state-of-the-art climate
modeling.

Climate forecasts typically extend for 50 - 100 years, which exceeds the 25-year planning horizon
for the Plan. However, the data set can be easily scaled or adjusted to provide bounded possible
climate scenarios for any future decade within the 100-year horizon, Results in this section
correspond to year 2080, a horizon of approximately 60 years, in order to show significant
possible trends. Following the presentation of the analysis, a summary of other literature on
Connecticut climate trends is presented for comparison (see end of Section 3.1.4.3).

3.1.4.2 Methods

Future climate scenarios for the state were developed utilizing a combination of state-of-the-art
climate models and historically available climate observations. All scenarios are intended to
represent discrete plausible climate futures centered on a 2080 planning horizen. No attempt is
made to assess the likelihood that these potential climate futures will occur, but rather they are
presented as a range of projected conditions based on the best available science and engineering.

Future climate projections for the state have been summarized under this task using the full suite
of available global climate model (GCM) projection data sets. These projections include monthly
mean alr temperature and monthly total precipitation, downscaled to a 1 /8%-degree

latitude /longitude grid. These published data were obtained from public data portal maintained
by the U5, Bureau of Reclamation

(hrtp:/ fgdodepuclinl.org/downscaled_cmip_projections/deplnterface. htmi).

A total of 110 different climate model projections were downloaded for the period 2000 to 2100,
A modeling overlap period of projections and a historical observed dataset (gridded to same

1 /8*-degree grid) were also obtained for the years 1950 to 1999, All projections represent the
latest in scientific research and were developed under the Werld Climate Research Programme
Coupled Mode] Intercomparison Project, Phase 5 [CMIPS). The CMIPS data set includes 35
different climate models developed at top research institutions around the world and applied
across a range of model input assumptions, No attempt was made to assess the likelihood of these
models being correct or not. Rather, they were used to test plausible future climate scenarios for
this study,

Climate model projections were obtained for a single, centrally located 1/8®-degree grid cell for
this analysis (Figure 3-9). The selected cell is considered representative of the central region of
the state, with respect to climate variability, and at a suitable distance from urban centers to
avoid any potential urban heating influences.
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Figure 3.9, Representative Climate Model Projection Grid Cell {yellow highlight)

A sampling band of £ 10 years, centered on 2080, was used to capture natural year to year

variability in the climate data, while still being representative of late 21# century climate trend
projections

Climate model data were pooled into four different ensembles (groups), each of which is used to
develop different future climate scenarios which a.) illuminate the range of projected variability
and uncertainty b.) provide insight into the ramifications of different greenhouse gas emissions
pathways, and c.) can each be easily used in subsequent water resources analyses and modeling.
The scenaries are intended to be viewed as equally plausible = that is, no predicted outcome is
assumed to have any higher or lower probability of occurring than any other (Figure 3-10). All
110 GEM projections, downscaled to the selected grid cell noted above, are represented on this
plot as discrete points, Four different climate data ensembles were constructed using this plot
representing the four boxed quantile ranges shown in the figure.

1. Hot/Dry: 50th to 100th percentile Temp, 0 to 50th percentile Precip

2. Hot/Wet: 50th to 100th percentiles Temp and Precip

3. Warm/Wet: 0 to 50th percentile Temp, 50th to 100th percentile Precip
4. Warm/Dry: 0 to 50th percentile Temp and Precip.
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Figure 3-10. Annual Anomalies {2080 vs. historical) of GCM Temperature and
Precipitation Projections, with Designated Scenario Ensembles (each symbaol
represents a different climate model projection set)
Data from all model projections residing within a given quantile box were pooled to create the

four ensembles. In this way, all available climate projections were used and no projection was
used in more than one ensemble. Advantages of this approach, as advocated by Reclamation
(Reclamation 2010) are that it allows for easy visualization of the range and uncertainty in
climate projections and does not require subjective selection of model projections, while at the
same time still providing a practical number of pooled scenarios for use in subsequent analyses.

For each elimate model ensemble, a method referred to as the "hybrid delta ensemble” (HDe)
method {Reclamation, 2010) was applied to adjust historical climate records to reflect the four
future climate projection data sets {See Appendix F for details en this approach). In this method,
statistical adjustments are made to the historical observed data set (1950 = 1999) based on
relative changes predicted by the pooled GCM projections. In this way, this method preserves the
month-to-month pattern of variability and many of the core statistics of the observed historical
record in its forecast of future conditions. The method has been used extensively by the 115,
Bureau of Reclamation and others as a means of incorporating climate model projections into
water resources planning studies,

The "delta” in the HDe name refers to the difference berween GCM forecasts of the future vs, GCM
hindcasts of the past. The “hybrid” term refers to the fact that the method uses a range of delta
values to adjust the historical record based on relative climate conditions. For example, during
wet observed periods calculated deltas associated with wet modeled periods are used. Similarly,
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during observed dry periods, dry modeled period deltas are used to adjust the record. The same
principle is applied in adjusting the temperature record. The advantages of this approach are that
it is eften more palatable to stakeholders because it is so strongly tied to actual observed climate
data [rather than using model projections by themselves) and it eliminates any overriding bias in
the GCMs by using delta values (modeled vs. modeled) rather than the projection data
themselves. See Appendix F for further details on the HDe methodology.

