STATE OF CONNECTICUT
CONNECTICUT SITING COUNCIL

IN RE:

APPLICATION OF NTE CONNECTICUT, : DOCKET NO. 470
LLC FOR A CERTIFICATE OF :

ENVIRONMENTAL COMPATIBILITY AND

PUBLIC NEED FOR THE CONSTRUCTION,

MAINTENANCE AND OPERATION OF AN

ELECTRIC POWER GENERATING

FACILITY OFF LAKE ROAD, KILLINGLY, :

CONNECTICUT : OCTOBER 27, 2016

APPEAL OF AND RESPONSES TO THE
MUNICIPAL REGULATE AND RESTRICT ORDERS

On October 13, 2016, NTE Connecticut, LLC (NTE), received copies of the Killingly
Inland Wetlands and Watercourses Commission (IWWC) and Planning and Zoning Commission
(PZC) Regulate and Restrict Orders (collectively the Municipal Orders), issued pursuant to
Conn. Gen, Stat. Section 16-50x(d). NTE and its entire development team thank the Town of
Killingly (Town), the IWWC, the PZC, the Town’s professional staff and TRC, the Town’s
environmental consultant, for the thoughtful and thorough effort in compiling these Municipal
Orders.

As they were intended to do, the Municipal Consultation and Regulate and Restrict Order
processes undertaken by NTE and the Town resulted in the development of helpful
recommendations, conditions and orders for the Council’s consideration. While NTE believes
that the Killingly Energy Center (KEC) facility, as originally proposed, satisfies all of the
Council’s criteria and requirements for an electric generating facility and is well designed to
address environmental and land use considerations raised, NTE values the input of the Town the

IWWC and the PZC and, where practicable, has made every effort to incorporate these



Municipal Orders. In those instances, where the Municipal Orders could not be incorporated into
the KEC plan, NTE APPEAL‘S those orders, in whole or in part, to the Council.

Several of the Municipal Orders require certain Application and KEC facility plan
modifications. These modifications, including citations to the specific sections of the
Application to be modified by the Municipal Orders, are summarized in a memorandum from
Lynn Gresock of Tetra Tech éntitled Killingly Energy Center - Updates to CSC Application
Associated with Project Refinements (Exhibit 1). In addition, NTE has attached a modified
KEC facility Site Plan (Revised Site Plan) (Exhibit 2); a Revised Stormwater Pollution
Protection Plan (Revised SWPPP) (Exhibit 3): an Updated Acoustic Modeling Analysis (Exhibit
4); an Updated Erosion and S‘edimentation Control Plan (Updated E&S Plan) (Exhibit 5); and a
memorandum from REMA Ecological Service, LLC regarding Updates on Wetland Issues and

Surface Water Quality Sampling/End of Season Survey at Wetland A1 (Exhibit 6).

L. INLAND WETLANDS AND WATERCOURSES COMMISSION ORDERS

1. Based upon th;a outlet of the proposed drainage structure and regrading of the site,
there is concern that wetlands Al, A3, and X will not receive adequate overland flow resulting in
their destruction. A potential solution to this concern is described in the “Recommendations for
CSC Conditions and Third Party Review” by TRC Environmental Corporation (TRC) as:

° Rainfall recharge to groundwater feeding the wetlands will be significantly
impacted by the project through the extensive loss of the forested loose understory
layer, site regrading and compaction of the site soils. To provide positive means
of groundwater recharge a continuous crushed stone filled trench shall be installed
along the limits of grading from Wetland Al to Wetland A3.

o The trench shall be a minimum of 3 feet wide by 5 foot deep and shall be

completely enclosed with filter fabric and covered with 1 foot of topsoil.
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o The bioretention basin crushed stone underdrains shall be tied into the crushed
stone trench. This system will provide additional treated stormwater runoff
storage for recharge immediately up gradient from the wetland system.

o Soil breaks in the stone filled trench shall be provided between the bioretention
basins to ensure even distribution of water along the entire limits of grading.

The TWWC believes that this potential solution will not only allow the wetlands to

receive flows as and where they do currently, it will also be a benefit for the applicant as they
could do away with the proposed wet basin, avoiding a potential “decoy” vernal pool.

Response and Comment:

ORDER ACCEPTABLE IN PART AND APPEALED IN PART

The primary storm water basin has been reassessed to incorporate a crushed stone
layer into the design to encourage further infiltration. Two additional basins at the
headwaters of Wetland Al and A3 have been added and incorporated into the storm water
design (See Exhibit 3 - Revised SWPPP and Exhibit 5 - Updated E&S Plan). The two
additional basins will also ir'lcorporate a crushed stone layer to encourage infiltration.
Further, NTE will provide an infiltration mechanism as recommended (i.e., a crushed stone
trench) between the two new additional basins and wetlands A1 and A3, respectively. NTE
has verified that the two additional basins, two additional crushed stone trenches, and the
addition of crushed stone to' all three basins will allow for more than the recommended
infiltration volume. Therefore, NTE APPEALS the limited portion of the order calling for
the installation of a trench between KEC’s limits of grading and the entirety of wetlands

Al to A3.



It should also be noted that proposed crushed stone surfaces in these features will
serve as a further opportunity for infiltration and groundwater recharge at the completion
of construction. The “wet pool” feature has been removed from the primary stormwater
basin as requested. Although the original design was protective of both the wetland
function and potential vernal pool usage, the updated design will also support wetland and
vernal pool functions effectively.

2. The proposed oil tank and containment area pose a number of problems, namely:
The size of the containment area forces a large increase in grading towards the wetlands (Al);
The drainage inside the containment area could potentially allow for a fuel spill to enter the
wetlands; The fabric containment area has to be laid by hand and each seam must be joined
adequately or there is a risk of a spill getting into the ground water.

o The IWWC recommends a double walled or tank within a tank configuration

rather than the proposed single wall tank and containment area along with a
smaller containment area directly surrounding the proposed tank.
Per the report submitted by TRC:

o Eliminate the oil storage tank spill containment berm and change the welded steel
tank design to a double-wall or “tank in a tank” design.

o The bottom of the tank shall have a double floor with interstitial leak detection
monitoring. The tank bottom shall have an engineered cathodic protection
system.

e The welded steel tank shall be designed and constructed in accordance with API

Standards and shall comply with seismic design standards. Hydrostatic and leak



testing and inspection shall be under the direction of a competent third party

licensed professional engineer.

° Underground fuel piping shall be double walled with interstitial leak detection
sensing.
° The fuel unloading area shall have spill containment suitable to handle the largest

tanker capacit3ll used to offload fuel to the storage tank and shall conform to
40CFR112.

e A Spill Prevention, Control and Countermeasures Plan and Facilities Response
Plan conforming to 40 CFR 112 shall be prepared and implemented. The operator
shall and facility personnel shall receive and keep updated the required spill
response training and shall retain the services of an on-call Connecticut licensed
spill response contractor to assist with larger spills.

Response and Comment:

ORDER ACCEPTABLE.

Although the bermed and lined spill containment design for the ULSD storage tank
as originally proposed is a commonly used and accepted design, NTE has revised the ULSD
storage tank to include a secondary steel containment (i.e. tank in a tank) as requested,
which allows for elimination of the bermed spill containment area (See Exhibit 2 - Revised
Site Plan). The tank will include a double floor with engineered cathodic protection and
will be designed, fabricated and constructed in accordance with American Petroleum
Institute (API) standards applicable to Welded Steel Storage Tanks for Oil Storage (API-
650) and associated appendices for under tank leak detection. The tank will be subject to

scheduled inspections as per API-653 (Tank Inspection, Repair and Alteration). Below



grade piping shall be comprised of double wall pipe with interstitial leak detection, and the
loading areas will be designed in accordance with 40 CFR-112 with spill containment
capability suitable to handle the largest tanker capacity used to offload fuel to the storage
tank. As required, a spill prevention plan will be prepared and implemented in accordance
with 40 CFR-112, which will include contact information for a licensed spill response
contractor.

2} The 25 foot no disturbance buffer in the Killingly IWWC regulations section 6.3
is not being upheld.

Section 6.3 states: No disturbance wetland buffer - 25 feet. Separation distances listed
above may be increased by the Commission if deemed necessary for the protection and
preservation of the natural and indigenous character of the wetlands and/or watercourses system
and riparian corridors due to site specific factors such as topography, slope, soil type, presence of
rare, endangered and/or species of concern, unique or uncommon habitats, etc.

. The commission recommends that this buffer be increased to a minimum of 75

feet from wetlands A1 and A3 where ever feasible.

The report by TRC agrees with the commission's recommendation:

o Within the main plant parcel, move the limits of all grading activities, clearing
and disturbance a minimum of 75 feet from all wetland boundaries and maintain
the tree canopif in this zone.

® The location of the administration building, compressor station, main plant
facility, tanks and other site features shall be moved to accomplish the required

separation.



° Slopes should be no greater than 2 horizontal to 1 vertical and shall have turf
established to stabilize the surface from erosion.
® Erosion netting or turf reinforcing mat shall be used on all slopes equal to or
steeper than 3 horizontal to 1 vertical along the north side of the site along the
wetlands.
The commission also agrees with TRC that a 2:1 vegetated slope should be required,
however if it is feasible to have 3:1 slopes the commission would prefer that all slopes be at 3:1.

Response and Comment:

ORDER ACCEPTABLE IN PART AND APPEALED IN PART.

The majority of KEC layout was located more than 25 feet from wetlands, with the
exception of the very tip of Wetland A3 (which came within 20 feet of proposed grading)
and the area where a retaining wall was constructed to avoid impact to Wetland X.
However, in response to this order, certain elements (i.e., air cooled condenser, gas
compressor building, ring road) on the Generating Facility Site have been relocated or
reconfigured to increase the separation distance from all wetlands boundaries to a
minimum of 25 feet as required by the Town IWWC Regulations (See Exhibit 2 - Revised
Site Plan). NTE has increased that separation distance/buffer further, to comply with the
requested 75-foot separation, where feasible. Side slopes on the Revised Site Plan are
predominantly 2:1 and will be vegetated; the only location where a 1:1 slope is required is a
2,500-square foot area adjacent to Wetland X where that steeper slope is required to
comply with the 25-foot no disturbance buffer from Wetland X as defined in the Killingly
IWWC Regulations. For this limited area, NTE APPEALS that portion of the order

calling for a maximum 2:1 slope. Instead, rip-rap will be employed in this limited area for



stabilization of the 1:1 slope. In all other areas, permanent turf reinforcement matting will
be utilized as specified in the previously submitted plans and in the order.

4. The proposed Updated E&S Plan is too broad and does not go into enough

specifics for the challenges o% the site.

o In many instances the proposed silt fence and hay bales may not be enough to
stop all sedimentation, especially during construction when retention basins may
not be in place and functioning.

o An independer'lt inspector should be onsite to monitor E&S and drainage, in
addition to periodic inspections performed by town staff. |

° The commission also recommends that temporary drainage basins should be
constructed pri.or to grading the areas around wetlands Al, A3, and X. Runoff
shall be directed at the drainage basins.

The TRC report also addresses this recommendation:

° Temporary sediment basins shall be added upgradient of Wetlands Al and A3 and
shall be properly sized in accordance with the CT Water Quality Manual.

Killingly Inland Wetlands and Watercourses Regulations section 6.3 states:

No system, at any distance from such watercourse or inland wetland, shall be

constructed or maintained in such a manner so as to allow untreated surface

drainage into any such watercourse or inland wetlands. Guidelines are

available in the 2004 Storm Water Quality Manual, available from the Inland

Wetlands Agency, the Department of Environmental Protection (DEP), or from

the DEP. website: http:Hdep.state.ct.us.wtr;’stormwaterfstormwtrindex.

htm. (Effective date: May 15, 2011).



Response and Comment:

ORDER ACCEPTAi}LE.

NTE concurs that the discharge of untreated stormwater runoff to wetlands and
significant resource areas is unacceptable, and has not, therefore, included that type of
discharge in its stormwater design. Temporary sediment basins have been added
upgradient of Wetlands A1 and A3 (See Exhibit 5 - Updated E&S Plan) as requested, and
these features, along with the other best management practices identified in the Updated
E&S Plan, will be among the first measures implemented during initial site disturbance
activities. The construction' contractor will conduct regular inspections, as will NTE,
during construction to affirm that BMPs are properly installed, maintained and
functioning for the intended purpose. As required by CTDEEP, monthly inspection
reporting will be completed by a licensed professional engineer or certified professional in
stormwater quality (CPSWQ). In addition, NTE expects the Council to require that a
third-party inspector be utilized during construction and Town and CTDEEP staff will
also have authority to visit the site for construction inspections. These various checks and
balances will provide assurance that appropriate BMPs are selected and implemented to
keep the work area stabilized and prevent off-site concerns.

S. The commission recommends that at least one hydrodynamic chamber that also
removes suspended solids be installed in-line with the proposed catch basins prior to the exit to
the proposed drainage basin(s). This is in line with past practices on industrial and commercial
sites.

Response and Comment:

ORDER ACCEPTABLE.



NTE will comply with this order and has amended its project Site Plan and SWPPP
accordingly. The original KEC plan specified a hydrodynamic separator with oil isolation
capabilities at the single discharge point of the stormwater collection system. The drainage
design in the Revised SWPPP has been modified to create 3 separate discharge points with
hydrodynamic separators for each discharge. (See Exhibit 3).

6. The proposed 15,000 square feet of wetlands disturbance at the proposed
switchyard site (Wetland D) requires a permit from the US Army Corps of Engineers (USACE).
NTE is proposing a reclamation site of approximately 17,000 sq/ft of created wetland.

° Typically, when an applicant proposes a reclaimed / created wetland it is done at a

1.5:1 (past practice). NTE should propose a larger mitigation area and created
wetland.

o Detailed plans and plantings should be submitted to the Killingly IWWC for
review.

° This wetland éhould also be monitored by an independent inspector and
maintained aftér project completion to insure the wetland characteristics remain.

° The created wetland should be monitored for a period of two growing seasons
after full establishment.

The TRC report expo-unds on this:

° Wetland mitig'ation is proposed to offset the direct impact to Wetland D
associated with the construction of the switchyard. A wetland replication area
consisting of approximately 17,000 square feet (0.39 acre) is proposed.

° The proposed grading, planting and monitoring plans and details associated with

the wetland replication area has not yet been completed.
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° However, since the replication area is greater than 5,000 square feet, an
application will need to be submitted to the New England District of the USACE.
The New England District has detailed wetland creation plan submission
requirements that should ensure that sufficient detail is provided in the future.

o The Town of Killingly shall be given an opportunity to review and approve this
plan.

Response and Comment:

ORDER ACCEPTABLE.

NTE agrees that the proposed wetland fill, of 12,500 square feet (not the 15,000
square feet referenced in the order), requires filing with the USACE to affirm coverage
under its General Permit program. As a part of that filing, additional detail will be
developed regarding mitigation. NTE has proposed 17,000 square feet of wetland
replication, which will provide several hydrologic regimes, not just the “seasonally
saturated” regime of the existing wetland, and support a higher diversity pf flora and
fauna, including amphibians. The resulting created wetland has the potential to provide
more function and value than the existing wetland area, which is transitional in nature and
replete with invasive plants. NTE is willing to increase this to 18,750 square feet to reflect a
1.5:1 ratio.

In addition to the 18,750 square feet of created wetlands now proposed within a —
0.77-acre conservation easement, NTE previously identified in its Application proposed
wetland enhancements, incfuding 35,000 square feet on the Generating Facility Site and
18,000 square feet on the Switchyard Site. NTE discussed this proposed mitigation strategy

with the USACE during a pre-application meeting on September 28, 2016. At that
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meeting, the USACE discouraged the use of replication as a mitigation strategy and
suggested that an In-Lieu Fee, coupled with the proposed enhancements, was a more
appropriate strategy. Howéver, as noted above, NTE is willing to continue to provide for
replication and is willing to do so at a 1.5:1 ratio.

As noted, additional details will be provided in the USACE pre-construction
notification and will be shafed with the Killingly IWWC. Section 5.2 of the Wetland
Report: Proposed Conditions. references evaluation through two growing seasons and notes
that additional detail regarding monitoring provisions will be provided in the mitigation
plan. However, in order to better align with USACE wetland mitigation guidance,
monitoring and requisite maintenance will be expanded to five years post-implementation
and will include invasive plz;nt control and eradication. Monitoring will be conducted by a
qualified inspector (i.e., wetland scientist or wetland ecologist) with appropriate reports
submitted to both the USACE and the IWWC.

7. There have been no submissions to the IWWC for permitting of any proposed gas
lines and water lines.

° The IWWC requires that all permits for water and gas be applied for and

approved prior to the construction of the proposed energy generating facility.

Per the TRC report:

o Water supply from Connecticut Water Company, involving the Killingly system
interconnection with the Plainfield system, shall receive permit and other
necessary approvals from the Connecticut Department of Energy and
Environmental Protection and the Connecticut Department of Health before any

work on the site shall commence.
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. In addition the plans for installation of water mains shall receive all local and
Connecticut Department of Transportation road disruption and restoration
permits, including detailed plans for maintenance and protection of traffic before
site work shall commence.

® Plans for the installation of sewer, water main and gas pipelines in Lake Road,
including detajled plans for maintenance and protection of traffic, shall require
submission to the Town of Killingly for review and approval before any site work
shall commence.

Response and Comment:

ORDER ACCEPTABLE IN PART AND APPEALED IN PART.

NTE is committed to work with the Connecticut Water Company (CWC), Yankee
Gas Services Company (Yankee Gas) and the Town to obtain all necessary State and local
permits and approvals for the extension of water, sewer and natural gas service to the KEC
facility, including all necessary road disruption and restoration permits needed to complete
these improvements. NTE expects, however, that these permitting procedures will run
concurrently with certain site construction activity and do not need to be completed before

“any site work shall commence”. NTE, therefore, APPEALS only this limited portion of

this order.
8. NTE is showing an increase in peak runoff from the switchyard site to the
neighboring property.

° The TWWC requires that the peak runoff be equal to current peak runoff.
Stormwater retention as well as treatment of any runoff shall be submitted and

reviewed by the IWWC prior to approval.
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o NTE should follow MS4 guidelines for monitoring all stormwater on site prior to

any discharge to neighboring properties.