Note that the 1950 to 1999 peried was selected as the historical climate baseline period for this
study for a number of reasons. First, we desired to follow, as closely as possible, well established
and published methods for developing climate scenarios for water resources planning. The 1950
to 1999 period is standard in Reclamation's HDe approach. There are seemingly multiple reasons
for this. Firstly, historical climate observations projected onto the same 1/8%-degree spatial grid
as the climate model projections, and critical to the approach, are only available for this limited
historical period (Maurer et al. 2002). Secondly, all of the climate models used in this study have
been trained (calibrated) to the 1950 to 1999 period as part of the model downscaling task
Model output beyond 1999 are pure projection and are not directly linked to observed data,
There are therefore numerical advantages and increased defensibility in using this period as a
baseline for calculating climate delta values (modeled future minus modeled baseline). Lastly, the
past ten years globally have been among the hottest on record. Including this decade in the
historical baseling, intended to represent a stationary past, would therefore be somewhat
inappropriate and potentially make the approach less defensible, This was undoubtedly a
consideration in Reclamation’s original methodology development.

The result of the HDe method is a set of four different S0-year climate data sets that are reflective
of 2080 conditions, as projected by climate model, but maintain the same pattern of variability
ohserved in the recent historical record (1950 - 1999), Results are presented below.

3.1.4.3 Results and Discussion

As evidenced by the annual anomaly plot presented above [Figure 3-10), there is general
consensus in the climate models for a hotter and wetter future. Mean annual temperature
changes for the 2080 planning horizon, compared to historical baseline, range from
approximately +0.5 "C to + 6,5 "C. Mean annual precipitation changes range from approximately
5% to +30%, with the vast majority of the projections predicting an increase in mean annual
precipitation.

Results of the hybrid delta ensemble (HDe) analysis are presented in Figures 3-11 through 3-18.
Each figure shows a comparison of historical observed data to the same data set adjusted to
reflect 2080 climate model projections. Summary output includes a.) monthly time series plots of
average temperature and total precipitation, b.) mean monthly temperature and precipitation bar
charts, and c.] monthly temperature and precipitation percentile plots. The first summarizes the
raw output and illustrates month to menth variability, the second provides insight into the
seasonality of the projected changes, and the third shows the full range of projected changes,
including extreme maonths, Differences across sets of ensemble plots highlight the variability and
uncertainty associated with the climate model projections and potential differences associated
with greenhouse gas emissions pathways. For example, the "hot/dry” ensemble projects a mean
monthly temperature change of 4.5 °C and a mean monthly precipitation change of 10
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mim,/month, while the “warm/wet” ensemble projects a temperature change of 2,6 °C and a
precipitation change of 17 mm/month.

As noted above, all GCM ensembles project an increase in temperature for all calendar months.
Projected temperature changes appear relatively consistent across calendar months and
percentile levels, for each of the ensemble scenarios, In other words, both summer and winter
temperatures are projected to increase by similar amounts; and a similar shift is observed for
both extreme cold and extreme hot months, Precipitation projections are more variable, although
consistently projecting a generally wetter future for all four scenarios. The largest precipitation
increases are projected for the wetter months (higher percentiles), including extreme wet
months. It follows, then, that the seasonality plots show that winter and spring precipitation
changes are projected to be larger than summer and autumn changes. Drier months are generally
projected to remain about the same in terms of both frequency and rainfall level, Small decreases
in extreme dry month precipitation are projected for the *hot/dry” scenario.

Climate projections can be translated into projected changes in water availability. This work will
provide insight into the potential ramifications of the changing climate on water resources.
Implied by the results presented here is the potential for decreased water availability due to
significantly higher temperatures and evapo-transpiration losses. However, clearly this dynamic
would be offset to a certain extent by Increased rainfall. The analysis dees not explicitly project
changes in the distribution of rainfall on an event basis (this is a monthly analysis), which could
affect flooding potential and also the frequency and intensity of summer droughts. However,
typical climate forecasts tend to suggest that increased temperatures coupled with increased
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annual precipitation generally correspond to higher intensity storms (greater flood risk) and
longer dry periods in the summer months (more frequent and for intense droughts), Because
Connecticut has so many small reservoir systems, these systems could be very sensitive to such
changes, and case study examples may be advisable in the next phase of work.

Demands could similarly be impacted, with increasing demands due to higher temperatures, but
with changes tempered by increased rainfall. The timing of water availability and stream flows
will also undoubtedly be impacted, with less snow pack and earlier melt. The combination of
potential rapid snow melt and higher extreme precipitation events could translate to an
increased flooding risk. Lastly, river water quality could be negatively impacted by the higher
temperatures; higher water temperatures can lead to increased growth rates of both algae and
bacteria, and lower dissolved oxygen saturation levels.