The IWWC would like to be informed of the Siting Councils ruling, and the procedure
followed to procure that rulin;g. The IWWC would also like to be informed of any modifications
to this proposal by either the Siting Council or NTE. Should there be a need to follow through
on any recommendations made, please feel free to contact the IWWC staff, Eric Rumsey at (860)

779-5310, or via email at erumsey@killinglyct.org. Referral back to the IWWC should be a

condition of élpproval, any recommendations made by the IWWC will be submitted to the Siting
Council for their approval and/or to keep the Siting Council informed of the actions taken by the

IWWC and the applicant.

Response and Com[qcnt:

ORDER ACCEPTABLE.

A stormwater basin with low level outlet has been designed and placed adjacent to
the switchyard to limit peak runoff and discharge at or below pre-construction conditions
(see Exhibit 3 — Revised SWPPP and Exhibit 5 - Updated E&S Plan). As required, MS4
guidelines and procedures for stormwater monitoring will be upheld during construction.
Peak runoff increases for the switchyard area were minor with the previous design, and the
revised design will ensure that the peak runoff will be equivalent to the current peak

runoff.

II. PLANNING AND ZONING COMMISSION ORDERS

The following regulations and restrictions are listed under the sections of the Town of

Killingly Zoning Regulations for a Site Plan Review that they would apply to.
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S. 470.9.1 - Public Safety

Emergency Management Services

1) That proper access for fire and all emergency response equipment shall be
maintained throughout all stages of the construction period, on site and along Lake Road.

Response and Comment:

ORDER ACCEPTABLE.

2) The owner/operator shall prepare and keep current an emergency response plan
and shall maintain at all times a designated team of on-site personnel trained to respond to
emergency situations. The plan shall identify Town of Killingly (TOK) fire, police and
emergency units, Town Officials, and Town Staff that will be notified in the event of an
emergency situation.

Response and Comnient:

ORDER ACCEPTABLE.

3) That the owner / operator put in place an emergency response plan, to include a
spill prevention control and countermeasure plan; said plan must be created in conjunction with
the proper town staff and emergency personal.

Response and Comment:

ORDER ACCEPTABLE.

4) The Fire Marshal, the Town Manager, and all other appropriate town staff shall be
notified as soon as practical within the first hour of occurrence of any spills and/or non-routine,
unexpected situations that ari-se at the facility that may pose a heightened risk to the public.

Response and Comment:

ORDER ACCEPTABLE.
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5) The owner/applicant must provide access to an on-site first aid station to all
employees during the construction phase of the project.

Response and Comment:

ORDER ACCEPTABLE.

Water Supply

1) Engineering drawings for the design for the improvements to the water system
(from Plainfield) shall be sub;nitted to the Town of Killingly (Engineering Department/Planning
Department) for review to verify that there will be enough water in said supply for the proper fire
protection through the construction phase and thereafter.

Response and Comment:

ORDER ACCEPTABLE IN PART AND APPEALED IN PART.

NTE will share the Town’s request to review engineering design drawings with the
CWC and will comply with all applicable state and local laws and regulations related to
water supply improvements‘, the connection of the Killingly and Plainfield water systems
and the adequacy of that water supply to the KEC facility. However, NTE cannot
unilaterally commit to the Town’s request without the consent of CWC and, therefore,
APPEALS only this limited portion of the order.

2) (1) Water supply improvements from Connecticut Water Company, involving the
Killingly system interconnection with the Plainfield system, shall receive permit and other
necessary approvals from the CT Department of Energy and Environmental Protection and from
the CT Department of Health before any work on the main site shall commence. (2) In addition,
the plans for installation of water mains shall receive all local and CT Department of

Transportation road disruption and restoration permits, including detailed plans for maintenance
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and protection of traffic before any work on the main site shall commence.

Response and Comment:

ORDER ACCEPTABLE IN PART AND APPEALED IN PART.

NTE and the Conneéticut Water Company will comply with all applicable State and
local requirements related to water supply improvements associated with the connection of
the Killingly and Plainfield systems, including any road opening permits or approvals.
Work related to these improvements will likely occur concurrently, with other on and off-
site project improvements. However, NTE does not believe that the water system
improvements, need to be C(')mpleted before the commencement of “any work on the main
[project] site”. NTE, therefore, APPEALS this limited portion of the Commission’s order.

3) That the owner/applicant shall confirm to the Town of Killingly (Engineering
Department/ Planning & Development Department) after construction and all improvements; that
there is sufficient water suppl'y to provide for the operation of the plant under all circumstances
and for the fire protection for the duration of the project. (Reference is hereby made to the
correspondeﬁce from CT Water Company, stating the project is to be revisited annually.)

Response and Comment:

ORDER ACCEPTAiBLE.

NTE will provide the Town with information from the CWC regarding the
sufficiency of the water supply as requested.

4) Appropriate bonds shall be provided to the Town of Killingly to ensure road
repair and maintenance and protection of traffic associated with any failure, settlement, defect or

other similar associated cost associated with water main installation.
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Response and Comment:

ORDER ACCEPTABLE.

NTE recognizes that it must comply with all local requirements for any work that
may occur within local roadways, including any and all necessary bonding requirements.

1) Plans for the installation of sewer, water main and gas pipelines in Lake Road,
including detailed plans for maintenance and protection of traffic, shall require submission to the
Town of Killingly (Engineering Department/Planning & Development Department) for review
and approval before any site work shall commence.

Response and Comnient:

ORDER ACCEPTABLE IN PART AND APPEALED IN PART.

NTE, in cooperation with CWC, Yankee Gas and the Town will comply with this
order and submit all plans for sewer, water and gas line work in Lake Road to the Town
prior to the commepcement' of work within Lake Road. However, NTE does not believe
that the commencement of this permitting for work within Lake Road needs to occur
“hefore any site work shall commence”. NTE, therefore, APPEALS only this limited
portion of this order.

2) Natural gas syétem interconnection and improvements necessary to supply fuel
for the project shall receive all local, state and federal approvals required before any site
construction shall commence. All such approvals shall be filed with the Town of Killingly
(Engineering Department/Plénning & Development Department)

Response and Comment:

ORDER ACCEPTABLE IN PART AND APPEALED IN PART.
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NTE will receive all necessary local, state and federal permits and approvals for the
natural gas interconnection-service required for the KEC facility, and agrees to file all such
approvals with the Town. NTE expects that permitting for the gas line interconnection will
occur concurrently with other site development activity and does not need to occur “before
any site work shall commence”. NTE, therefore, APPEALS only this limited portion of this
order.

3) Appropriate bonds shall be provided to the Town of Killingly to ensure road
repair and maintenance and protection of traffic associated with any failure, settlement, defect or
other similar associated cost associated with utility installations.

Response and Commient:

ORDER ACCEPTABLE.

Widening of Lake Road and Traffic

1) The commission would like to see the switchyard be moved across the street (to
the north side of roadway) onto the main location of the proposed energy power plant. The

reasoning behind this is as follows:

a) the removal of high tension lines over the roadway:
b) less impact on the rural neighborhood;
c) minimize the impact on the cemetery that is located on the present

switchyard site;
d)  would allow the minimization of the curve radius on the widening of

Lake Road.

Response and Comment:

ORDER APPEALED.
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NTE APPEALS this order for the following reasons, in response to the PZC’s four
listed concerns:
a) Due to, the current configuration, location and size of structures of the
existing transmission line right of way east of the Generating Facility Site, as
well as the topography on the Generating Facility Site and the existing
transmission line right of way, the interconnection with the Eversource 345
KV transmission system would still be required to take place south of Lake
Road, on the Switchyard Site. Therefore, the transmission lines would still
be required to cross Lake Road, even if the switchyard itself was located on
the Generating Facility Site.
b) There are currently four transmission lines (two 115 kV, two 345 kV)
crossing Lake Road approximately 550 linear feet from the location of
KEC’s proposed Lake Road crossing. The proposed location of the
switchyard is immediately adjacent to this major transmission corridor.
The location of the switchyard and transmission line crossing over Lake
Road is not inconsistent with what currently exists in this area. In addition,
placement of the utility switchyard north of Lake Road would significantly
lessen the amount of equipment setback to Lake Road, as well as increasing
the required ‘amount of grading, potential blasting and potential tree
clearing close to the property boundary required, thereby increasing visual
impact of the entire project.
c) The cemetery will be protected and enhanced even with the Utility

Switchyard on the Switchyard Site. Buffer has been maintained where

220-



2)

possible, and a retaining wall has been incorporated into the design to
maximize separation where a buffer cannot be established NTE will work
with the State Historic Preservation Office to implement construction and
operational measures to prevent impact and to better showcase the cemetery
as a local historical resource.
d) The design of the curve radius is independent of the location of the
Utility Switchyard. Rather, the location of exisﬁng transmission line towers,
neighboring properties, and the cemetery are the key factors.
Notwithstanding, NTE is proposing to widen the width of the road to
accommodate two WB-62 Design vehicles traveling in opposite directions.
The design of the roadway will be coordinated with the Town engineering
department and all applicable CTDOT and Town specifications will be met.

Engineering drawings for the widening and realignment of Lake Road shall be

submitted to the Town of Killingly (Engineering Department/Planning Department) for review

and approval. The design shall allow safe travel way and sight distance for large tractor trailer

trucks/tankers (WB-62 design vehicles) and Town of Killingly fire trucks traveling east of the

plant entrance.

Response and Comment:

ORDER ACCEPTABLE.

3)

Other signage needed to restrict truck traffic west of the site entrance shall be

provided at the Town of Killingly's direction (Engineering Department)

Response and Comment:

ORDER ACCEPTABLE.
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4) Any stone walls / fences disturbed by the road realignment shall be restored at a
safe distance from the edge of the travel way to maintain the rural character of the road. The
owner/applicant shall bear the burden of the cost of said restoration.

Response and Comment:

ORDER ACCEPTABLE.

5) All project construction traffic shall be required to enter from the east and leave to
the east toward Attawaugan Crossing Road /1-395 along Lake Road. Traffic shall not be
permitted to travel west on Lake Road toward Route 101.

Response and Comment:

ORDER ACCEPTABLE.

NTE assumes for the purposes of this response that “construction traffic” does not
include personal vehicles driven by construction workers and employees at the NTE site.
Passenger vehicles may well use portions of Lake Road to the west of the site in accordance
with current restrictions.

6) When traffic volumes and deliveries during construction create traffic issues, the
contractor shall be required to comply with the Town of Killingly's request to provide manual
traffic control support or modify activities to alleviate congestion and ensure public safety. Non-
compliance will result in proj 'ect shut-down until measures correct the issues to the Town of
Killingly's satisfaction. The contractor is required to alert the Town of Killingly of any
deliveries of oversize vehicles that may need traffic control.

Response and Comment:

ORDER ACCEPTABLE IN PART AND APPEALED IN PART.

NTE will comply with this order and will work with the Council and the Town

)



throughout the construction of the KEC to ensure adequate and appropriate traffic and
public safety measures are in place and will alert the Town prior to delivery of any over-
sized vehicles, equipment or facility components. NTE disagrees that non-compliance
should result in shut-down of KEC construction activities; rather, should an issue arise,
NTE and the Town would determine the specific cause and immediately agree on measures
to address the particular issue of concern. Therefore, NTE APPEALS only this limited
portion of the PZC order.

7 The Town of Killingly requires that inspection of all road construction along Lake
Road is inspected by either the Town, or in its sole discretion is designated representative, paid
for by NTE, (to make sure that all construction is done to the proper standards and that public
safety is recognized and propeérly required traffic controls, and construction matters are in place
at all times). The Town shall have the authority to direct the owner/applicant to cure deficiencies
in workmanship; non-compliance will result in road construction project shut-down until
measures to correct the issues to the Town of Killingly's satisfaction.

Response and Comment:

ORDER ACCEPTABLE IN PART AND APPEALED IN PART.

NTE will comply with this order and will work with the Council and the Town
throughout the construction of the KEC to ensure adequate and appropriate traffic
controls and public safety nieasures are in place for road construction along Lake Road.
NTE disagrees that non-compliance should result in shut-down of KEC construction
activities; rather, should an issue arise, NTE and the Town would determine the specific
cause and immediately agre;e on measures to address the particular issue of concern.

Therefore, NTE APPEALS only this limited portion of the PZC order.
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8) The Town of Killingly will require that the road widening of Lake Road is
completed prior to the commencement of site construction activities. Also, owner/applicant must
provide the Town of Killingly with a plan on how they are going to acquire the property in order
to complete the widening of Lake Road.

Response and Comment:

ORDER ACCEPTABLE IN PART AND APPEALED IN PART.

Lake Road widening and property acquisition plans will be developed and
submitted to the Town for review prior to the commencement of any road widening
improvements. Other site construction activities may commence prior to the approval of
the Lake Road widening plans. Reconstruction of the roadway will likely be completed
early in the construction process but does not need to occur “prior to the commencement of
site construction activities”.. Therefore, NTE APPEALS only this limited portion of the
PZC order.

9) The Town of Killingly will require bonding to ensure that all road work is
constructed and completed properly and on time.

Response and Comment:

ORDER ACCEPTABLE.

NTE will comply with all bonding requirements for the Lake Road improvements.

Pre-Construction and Construction

1) The Town of Killingly requires a copy of any construction sequencing and
management plan to include but not be limited to detailed project schedules for all work
activities with weekly work plans, lay down areas, worker numbers, worker parking, traffic

management, delivery routes, coordination with local authorities regarding any potentially
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disruptive deliveries. The Town of Killingly requires they receive a copy of said construction
sequencing and management ‘plan, and that said plan be delivered in a prompt and timely
manner, including any changes thereto.

Response and Comment:

ORDER ACCEPTABLE.

NTE will comply Witil this order and fully expects that the described construction
sequencing and management plan will be required as a part of the Council’s D&M Plan.

2) A pre-construction meeting with key town staff (Engineering Department/
Planning & Development / Building Office / Fire Marshal) is required no less than eight weeks
in advance of any proposed construction commencement including initial site clearing and
preparation.

Response and Comment:

ORDER ACCEPTABLE.

3) Notification shall be provided to the Town of Killingly and key town staff
(Engineering Department/ Planning & Development / Building Office / Fire Marshal no less than

three weeks in advance of:

a) Commencement of facility construction:

b) Commencement of facility testing;

c) Commencement of commercial operation;

d) Commencement of any routine maintenance which generates loud or

unusual noises; and

e) Permanent termination of any operation of the project.
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Response and Comment:

ORDER ACCEPTABLE.
4) Notification shall be provided to the Town of Killingly of any unscheduled
maintenance which generates loud or unusual noises shall be made as soon as the need is

apparent.

Response and Comment:

ORDER ACCEPTABLE.

5) The Town of Killingly requires copies of any required construction reports
submitted to the Siting Council that are part of the Siting Council's regulations and restrictions;
including but not limited to: Quarterly progress reports, starting with the commencement of
construction and ending with the commencement of commercial operation.

Response and Comment:

ORDER ACCEPTABLE.

6) The Town of Killingly and key town staff (Engineering / Planning &
Development / Building Offi¢e / Fire Marshal) shall receive copies, notices and the opportunity
to review any other applications, petitions or amendments that may be required in conjunction
with this project and/or necessary for its interconnection into the public water supply lines, the
electrical transmission grid and/or fuel pipeline, or any other related activity.

Response and Comment:

ORDER ACCEPTABLE.
7) The Town of Killingly requires that an independent third party
engineering/environmental pfofessional be hired by the Town to act as its representative, paid for

by the owner / applicant, to be on site every day during the construction period to verify that all
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proper procedures, regulation§, restrictions, etc. on the federal, state and local level are being met
and followed by the owner /applicant and its representatives. The third party (town
representative) shall have the authority to direct the contractor to cure deficiencies in
workmanship, including requiring additional sedimentation and erosion control measures and
dust control. If deficiency is not cured the Town of Killingly shall havei the authority to shut
down the project until the deficiencies are cured.

Response and Comment:

ORDER ACCEPTABLE IN PART AND APPEALED IN PART.

NTE does not object.to the request that the project hire a third party
engineering/environmental professional to monitor construction activity. NTE would look
to the Council to provide the scope of work to be performed and inspection frequency by a
third-party professional. NTE APPEALS that limited portion of the order that attempts to
dictate the need for daily site inspections.

8) The entire site during the construction phase and after shall be surrounded by
security fencing, and said security fencing shall Be gated at night to protect the public.

Response and Comment:

ORDER ACCEPTABLE.

Qil Storage Tank

1) (1) Eliminate the oil storage tank spill containment berm and change the welded
steel tank design to a double wall or “tank-in-a-tank” design. The bottom of the tank shall have a
double floor with interstitial leak detection monitoring. The tank bottom shall have an
engineered cathodic protection system. Exterior tank coating shall be a neutral beige/tan color to

be selected by the Town of Killingly (Engineering Department). The welded steel tank shall be
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designed and constructed in accordance with API Standards and shall comply with seismic
design standards. Hydrostatic and leak testing and inspection shall be under the direction of a
competent third party license_;, professional engineer. (2) Underground fuel piping shall be
double walled with interstitial leak detection sensing. (3) The fuel unloading area shall be
designed and constructed Wit_h spill containment suitable to handle the largest tanker capacity
used to offload fuel to the storage tank and shall conform to 40CFR112. A Spill Prevention,
Control and Countermeasures Plan and Facilities Response Plan conforming to 40CFR112 shall
be prepared and implemented. (4) The operator shall and facility personnel shall receive and
keep updated all of their required spill response training and shall retain the services of an on-call
Connecticut licensed spill response contractor to assist with large spills throughout the lifetime
of the power generating plant.

Response and Comment:

ORDER ACCEPTABLE.
See NTE’s response to the IWWC Order No. 2 above.

S. 470.9.2 - Storm Drainage

1) We defer to the Inland Wetlands & Watercourses Commission; we also refer to
our consultant's comments on this matter as listed in their attached report.

Response and Comment:

See NTE’s responses to IWWC orders above.

2) The Town of Killingly also requires that the owner/applicant be held to the
standards listed in the <2002 Connecticut Guidelines for Soil Erosion and Sediment Control” (by
the Connecticut Council on Soil and Water Conservation in Cooperation with the Connecticut

Department of Environmental Protection / now DEEP); and the "2004 Connecticut Stormwater
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Quality Manual” (by the Connecticut Department of Environmental Protection / now DEEP).

Response and Comment:

ORDER ACCEPTABLE.

S.470.9.3 — Pedestrian and Vehicular Access

1) The owner/applicant must provide safe and secure pedestrian access to and from
the employee parking lot and the main construction site.

Response and Comment:

ORDER ACCEPTABLE.

2) That at all times (pre-construction, construction, and post construction) the
owner/applicant must make sure that there is an ingress and egress available to emergency
services vehicles.

Response and Comment:

ORDER ACCEPTABLE.

3) No permanent access is shown on any plans with regard to the switchyard if the
switchyard stays on the soutﬁem side of Lake Road. This is a concern for public health, safety,
and general welfare.

Response and Comment:

ORDER ACCEPTABLE.
Permanent access to the switchyard site is shown on the original site plan included
as a part of the NTE Application on Figure 2-8.

S.470.9.4 — Noise Abatement

1) The State of Connecticut noise standard and the Town of Killingly noise

ordinance defines ambient/background sound as the Log (not Lgg) standard. Noise analysis and
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background noise levels shall-be rerun using this standard for compliance. The standard also has
a numerical definition for prominent discrete tones that shall also be included in the report. If a
prominent discrete tone sound is generated by the project, then the allowable 51 dBA limit is
reduced by 5 dBA.

Response and Comment:

ORDER APPEALED.

NTE respectfully APPEALS this order. The Connecticut noise regulations and the
Town of Killingly noise ordinance identify the Lo to characterize background noise;
however, background noise'is not used to determine compliance unless measured levels are
in excess of the standards, which is referred to as ‘high-background noise’. If measured
levels are in excess of the standards (51 dBA), a sound source is not permitted to exceed the
background noise level by 5 dBA.

The measured Loy values presented in Section 7.4 of the CSC Application are well
below the most stringent 51 dBA standard; therefore, the area surrounding the KEC Site is
not considered to have high-background noise and the absolute standards apply. KEC
meets the most stringent 51I dBA sound level limit applicable at the property boundaries.
Additionally, no discrete tones are expected to be associated with normal operation of the
KEC.

2) The modeling results shall be presented for discrete residential location property
lines to show if compliance with the noise standards is achieved, since the ambient measurement
locations are not necessarily e;t the actual residences. The standards apply at the residential

property lines.
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Response and Comment:

ORDER APPEALED.

NTE respectfully APPEALS this order. The Connecticut noise regulations and the
Town of Killingly noise ordinance identify the point of compliance as the property
boundary. The analysis completed for the KEC includes modeling results at discrete
locations that confirm compliance at the property boundary; therefore, normal operation
of the KEC will be in compliance with state and local noise standards. The isopleth map,
provided in Figure 7-5 of the CSC Application and in the Updated Acoustic Modeling
Analysis, illustrates the level of sound resulting from KEC’s normal operation in areas
surrounding the KEC Site.

3) There is no analysis in the application of the potential impact that the modeled
operational sound levels may result in non-conformance with noise standards. The analysis shall
be expanded to show the modeled project sound levels at discrete residential locations, the
measured late night ambient Lo (not Lgo) sound levels, and what increases over ambient are
expected at night. Showing compliance with the regulatory limits is required, but simply
meeting a limit does not necéssarily mean that no impacts will occur. A basis or rationale for
determining if the expected p‘roj ect noise levels and/or the increase over ambient conditions are
significant shall also be provided.

Response and Comment:

ORDER APPEALED.
NTE respectfully APPEALS this order. Normal operation of the KEC has been
demonstrated to comply with applicable state and local standards, which do not require

comparison to ambient conditions unless a project setting is identified as a high-
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background noise area (as outlined in Section 22a-69-3.6 of the Connecticut noise
regulations). As noted above, the area surrounding the KEC Site is not considered a high-
background noise area.

4) A statement is made that there would not be perceptible change in sound at
locations near Alexander Lake, yet, there is no analysis of this within the report. Further, no
ambient measurements were eonducted near Alexander Lake to support this assertion. NTE
indicates the noise contours show Project levels of 27 dBA or lower, and that the lowest
nighttime measured anywhere was 26 dBA. However, the contours provided by NTE dearly
show Project levels of greater than 30 dBA at Alexander Lake. Increased levels of 3 dBA or
more are considered perceptible and applicant's data therefore indicates a perceptible change.

Response and Comment:

ORDER APPEALED.

NTE respectfully APPEALS this order. Modeled sound levels near Alexander Lake
show decibel values ranging from the mid-20s to the low-30s dBA in the Application
(Figure 7-5) and even lower levels for more of the Alexander Lake area in the Updated
Noise Modeling, which reflects the layout refinements and the effect of intervening
structures. KEC has demonstrated compliance with the stringent 51 dBA limit applicable
at the property boundaries and sound levels at Alexander Lake are well below that limit.
Imperceptibility or inaudibility under all operating conditions is not required by the Town
of Killingly or the State of Connecticut, and is an unrealistic expectation for this Project or
any other industrial or commercial activity.

5) It is stated that construction may occur 7 days per week, and that construction

could last for 3 years. This would have the potential to result in an adverse impact. Some
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numerical analysis of construction noise levels shall be provided to support the assertion that no

adverse or long- term impacts will occur.

Response and Comment:

ORDER APPEALED.

NTE respectfully APPEALS this order. Both the state and local noise requirements
list construction, including loud noises such as blasting, as exceptions to the requirements,
if created during daytime hours. NTE has committed to restricting particularly loud
construction activities (i.e., blasting, steam blows) to daytime hours. Although a numerical
analysis could be conducted, it could only employ assumptions based on the anticipated
range of activities during certain phases of construction, which would vary depending on
construction progress and vs_fould not be particularly meaningful. NTE will establish a
procedure prior to the start of construction to address the handling of construction noise-
related complaints.

6) The owner/applicant shall provide to the Town of Killingly staff (Engineering
Dept. / Planning Dept.) the name and number of the owner/applicant's key personnel to contact
that can resolve an issue the Town of Killingly may have with noise.

Response and Comment:

ORDER ACCEPTABLE.

7 The owner/applicant shall also provide notification to the Town of Killingly staff
(Engineering / Planning & Development / Building Office / Fire Marshal) if there is going to be
noise for an extensive period of time so the public may be notified.

Response and Comment:

ORDER ACCEPTABLE.
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8) In the event th:at a noise abatement issue cannot be resolved, in the Town of
Killingly's sole discretion in a timely and effective manner; the Town of Killingly shall follow
and enforce its existing noise ordinance found in its Code of Ordinances Chapter 12.5 (Planning
and Development) Article VI (Noise Ordinance, Sections 12.5-120, et seq, and as may be
amended. |

Response and Comment:

ORDER ACCEPTABLE.

S.470.9.5 — Other Pollution or Related Problems

Air Quality
1) The Commission requests that the CT Siting Council review and consider

additional analysis regarding the effect of emissions on nearby sensitive receptors. The
additional analysis should include an evaluation through the CT Department of Health on the
effect that air emission from the plant will have on the incidence(s) of asthma and other
respiratory ailments in the Town of Killingly and surrounding communities. The Town of
Killingly is concerned with the effects upon young children and the elderly, as there are schools
and elderly care facilities all llocated within an approximately a 2.00 / 3.00 mile radius of the
proposed site development. The commission refers the CT Siting Council to the following -
Centers for Disease Control (https://www.cdc.gove/air/pollutants.htm); and the CT Department

of Health (http://www.ct.gov/dph/cwp/view.asp?a=3137&q=398480).

Response and Comment:

ORDER APPEALED.
NTE respectfully APPEALS this order. The KEC has been designed to comply with

the National Ambient Air Quality Standards (NAAQS), which have been established by the
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U.S. Environmental Protection Agency to protect the most sensitive populations, such as
children, elderly, and individuals suffering from respiratory disease. These and other air
quality requirements are addressed in NTE’s pending air permit application now
undergoing CTDEEP review. Additionally, operation of the KEC will displace older, less-
efficient generating units, improving the air (iuality of the surrounding area.

2) For the emergéncy generator and fire pump respectively. Tier 2 and Tier 3
emission standards are proposed. These comply with NSPS IIII. But for BACT, one must
consider available and innovative technologies. It is reasonable to reject Tier IV engines, which
would typically use SCR. But there are Tier III (Less polluting) engines widely available at the
rating specified for the emerg.ency generator.

Response and Comment:

ORDER APPEALED.

NTE respectfully AI;PEALS this order. No Tier 3 standards have been
promulgated for engines gr;eater than 560 kilowatt (kW); the emergency generator
proposed for KEC is 1,500 kW. KEC’s proposed fire pump engine (228 kW) meets the
Tier 3 standard.

3) Emission for formaldehyde from the CTG are based upon the MACT floor
emission rate determined by [‘JSEPA for the National Emission Standard for Hazardous Air
Pollutants (NESHAP) Subpart YYYY, as representative for a CTG equipped with DLN
combustors and an oxidation catalyst, Subpart YYYY applies to major sources of HAPs. The
project is an area source. Subpart YYYY does not apply to duct burners. The application should
either use vendor data for formaldehyde emissions, or use AP42 emission factors and the heat

input as 59F [2,871 MMBtuwhr (CTG) + 895 MMBtu/hr (DB)] the uncontrolled PTE of
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formaldehyde would be: (2,871 +895)*8.760*0.00071/2000=11.7 tpy. Note that a source with a
PTE of 10- tpy of a single HAP is a major source of HAPS. The actual stack concentration
(ASC) of formaldehyde would be approximately twice the maximum allowable stack
concentration (MASC) [i.e., it would not comply w/ CT air toxics regulations],

Response and Comment:

ORDER APPEALED.

NTE respectfully APPEALS this order. AP-42 emission factors are based upon
emissions testing conducted more than 20 years ago on uncontrolled and now-obsolete
combustion turbine generators (CTGs), and are inappropriate to apply to the unit
proposed for the KEC facility, which is a new state-of-the-art CTG equipped with dry low
nitrogen oxide (NOx) combustors and an oxidation catalyst. USEPA’s MACT Floor
evaluation involved extensive testing of similar state-of-the-art CTGs equipped with similar
emission controls. As a result, NTE believes the Subpart YYYY values represent the most
applicable formaldehyde emission factor for the KEC CTG. The formaldehyde emission
rates used by KEC are identical to the limits approved by CTDEEP as BACT in the most
recent combined cycle turbine project in Connecticut (Towantic Energy), as well as those
proposed in the most recent application currently before the CTDEEP (Bridgeport
Harbor).

It should also be notéd that the Subpart YYYY regulation actually does not apply to
major sources of HAP; rather, it applies to a CTG located at a major source of HAP, as
determined by potential emissions from the entire facility, not just from the CTG. See 40
CFR 63.6085. KEC is not a major source of HAP, and therefore it is correct that Subpart

YYYY does not apply to the KEC CTG. However, Subpart YYYY remains relevant as
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setting forth up-to-date and representative emission factors for the KEC CTG. Also,
although duct burners are not directly covered under Subpart YYYY, in cases such as this
where such equipment would be integral and difficult to separately monitor, it is common
practice to incorporate duct burner emissions into the CTG emission figures.

4) The Town of Killingly shall be given the opportunity to review Air Permit
conditions imposed by the CT DEEP and if there are changes to the plant design and operation,
the Town of Killingly shall be given sufficient time to review and respond.

Response and Comment:

ORDER ACCEPTABLE.

While outside the scope of the Siting Council’s authority, the Town currently has
reviewed and will continue to have the opportunity to review and comment on the NTE Air
Permit application now being reviewed by the CTDEEP.

Erosion and Sediment (E&S) and Dust Control

1) Phasing and details of the grading activities shall be provided, with additional
E&S control information shown for each phase on the drawings. Locations for soil, topsoil and
rock stockpiles shall be provided, with appropriate means to control erosion and sedimentation.
Location for the placement of rock crushing and screening operations shall be shown along with
appropriate means of E&S Control. Total quantities of estimated earth excavation, rock
excavation and fill volumes shall be provided. Any soil material brought to the site and used on
the project shall be tested at a frequency of 1 sample per 1000 cubic yards for all constituents to
determine compliance with the CT DEEP standards for Residential Direct Exposure and GA

Pollutant Mobility Criteria.
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Response and Comment:

ORDER ACCEPTABLE

Should the project be approved by the Council, NTE will prepare and submit a
detailed phasing and construction sequencing plan in conjunction with registration under
the CTDEEP General Permit for the Discharge of Stormwater Associated with
Construction Activities. This registration will be prepared by a licensed professional
engineer and will require a 3rd party review by a second licensed professional engineer
prior to submittal to the CTDEEP.

NTE expects approximately 220,000 cubic yards of material to be relocated on site,
resulting in a balanced cut and fill. As described in Section 3.2.1 of the Application
(Volume I), the intent of the grading plan is to minimize the total net import or export of
material to or from the site, Limited quantities of structural fill may need to be brought to
the site if adequate material is not present. Imported soils will be subject to appropriate
testing.

2) Temporary sediment basins shall be added upgradient of Wetland Al and A3 and
shall be properly sized in accordance with the CT WQM.

Response and Comment:

ORDER ACCEPTABLE.

See Exhibit 3 — Revised SWPPP and Exhibit 5 — Updated E&S Plan.

3) The CT General Permit for Stormwater for Construction Activities requires that
for site disturbances of 15 acres or more the Stormwater Pollution Prevention Plan (SWPP) and
stormwater system design must be reviewed and certified by a third-party independent

Connecticut Licensed Professional Engineer not connected to the project. This shall be a
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condition of approval.

Response and Comment:

ORDER ACCEPTABLE.

4) A detailed plan for dust control and management for site grading and on-site
soil/rock processing shall be required. Significant volumes of water will be required to prevent
fugitive dust and tracking onto Lake Road. Provisions for water supply, water tanker, sprinklers
and equipment water sprays shall be provided and in place before site work begins.

Response and Comment:

ORDER ACCEPTABLE.

5) The Town of Killingly requires that the applicant shall become familiar with the
Town of Killingly Earth Filling and Excavation Regulations (Section 560 - Town of Killingly
Zoning Regulations); and that the applicant follow said regulations as a requirement. The
Commission requires that the applicant provide the Commission with the detailed plan for dust
control and management as noted above.

Response and Comment:

ORDER ACCEPTABLE.

S.470.9.6 - Landscaping and Screening

Site Plan Conditions/Grading

1) The Town of Killingly requires that within the main plant parcel, the
owner/applicant shall move the limits of all grading activities, clearing and disturbance a

minimum of 75 feet from all wetland boundaries and maintain the tree canopy in this zone.
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Response and Comment:

ORDER ACCEPTABLE IN PART AND APPEALED IN PART.

See NTE’s response to IWWC Order No. 3 above.

2) The Town of Killingly requires that the location of the administration building,
compressor station, main plar'1t facility, tanks and other site features shall be moved to
accomplish the required separation.

Response and Comment:

ORDER ACCEPTABLE IN PART AND APPEALED IN PART.

See NTE’s response ;0 IWWC Order No. 3 above.

3) The Town of Killingly requires that slopes should be no greater than two (2)
horizontal to one (1) vertical and shall have turf established to stabilize the surface from erosion.
Erosion netting or turf reinforcing mat shall be used on ail slopes equal to or steeper than three
(3) horizontal to one (1) vertical along the north side of the site along the wetlands. (That is if
the CSC allows the slopes to be greater than 2:1).

Response and Comment:

ORDER ACCEPTABLE IN PART AND APPEALED IN PART.

See NTE’s response to IWWC Order No. 3 above.

Landscaping

1) The Town of Killingly requires that NTE provide a complete landscaping plan for
the main plant site and the switchyard site prepared by a licensed landscape architect. The plan
shall be submitted to the Town of Killingly PZC for review and approval. The plan shall provide
adequate tree and shrub plantings to provide an effective visual screen from Lake Road and the

residential property abutting on the west. Areas of the site disturbed by site grading activities
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that are not part of the active facility shall be replanted with trees to reestablish wooded /
forested coverage. There must be enough soil (12 — 18” of combined top spoil and sub soil) to
sustain such forested coverage.

Response and Comment:

ORDER ACCEPTABLE.

The revised grading plan and elimination of the fuel tank berm will allow the
project to maintain greater vegetated buffers along the western property boundary.
Where possible, existing vegetation along Lake Road and the western boundary will also be
maintained. Where grading requires removal of vegetation in areas that are not part of the
active facility, forested coverage will be re-established to provide visual screening. A
landscaping/planting plan will be prepared and presented as a part of the D&M Plan for
review by the Town and approval by the Council.

2) The Town of Killingly requires that buffers be doubled (see minimum setback
chart attached hereto and incorporated herein by reference) within certain areas of the site, where
possible to limit the impact upon the surrounding residential area.

Response and Comment:

ORDER ACCEPTABLE IN PART AND APPEALED IN PART.

NTE will attempt, where possible, to maintain existing vegetation along the
perimeter of the KEC site and increase the size of that buffer nearest the adjacent
residential neighbors. NTE cannot commit, at this point, to the “doubling” of these buffers
and therefore appeals this portion of the PZC order.

3) The Town of Killingly requires that the owner / applicant shall comply with the

necessary lighting to adhere to the Town of Killingly's Dark Sky regulations found in the Town
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of Killingly Subdivision Regl‘llations Article TV Section 17 Lighting — “Outdoor lighting, if
proposed and in the Commission necessary, shall be designed to provide the minimum lighting
necessary to ensure adequate safety, night vision, and comfort, and shall not create or cause
excessive glare on adjacent properties and public street rights-of-way. Streetlights shall be
avoided in subdivisions located in rural areas of Town.”

Response and Comment:

ORDER ACCEPTABLE.

S. 470.9.7 — Neiechborhood Impact

1) Should the CT Siting Council and/or CT DEEP find that factors and reasons for
not moving the switchyard override the PZC's preference for the move, the PZC requires the
owner/applicant do research in the graveyard area, outside of the stone walls to verify that the
switchyard will not interfere with any possible grave sites located outside of the stone walls.

Response and Comment:

ORDER ACCEPTABLE.

NTE will comply with this order by working with the State Historic Preservation
Office (SHPO) to identify appropriate measures in areas where the 50-foot buffer
recommended by the SHPO cannot be maintained.

S. 470.9.8 Architectural and Aesthetic Impact

1) As stated earlier the commission requests that where it can be accomplished that
buffer zones be doubled, where they cannot be doubled, that they be maximized, and that
plantings / landscaping are put in place that buffers the energy plant from the surrounding area.

Response and Comment:

ORDER ACCEPTABLE IN PART AND APPEALED IN PART.
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NTE will attempt, where possible to maintain existing vegetation along the
perimeter of the KEC site and increase the size of that buffer nearest the adjacent
residential neighbors. NTE cannot commit, at this point to the “doubling” of these buffers
and therefore appeals this portion of the PZC order.