The results presented above generally agree with other studies that have been done on potential
future climate trends in Connecticut. In 2010, a report was issued by Climate Change Connecticut®
that suggested the following summary conclusions:

a) Connecticut could see a temperature increase of 4 - 7.5°F by end of the 214 century,

b) Precipitation in Connecticut could increase by 5-10% by end of the century, and redistribute
itself so that more of this increase occurs during winter months.

€] Sea-level rise may increase 12-23 inches by the end of the century.
d) Drought frequency may increase as well as duration and intensity.

Findings (a] and (b) generally agree with the range of potential conditions presented in the
analysis above, Finding (c), regarding sea level rise, is an important consideration for
Connecticut’s coastal areas that is not addressed by the methodology used in this report, Finding
(d}, on drought frequency and intensity, while seemingly contradictory to the prediction of more
overall rain, supports the notion that the distribution of rainfall may change significantly (more
rain in winter, less rain in summer], causing more frequent dry periods during the warmer
months, where the impacts of drought can be exacerbated by increasing temperatures and
resulting evaporative losses from water bodies and soil moisture,

As summarized in Section 3.1.4.1, climate forecasts typically extend 50-100 years, which exceed
the 25-year planning horizen for the Plan. Climate will have impacts in the years and decades
beyond the Plan's planning horizon, and future analyses should include such considerations.

3.1.4.4 Climate Change Impacts on Streamflow

Objectives

The objective of this task was to translate the climate change projections described above into
projections of streamflow for the 44 regional planning basins across the state. These hydrologic

*Clmaze (hange Connectiodl. P10 “The impecti of Climale change on Connecbout Agriculiure, Infrastruciurg, Nabwal Resouced sndd
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projections are desired to provide insight on the range of potential changes in surface water
availability, and in iming of delivery, across the state. The projections were specifically
constructed to provide for easy input into subsequent analyses, modeling, and graphical
COMPArisons,

Methods

The same hybrid delta ensemble (HDe) method used to project climate variables, as described
above, was also applied here to generate hydrologic projections. In this method, existing recent
historical flow records were modified to reflect climate change projections associated with a
specific planning horizon. For this exercise, a 2040 planning horizon (£ 10 years) was selected, to
align with previously developed water demand projections. Instead of precipitation and
temperature projections, the approach applied here used published "gridded runoff” projections
from essentially the same set of GCMs as above, Note that because this analysis only focused on
projections through year 2040, and not 2080 as described in the previous section, relatively
smaller changes are expected. The source of these runoff projections is also the same as above
(http:/ fgdo-dep.uclinl.org/downscaled_cmip_projections/depinterface.hitml ). Gridded runoff
projections were developed by this consortium by routing 2040 precipitation and temperature
projections through a macroscale rainfall-runoff medel - the Variable Infiltration Capacity (VIC)
model, These runoff projections can be viewed as a surrogate for projected changes in surface
water availability and flow rates. More information on the gridded runoff projections and the VIC
modeling can be found at: htep:/ /gdo-

depaclinLorg/downscaled_cmip_projections /techmemo/BCSDSHydrologyMeme.pdf.

As recommended in the above cited report, the gridded runoff projections were used within a
“delta” methed, whereby only projected changes in surface water flow rates (as monthly depths)
were used to modify streamflow records. By using runoff change factors (modeled future vs,
modeled past), within the HDe method. the impacts of any residual bias in the projections are
minimized. Also, as described above, historical observed patterns of Now varability are retained
in future projections. Additionally, within this method, the magnitudes of the applied change
factors vary across a full distribution of percentiles, resulting in a more accurate reflection of the
patterns of variability in the GCM projections, The selected change factor for each month in the
adjusted record is based on the relative percentile value of the given month's ohserved
streamflow record. High flow months are adjusted using change factors associated with projected
high flow conditions and low flow months adjusted with change factors associated with projected
low flow conditions. Note that the model hind cast period used for the calculation of change
factors again corresponds to the 1950 - 1999 period. This is the model “overlap® period used by
the USBR consortium to guide model downscaling and bias correction. For further details on the
HDe method, the reader is again referred to Appendix F.