2) The commission would like the total project to be on one parcel of real estate.

Response and Comment:

ORDER APPEALED.
See NTE’s Response and Comment - Widening of Lake Road and Traffic No. 1 on
pages 22-24 above.

S. 470.9.9 Zoning Regulations

1) The commission requires the owner / applicant must be aware of other Town of
Killingly Zoning Regulations' that apply to this project and should be followed;
a) Section 450 et seq.; — Dimensional Regulations
b) Section 470 et seq.; — Site Plan Review
c) Section 560 et seq.; — Earth Filling & Excavation
d) Sectio'n 700 et seq.; — Special Permits
e) Section 790. — Bonding

Response and Comment:

ORDER ACCEPTABLE.
NTE is familiar with the identified provisions of the Killingly Zoning

Regulations.
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NTE CONNECTICUT, LLC
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EXHIBIT 1

Tt | TETRA TECH

MEMO

To: NTE Connecticut, LLC
From: Lynn Gresock
Date: October 27, 2016

Subject: Killingly Energy Center — Updates to CSC Application Associated with Project Refinements

In response.to local comments, including Regulate and Restrict Orders submitted by the Killingly Inland Wetlands
and Watercourses Commission and Planning and Zoning Commission, on the Killingly Energy Center (KEC) CSC
Application, NTE Connecticut, LLC (NTE) has considered the comments and implemented refinements to the KEC
layout and erosion and sedimentation control and stormwater design. This memorandum provides information as
a guide to where the updated information has implications to the CSC Application as submitted, utilizing the CSC
Application table of contents as a framework. In general, the changes result in improvements to the wetland and
stormwater impacts, with other impacts remaining similar to the levels reflected in the CSC Application.

Executive Summary — No change to this section results from the KEC refinements.
1.0 Introduction — No change to this section results from the KEC refinements.

2.0 Project Description — Elements of the proposed facility fayout have changed as a result of the KEC
refinements, although no material change in level of impact results. The description of KEC equipment in Section
2.2 has not changed, although some of the smaller structures have been repositioned and the ultra-low sulfur
distillate (ULSD) tank design has been revised to respond to Town of Killingly recommendations by removing the
berm and utilizing steel wall containment (i.e., tank in a tank). The internal layout shifts have allowed for greater
separation distance between the KEC footprint and nearby wetlands; stormwater management features and grading
have also been adjusted in response to Town feedback. Revised Figure 2-4 (KEC Site Layout and Grading),
Revised Figure 2-5 (KEC Plot Plan), and Revised Figure 2-8 (Details of Electric Transmission Interconnection) are
attached (Figure and Table Updates). The revisions do not significantly change the rendering provided in Figure
2-6 (since all major equipment remains positioned as shown); therefore, that has not been updated. The descriptive
information in this section remains materially the same.

Revised Table 2-1 reflects changes associated with the ongoing air permit application review process. Since this
application was filed, additional precedent has been identified that reduces the nitrogen oxide (NOx) emission rate
when firing ULSD from 5.0 parts per million (ppm) to 4.0 ppm. Additional reduction in carbon monoxide (CO) levels
under ULSD firing has also been incorporated. These adjusted emission levels will be utilized in confirmatory air
dispersion modeling updates that will be submitted under separate cover; no material change in impacts will result
and KEC will continue to comply with the National Ambient Air Quality Standards (NAAQS).

Although updates to the stormwater calculations and Stormwater Pollution Prevention Plan (SWPPP) and the noise
analysis have been undertaken, as discussed later in this memorandum, none of those changes materially affect
the narrative in this section. Although the design of the ULSD tank has been adjusted, the ability for containment
and other information in Section 2.13.4 (Oil and Chemical Delivery, Storage and Management) remains the same.

Tetra Tech, Inc.
2 Lan Drive, Suite 210, Westford, MA 01880
Tel 978.203.5352 Fax 978.62.4592 tetratech.com



3.0 Earth Resources — This section remains unchanged. The refinements to the SWPPP and grading plan (see
Exhibit 3, Updated Appendix D, SWPPP) continue to utilizing the measures discussed in this section and to respond
to site conditions and Connecticut Department of Energy and Environment (DEEP) standards and requirements.

4.0 Natural Resources — This section remains unchanged. Exhibit 6 (Updated Wetland Information) provides
specifics to adjust information that was provided in Appendix E-1, Wetland Proposed Conditions, to reflect the
additional benefits associated with the layout refinements. With the additional stormwater revisions, the amount of
tree clearing on the Switchyard Site has increased from less than 1.5 to 2.6 acres. Other impacts described remain
the same.

5.0 Air Resources — This section has not materially changed. As previously noted, minor reductions in NOx and
CO emission levels under ULSD firing have been incorporated. Revised Table 5-3 (Summary of KEC Emissions
and Applicable PSD Thresholds) and Revised Table 5-4 (Proposed CTG LAER and BACT Emission Rates) are
provided in Attachment 1. Because some minor adjustment of structures has occurred with the layout refinements,
NTE has undertaken an updated air dispersion modeling analysis to confirm that the revised layout still complies
with NAAQS. The Updated Ambient Air Quality Assessment information will be submitted to the Council, as well
as to DEEP to support the air permit review. No material changes will result in the prior impact levels.

6.0 Water Resources — The information in this section has not materially changed. While additional detail regarding
stormwater management during construction and updated information regarding operational measures is now
reflected in Exhibit 3 and Exhibit 5, the descriptive information in the CSC Application narrative remains valid.

7.0 Community Resources — No change associated with the layout refinements results to Section 7.1 (Land Use,
Zoning, and Planning); Section 7.2 (Traffic and Transportation); Section 7.3 (Visual Resources and Aesthetics);
Section 7.5 (Electric and Magnetic Fields); Section 7.6 (Cultural Resources); or Section 7.7 (Socioeconomics). The
noise impact assessment (Section 7.4) has been updated to reflect the layout refinements. Exhibit 4 provides
information updating the operational noise modeling assessment that confirms compliance with residential
standards at the property boundaries.

8.0 Project-Related Interconnections — Other than reducing the distance required for natural gas pipeline lateral
within Lake Road due to the relocation of the gas metering area within the layout to be closer to the point of
interconnection with the natural gas pipeline, no change to this section results from the KEC refinements.

9.0 Alternatives — No change to this section results from the KEC refinements, although the refined site layout
represents a further iteration of the Layout Alternatives discussed in Section 9.3.4.

10.0 Required Permits and Approvals — No change to this section results from the KEC refinements.

11.0 References — No change to this section results from the KEC refinements.

TETRA TECH
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UPDATED FIGURES AND TABLES

Revised Figure 2-4 KEC Site Layout and Grading

Revised Figure 2-5 KEC Plot Plan

Revised Figure 2-8 Details of Electric Transmission Interconnection

Revised Table 2-1 KEC LAER and BACT Emissions Rates (steady-state)

Revised Table 2-2 KEC Facility-Wide Annual Potential Emissions (tons per year [tpy])
Revised Table 5-3 Summary of KEC Emissions and Applicable PSD Thresholds
Revised Table 5-4 Proposed CTG LAER and BACT Emission Rates
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Table 2-1: KEC LAER and BACT Emissions Rates (steady-state)
Pollutant (no duct firing) (et iring ULSD)Firing
NOx 2.0 ppmvdc? 2.0 ppmvdc 4.0 ppmvdc
Cco 0.9 ppmvdc 1.7 ppmvdc 2.0 ppmvdc
vOC 1.0 ppmvdc 2.0 ppmvdc 2.0 ppmvdc
SO2 Fuel sulfur limit Fuel sulfur limit Fuel sulfur limit
PM1o/PM2.5° Vendor Specifications | Vendor Specifications | Vendor Specifications

Sulfuric Acid (H2S04)

Fuel sulfur limit

Fuel sulfur limit

Fuel sulfur limit

NHs

2.0 ppmvdc

2.0 ppmvdc

5.0 ppmvdc

a ppmvdc = parts per million by volume dry at 15 percent oxygen.

b PMyo = particulate matter with a diameter of less than 10 microns; PM2s = particulate matter with a diameter of

less than 2.5 microns.




Table 2-2: KEC Facility-Wide Annual Potential Emissions (tons per year [tpy])
CTGand  Auxili Natural = e orge Facilit
Pollutant h L A Gas ergency  pire Pump y
Duct Burners Boiler Generator Total
Heater
NO,2 130.0 1.64 0.12 2.92 0.30 135.0
COe 133.8 7.14 0.37 1.60 0.26 143.1
VOCa 48.3 0.78 0.03 0.15 0.02 49.2
SOz 24.7 0.29 0.02 0.003 0.0005 25.1
PM10/PM2.s 100.8 ‘ 0.97 0.05 0.09 0.02 102.0
Greenhouse Gas
(GHG) (as CO2 1,966,937 22,610 1,170 308 49 1,991,6222
equivalent [CO2¢])
H2S04 8.76 0.02 0.001 0.0002 0.00003 8.8
Lead (Pb) 0.0018 9.5x105 4.9x108 1.4x106 2.3x107 0.002
NHa 49.5 N/A N/A N/A N/A 49.5
Max Individual
HAP (hexane) 7.06 0.35 0.02 N/A N/A 7.4
Total Hazardous
14.1 0.36 0.02 0.01 0.003 14.5

Air Pollutants
(HAPs) )

a |ncludes 547 tpy of fugitive GHG emissions from circuit breakers and natural gas handling.

The values in Table 2-2 are based on the following simultaneous assumptions, operating at 100% load:

e CTG operating up to 8,760 hours per year at 59°F, firing natural gas with duct firing;

e CTG operating up to 720 hours per year at -10°F, firing ULSD,;

e Auxiliary boiler operating 4,600 hours per year;

o Natural gas heater operating 4,000 hours per year; and

e Emergency generator and fire pump engines each operating 300 hours per year.




Table 5-3: Summary of KEC Emissions and Applicable PSD Thresholds

KEC Annual PSD Major PSD
Potential Source Significant
Emissions Threshold Emission Rate PSD Review
Pollutant (tpy) {tpy) (tpy) Applies
CQOe 143.1 100 100 Yes
NOx@ 135.0 100 40 Yes
SO:2 251 100 40 No
PM 102.0 100 25 Yes
PM1o 102.0 100 15 Yes
PMzs 102.0 100 10 Yes
vVOC? 49.2 100 40 Yes
Pb 0.002 100 0.6 No
H2SO04 8.8 100 7 Yes
GHGs (as
1,991,622° N/A 75,000 Yes
CO2e)
2 Includes incremental emissions due to startup and shutdown.
b Incudes 547 tpy of fugitive GHG emissions from circuit breakers and natural gas handling.




Table 5-4:

Natural Gas Firing

Natural Gas Firing

Proposed CTG LAER and BACT Emission Rates

Pollutant (without duct firing) (with duct firing) UL-SDifiring
NOx 2.0 ppmvdc 2.0 ppmvdc 4.0 ppmvdc
VOC 1.0 ppmvdc 2.0 ppmvdc 2.0 ppmvdc
Cco 0.9 ppmvdc 1.7 ppmvdc 2.0 ppmvdc
PM1o/PMa.s2 0.0055 Ib/MMBtu 0.0059 Ib/MMBtu 0.0155 Ib/MMBtu
H2S04 0.00056 Ib/MMBtu 0.00053 Ib/MMBtu 0.00054 Ib/MMBtu
GHG 7.273 Btu/kW-hr (net, annual, natural gas firing at ISO full load, no supplemental firing)
. 0.0015 lb/MMBtu 0.0015 Ib/MMBtu 0.0015 [b/MMBtu
(0.5 gr S/100 scf) (0.5 gr S/100 scf) (<15 ppmw S)
NH3 2.0 ppmvdc 2.0 ppmvdc 5.0 ppmvdc

28PM4o/PMz 5 Ib/MMBtu emission rates cover all operating loads at or above minimum emissions compliance load (MECL)
Ib/MMBtu = pounds per million British thermal units of fuel fired; Btu/kWh = British thermal units of fuel fired per kilowatt-hour of
electricity generated; ppmw = parts per million weight; S = sulfur.




EXHIBIT 2

DRY BASIN @)

Logend

. COMBUSTION TURBINE (GT)
COMBUSTION TURBINE GENERATOR (GTG)

HEAT RECOVERY STEAM GENERATOR (HRSG)
CLOSED COOLING WATER

STEAM TURBINE (ST)

EXHAUST STACK

STEAM TURBINE GENERATOR (51G)
GENERATOR STEP-UP TRANSFORMER (GSU)
STG STEP-UP TRANSFORMER

10. AIR INLET FILTER HOUSE {NOT SHOWN)

11. AUXILARY BOILER

12. UNIT AUXILARY TRANSFORMER

13. AIR COOLED CONDENSER (ACC) & CONDENSATE
COLLECTION ENCLOSURE

14. TURBINE BUILDING

15, ADMIN/ WAREHOUSE BUILDING

cerNoarwNA

18. RAW / FIRE WATER STORAGE TANK & RW PUMPS
17. FIRE PUMPS ENCLOSURE

18. DEMINERALIZED WATER STORAGE TANK

19. DEMINERALIZED WATER TRAILERS AREA

20. FUEL GAS METERING

21, FUEL GAS HEATER

22, DIESEL GENERATOR

23, PLANT SWITCHYARD

24. AMMONIA STORAGE TANK, PUMPS, & UNLOADING AREA
25. BOILER FEED PUMPS

26 STG LUBE OIL SKID

27, AIR COMPRESSORS, RECEIVERS & DRYERS SKID
28 FUEL GAS FINAL FILTER

29 DUCT BURNER SKID

30. DETENTION POND

31. STG DRAINS TANK & SUMP

32 HRSG BLOW OFF TANK 8 DRAINS PUMPS

33. HRSG BLOWDOWN SUMP

34. STORM WATER RETENTION POND

35. CIVIL OIL WATER SEPARATOR (NOT SHOWN)

36. BOP MOTOR CONTROL CENTER (MCC)

37, PLANT GATE (NOT SHOWN)

38, NOT USED

39, CTG ELECTRICAL PACKAGE

40, CENTRAL CONTROL ROOM / ELECTRICAL

41, AMMONIA INJECTION SKID

42, CONTINUOUS EMISSIONS MONITORING SYSTEM (CEMS)
43, PIPE RACK

44, FUEL OIL UNLOADING

45, FUEL OIL TANK

46, STEEL CONTAINMENT

47. GT LUBE OIL SKID

48, FUEL GAS COMPRESSORS

49. WATER TREATMENT BUILDING .
50, ACC MECHANICALELECTRICAL EQUIFMENT ERCLOSURE
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EXHIBIT 3

STORMWATER POLLUTION PREVENTION PLAN
Prepared for

NTE CONNECTICUT, LLC
LAKE ROAD
KILLINGLY CONNECTICUT

August 2016
Revised to October 2016

Prepared for

Proposed Natural Gas Power Plant
Prepared by

Normand Thibeault Jr., P.E.
CT License #22834
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1. Site Evaluation, Assessment & Planning
1.1  Project/Site Description

NTE Connecticut, LLC is seeking local and state approvals to develop the Killingly
Energy Center (KEC), an approximately 550-MW air-cooled electric generating facility
and related electrical interconnection switchyard to be located on an approximately 73-
acre site off Lake Road in the Town of Killingly, Connecticut; a natural gas lateral will
provide fuel to the Generating Facility. Approximately 63-acre parcel north of Lake Road
is the proposed location of the Generating Facility and a 10-acre portion of the property
located south of Lake Road is the proposed location of the Switchyard. KEC will be
located in an area designated in the Town’s Plan of Conservation and Development for
future industrial development in the northern portion of Killingly.

Structural stormwater collection systems have been designed to collect stormwater from
paved and crushed stone surfaces for conveyance to stormwater detention/treatment
basins. The basins have been positioned to discharge to the headwaters of existing
wetlands systems to preserve the recharge and functionality of these systems. The basins
incorporate water quality volume treatment into the design, a low level outlets and high
level weir overflows, and below grade crushed stone levels to assist in groundwater
recharge. The main basin will discharge to a level spreader positioned on flat terrain (3%
slope) approximately 60’ from the nearest wetland which also incorporates below grade
storage. The stormwater outlet will be reinforced with riprap outlet protection and the
level spreaders outfall will sheet flow overland through natural vegetation.

Conveyance of stormwater from the switchyard (southern portion of the site) will be via
sheet flow over a crushed stone surface, to a grassed swale, and to a stormwater basin
with a low level outlet and overflow weir. This basin will also serve as a recharge
mechanism to the existing wetlands as well as to a proposed 18,400 square foot wetland
mitigation area adjacent to the switchyard.

Where ever possible, sheet flow and overland discharge from pervious surfaces is
incorporated into the design with limited storm drain installation and the construction of
shallow depressions within the landscape to encourage infiltration and the preservation of
natural terrain and ground cover adjacent to wetland resource areas Also, in accordance
with the State of Connecticut 2004 Water Quality Guideline recommendations,
stormwater runoff from impervious areas will be treated for water quality prior to
discharge to the wetland resource areas.

4
NTE Connecticut, Lake Road, Killingly



1.2  Contact Information — Responsible Parties

Operator(s):

NTE Connecticut, LLC
24 Cathedral Place, Suite 300
St. Augustine, Florida

SWPPP Contact(s):

NTE Connecticut, LLC
24 Cathedral Place, Suite 300
St. Augustine, Florida
Mark Mirabito
904-687-1857

Killingly Engineering Associates
114 Westcott Road
P.O. Box 421, Dayville, CT
Normand Thibeault, Jr, P.E.
SWPPP Preparation
(860) 779-7299

SWPPP Preparation Date:

October 2016

Estimated Project Dates:

Project Start Date: Summer 2017
Project Completion Date: Spring/Summer 2020

Site Center Location:

Lake Road, Killingly, CT

N 875,990 E 1,227,084 .
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1.3  Soils

According to the USDA-NRCS Web Soil Survey, the site consists of the following soils:

Ridgebury, Leicester and Whitman soils - map unit 3;
Walpole sandy loam — map unit 13;

Ninigret and Tisbury soils — map unit 21;

Hinckley loamy sand — map unit 38;

Sutton fine sandy loam — map unit 52;

Gloucester gravelly sandy loam — map unit 58;
Canton & Charlton soils — map units 31 & 62;
Charlton-Chatfield complex — map unit 73;
Hollis-Chatfield-rock outcrop — map unit 75;

The presence of these soil series and soil mapping units were verified in the field by the
project soil scientist in the course of delineating regulated wetlands and watercourses.

The bulk of the land disturbance and development will be conducted in areas shown as
Canton and Charlton soils. These soils are well drained and stony but suitable for land
development projects. For specific soil descriptions, please refer to the NRCS Web Soil
Survey mapping provided as Attachment 1.

Borings were performed throughout the site and in the area of the main stormwater basin
as part of a geotechnical analysis, performed by Haley and Aldrich (H&A). The results
of the borings showed consistent soil characteristics throughout the site. The soils more
than a few feet below grade predominantly consist of very dense glacial till type soils,
and therefore the stormwater basins have been designed entirely above grade with a
crushed stone base to encourage infiltration and recharge to the adjacent wetlands. Asa
conservative measure, the design calculations do not assume infiltration from the lower
glacial till layer, though there will be some.

1.4  Existing Conditions

The site consists of approximately 73-acres and is located on the northern and southern
sides of Lake Road. The site is divided by Lake Road that runs essentially in a northeast-
southwest direction. The eastern 10.099-acre property where the switchyard will be
constructed is wooded at the higher elevation on the southwestern end, and drains down
gradient to the north and east toward an existing agricultural field and ultimately to a
wetland system adjacent to the Connecticut Light and Power right of way. The larger
northern portion of the property drains predominantly to the north to a large centrally
located wetland system. This system flows off site to the northwest to a small depression
shown on FEMA mapping as flood zone “A” (flood elevation undetermined). This area
is more than 40’ lower in élevation than the proposed development.

The existing drainage area to these wetlands is approximately 45 acres. The Quinebaug
River is located further to the north and west from the proposed development; the project
6
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will not result in any direct stormwater discharge to the Quinnebaug River. A small
western and northwestern section of the site separated from the bulk of the site by a
prominent ridgeline, drains directly to the Quinebuag River via a seasonal watercourse.

The bulk of the area slated for development has been historically utilized for activities
associated with agricultural purposes. Numerous on-site fam dump areas were identified
adjacent to wetland resource areas. These on-site disposal areas are not uncommon to the
area or with agricultural activities and contain household wastes (bottles & cans), paper
and cardboard, appliances, and automobile and farm equipment parts.

The following statements can be made regarding the project:

e The project is not located within the Coastal Boundary and therefore a coastal site
plan approval in accordance with Sections 22a-92 and 22a-93(15) of the
Connecticut General Statutes is not required.

e The project is not located within an aquifer protection area. Statewide aquifer
protection mapping available from the CTDEEP website
http://cteco.uconn.edu/map_catalog/maps/state/state APA.pdf shows no aquifer
protection areas in the area of the development.

e There will not be any direct stormwater discharge to the Quinebaug River. The
nearest point of disturbance will be greater than 1000’ from the river and is
protected by conservation land and higher terrain.

Plan review certification will be provided by a qualified professional engineer.
No direct wetland impacts are proposed on the northern portion of the project.

1.5  Proposed Conditions

Development on the northern side of Lake Road for the generating facility will result in
the disturbance of approximately 24 acres of land (including construction laydown) and
will require some significant grading to create a usable surface. Slopes throughout the
site of the generating facility will be approximately 2% and surfaces will be comprised
predominantly of pervious materials. Of the 24-acre disturbance on the north side of
Lake Road, only 2.1 acres of paved surfaces are proposed and additional 4.0 acres of
building for a total of 6.0 acres.

The site does not and will not discharge directly to a perennial surface water body (the
Quinebaug River). The discharges from proposed detention basins have been designed to
drain adjacent to on-site wetlands. The discharges have been designed with the
appropriate outlet protection and/or treatment in accordance with the state stormwater
quality guidelines. After the discharge point, overland sheet flow is incorporated into the
design prior to final discharge to existing on-site wetlands.

Development on the south side of Lake Road for the switchyard will result in the
disturbance of approximately 5 acres of land with a direct wetland impact of
approximately 12,500 square feet. Total area of disturbance includes the construction
laydown area. Grading at the south-southwest portion of the site will be minimized with
the construction of a retaining wall and grades across the switchyard will be less than 3%.
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Total impervious surface around the perimeter of the switchyard will be 15,600 square
feet. The remainder of the switchyard surface will be comprised of a crushed stone
surface.

In order to offset for the loss of wetlands, the eastern agricultural field adjacent to the
switchyard will be mitigated in return at the completion of construction. Wetland
replication shall take place within a portion of the agricultural field, adjacent to existing
wetland areas. This shall take place at the completion of construction and staging
activities and includes creation of 18,400 square feet of additional wetlands, the removal
of an additional 18,000 square feet of wetlands enhancement by removal of invasive
vegetation, and the designation of a 33,550 s.f. (0.77 acres) of land to conservation.

The drainage design and water quality mechanisms have been designed in accordance
with the State of Connecticut 2004 Stormwater Quality Manual. Construction erosion
and sedimentation control mechanisms follow the recommendations of the 2002
Connecticut Guidelines for soil erosion and sediment control.

1.6  Potential Sources of Pollution

Sources of water pollution on construction sites include: diesel and oil; paint,
solvents, cleaners and other chemicals; and construction debris and dirt. When
land is cleared it creates the potential for soil erosion which may lead to silt-
bearing run-off, wind-blown soils and sediment, and sediment erosion into
resource areas. Silt and soil that runs into natural waterways may turn them
turbid, which ultimately restricts sunlight filtration and may affect aquatic life.
The erosion and sedimentation controls during construction and water quality
treatments designed for post construction assure that resource areas will not be
detrimentally impacted by this project.

1.7  Endangered, Protected or Species of Concern

Reference to the June 2016 Natural Diversity Database Mapping shows the
property may be subject to known listed species. The construction activity will
not threaten the continued existence of any species listed pursuant to section 26-
306 of the Connecticut General Statutes as endangered or threatened and will not
result in the destruction or adverse modification of habitat designated as essential
to such species (see Appendix A).

1.8  Historic Preservation
Phase I and Phase II Archeological investigations were conducted on site. Any

areas of archeological sensitivity or concern as identified by the SHPO will be
preserved.
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2. Erosion & Sedimentation Control BMP’s

Detailed Erosion and Sedimentation control measures have been outlined on the plans
and are in accordance with the 2002 Guidelines.

2.1 Minimize Disturbed Areas and Protect Natural Features

The primary function of erosion and sediment controls is to absorb erosional energies and
reduce runoff velocities that force the detachment and transport of soil and/or encourage
the deposition of eroded soil particles before they reach any sensitive area.

2.1.1 Keep Land Disturbance Minimized

The more land that is in vegetative cover, the more surface water will infiltrate into the
soil, thus minimizing stormwater runoff and potential erosion. Keeping land disturbance
to a minimum not only involves minimizing the extent of exposure at any one time, but
also the duration of exposure. Phasing, sequencing and construction scheduling are
interrelated. Phasing divides a large project into distinct sections where construction
work over a specific area occurs over distinct periods of time and each phase is not
dependent upon a subsequent phase in order to be functional. A sequence is the order in
which construction activities are to occur during any particular phase. A sequence should
be developed on the premise of "first things first" and "last things last" with proper
attention given to the inclusion of adequate erosion and sediment control measures. A
construction schedule is a sequence with time lines applied to it and should address the
potential overlap of actions in a sequence which may be in conflict with each other.

e Limit areas of clearing and grading. Protect natural vegetation from
construction equipment with fencing, tree armoring, and retaining walls or
tree wells.

e  Route traffic patterns within the site to avoid existing or newly planted

vegetation.

e Phase construction so that areas which are actively being developed at any
one time are minimized and only that area under construction is exposed.
Clear only those areas essential for construction.

e  Sequence the construction of storm drainage systems so that they are
operational as soon as possible during construction. Ensure outlets are
stable before conveying storm drainage flow into them.

e  Schedule construction so that final grading and stabilization is completed
as soon as possible.

2.2 Phase Construction Activities

The project will disturb a total of approximately 29 acres over the duration of the
construction (generation facility and switchyard). This disturbance consists of grading to
create minimally sloped areas for site facilities and buildings, access roadway, facilities
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building, support buildings and parking. The clearing and grading activities will
commence prior to any buildings or infrastructure with all required tree removal
conducted as a single phase. Site work will be done per the sequence outlined on the
design plans and as listed below. All construction will be conducted in accordance with
the 2002 CTDEEP Guidelines for Soil Erosion and Sediment Control (the Guidelines™).
The construction will generally proceed as follows:

1. Flag the limits of construction disturbance necessary to facilitate the pre-

construction meeting.

Contact Call Before You Dig at 1-800-922-4455 to mark out existing utilities.

Hold the pre-construction meeting.

Install the anti-tracking construction entrance.

Cut trees within the defined clearing limits and remove cut wood. Chip brush,

branches and small trees and stockpile chips for use on site for erosion and

sedimentation control.

Install perimeter erosion and sedimentation controls.

Remove stumps and transport off site. No stumps shall be buried on site.

Remove topsoil and grade construction staging and laydown area. Install crushed

stone or rolled gravel surface and grade to provide positive drainage to perimeter

of laydown area. Construct temporary sediment basin and install perimeter
erosion controls in accordance with plans.

9. Strip and stockpile topsoil within the footprint of the construction phase area.
Install perimeter erosion and sedimentation controls around stockpiles.

10. Make required cuts and fills and construct proposed retaining walls as fills are
being placed adjacent to wetlands area and as cuts are made for the switchyard.
Required rock blasting shall be conducted in accordance with Section 3.6 of this
Plan and with applicable state and local regulations.

11. Establish the subgrade for topsoil areas, buildings, perimeter roadway and parking
areas. Bench buildings to a subgrade and allow for sufficient area around
building footprints for construction activities.

12. Begin building and equipment construction.

13. Install surface water controls such as temporary sedimentation basins, diversions,
and stone or wood chip dikes and insure that discharge locations are stable.
Engineer shall evaluate unstable conditions for recommended alternatives prior to
installing surface controls.

14. Construct Stormwater basin, outlet and outlet protection and utilize basin as a
temporary sedimentation basin during construction. Plug low level outlet until all
areas on site have been stabilized and basin vegetation is established.

15. Install all utilities and drainage systems to within 5’ of the buildings and facilities
or as modified by the site engineer for specific site conditions.

16. Prepare sub-base, slopes, parking areas, shoulder areas, access roads and any
additional areas of disturbance for final grading.

17. Install topsoil on fill and cut slopes, seed disturbed areas and install erosion
control fabric to protect against runoff erosion or raindrop impact.

18. Install and compact processed aggregate for pavement areas.

19. Install crushed stone surfaces where call for on the design plans.
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20. Place remaining topsoil where required and complete perimeter landscaping. Fine
grade, rake, seed and mulch to within 2’ of curbs or paved areas.

21. Upon substantial completion of the building(s) and plant equipment areas,
complete the balance of the site work and stabilization of remaining disturbed
areas. Install first course of paving.

22. When all other work has been completed, repair and sweep all paved areas for
final course of paving. Inspect drainage system and stormwater basin and remove
accumulated sediment.

23. Install final course of pavement and unplug low level outlet from stormwater
basin.

24. After site is stabilized, remove all erosion and sedimentation controls such as
geotextile silt fence. Stone or wood chip berms may be left in place upon the
completion of construction.

25. With the exception of blasting, sequence is essentially repeated for both sides of
Lake Road.

2.3 Control Stormwater Flowing onto and Through the Project

2.3 .1 Slow the Flow

Detachment and transport of eroded soil must be kept to a minimum by absorbing and
reducing the erosive energy of water. The erosive energy of water increases as the
volume and velocity of runoff increases. The volume and velocity of runoff increases
during development as a result of reduced infiltration rates caused by the removal of
existing vegetation, removal of topsoil, compaction of soil and the construction of
impervious surfaces.

e Use diversions, stone dikes, silt fences and similar measures to break flow
lines and dissipate storm water energy.

e  Avoid diverting one drainage system into another without evaluating the
potential for downstream flooding or erosion.

2.3.2 Keep Clean Runoff Separated

Clean runoff should be kept separated from sediment laden water and should not be
directed over disturbed areas without additional controls. Additionally, prevent the
mixing of clean off-site generated runoff with sediment laden runoff generated on-site
until after adequate filtration of on-site waters has occurred.

e  Segregate construction waters from clean water.
Divert site runoff to keep it isolated from wetlands, watercourses and
drainage ways that flow through or near the development until the sediment
in that runoff is trapped or detained.
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WATER BAR DETAIL

NOT TO SCMLE

2.4 Preserve & Stabilize Soils

The preserved areas of existing vegetation, as identified on the site plans, will be flagged
in the field prior to clearing. Vehicles and equipment will be kept away from these areas.
Topsoil stripped from the immediate construction area will be stockpiled as identified on
the site plans. The stockpiles will be in areas that will not interfere with construction
phases and at least 15 feet away from areas of concentrated flows or pavement. The
slopes of the stockpiles will not exceed 2:1 to prevent erosion. A silt fence or wood chip
berm will be installed around the perimeter of each stockpile immediately upon
formation. Stockpiles that will stand for more than 30 days will be stabilized with
temporary seeding PER Figure TS-2.

o Topsoiling including the stripping and reapplication of topsoil to promote
the growth of vegetation following establishment of final grades.
Distribute topsoil evenly to a minimum depth of 4”.

e Land Grading Restrictions such as minimizing slope lengths, reverse
benches for slopes exceeding 15” in height, and compacting cuts and fills
to reduce erosion for establishment of a stable slope.

e Provide Surface Roughening with tracked machinery up and down slopes
to create horizontal depressions in the soil.
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Figure TS-2 Temporary Seeding Rates and Dates
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2.5 Protect Slopes
Provide erosion control blanketing/turf reinforcement Mats on slopes greater than 3:1.

Geotextile erosion control blankets or jute netting will be used to provide stabilization for
slopes. The blanket will cover the entire area of the graded slopes which will be seeded
and mulched before the blanket is applied. The blanket will be installed by digging a
small trench on the upside of the slope, 12 inches wide by 6 inches deep, and stapling the
leading edge of the blanket in the trench. The blanket will be rolled down the slope
slowly to maintain soil contact and stapled in 12-inch intervals. If the blanket cannot
cover the entire slope, the blankets will be overlapped (minimum of 2 inches) and stapled
at the overlapped edge. The erosion control blanket will always be installed according to
the manufacturer’s instructions and specifications.
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Protect Storm Drain Inlets

Storm drains may be protected from sediment by installation of staked haybales
prior to paving. After the first course of pavement has been installed, silt socks
or sacks, crushed stone berms or stone filled geotextile may be used.
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ANCHOR WITH (2) 2%2'X3' — STORM SEWER STRUCTURE
STAKES EACH BALE /

FLOW

HAYBALE INSTALLATION
AT CATCH BASIN

2.7 Establish Perimeter Controls & Sediment Barriers

While it may seem less complicated to collect all waters to one point of discharge for
treatment and just install a perimeter ¢ontrol, it can be more effective to apply internal
controls to many small sub-drainage basins within the site. By reducing sediment
loading from within the site, the chance of perimeter control failure and the potential
off-site damage that it can cause is reduced. It is generally more costly to correct off-
site damage than it is to install proper internal controls.

e  Control erosion and sedimentation in the smallest drainage area possible. It
is easier to control erosion than to contend with sediment after it has been
carried downstream and deposited in unwanted areas.

e  Direct runoff from small disturbed areas to adjoining undisturbed vegetated
areas to reduce the potential for concentrated flows and increase settlement
and filtering of sediments.

e  Concentrated runoff from development should be safely conveyed to stable
outlets using rip rapped channels, waterways, diversions, storm drains or
similar measures.

e  Determine the need for sediment basins. Sediment basins are required on
larger developments where major grading is planned and where it is
impossible or impractical to control erosion at the source. Sediment basins
are needed on large and small sites when sensitive areas such as wetlands,
watercourses, and streets would be impacted by off-site sediment deposition.
Do not locate sediment basins in wetlands or permanent or intermittent
watercourses. Sediment basins should be located to intercept runoff prior to
its entry into the wetland or watercourse.
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EACH BALE ‘\\

The silt fence barrier will be installed by excavating a 6-inch-deep trench.
Wooden posts supporting the silt fence will be spaced 2 to 3 feet apart and driven
securely into the ground; a minimum of 18 to 20 inches deep. The bottom edge of
the silt fence will extend across the bottom of the trench and the trench will be
backfilled and compacted to prevent stormwater and sediment from discharging
underneath the silt fence.

Hay bales may be utilized in lieu of silt fencing or as backing for silt fence in
areas of excessive or problematic erosion. Bales may also be utilized as check
dams in temporary swales or as protection around catch basins prior to paving.

o o ! o a i

=47 INTO EXISTING GRADE

HAYBALE BARRIER
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2.8 Construct Temporary Sediment Basins & Diversion Channels

Temporary Sediment Basins are designed and installed to intercept and retain
sediment during construction. They prevent erosion and sediment near the source
and reduce and/or abate water body impacts, prevent deposition of sediment into
undeveloped or undisturbed areas. Basins should be constructed with controlled
outlets and designed to have wet and dry storage capacities. Basins may be
created by constructing a dam to trap and impound surface water (an embankment
basin) or by excavation (an excavated sediment basin), or a combination of both.
Method of construction shall be as shown in the detail below and in the locations
shown on the design plans.

Diversion channels are constructed with a berm of tamped or compacted soil
placed in a manner to divert runoff flows. They are typically constructed to divert
sediment laden soils from disturbed areas to temporary sediment basins or to
divert clean runoff away from disturbed areas of 25 acres or less. Refer to Figure
TD-1 from the 2002 Guidelines. For diversions with slopes of greater than 2%,
the necessity for stabilization of the channel should be evaluated (e.g. temporary
seeding, riprap, erosion control blankets). For these channels, stone or wood chip
check dams should be installed at every 2’ of grade change to slow and filter
sediment laden stormwater.
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The erosion and sedimentation control design calls for temporary diversion
channels during construction per figure TD-1 above to convey overland runoff
from and around disturbed areas to temporary sediment basins. Temporary
diversions are typically constructed with a berm of tamped or compacted soil
placed in a manner to divert flows. Their purpose is to:

o Divert sediment-laden runoff from a disturbed area to a sediment-trapping
facility such as a temporary sediment trap, sediment basin r vegetative
filter.

e Divert water originating from undisturbed areas away from where
construction activities are taking place.

o Fragment disturbed areas which thereby reduce the velocity and
concentration of runoff.
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Stone check dams placed at 50’ intervals within the temporary diversions will assist in
reducing velocities and providing a filtering mechanism for removal of sediment.