The same centrally located GCM grid cell shown in Figure 3-9, and used in the climate parameter
projection exercise described above, was used for this analysis. Climate model projections for this
grid cell were used to modify streamflow records for the 44 regional planning basins, Underlying
this approach is the assumption that climate change projections for this central location are
relevant to, and representative of, locations anywhere in the state. To verify this assumption,
climate projections for four corner grid cells [Figure 3-19) were compared, on an annual average
basis, to the central grid cell. Results of this verification exercise are provided below (Figure 3-
20). Based on this analysis, the grid cells were deemed to be adequately correlated.
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Climate Scenarios: (1) hot/dry, (2] hothwet, [3) warmwet, (4] warm/dry

Figure 3-21. Annual Anomalies (2040 vs. historical) of GCM Temperature
and Precipitation Projections, with Designated Scenario Ensembles
[each symbaol represents a different dimate model projection set)
Results
Results of this analysis, including all 176 projected monthly flow traces, are provided in Appendix
F. For each of the basins and each of the four climate scenarios, projected average monthly flows
are higher compared to the historical observed record. This is not surprising given the results
shown in Figure 3-21, where the vast majority of 2040 climate projections indicate an overall
increase in annual precipitation compared to the model hind cast period. While it is safe to
assume that evapotranspiration (ET) rates will increase in the future due to higher temperatures
{and are modeled as such), it appears that these increases will be largely offset by increases in
precipitation,

Consistently, across all basins, the hot/dry ensemble projects the lowest average streamflow
while the hot/wet ensemhle projects the highest. The largest increases in streamflow are
generally projected for the winter months (Dec - Feb), for all four climate ensembles. This is likely
attributable to a combination of both greater winter precipitation and reduced snow
accumulation. With respect to the latter, this same dynamic may be implied in the spring time
results (Mar - May]), where flows are generally projected to increase only slightly or to decrease
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fairly significantly. Warmer winter temperatures will equate to reduced snow fall and
accumulation and consequently less spring melt.

For the hot/dry scenario, flows are generally projected to decrease for nearly all non-winter
months, for all basing, These reduced spring, summer, and fAll Alows, however, are more than
offset, in terms of their impact on annual totals, by large increases in winter precipitation and
runoff, Percentile analysis indicates that the largest flow months will increase by the greatest
amount; while many projections indicate that lower flow months will experience a significantly
smaller increase, if at all. Extreme low flows are projected to be even lower for our planning
hortzon, compared to baseline, for many of the ensemble / basin combinations, particularly for
the hot/dry and warm/dry scenarios,

These results in general appear to have greater ramification with respect to the seasonal fiming of
flows rather than annual magnitudes. The projections in changes in extreme events, bath low and
high flows, may also warrant further consideration. High flow events would best be analyzed
using daily projections, which were beyond the scope of this study.

3.1.5 Additional Indicators of Potential Basin Risks
3.1.5.1 Land Use

An exploratory correlation analysis was performed to identify and evaluate correlations between
land use and risk of water stress (where stress is defined in this Plan as the risk of not satisfying
all instream and out-of-stream needs). The intention of this analysis is to determine whether
observed correlations, such as those between land use and water quantity!?, are evident
regionally in Connecticut and to screen factors that warrant additional study. A strong correlation
between variables can indicate the expected direction of change of one variable associated with
another but cannot be used to identify the cause of the relationship, for which additional research
and analysis is needed.

Data Collection, Processing and Statistical Methods

Land use data was obtained from the Multi-Resolution Land Characteristics Consortium (MRLC)
Haticnal Land Cover Database'? (NLCD 2011). This is a widely-used dataset that characterizes
land cover by 20 categories across the United States. The land use data shown in Figure 3-22 was
processed in ArcGIS using the Spatial Analyst Toolset prior to the correlation analysis, The 20
land use categories were combined into 7 classifications of land use based on category
gimilarities, The simplified categories are Water, Developed, Barren, Forested, Shrubs and
Grasses, Agricultural, and Wetlands. Impervious surface percentage was also Included in this
analysis.

For the correlation analysis, the instream and out-of-stream water needs as a percent of
streamflow was used as an indicator of risk of water stress, for both current and future average

= Bjerilie, DM, St L) and Temaypn, Oledia. J0E0 “Dvtimatesn of the efects of land wee and groundwaier withdrasals on streasmilow
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)

Chapter 11 - Anticipated Permitting Requirements

INTRODUCTION

If the State Legislature, after review of comments and recommendations from the Water
Planning Council, the Council on Environmental Quality, municipalities and State agencies, and
the public, decides this project is beneficial and that a change in Water Company Use should be
allowed, then a significant permitting effort will follow,

The following lists the anticipated local, State and Federal permits that will likely be required.

LOCAL PERMITTING

The current Tilcon Quarry operates under a Town of Plainville zoning permit, which is updated
annually, based upon Tileon's proposed expansion plans for that vear. It is anticipated this local

permit will continue to be renewed as part of the proposed Quarry expansion portion of the
project.

A local Inland Wetlands and Watercourses permit will be required, for work within regulated
areas, which are defined as wetlands, watercourses and all lands within 100 feet of wetlands and
watercourses. Please refer to Chapter 7 — Wetland and Biological Inventory and Assessment,
prepared by Davison Environmental, for more details,

STATE PERMITTING

Department of Public Health (DPH) Dnnking Water Section permits will obviously be required
for this project as well. These would include:

1} Water Company Land Permit - The temporary loss of 13.6 acres of Class | Water Company
land during quarrying activities to create the future Storage Reservoir will require a DPH —
Change of Land Use permit. Note that all this land in the future will revert back to being
both Class 1 land, once the Storage Reservoir is created,

2) DPH Source Permuiting - The DPH wall likely want to review and approve plans for the
proposed Storage Reservoir, its Intake Pump Station, and any related infrastructure
IMProvements.

3) Water Supply Plan Update - 1f the project 15 approved, New Brtain will be required to
update their Water Supply Plan to account for both the temporary reduction of 0.07 MGD in
safe yield, followed by the 2 MGD increase in system safe yvield once the Storage Reservoir
15 on line.
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4) Central Connecticut WUCC Approvals - The addition of a new significant source of supply,
which will benefit both New Britain and all surrounding communities, will need to be
presented to the Central Connecticut WUCC for review and comment. The Central
Connecticut WUCC plan would have to be revised, to include this new source as well as its
positive impacts on water supply in the region.

The Department of Energy and Environmental Protection (DEEP) will likely require several
permits, as follows:

5) Water Diversion Permit - A Water Diversion Permit is required for new withdrawals of water
which exceed 50,000 gpd over any 24 hour period, or modifying watersheds over 100 acres,
both of which would apply to this project. Due to the size and potential environmental
impacts identified in this report, an Individual Water Diversion Permit will be reguired.

6) DEEP Section 401 Water Quality Cerfificate — In conjunction with an anticipated Army Corp
of Engineers permit, a DEEP Section 401 Water Quality Certificate is required for any
applicant seeking a federal license or permit who conducts activities that discharge into any
navigable waters, including all wetland, watercourses and natural and man-made ponds. This
State permit is typically isswed concurrently with an Army Corp of Engineers Section 404
permit, and the required consultations are the same for each.

7y DEEP General Permit for the Discharge of Stormwater and Dewatering Wastewaters from

Construction Activities (Stormwater General Permit) - The project will result in the
disturbance of_greater than one acre of land due to clearing, grading and/or excavation
activities, which triggers this permit.

D} FEDERAL PERMITTING

E) Ammy Corp of Engineers (ACOE) Individual Permit — Work within wetlands and waters of
the United States is subject to jurisdiction under Section 404 of the Clean Water Act, which

i5 administered by the ACOE. Due to the total square footage of wetland and walercourse
disturbances, this project will require an ACOE Individual Permit,

E)} PERMIT COORINATION MEETINGS
If this project advances to the permitting phase, conducting one or more permit coordination

meetings invelving all local, state and federal agencies involved is encouraged, to review
exact permit requirements from each agency, and to obtain input early in the process.
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C)

A)

B)

Chapter 12 - Impact Of New Storage Reservoir On
New Britain’s Available Supply and Margin of Safety

Introduction- The State of Connecticut Department of Public Health Drinking Water Section
established Connecticut General Statute section 25-32, Water Supply Plan Regulations. A major
component of these regulations 1s determining Available Supply and Margin of Safeties for
Public Water Systems.

“Available Supply” is defined as the maximum amount of water a company can dependably
supply, taking into account both safe yield and potential technical or contractual restrictions.

*Margin of Safety” is defined as a unitless ratio of available supply to demand.

Thas chapter discusses the impacts of the proposed Storage Reservoir on both available supply
and margin of safety, as well as environmental, regulatory and contractual factors that may
impact these values in the future.

Existing New Britain Available Supply and Source Safe Yield - As provided in the New
Britain's 2014 Water Supply Plan, New Britain’s available supply is limited by their source of
supply safe yield, which is 17.64 MGD.,

As noted in Chapter 4, by utilizing pumped storage and the MDC interconnection earlier in a
drought than in previous models, the Safe Yield will increase from 17.64 MGD to 18.23 MGD.
LEI will wtilize this updated safe yield value of 18.23 MGD as New Britain’s existing system
available supply.

LEl next evaluated changes in available supply, projected water demands and the resultant
margins of safety, both with and without the proposed Storage Reservoir in place.

Available Supply and Margins of Safety Without Storage Reservoir- Assuming No Regulation
Or Contractual Changes- As noted in Section B above, New Britain’s current available supply is

18.23 MGD. The recently adopted DEEP minimum streamflow regulations require all dam
operators in the Connecticut River Basin to provide downstream releases to meet DEEP
Minimum Streamflow regulations beginning in 2027, For New Britain, this will require periodic
downstream releases from Shuttle Meadow, Wassel, Wolcott and Whigville Reservoirs, and
North and South Harts Ponds.