CRUSHED STONE
CONFORMING TO CONNDOT
SPEC. M.01.01 #3

FILTER FABRIC —\

STONE CHECK DAM

NOT TO SCALE

2.9 Establish Stabilized Construction Entrances

Install stabilized construction entrances/anti tracking pads at any and all access/egress
points to the site to prevent tire tracked soils and sediment onto paved surfaces.
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CONSTRUCTION ENTRANCE

NOT TO SCALE
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Construction shall be in accordance with 5-12-2 of the 2002 guidelines. These pads shall
be maintained by the addition of stone or lengthening of the entrances as necessary to
alleviate sediment transport.

2.10 Additional BMP’s

2.10.1 Dust Control

Dust control measures should be taken when it has been determined that other
measures for stabilization cannot be practically applied.

e Mechanical Sweeping shall be used on paved areas where dust and fine
materials accumulate as a result of truck traffic or wind and water deposits
from adjacent areas. Sweep daily in heavily trafficked areas.

e Apply water to exposed soil surfaces and unpaved travel ways.

e Non-asphaltic soil tackifiers may be use consisting of an emulsified liquid
soil stabilizer of organic, inorganic or mineral origin. The solutions shall
be non-toxic to human, animal or plant life, non-corrosive and
nonflammable. Materials shall meet local, state nd federal guidelines for
intended use and shall be applied per the manufacturer’s
recommendations.

2.10.2 Wood Chips

Clearing of brush and woody vegetation for the purposes of construction will
generate wood chips when unmarketable wood is chipped and slashed on site.
These chips may be utilized as berms around the perimeter of site disturbances,
check dams in swales where slopes are 3% or less, reinforcement behind silt
fencing in areas of persistent problematic erosion. They may also be utilized as
mulch and spread over exposed surfaces to prevent erosion from rain drop impact;
an approved per EPA National Pollutant Discharge Elimination System (NPDES).
http://cfoub.epa.gov/npdes/stormwater/menuo fbmps/index.cfm?action=factsheet
results&view=specific&bmp=41

Chips may also be combined with compost to create filter berms to prevent
sediment transport. In a combined effort, the Connecticut Department of
Transportation and the CTDEEP collaborated on a 2-year research project to
demonstrate the effectiveness of this application.
http://www.ct.gov/deep/cwp/view.asp?A=2718&Q=325354
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3

3.1

Good Housekeeping BMP’s

Material Handling & Housekeeping

This section sets forth the requirements for handling, storage, and disposal of
material. It specifically addresses the requirements for storing material in open areas;
stacking bagged material; storing material in bulk; storing lumber; storing bricks and
masonry blocks; handling and storing cement and lime; handling and storing
reinforcing sheet and structural steel; handling and storing pipe, conduit, and
cylindrical material; storing sand, gravel, and crushed stone; handling and storing
flammable and combustible liquids; handling asphalt and tar products; handling
liquefied petroleum gas & diesel; and housekeeping.

Materials shall be stored in a manner that does not endanger worker safety.
Hazardous materials shall be stored in accordance with the individual requirements.
Store all materials on pallets and immediately clean up spills and leaks that could
create environmental issues.

e Stack lumber on level and solidly supported sills so that the stacks are stable.
Do not pile lumber more than 16 feet high.

e Bagged concrete, mortar or lime shall be stacked on pallets and kept covered
at all times. Broken or torn bags shall be removed and disposed of offsite.

e Make sure cylindrical materials are stable when storing or handling. Stacking.
Place pipe, conduit bar stock, and other cylindrical materials in racks or stack
and block them on a firm, level surface to prevent spreading, rolling, or
falling. Use either a pyramided or battened stack. Step back battened stacks at
least one unit per tier and securely chock them on both sides of the stack.

e Locate stockpiles to provide safe access for withdrawing material. Material or
vertical faces must not overhang. Stockpiles shall be surrounded with silt
fence, staked haybales or wood chip berms to prevent erosion from the
stockpiles or flow of water into them. Topsoil stockpiles left for more than 30
days shall be over seeded in accordance with Table TS-2, Section 2.4.

e Most flammable and combustible liquids are highly toxic. Use them only after
determining their toxic characteristics. In handling toxic liquids, follow the
appropriate safety and health requirements in the “Occupational Health”
section.

e Closed tanks and containers for combustibles shall not exceed the
requirements as outlined in the following table:
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-Maximum allowable size of contalners and portable tanks, combustibie

— Flammable liquids Liquids
Contalner type CiassiA | ClassIB | CiassiB Claas N Class Il

Glass 1 pint 1 quart 1 gallon 1 galion & gallons
Malal . 1 gellon Spellons  |Sgaflons |Sgalons  [Sgallons
Sefety cans 2 gallan Sgaltons |Sgallons [Ggallons |5 palans
Mutal drimg - 80 galions |60 pallons |60 gellons |60 galions (60 gallons
Approved porisble 680 gallonz |BEQ gallons | 660 gallons | 660 gallons {660 gallons
tanks

Polyoibwiona 1 gallon S5gaflens |6 pakons |60 gallons |60 gallons

3.2

Outdoor Housekeeping - Keep the areas adjacent to facilities free from rubbish,
waste, and tall, dry vegetation. Place combustible waste materials stored outdoors
to await subsequent disposal at least 20 feet away from facilities.

Tools and Equipment - To prevent tripping or injury, keep areas clear of tools
and portable equipment. Adequately secure tools, materials, and equipment where
a tripping hazard exists.

Wind - Store loose or light materials on roofs or unenclosed height only if they
are safely tied down or secured.

Sacks and Bags - Remove empty bags that contained cement, lime, or other dust-
producing material from the work area at least daily.

Excavated Materials - Keep drives and walkways clear of excavated materials
wherever possible. Where this is not possible, adequately post or barricade these
areas and provide alternative access.

Construction Staging Areas

Construction staging areas shall be located as shown on the plans or within locations
approved by the site inspector or engineer. Designate where vehicles or construction
trailers will turn around or park, where excavated soil or building materials will be
stockpiled, where excavation equipment will be unloaded and loaded, where job-site
waste will be stored for recycling, etc. Setting up and ensuring use of staging areas

. requires installation of a packed pervious surface, free of organics or erodible soils. In
areas of soft soils, installation of a geogrid prior to placement of a packed pervious
surface may be necessary to stabilize surfaces for support of construction equipment and
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materials. Staging areas will be evaluated prior to the start of construction to assess
surface treatment needs.

3.3 Designate Vehicle Fueling and Maintenance Areas

Designated fueling areas shall be designed to prevent stormwater runoff and spills. It is
recommended that fuel-dispensing areas be paved with cement, concrete, or an equivalent
impervious surface, with a two to four percent slope to prevent ponding, and separated
from the rest of the site by a grade break or berm that prevents run-on of stormwater.

Where practical, fuel dispensing areas should be covered, and the cover's minimum
dimensions must be equal to or greater than the area within the grade break or the fuel
dispensing area. The cover should not drain onto the fuel dispensing area. Use a
perimeter drain or slope the surface inward so that runoff drains to a blind sump. It might
be necessary to install and maintain an oil control device in catch basins that might
receive runoff from the fueling area.

For fueling with a mobile fuel truck, consider establishing a designated fueling area.
Place temporary "caps" over nearby catch basins or manhole covers so that if a spill
occurs it is prevented from entering the storm drain). A form of secondary containment
should be used when transferring fuel from the tank truck to the fuel tank. Storm drains in
the vicinity should also be covered. Install vapor recovery nozzles to help control drips as
well as reduce air pollution. Fueling areas should have a spill prevention plan and
necessary spill kits located nearby.

General Fueling Requirements:

e When fueling must occur onsite, the contractor shall select and designate an area
to be used, subject to approval of the Project Engineer or designee of the Town.

e Absorbent spill clean-up materials and spill kits shall be available in fueling areas
and on fueling trucks and shall be disposed of properly after use.

e Drip pans or absorbent pads shall be used during vehicle and equipment fueling,
unless the fueling is performed over an impermeable surface in a dedicated
fueling area.

e Dedicated fueling areas shall be protected from storm water run-on and runoff,
and shall be located at least 100 feet from downstream drainage facilities and
watercourses. Fueling must be performed on level-grade areas.

e Nozzles used in vehicle and equipment fueling shall be equipped with an
automatic shut-off to control drips. Fueling operations shall not be left
unattended.

e Protect fueling areas with berms and/or dikes to prevent run-on, runoff, and to
contain spills.

e Fuel tanks shall not be "topped-off."
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e Vehicles and equipment shall be inspected on each day of use for leaks. Leaks
shall be repaired immediately or problem vehicles or equipment shall be removed
from the project site.

e Absorbent spill clean-up materials shall be available in fueling and maintenance
areas and used on small spills instead of hosing down or burying techniques. The
spent absorbent material shall be removed promptly and disposed of properly.

e Federal, state, and local requirements shall be observed for any stationary above
ground storage tanks.

e Mobile fueling of construction equipment throughout the site shall be minimized.
Whenever practical, equipment shall be transported to the designated fueling area.

o Fueling areas and storage tanks shall be inspected regularly.

Keep an ample supply of spill cleanup material on the site.

o Immediately cleanup spills and properly dispose of contaminated soil and cleanup

materials.

3.4  Vehicle Washing & Maintenance

The plans as presented do not consider on-site vehicle washing. Ideally, vehicle
maintenance and washing occurs in garages and wash facilities, not on active
construction sites. However, if these activities must occur onsite, operators should follow
appropriate BMPs to prevent untreated nutrient-enriched wastewater or hazardous wastes
from being discharged to surface or ground waters. Appropriate BMPs include the
following:

Provide a covered, paved area dedicated to vehicle maintenance and washing;

Ensure that the areas are properly connected to a liquids collection system;

Develop a spill prevention and cleanup plan;

Prevent hazardous chemical leaks by properly maintaining vehicles and

equipment;

e Properly cover and provide secondary containment for fuel drums and toxic
materials;

e Properly handle and dispose of vehicle wastes and wash water;

Inspect construction vehicles daily, and repair any leaks immediately. Dispose of all used
oil, antifreeze, solvents and other automotive-related chemicals according to
manufacturer instructions. These wastes require special handling and disposal. Used oil,
antifreeze, and some solvents can be recycled at designated facilities, but other chemicals
must be disposed of at a hazardous waste disposal site.

Designate areas for vehicle repair. If cleaning is necessary, use blowers or vacuums
instead of water to remove dry materials from vehicles if possible. Water alone can
remove most dirt adequately, use high-pressure water spray without detergents at vehicle
washing areas. If detergents must be used avoid phosphate- or organic-based cleansers to
reduce nutrient enrichment and biological oxygen demand in wastewater. Use only
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biodegradable products that are free of halogenated solvents. Clearly mark all washing

arcas.

3.5

Spill Prevention & Control

Small spills (5 gallons or less) of fuels, oils, chemicals or solvents at the site can be
cleaned up in accordance with the following procedure:

1.
2.

5.

6.

Have proper protective equipment available for personnel cleaning up the spill.
Contain the spill - Oil Absorbent Socks are a containment option for smaller
spills. Often used for quick containment around vehicles, valves, small leaks and
machines, these absorbents are flexible enough to be quickly molded and curved
to fit around a spill area

If the spill is from an equipment leak, stop the leak while using the proper
protective equipment and ventilation.

Clean up small spills and leaks immediately using mops, rags, cloth, sawdust or
compatible chemical binders such as bentonite, vermiculite or sawdust. If leak
occur on a soil surface, remove the contaminated soil completely as soon as
practical.

Place solvent-laden materials and/or binders in a covered, solvent-resistant metal
container.

Arrange for proper waste disposal

For larger spills, contact local and state authorities:

Dayville Fire Department: 911 or 860-774-5525

CTDEEP Emergency Response & Spill Prevention: 866-377-7745

3.6

A

Rock Blasting
Best Management Practices for Blasting.

All activities related to blasting shall follow Best Management Practices (BMP’s)
to prevent contamination of ground and surface water including:

e Preparing, reviewing and following an approved blasting plan;
Proper drilling, explosive handling and loading procedures;
Evaluating blasting performance;
Handling and storage of blasted rock.
Groundwater well monitoring

(1) Loading practices

The following blast hole loading practices to minimize environmental effects shall
be followed
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(a) Drilling logs shall be maintained by the driller and communicated directly to

the blaster. The logs shall indicate depths and lengths of voids, cavities, and fault
zones or other weak zones encountered as well as groundwater conditions.

(b) Explosive products shall be managed on-site so that they are either used in the
bore hole, returned to the the delivery vehicle, or placed in secure containers for
off-site disposal.

(c) Spillage around the borehole shall either be placed in the borehole
or cleaned up and returned to an appropriate vehicle for handling or placement
in secured containers for off-site disposal.

(d) Loaded explosives shall be detonated as soon as possible and shall not be left

in the blastholes overnight, unless weather or other safety concerns reasonably
dictate that detonation should be postponed.

(¢) Loading equipment shall be cleaned in an area where wastewater can be
properly contained and handled in 2 manner that prevents release of contaminants
to the environment.

(f) Explosives shall be loaded to maintain good continuity in the column load to
promote complete detonation. Industry accepted loading practices for priming,
stemming, decking and column rise shall be attended to.

(2) Explosive Selection.

The following BMPs shall be followed to reduce the potential for ground or
surface water contamination when explosives are used:

(a) Explosive products shall be selected that are appropriate for site conditions
and safe blast execution.

(b) Explosive products shall be selected that have the appropriate water resistance
for the site conditions present to minimize the potential for effect of the product
upon ground or surface water.

(3) Prevention of Misfires.

Appropriate practices shall be developed and implemented to prevent misfires.

(4) Muck Pile Management.

Muck piles (the blasted pieces of rock) and rock piles shall be managed in
a manner to reduce the potential for contamination by implementing the
following measures:
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(a) Remove the muck pile from the blast area as soon as reasonably possible.

(b) Manage the interaction of blasted rock piles and stormwater to prevent
contamination of surface water.

(5) Groundwater Well Monitoring

A pre-blast survey of existing conditions shall be performed to evaluate structures
of concern and all structures located within 250° of blasting locations, including
groundwater wells. Well levels will be monitored throughout the entirety of the
blasting process.

Post Construction BMP’s

For the purposes of this report, post construction BMP’s for impervious surfaces are
separated into 3 categories:

1.

Overland Flow Erosion Control — Minimizing the release and suspension of
pollutants, particularly erosion of roadway or paved surfaces shoulders by
drainage. Erosion control BMPs typically are installed in the form of pervious
cover (vegetation, etc.) or energy dissipation devices.

Roadway Drainage Conveyance — Effectively and safely removing water from
the roadway or other critical areas of the infrastructure (i.e. steep roadway
shoulders or banks). Conveyance BMPs operate as either open (spillway,
channel, etc.) or closed (culvert, conduit pipe, etc.) systems.

Water Quality and Treatment — Water quality and treatment BMPs focus on
the treatment (pollutant displacement/removal) of stormwater before
discharging to and/or beyond the storm drain. Treatment BMPs operate by
means of sedimentation, infiltration, filtration, and biological degradation.

The plans, drainage computations and stormwater management methods will need to
be reviewed and approved by the CTDEEP in conjunction with a 401 Water Quality
Certification and for the General Permit for Discharge of Stormwater Associated with
Construction Activities. All proposed discharges and pre-treatment prior to this
discharge points were designed to be in accordance with the 2004 Water Quality
Guidelines. Where ever possible, non-structural methods of stormwater treatment
have been implemented.

» Post construction control measures include promotion of groundwater

recharge through pervious surfaces, as well as the construction of stormwater
depressions for roof drainage, overland flow and sheet flow from pavement.
A large portion of the stormwater from paved surfaces will be collected and
treated by a large stormwater basin and discharged to a riprap level spreader
constructed on level ground.

Suspended solid and floatable removal is provided with sumped catch basins
with hoods or elbow inserts. The goal of 80% of the annual anticipated
sediment load can be achieved with these mechanisms.
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» Velocity dissipation is achieved by the design and installation of riprap outlet
protection. Flows from these devices discharge to gently sloped vegetated
surfaces prior to final discharge to resource areas.

» Runoff reduction is accomplished by encouraging infiltration where practical
and extended overland flows.

At the completion of construction, all stormwater collection and treatment devices
should be inspected and cleaned in accordance with the plans, including but not
limited to the removal of sediment from catch basin sumps & treatment devices,
removal of silt fencing adjacent to stabilized areas, inspection of outlets for evidence
of erosion or accumulation of sediment, inspection of detention & retention basins
and removal of debris and sediment, removal of construction entrances. In addition,
paved areas should be thoroughly swept and vegetated surfaces should be inspected to
determine whether replacement plantings are necessary.

5. Drainage Summary

The drainage calculations separate drainage into 3 discharge points with a final analysis
at the property boundary. More than half of the watershed analyzed will remain in its
existing wooded condition.

The calculations utilized HydroCAD® Stormwater Modeling System, a computer model,
to analyze pre and post development drainage conditions, and to aid in the design of the
stormwater detention/infiltration system. The model used the Soil Conservation Service
TR-20 method with a Type III 24-hour rainfall to calculate the runoff. The 2, 10 and 100-
year extreme precipitation storms were analyzed to evaluate peak runoff flow to 3
wetlands sections, the switchyard and site and perimeter for pre and post construction
conditions. All HydroCAD summaries and drainage area maps are included for reference
herein as Attachment 3.

5.1  Drainage to Wetlands

Table 1 summarizes the proposed peak runoff flows to the eastern wetland (Drainage
Area 1S to 1R). This drainage area is defined on the enclosed drainage area mapping and
has been rounded to the nearest 0.1 CFS

Table 1: Summary of Existing and Proposed Peak Flows to East Wetland (1R)*

Design Storm Depth (in) Existing Peak  Proposed Peak
|
2-Year 3.32 3.5 CFS 2.0 CFS
10-Year 5.16 17.3 CFS 9.7 CFS
100-Year 8.09 49.6 CFS 25.0 CFS

*Al] flows are in CFS (cubic feet per second)
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Table 2: Summary of Existing and Proposed Peak Flows to West Wetland (2R)

Design Storm Depth (in) Existing Peak Proposed Peak
[
2-Year 3.32 2.1 CFS 3.2 CFS
~ 10-Year ] 516 10.5 CFS 13.3 CFS
100-Year 8.09 30.4 CFS 39.4 CFS

As shown in Table 2, the post-construction peak runoff rates at this point are higher than
pre-construction for all design storms. However, these increases are contained on site
and do not peak simultaneously with the other analyzed points. The net result are
decreases in peak runoff rates at the point at which runoff discharges from the property as

seen below in table 3.