12-1
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As part of the 2018 Water Supply Plan update, LEI will evaluate the impact of these releases on
system safe vicld. Our preliminary estimate is for approximate safe yield reductions of 2 MGD
+/-, which will be finalized in the next Water Supply Plan. Based on this estimate, New Britains
available supply will drop to 16.23 MGD in 2027, Assuming there are no more reductions in
available supply, the 16.23 MGD available supply would be utilized throughout the 50 vear
planning period, through 20640,

Table 12-1 below provides a comparison of available supply vs. projected water demands
through 2060, and calculates the margin of safety. These values assume no changes to DPH
Water Supply Plan and Safe Yield regulations, DEEP Water Diversion regulations, potential
impacts of climate change or changes to New Britain's agreement with the MDC. As shown
below, New Britain's Margins of Safety stay above the DPH required 1.15 value of available
supply divided by water demand.

TABLE 12-1
MARGIN OF SAFETY CALCULATIONS
WITHOUT 2,31 BILLION GALLON STORAGE RESERVOIR
NEW BRITAIN WATER DEPARTMENT

Year 2015 2020 2030 2060
Available Supply without 18.23 18.23 16.23 16.23
Storage Reservoir (MGD)
Existing and Projected Water 9.39 9.90 10.31 10.94
Demands
(MGD)
Margin of Safety 1.94 1.84 1.57 1.48
{Available Supply / Demand)

D) Available Supply and Ma it
Environmental, Regulatory or Con l.mntual Chan gﬁ

1) Impacts of Climate Change - As discussed in Chapter 10, the recently completed State Water
Plan presented likely impacts of climate change on water resources in Connecticut. One of
the conclusions was that other weather will become wetter (especially in the winter months),
and warmer, The frequency and intensity of both floods and drought will likely be more
SEVEre.

Current DPH regulations base surface water safe vield on a 1:100 year return frequency
drought event. For New Britain, this event was the three year, 1964 — 1967 drought. In the
event of droughts that are equal or more severe than this 1:100 year drought, safe yields will
be reduced to some degree. Although it is difficult to predict how severe what climate change
impacts will have, for discussion purposes, we will evaluate a safe yield reduction of 10 %
(1.82 MGD) on New Britain's future available supply and margin of safety.
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2)

3)

4)

Revisions to Connecticut DEEP Diversion Policies — The 1982 DEEP Water Diversion
regulations established guidelines for both registered and permitted diversions. Registered
diversions were existing diversions in place as of 1982, and these usages were grandfathered
as part of the law. As all of New Britain’s sources pre-date 1982, they all are classified as
registered diversions.

Public comments received on the State Water Plan have included requests for the State to
modify how registered diversions are treated, and in some cases have these registered
diversion holders re-apply under the Diversion permit process.

Owver the next 50 years, through the 2060 planning period, it is possible that a) environmental
regulations will continue to become stricter, and b) that some modifications to the current
diversion regulations will occur. These will likely become more restrictive in water
withdrawals, especially in low flow or drought conditions.

Similar to the potential impacts of climate change, we have evaluated the impact of a 10 %
reduction {1.82 MGD) to New Britain's available supply,

‘ossible Modifications to MDC Raw Water Purchase Agreement — The 1931 and 1958
agreements between MDC and New Britain allows for New Britain to purchase an average
daily demand of up to 5.0 mgd on a yearly basis, and up to 10.0 mgd over a six month period.
During the most recent two year drought in 2016 -2017, New Britain activated this
interconnection for a portion of three months, which was critical to allow their reservoirs to
recover.

All large surface water supplied public water systems will likely experience the same
pressure to reduce available supply identified above from a) DEEP minimum streamflow
releases, b) potential climate change impacts, and ¢) Possible DEEP Diversion Permit
regulation changes. The MDC will likely face the same challenges at New Britain on this
item.

In the event environmental or regulation changes impact the MDC’s available supply, they
may look to modify their agreement with New Britain, especially duning drought conditions,
It 15 impossible to predict whether this would happen, or what impact on the contractual
volumes this would have. For discussion purposes, we have evaluated a potential 1 MGD
reduction in available water from the MDC on both available supply and margin of safety.

Increases in Future Demands - Chapter 5 predicted fairly minimal increases in average daily

demands, from 9.39 MGD to 10.94 MGD, between 2015 and 2060. These were based on
small increases in commercial and industrial demands, as well as limited growth by the four
sale-for-resale customers.

Large sale-for-resale customers may experience the similar safe vield reductions as New
Britain, due to DEEF minimum streamflow releases, climate change, and more stringent
regulatory conditions. Potential adverse water quality or contamination issues may also
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contribute to sale-for-resale customers secking additional supplies of purchased water from
New Britamn.

Lastly, the addition of one or more new major commercial or industrial water users could
quickly exceed the projected increases in these categories. For the basis of discussion, we
will evaluate the impact of an additional 1 MGD water demand on 2060 margins of safety,
beyond those projected in Chapter 5.