Table 3: Summary of Existing and Proposed Peak Flows from Central Wetlands

At Eastern Property Line
:I
Design Storm Depth (in) Existing Peak | Proposed Peak
2-Year 3.32 7.0 CFS 5.9 CFS
10-Year i 516 34.4 CFS 30.1 CFS
100-Year 8.09 99.0 CFS 99.5 CFS

As shown in Table 3, the post-construction peak runoff rates are equal to or less than pre
construction for all design storms with the exception of the 100-year storm which results
in a negligible increase of 0.5%. This has been accomplished by re-routing drainage

areas to proposed detention/water quality basins which include sediment forebays and/or

bioretention and dry basins for groundwater recharge. Replacement of forested terrain with
grassed, gravel and paved areas due to the construction of the proposed facility require these
basins.

A small portion of the northern site (the Generating Facility site) discharges east via sheet
flow; flow in this direction will continue in the same manner. Table 2 summarizes
existing and proposed peak discharge rates at the eastern property boundary (Drainage
Area 45).

Table 2: Summary of Existing and Proposed Peak Flows East

- — —
Design Storm Depth (in) Existing Peak 1 Proposed Peak
2-Year 332 0.4 CFS 0.1 CFS
10-Year 5.16 2.7 CFS 1.8 CFS
100-Year 8.09 8.1 CES 8.8 CFS
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As the calculations demonstrate, there will be slight increases in peak runoff rates east for
the 100-year frequency storm but these peaks will be metered by construction of a small
depression in the landscape to act as a retention area. The increase will be negligible as it
is not a direct (point) discharge from the property.

The switchyard on the southern side of Lake Road will be comprised substantially of a
crushed stone surface that will sheet flow to wetlands located predominantly off site and
within the CL&P right of way. The site drains in the same manner presently. Table 3
summarizes existing and proposed peak flows to this wetland area.

Table 5: Summary of Existing and Proposed Peak Flows from Switchyard

Design Storm Depth (in) Existing Peak | Proposed Peak
2-Year 3.32 1.8 CFS 0.5 CFS
10-Year 516 7.1 CFS 6.1 CFS

100-Year 8.09 18.2 CFS 16.1 CFS

Peak runoff rates from the Switchyard will sheet flow overland through the proposed
crushed stone surface, to the proposed basin, and ultimately discharge to the wetlands
system associated with the existing CL&P right of way. Peak runoff rates will be slightly
reduced for all design storms.

5.2  Discharge Volume

Although the discharge rate to the central wetlands is significantly reduced for most
design storms, it is important to preserve the hydrology of this area. Increased volumes
will not adversely affect the wetland or cause erosion of stream banks, on and off the
subject site as discharge rates are controlled.

The following table lists pre and post construction discharge volumes to the wetlands for
each design storm:
Table 4: Summary of Existing and Proposed Discharge Volume
To Central Wetlands in acre-feet

: 3 Existin Proposed

Design Storm Depth (in) Volumg | Vorl,ume
2-Year 3.32 1.598 1.999
10-Year 5.16 3.72 4.999
100-Year . 8.0.9 8.25 12.326

The central portion wetland on site will continue to discharge off site to the northeast as it
does presently. As shown in the computations, this wetland acts as a natural attenuator
for existing and proposed flow discharges.
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The calculations demonstrate that with construction of the tiered stormwater basin,
overland flow and the creation of shallow depressions within the terrain, peak discharge
rates to the wetlands will be reduced while the total volume of water to the wetlands will
not be. Drainage from impervious areas will be collected, treated and discharged to the
basins which ultimately will continue to recharge the wetland areas.

Some of the drainage from building rooftops and overland will be discharged to the
ground or to shallow points in the terrain where ever possible to encourage sheet flow,
infiltration, and to slow the rate of water movement throughout the site. Roof coverings
will be comprised of painted standing seam surfaces which are not prone to corrosion or
the release of contaminants with rain events.

5.3  Infiltration/Groundwater Recharge

Groundwater recharge volume (GRV) is calculated using the hydrologic soil group
approach per the State of CT 2004 Stormwater Quality Manual. For hydrologic soil
group “B”, average annual recharge is 12” per year and the recharge depth (D) is 0.25”.
The net increase in impervious surface for the runoff to the proposed stormwater basin is
39.3%. Utilizing this information, the required GRV is (D)(A)I)12 =
(0.25)(16.3)(.39)/12 = 0.132 acre-feet (5,770 cubic feet).

Due to the presence of a till layer for most of the soils throughout the property, it is
generally presumes that any water that percolates through the topsoil and subsoil layers
will follow the till layer generally toward the wetlands. This condition was evidenced in
the spring of this year as discharge of groundwater was noted adjacent to wetlands areas.
Much of the site will be stripped deeply into the till layer and final grades will be met by
amending the till with subsoil that will be stripped from the site prior to replacement of
topsoil; thereby encouraging the same movement of groundwater through the site.

Although some infiltration will be achieved when the site is complete, the drainage
design incorporates “storage” of water in stone layers within the stormwater basins and
recharge trenches that will slowly infiltrate after the termination of storm events.
Following is a summary of the proposed storage of water to be utilized for recharge:

Table 5: Summary of Groundwater Recharge Volume

Basin Volume (c.f) | Volume (ac-ft)
Basin 1 2,642 0.06
Basin 2 1,152 0.026
Basin 3 7,761 0.178
TOTAL 11,555 0.264

The required GRV is nearly double the required amount. Additional groundwater
recharge is accomplished by the construction of small depressions in the terrain
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throughout the site as well as within the proposed crushed stone surfaces; these volumes
are not accounted for in the computations.

6. Inspections & Reporting

6.1  Inspection Procedure

Within the first 30 days following the commencement of comstruction activity, the
permittee shall contact the Town of Killingly or the project inspecting engineer to review
site conditions. The site shall be inspected at least monthly during the first 90 days to
insure proper installation of erosion control measures.

The site shall be routinely inspected for compliance with the General Permit and the Plan
for the site until a Notice of Termination has been submitted. At least once a week and
within 24 hours of a storm that generates a discharge, the qualified inspector shall inspect
(at a minimum) the following:

> Disturbed areas of construction activity that have not been stabilized,
» All erosion and sedimentation control measures;

» All structural control measures; soil stockpile areas;

» Washout areas and site entrances;

These areas shall be inspected for evidence of or the potential for off-site impacts and
sediment tracking. For storms that fall on a weekend, holiday or after a point where
regular working hours will not commence for greater than 24-hours, inspections are
required only for storms that equal or exceed 0.5

The qualified inspector shall evaluate the effectiveness of E&S controls, structural
controls, stabilization practices, and any other controls implemented to prevent pollution
and determine if it is necessary to install, maintain or repair such controls and/or practices
to improve the quality of stormwater discharges.

6.2  Reporting

Reports shall be prepared and retained as part of the SWPPP and shall contain the
following information:

Scope of the inspection;

Name & qualifications of the qualified inspector generating the report;
Date & weather conditions at the time of the inspection,;

Major observations regarding E&S controls;

Descriptions of Stormwater Discharges;

Any stormwater monitoring conducted during the inspection.

VVVVVYYVY
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A sample report form is enclosed herein as Attachment 7; completed reports may be
added to this section as record of inspections. The report should state whether the site is
in compliance or out of compliance with the terms of the plans and permit. If the site is
out of compliance, the report shall state the remedial actions required to bring the site
back into compliance. Non-engineered corrective actions (i.e. silt fence repair, sediment
removal, addition of E&S measures) shall be corrected within 24 hours of reporting.
Engineered corrective actions (re-design of engineered controls) shall be implemented
within 7 days of reporting and shall be incorporated into revised plans within 10 days of
reporting.

Inspectors from the DEEP and Town may inspect the site ate any time for compliance
with the anticipated General Permit or in terms of approval conditions from state and
local authorities. These inspections may take place at any time while construction
activities are being conducted or to review post-construction stormwater management
measures.

6.3  Keeping Plans Current

The Permittee is responsible for keeping their Plan in compliance with the General
Permit at all times, including the following:

A. The Plan shall be amended by the Permittee if the actions required by the plan fail
to prevent pollution or fail to otherwise comply with any provisions of the
General Permit. The plan shall be immediately amended upon a change in
contractor, change in design or construction, operation or maintenance at the site
which has the potential for discharge of pollutants to the waters of the state which
has not been otherwise addressed in the Plan.

B. The Commissioner of the CTDEEP (the “Department™) may notify the Permittee
at any time that the Plan and/or the site do not meet one or more of the one or
more of the minimum requirements of the General Permit. The Permittee shall
make any required changes within 7 days upon receipt of such notification and
then shall submit certification to the Commissioner within 15 days that the
requested changes have been made ‘and implemented.

7. Turbidity Monitoring Requirements

Turbidity monitoring shall be conducted monthly at least monthly with sampling
procedure consistent with 40 CFR Part 136.

7.1  Monitoring Frequency
a. Sampling shall be conducted when there is a discharge from the site while

construction activity is ongoing, until final stabilization of the drainage areas
associated with each outfall is achieved.
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b. The Permittee is only required to take samples during regular work hours. If
sampling is discontinued at the end of regular working hours, sampling shall
resume the next working day as long as the discharge continues.

c. Sampling may be suspended if at any time conditions exist that may reasonably
posé a threat to the safety of the person sampling. Such conditions may include
high winds, lighting, intense rainfall or other hazardous condition. When the
unsafe condition is no longer present, sampling may resume.

7.2 Sample Collectioﬁ

a. All samples shall be collected from discharges resulting from a storm event that
occurs at least 24 hours after any previous storm event that generates a
stormwater discharge. Sampling of snow or ice melt without a storm event is not
a valid sample.

b. Samples shall be grab samples taken at least three (3) separate times during a
storm event and shall be representative of the flow and characteristics of the
discharge. Samples may be taken manually or with an in-situ turbidity probe or
other automatic sampling device equipped to take turbidity readings. The first
sample shall be taken within the first hour of stormwater discharge from the site.
If samples are collected manually and the discharge begins outside of normal
working hours, the first sample shall be taken at the start of normal working hours
and shall be noted.

7.3  Sampling Locations

Sampling is required from point discharges of stormwater from disturbed areas.
Sampling points shall be at proposed stormwater outfalls as they are installed throughout
the project.

7.4  Monitoring Reports

A. Within thirty (30) days following the end of each month, permittees shall enter the
stormwater sampling result(s) on the Stormwater Monitoring Report (SMR) form
(available at www.ct.gov/deep/stormwater) and submit it in accordance with the
NetDMR provisions as described below, or, if the permittee has opted out of
NetDMR, to the following address:

Bureau of Materials Management and Compliance Assurance
Water Permitting and Enforcement Division (Attn: DMR Processing)
Connecticut Department of Energy and Environmental Protection
79 Elm Street
Hartford, CT 06106-5127

If there was no discharge during any given monitoring period, the permittee shall submit
the form as required with the words “no discharge” entered in place of the monitoring
results.
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If the permittee monitors any discharge more frequently than required by this general
permit, the results of this monitoring shall be included in additional SMRs for the month
in which the samples were collected.

If sampling protocols are modified due to the limitations of normal working hours or
unsafe conditions in accordance with Section 5(c)(1)(A)(ii) or (iii) above, a description of
and reason for the modifications shall be included with the SMR.

If the permittee samples a discharge that is representative of two or more substantially
identical discharge points, the permittee shall include the names or locations of the other
discharge points.

NetDMR Reporting Requirements

Prior to one-hundred and eighty (180) days after the issuance of a permit, the

Permittee may either submit monitoring data and other reports to the Department in hard
copy form or electronically using NetDMR, a web-based tool that allows Permittees to
electronically submit stormwater monitoring reports through a secure internet connection.
Unless otherwise approved in writing by the commissioner, no later than one-hundred
and eighty (180) days after the issuance of the permit the Permittee shall begin reporting
electronically using NetDMR. Specific requirements regarding subscription to NetDMR
and submittal of data and reports in hard copy form and for submittal using NetDMR are
described below:

Submittal of NetDMR Subscriber Agreement

On or before fifteen (15) days afier the issuance of a permit, the Permittee and/or the
person authorized to sign the Permittee”s discharge monitoring reports (“Signatory
Authority”) as described in RCSA Section 22a-430-3(b)(2) shall contact the Department
at deep.netdmr@ct.gov and initiate the NetDMR subscription process for electronic
submission of Stormwater Monitoring Report information. Information on NetDMR is
available on the Department®s website at www.ct.gov/deep/netdmr on or before ninety
(90) days after issuance of this permit the Permittee shall submit a signed and notarized
copy of the Connecticut DEEP NetDMR Subscriber Agreement to the Department

Submittal of Reports Using NetDMR

Unless otherwise approved by the commissioner, on or before one-hundred and eighty
(180) days after issuance of this permit, the Permittee and/or the Signatory Authority
shall electronically submit SMRs required under the permit to the Department using
NetDMR in satisfaction of the SMR submission requirements of Sections 5(c)(2)(A) of
this permit.

SMRs shall be submitted electronically to the Department no later than the 30th day of
the month following the completed reporting period. Any additional monitoring
conducted in accordance with 40 CFR 136 shall be submitted to the Department as an
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electronic attachment to the SMR in NetDMR. Once a Permittee begins submitting
reports using NetDMR, it will no longer be required to submit hard copies of SMRs to
the Department. NetDMR is accessed from: http://www.epa.gov/netdmr

Submittal of NetDMR Opt-Out Requests

If the Permittee is able to demonstrate a reasonable basis, such as technical or
administrative infeasibility, that precludes the use of NetDMR for electronically
submitting SMRs, the commissioner may approve the submission of SMRs in hard
copyform (“opt-out request”). Opt-out requests must be submitted in writing to the
Department for written approval on or before fifteen (15) days prior to the date a
Permittee would be required under this permit to begin filing SMRs using NetDMR.
This demonstration shall be valid for twelve (12) months from the date of the
Department’s approval and shall thereupon expire. At such time, SMRs shall be
submitted electronically to the Department using NetDMR unless the Permittee submits a
renewed opt-out request and such request is approved by the Department.

All opt-out requests and requests for the NetDMR subscriber form should be sent to the
following address or by email at deep.netdmr@ct.gov:

Attn: NetDMR Coordinator
Connecticut Department of Energy and Environmental Protection
79 Elm Street
Hartford, CT 06106-5127

7.5  Reporting and Record Keeping Requirements

A. For a period of at least five years from the date that construction is complete, the
permittee shall retain copies of the Plan and all reports required by the General
Permit, and records of all data used to complete the registration for the General
Permit, unless the commissioner specifies another time period in writing.
Inspection records must be retained as part of the Plan for a period of five (5)
years after the date of inspection.

B. The permittee shall retain an updated copy of the Plan required by this general
permit at the construction site from the date construction is initiated at the site
until the date construction at the site is completed.
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ATTACHMENT 1

USDA-NRCS WEB SOIL SURVEY MAPPING

38
NTE Connecticut, Lake Road, Killingly



Soil Map—State of Connecticut
(NTE Connecticut - Lake Road)
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Soil Map—State of Connecticut

NTE Connecticut - Lake Road

Map Unit Legend

State of Connecticut (CT600)
Map Unit Symbol Map Unit Name Acres in AOI Percent of AOI

3 Ridgebury, Leicester, and 2.0 2.6%
Whitman soils, O to 8 percent
slopes, extremely stony

13 Walpole sandy loam, Oto 3 5.3 . 7.0%
percent slopes

21A Ninigret and Tisbury soils,0to 5 6.0 7.9%
percent slopes

38C Hinckley loamy sand, 3to 15 35 4.6%
percent slopes

52C Sutton fine sandy loam, 2to 15 35 4.6%
percent slopes, extremely
stony

58C Gloucester gravelly sandy 23 31%
loam, 8 to 15 percent slopes,
very stony

61B Canton and Charlton soils, 3 to 7.2 9.5%
8 percent slopes, very stony

62C Canton and Charlton soils, 3 to 26.6 35.1%
15 percent slopes, extremely
stony

73C Charlton-Chatfield complex, 3 9.2 12.1%
to 15 percent slopes, very
rocky

73E Charlton-Chatfield complex, 15 0.1 0.1%
to 45 percent slopes, very
rocky

75C Hollis-Chatfield-Rock outcrop 7.2 9.5%
complex, 3 to 15 percent
slopes

75E Hollis-Chatfield-Rock outcrop 25 3.2%
complex, 15 to 45 percent
slopes

103 Rippowam fine sandy loam 0.6 0.8%

Totals for Area of Interest 75.8 100.0%

usDA  Natural Resources Web Soil Survey 6/30/2016
Conservation Service National Cooperative Soil Survey Page 30f3



Hydrologic Soil Group—State of Connecticut
(NTE Connecticut - Lake Road)
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Hydrologic Soil Group—State of Connecticut

NTE Connecticut - Lake Road

Hydrologic Soil Group

Hydrolagic Soil Group— Summary by Map Unit — State of Connecticut (CT600)

Map unit symbol

Map unit name

Rating

Acres in AOI

Percent of AOI

Ridgebury, Leicester,
and Whitman soils, 0
to 8 percent slopes,
extremely stony

D

2.0

2.6%

13

Walpole sandy loam, 0 to
3 percent slopes

B/D

21A

Ninigret and Tisbury
soils, 0 to 5 percent
slopes

5.3

38C

52C

58C

61B

Hinckley loamy sand, 3
to 15 percent slopes

A

6.0

7.0%

7.9%

4.6%

Sutton fine sandy loam, 2
to 15 percent slopes,
extremely stony

Gloucester gravelly
sandy loam, 8 to 15
percent slopes, very
stony

B

4.6%

23

31%

Canton and Charlton
soils, 3 to 8 percent
slopes, very stony

7.2

9.5%

62C

Canton and Charlton
soils, 3 to 15 percent
slopes, extremely
stony

26.6

35.1%

73C

Charlton-Chatfield
complex, 3to 15
percent slopes, very

rocky

Charlton-Chatfield
complex, 15 to 45
percent slopes, very

rocky

9.2

12.1%

0.1

0.1%

Hollis-Chatfield-Rock
outcrop complex, 3 to
15 percent slopes

7.2

9.5%

75E

Hollis-Chatfield-Rock
outcrop complex, 15to
45 percent slopes

D

25

3.2%

103

Rippowam fine sandy
loam

B/D

0.8%

Totals for Area of Interest

75.8

100.0%

usDA Natural Resources

Conservation Service

National Cooperative Soil Survey

Web Soil Survey

6/30/2016

Page 3 of 4



Hydrologic Soi! Group—State of Connecticut NTE Connecticut - Lake Road

Description

Hydrologic soil groups are based on estimates of runoff potential. Soils are
assigned to one of four groups according to the rate of water infiltration when the
soils are not protected by vegetation, are thoroughly wet, and receive precipitation
from long-duration storms.