Revised Available Suppl 1 jons - Table 12-2 below calculates

system margin of safety, assu.mmg the potential reductions in available supply and increases
in demands, including:

* 12 MGD reduction due to DEEP minimum streamtlow releases, starting in 2027

= an additional 1.82 MGD {10 %) reduction loss in safe vield due to ¢limate change

* an afid.i':simml 1.82 MGD (10 %) reduction due to potential water diversion permit
restrictions

o 2 | MGD reduction in available supply from the MDC interconnection, and

* anew | MGD demand from existing or future users.
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TABLE 12-2
AVAIALBLE SUPPLY AND MARGIN OF SAFETY CALCULATIONS
WITHOUT STORAGE RESERVOIR,
ASSUMING POTENTIAL AVAILABLE SUPPLY REDUCTIONS
NEW BRITAIN WATER DEPARTMENT

Year 2015 | 2020 2030 2060
Available Supply without Storage Res. 18.23 | 1823 18.23 13.23
Potential Reductions in Available 0 0 20" 6.64 **
Supply
Available Supply with Source 18.23 | 18.23 16.23 11.59
Reductions (MGD)
Average Daily Demand, (MGD) 9.39 9.90 10.31 11,94%*#
MOS - without Storage Res., without 1.94 1.84 1.57 0.97
NEWw Major user

*Estimated minimum streamflow reductions of 2 MGD

**Estimated min. streamflow and additional Available Supply reductions of 2
MGD + 4.64 MGD (safe yield, Diversion, and MDC contract reductions)

*** Additional 1 MGD demand included

E) Available Supply and Margins of Safety With Storage Reserveir - Assuming Potential
Environmental, Regulatory or Contractual Changes

Assuming this Environmental Study receives approval for New Britain to proceed with
permitting, and this permitting takes two years to complete, and that permits are granted for
construction, the carliest start date for construction is 2020, Therefore, the timelines listed below
assume a 2020 start date for construction.

As noted in Chapter 4, New Britain's Available Supply and Source Safe Yield will be reduced
by 0.07 MGD, from 18.28 MGD to 18.21 MGD, due to a temporary loss of watershed area to
Shuttle Meadow Reservoir, during the Quarry expansion. Therefore, the available supply for
2020, with the Storage Reservoir under construction, would be 18.21 MGD,

As mentioned in Section C of this chapter, LE] estimates a 2 MGD +/- reduction in system safe
yield as an impact of the DEEP Minimum Streamflow regulations, which would take effect in
2027. This would reduce the yvear 2030 available supply from 18.21 MGD to 16.21 MGD.

Finally, as discussed in Chapter 4, the addition of the proposed 2.31 billion gallon Storage
Reservoir combined with flood skimming on Coppermine Brook would increase New Britain's
system safe yvield from 18.23 MGD, to 20.20 MGD, or an additional 1.97 MGD. This increase in
safe yield would only occur once the Storage Reservoir is constructed and on-line, projected in
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2060, Taking into account the two previous reductions, the system available supply in 2060 is
calculated as follows:

Available Supply (2060) = 18.23 MGD + 1.97 MGD - 0.07 MGD - 2.0 MGD
= 18.13 MGD

Table 12-3 below re-calculates New Britmin's margin of safety, with the Storage Reservoir in

place, taking into account the same potential environmental, regulatory and contractual factors
given in Section D above.

As shown in Table 12-3, the addition of the proposed 2.31 billion gallon Storage Reservoir
would allow New Britain to provide acceptable Margins of Safety greater than 1.1, even with
potential reductions in available supply.

TABLE 12-3
AVAIALBLE SUPPLY AND MARGIN OF SAFETY CALCULATIONS
WITH STORAGE RESERVOIR,
ASSUMING POTENTIAL AVAILABLE SUPPLY REDUCTIONS
NEW BRITAIN WATER DEPARTMENT

(MGD)

Year 2015 2020 2030 2060
Available Supply with Storage Res. | 18.23 18.16 18.16 18.13
Potential Reductions in Available 1] 0 20%* 4.64 ¥*
Supply
Available Supply with Source 18.23 18.16 16.16 13.49
Reductions (MGD)
Average Daily Demand, without 9.39 0,90 10.31 11.94%%=
new major user(s) (MGD)
MOS — without Storage Res., 1.94 1.87 .60 1.13
without new major user

*Estimated minimum streamflow reductions of 2 MGD
**Estimated additional Available Supply reductions of 4.64 MGD
**+* Additional 1| MGD demand included
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F) Conglusions — Although it is impossible to predict the impacts of future events on safe yield
and available supply, it is fairly certain that a) climate change will negatively impact safe
yield and available supplies, especially for reservoir systems, and b) regulations will be more
stringent, not less stringent in the future.

As shown above in Table 12-2, potential reductions in available supply from a combination
of factors, coupled with even a 1 MGD increase in water demands over current projections,
could result in reduced margins of safety close to or below 1.0 for New Bntain and the
neighboring communities that rely on New Britain for water supply.

As shown in Table 12-3, the construction of this Storage Reservoir increases New Britain's

Margin of Safety to above 1.1, even with potential environmental, regulatory or contractual
reductions in available supply.
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Chapter 13 - Project Benefits and Environmental Impacts

A) INTRODUCTION

B)

In any major project, the overall project benefits need to be compared and contrasted with the
likely environmental impacts, so that an informed decision can be made on moving forward.
This chapter highlights contents from the previous twelve chapters, and provides a comparison of
these two items.

PROJECT BENEFITS

The proposed Storage Reservoir project will have the following benefits:

3]

2)

3

4)

5)

6)

It will provide New Britain with an additional 2.31 billion gallons of usable water storage, an
increase of 45 % above the current 2.85 billion gallons stored in Shuitle Meadow, Wassel,
Whigville, Wolcott, Lower Harts and Upper Harts Ponds combined,

It will increase New Britain’s system safe yield from 18.23 MGD to 20.20 MGD, an
approximate 2 MGD increase.

Only a 0. 07 MGD, or 70,000 gpd loss in safe yield is estimated during the time the existing
Tileon Quarry 15 expanded to its proposed final limits, and adequate safe vields and available
supplies will be maintained duning quarry expansion and reservoir creation. Therefore,
temporary pumping of stormwater runoff during quarry expansion will not be necessary.

Approximately 44 acres of woodlands on the western portion of the site will be left
undisturbed, to preserve the NDDB identified sub-acidic rocky summit outcrop community,
the two largest vernal pools on the parcel, Bradley Mountain and the majority of the hiking
trails, as well as other ecological receptors.

An additional 17 acres adjacent to the Tennessee Gas Transmission main easement on the
southeastern portion will remain undisturbed, which will minimize impacts to environmental
receptors, as well as provide additional buffers to both the gas transmission main and the
residential neighborhoods in New Britain.

If approved, Tilcon Inc. would donate approximately 291 acres, of which 132 acres is
presently within New Britain’s watershed area, to the Towns of Plainville and Southington,
and to the City of New Britain, as protected open space, enhancing source protection and
water guality in the future.
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The pnmary means of filling the proposed 2.31 billion gallon Storage Reservoir is flood
skimming from Coppermine Brook, utilizing New Britain's existing White Bridge Surface
Water pumping station. Upon completion of this Storage Reservoir, New Britain would only
withdraw water from Coppermine Brook during periods which meet DEEP Minimum
Streamflow requirements, and tum off their pumps during periods of lower flows. This by
itself will significantly increase streamflows in Coppermine Brook, especially during low
flow periods.

The increase in New Britain's Safe Yield will benefit not only New Britain, but the entire
Central Connecticut region, especially those utilities presently interconnected {Berlin,
Kensington, Plainville and Bristol), as well as potentially other communities.

Although future water demand projections are expected to only slightly increase between the
present and 2060, from %.3% MGD in 2015 o 1094 MGD in 2060, future events may
significantly impact New Bntain's available supply. These include:

. Surface water releases from New Britain's existing reservoirs 1o meet DEEP
Minimum Streamflow regulations by 2027,

. The impacts of climate change and potential reductions in safie vield,
. potential changes in Water Diversion policies in Connecticut,
which could restrict existing withdrawals and reduce safe yields,

. potential changes and long-term reductions with the MDC raw
water purchase contract,

. mereased water demands from a yet to be identified future Town or large user,

. catastrophic loss of a major source of supply due to flooding, dam breach,
contamination, sabotage or other acts,

. or others.

10} In summary, the major benefit in providing a new Storage Reservoir is to ensure that

adequate supplies of drinking water will be available to both New Britain and the
surrounding communities. In an uncertain future, the addition of a future source of supply
will help counteract the results of loss of supply, regulatory changes, or an unforeseen
increase in demand.
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C) ENVIRONMENTAL IMPACTS

The proposed quarry expansion and future Storage Reservoir creation will have the following
associated environmental impacts:

Approximately 72 acres of woodland would be cleared.

Approximately 4.7 acres of wetlands would be lost, including several vernal pools, within
the footprint of the proposed Storage Reservair,

Approximately 13.6 acres of Class | watershed land will be temporarily lost, during
quarry expansion, and prior to utilizing the excavation as a Storage Reservoir. Upon
completion and activation of the Storage Reservoir, this Class [ watershed land will be
significantly increased to include the 109 acre surface area of the Storage Reservoir itself,
as well as an additional 59 acres within 250 feet of the high water mark, creating a total
of 168 acres of Class I land.

The headwaters of two intermittent streams which begin on the property and help supply
the West Canal and Shuttle Meadow Reservoir, fall within the footprint of the proposed
Storage Reservoir. This amounts to a temporary loss of watershed area of 0.17 square
miles, resulting in a reduction of 0.07 MGD safe yield, to Shuttle Meadow Reservoir,
until the Storage Reservoir is created.

Although no federally listed endangered species were detected during the study, several
state listed species of concern were found to be present, and potentially impacted by the
project: the Jetferson Salamander, the Spotted Turtle, the Eastern Box Turtle and Fir
Clubmoss.
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