The soils in the United States are assigned to four groups (A, B, C, and D) and
three dual classes (A/D, B/D, and C/D). The groups are defined as follows:

Group A. Soils having a high infiltration rate (low runoff potential) when thoroughly
wet. These consist mainly of deep, well drained to excessively drained sands or
gravelly sands. These soils have a high rate of water transmission.

Group B. Soils having a moderate infiltration rate when thoroughly wet. These
consist chiefly of moderately deep or deep, moderately well drained or well drained
soils that have moderately fine texture to moderately coarse texture. These soils
have a moderate rate of water transmission.

Group C. Soils having a slow infiltration rate when thoroughly wet. These consist
chiefly of soils having a layer that impedes the downward movement of water or
soils of moderately fine texture or fine texture. These soils have a slow rate of water
transmission.

Group D. Soils having a very slow infiltration rate (high runoff potential) when
thoroughly wet. These consist chiefly of clays that have a high shrink-swell
potential, soils that have a high water table, soils that have a claypan or clay layer
at or near the surface, and soils that are shallow over nearly impervious material.
These soils have a very slow rate of water transmission.

If a soil is assigned to a dual hydrologic group (A/D, B/D, or C/D), the first letter is
for drained areas and the second is for undrained areas. Only the soils that in their
natural condition are in group D are assigned to dual classes.

Rating Options
Aggregation Method: Dominant Condition

Component Percent Cutoff: None Specified
Tie-break Rule: Higher

USDA  Natural Resources Web Soil Survey 6/30/2016
Conservation Service National Cooperative Soil Survey Page 4 of 4



Saturated Hydraulic Conductivity (Ksat)}—State of Connecticut
(NTE Connecticut, Killingly)

257900 258000
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257700 2576800 257900

Map Scale: 1:4,500 if printed on A portait (8.5" x 11") sheet.
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Map projection: Web Merrator Comer coordinates: WGS84  Edge tics: UTM Zone 19N WGS84

Natural Resources Web Soil Survey 8/3/2016
Conservation Service National Cooperative Soil Survey Page 1 of 4
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Saturated Hydraulic Conductivity (Ksat}—State of Connecticut

NTE Connecticut, Killingly

Saturated Hydraulic Conductivity (Ksat)

Saturated Hydraulic Conductivity (Ksat}— Summary by Map Unit — State of Connecticut (CT600)

Map unit symbol

Map unit name

Rating (micrometers
per second)

Acres in AOI

Percent of AOI

Ridgebury, Leicester,
and Whitman soils, 0
to 8 percent slopes,
extremely stony

5.1044

3.9

4.2%

13

Walpole sandy loam, 0 to
3 percent slopes

40.6593

5.7

6.1%

21A

Ninigret and Tisbury
soils, 0 to 5 percent
slopes

34.7253

7.0

7.6%

38C

Hinckley loamy sand, 3
to 15 percent slopes

100.0000

1.1

1.2%

52C

Sutton fine sandy loam, 2
to 15 percent slopes,
extremely stony

24,9231

5.2

5.5%

58C

Gloucester gravelly
sandy loam, 8 to 15
percent slopes, very
stony

93.0769

0.7

0.8%

61B

Canton and Charlton
soils, 3 to 8 percent
slopes, very stony

39.6703

16.1

17.3%

62C

Canton and Charlton
soils, 3 to 15 percent
slopes, extremely
stony

39.6703

33.2

35.7%

73C

Charlton-Chatfield
complex, 3 to 15
percent slopes, very
rocky

21.5714

15.2

16.3%

73E

Charlton-Chatfield
complex, 15 to 45
percent slopes, very
rocky

21.5714

0.1

0.1%

75C

Hollis-Chatfield-Rock
outcrop complex, 3 to
15 percent slopes

10.0139

3.0

3.2%

75E

Hollis-Chatfield-Rock
outcrop complex, 15 to
45 percent slopes

10.0139

0.3

0.3%

103

Rippowam fine sandy
loam

44.6703

1.5

1.6%

Totals for Area of Interest

92.9

100.0%

USDA Natural Resources
Conservation Service

National Cooperative Soil Survey

Web Soil Survey

8/3/2016
Page 3 of 4



Saturated Hydraulic Conductivity (Ksat}—State of Connecticut NTE Connecticut, Killingly

Description

Saturated hydraulic conductivity (Ksat) refers to the ease with which pores in a
saturated soil transmit water. The estimates are expressed in terms of micrometers
per second. They are based on soil characteristics observed in the field, particularly
structure, porosity, and texture. Saturated hydraulic conductivity is considered in
the design of soil drainage systems and septic tank absorption fields.

For each soail layer, this attribute is actually recorded as three separate values in
the database. A low value and a high value indicate the range of this attribute for
the soil component. A "representative” value indicates the expected value of this
attribute for the component. For this soil property, only the representative value is
used.

The numeric Ksat values have been grouped according to standard Ksat class
limits.

Rating Options

Units of Measure: micrometers per second

Aggregation Method: Dominant Component

Component Percent Cutoff: None Specified

Tie-break Rule: Fastest

Interpret Nulls as Zero: No

Layer Options (Horizon Aggregation Method): Depth Range (Weighted Average)
Top Depth: O

Bottom Depth: 36

Units of Measure: Inches

usSDA Natural Resources Web Soil Survey 8/3/2016
Conservation Service National Cooperative Soil Survey Page 4 of 4



ATTACHMENT 2
JUNE 2016

NATURAL DIVERSITY DATABASE MAP

39
NTE Connecticut, Lake Road, Killingly
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ATTACHMENT 3
HydroCAD DRAINAGE CALCULATION SUMMARIES

(With drainage area maps)

40
NTE Connecticut, Lake Road, Killingly
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EXISTING CONDITIONS DRAINAGE COMPUTATIONS
2,10 & 100-YEAR STORMS

41
NTE Connecticut, Lake Road, Killingly



()

DrainagLs Area 2

~

2R

Wetlands/Swale\ﬂ

offsite

(18 )

Drainagg Area 1

1

R

Wetlands/Swale

5R

Property Boundary

Reach

=]

etland/Swale to Offsite

(38 ) . 48 { 58 )

Dralpage Area 3 Drainage Area 2 - Off Drainage Area 3 -

site East Switchyard to Wetlands

Routing Diagram for Existing Drainage-Revised
Prepared by Microsoft, Printed 10/27/2016
HydroCAD® 10.00 s/n 07240 © 2011 HydroCAD Software Solutions LLC




NTE Kiillingly
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Summary for Subcatchment 1S: Drainage Area 1

Runoff = 3.70cfs @ 12.48 hrs, Volume= 0.680 af, Depth> 0.38"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type lll 24-hr 2-Year Rainfall=3.32"

Area (ac) CN Description
& 2110 77 Woods, Good, HSG D (Wetlands)
18.740 55 Woods, Good, HSG B
0.550 70 1/2 acre lots, 25% imp, HSG B
21400 58 Weighted Average
21.262 99.36% Pervious Area
0.137 0.64% Impervious Area

Tc Length Slope Velocity Capacity Description
(min)  (feet) (ftft)  (ft/sec) (cfs)
21.8 1,038 0.0750 0.79 Lag/CN Method, Tc-2

Summary for Subcatchment 2S: Drainage Area 2

Runoff = 271cfs@ 12.45hrs, Volume= 0.469 af, Depth> 0.42"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type |l 24-hr 2-Year Rainfall=3.32"

Area (ac) CN Description
* 2400 77 Woods, Good, HSG D (Wetlands)
11.130 55 Woods, Good, HSG B

13.530 59 Weighted Average
13.530 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min)  (feet) (ftft)  (ft/sec) (cfs)
21.5 1,078 0.0780 0.84 Lag/CN Method, Tc-2s

Summary for Subcatchment 3S: Drainage Area 3

Runoff = 3.45cfs @ 12.42hrs, Volume= 0.499 af, Depth> 0.61"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt=0.05 hrs
Type Il 24-hr 2-Year Rainfall=3.32"

Area (ac) CN Description
* 3920 77 Woods, Good, HSG D (Wetlands)
5870 55 Woods, Good, HSG B
9.790 64 Weighted Average
9.790 100.00% Pervious Area
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Tc Length Slope Velocity Capacity Description
(min)  (feet)  (ft/ft) (ft/sec) (cfs)

22.9 300 0.1460 0.22 Sheet Flow, Tc-3a
Woods: Light underbrush n=0.400 P2=3.32"
12 115 0.0950 1.54 Shallow Concentrated Flow, Tc-3b

Woodland Kv= 5.0 fps

241 415 Total

Summary for Subcatchment 4S: Drainage Area 2 - Off site East

Runoff = 044 cfs @ 12.20 hrs, Volume= 0.073 af, Depth> 0.35"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type |l 24-hr 2-Year Rainfall=3.32"

Area(ac) CN Description
1.650 55 Woods, Good, HSG B
0.700 58 Meadow, non-grazed, HSG B
0.150 70 1/2 acre lots, 25% imp, HSG B
2500 57 Weighted Average
2.462 98.50% Pervious Area
0.037 1.50% Impervious Area

Tc Length Slope Velocity Capacity Description
(min)  (feet)  (ft/ft) (ft/sec) (cfs)
7.8 350 0.1080 0.75 Lag/CN Method, Tc-2

Summary for Subcatchment 5S: Drainage Area 3 - Switchyard to Wetlands

Runoff = 1.83cfs @ 12.50 hrs, Volume= 0.306 af, Depth> 0.49"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt=0.05 hrs
Type Il 24-hr 2-Year Rainfall=3.32" .

Area (ac) CN Description
* 0.900 98 Roof & Pavement
1.000 58 Meadow, non-grazed, HSG B
5600 55 Woods, Good, HSG B
7500 61 Weighted Average
6.600 88.00% Pervious Area
0.900 12.00% Impervious Area
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Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)

17.0 850 0.0770 0.83 Lag/CN Method, Tc-3
6.3 567 0.0900 1.50 Shallow Concentrated Flow, 597
Woodland Kv=5.0 fps
3.1 225 0.0300 1.21 Shallow Concentrated Flow, Tc-4¢

Short Grass Pasture Kv=7.0 fps

264 1,642 Total

Summary for Reach 1R: Wetlands/Swale

Inflow Area = 21.400 ac, 0.64% Impervious, Inflow Depth> 0.38" for 2-Year event
Inflow = 3.70cfs @ 12.48 hrs, Volume= 0.680 af
Outflow = 345cfs @ 12.72 hrs, Volume= 0.671 af, Atten=7%, Lag= 14.4 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-24.00 hrs, dt=0.05 hrs
Max. Velocity= 1.40 fps, Min. Travel Time= 7.7 min
Avg. Velocity = 0.80 fps, Avg. Travel Time= 13.4 min

Peak Storage= 1,592 cf @ 12.59 hrs
Average Depth at Peak Storage= 0.13'
Bank-Full Depth= 2.00' Flow Area= 146.7 sf, Capacity=1,259.44 cfs

110.00' x 2.00' deep Parabolic Channel, n=0.035
Length= 645.0' Slope= 0.0279 /'
Inlet Invert= 284.00', Outlet Invert= 266.00'

i
Summary for Reach 2R: Wetlands/Swale to offsite
Infiow Area = 13530 ac, 0.00% Impervious, Inflow Depth> 0.42" for 2-Year event
Inflow = 2.71cfs @ 12.45 hrs, Volume= 0.469 af
Outflow = 2.09cfs @ 12.97 hrs, Volume= 0.457 af, Atten=23%, Lag= 30.9 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-24.00 hrs, dt=0.05 hrs
Max. Velocity= 0.68 fps, Min. Travel Time= 17.1 min
Avg. Velocity = 0.40 fps, Avg. Travel Time= 28.9 min

Peak Storage= 2,155 cf @ 12.68 hrs
Average Depth at Peak Storage= 0.09'
Bank-Full Depth= 1.00' Flow Area= 120.0 sf, Capacity=415.63 cfs
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180.00' x 1.00' deep Parabolic Channel, n=0.035
Length= 700.0' Slope=0.0114 "/
Inlet invert= 274.00', Outlet Invert= 266.00'

1
Summary for Reach 3R: Wetland/Swale to Offsite
Inflow Area = 31.190 ac, 0.44% Impervious, Inflow Depth > 0.45" for 2-Year event
Inflow = 6.03cfs @ 12.63 hrs, Volume= 1.170 af
Cufflow = 5.00cfs @ 13.12 hrs, Volume= 1.141 af, Atten=17%, Lag=29.2 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Max. Velocity= 0.63 fps, Min. Travel Time= 16.9 min
Avg. Velocity = 0.38 fps, Avg. Travel Time= 28.0 min

Peak Storage= 5,080 cf @ 12.84 hrs
Average Depth at Peak Storage= 0.15'
Bank-Full Depth= 3.00' Flow Area= 700.0 sf, Capacity= 3,229.60 cfs

350.00' x 3.00' deep Parabolic Channel, n= 0.035
Length=640.0' Slope= 0.0047 "'
Inlet Invert= 266.00', Outlet Invert= 263.00'

t
Summary for Reach 5R: Property Boundary
Inflow Area = 44720 ac, 0.31% Impervious, Inflow Depth > 0.43" for 2-Year event
Inflow = 6.95cfs @ 13.08 hrs, Volume= 1.598 af
Outflow = 6.95cfs @ 13.08 hrs, Volume= 1.598 af, Atten=0%, Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs

t



NTE Kiillingly

Existing Drainage-Revised Type Il 24-hr 10-Year Rainfall=5.16"
Prepared by Microsoft Printed 10/27/2016
HydroCAD® 10.00 s/n 07240 © 2011 HydroCAD Software Solutions LLC Page 6

Summary for Subcatchment 1S: Drainage Area 1

Runoff = 17.86 cfs @ 12.35 hrs, Volume= 2.229 af, Depth> 1.25"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type Il 24-hr 10-Year Rainfall=5.16"

Area (ac) CN Description
* 2110 77 Woods, Good, HSG D (Wetlands)
18.740 55 Woods, Good, HSG B
0.550 70 1/2 acre lots, 25% imp, HSG B
21.400 58 Weighted Average
21.262 99.36% Pervious Area
0.137 0.64% Impervious Area

Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
21.8 1,038 0.0750 0.79 Lag/CN Method, Tc-2

Summary for Subcatchment 2S: Drainage Area 2

Runoff = 1217 cfs @ 12.34 hrs, Volume= 1.486 af, Depth> 1.32"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt=0.05 hrs
Type lll 24-hr 10-Year Rainfall=5.16"

Area (ac) CN Description
* 2.400 77 Woods, Good, HSG D (Wetlands)
11.130 55 Woods, Good, HSG B

13.530 59 Weighted Average
13.5630 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
215 1,078 0.0780 0.84 Lag/CN Method, Tc-2s

Summary for Subcatchment 3S: Drainage Area 3

Runoff = 11.36 cfs @ 12.36 hrs, Volume= 1.367 af, Depth> 1.68"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type lll 24-hr 10-Year Rainfall=5.16"

Area (ac) CN Description
* 3920 77 Woods, Good, HSG D (Wetlands)
5.870 55 Woods, Good, HSG B
9.790 64 Weighted Average
9.790 100.00% Pervious Area
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Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)

229 300 0.1460 0.22 Sheet Flow, Tc-3a
Woods: Light underbrush n=0.400 P2=3.32"
1.2 115 0.0950 1.54 Shallow Concentrated Flow, Tc-3b

Woodland Kv= 5.0 fps

241 415 Total

Summary for Subcatchment 4S: Drainage Area 2 - Off site East

Runoff = 274cfs@ 12.13 hrs, Volume= 0.248 af, Depth> 1.19"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type Il 24-hr 10-Year Rainfall=5.16"

Area(ac) CN Description
1650 55 Woods, Good, HSG B
0.700 58 Meadow, non-grazed, HSG B
0.150 70 1/2 acre lots, 25% imp, HSG B
2500 57 Weighted Average
2.462 98.50% Pervious Area
0.037 1.50% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
7.8 350 0.1080 0.75 Lag/CN Method, Tc-2

Summary for Subcatchment 5S: Drainage Area 3 - Switchyard to Wetlands

Runoff = 7.06cfs @ 12.41 hrs, Volume= 0.910 af, Depth> 1.46"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type Il 24-hr 10-Year Rainfall=5.16"

Area (ac) CN Description
* 0.900 98 Roof & Pavement
1.000 58 Meadow, non-grazed, HSG B
5.600 55 Woods, Good, HSG B
7500 61 Weighted Average
6.600 88.00% Pervious Area
0.900 12.00% Impervious Area
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Tc Length Slope Velocity Capacity Description,
(min)  (feet) (ftft)  (ft/sec) (cfs)

17.0 850 0.0770 0.83 Lag/CN Method, Tc-3
6.3 567 0.0900 1.50 Shallow Concentrated Flow, 597
Woodland Kv=5.0 fps
3.1 225 0.0300 1.21 Shallow Concentrated Flow, Tc-4c

Short Grass Pasture Kv=7.0 fps

26.4 1,642 Total

Summary for Reach 1R: Wetlands/Swale

Inflow Area = 21.400ac, 0.64% Impervious, Inflow Depth > 1.25" for 10-Year event
Inflow = 17.86 cfs @ 12.35 hrs, Volume= 2.229 af
Outflow = 17.17 cfs @ 12.50 hrs, Volume= 2.215 af, Atten=4%, Lag= 8.8 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Max. Velocity= 2.29 fps, Min. Travel Time= 4.7 min
Avg. Velocity = 1.08 fps, Avg. Travel Time= 10.0 min

Peak Storage= 4,853 cf @ 12.42 hrs
Average Depth at Peak Storage= 0.28'
Bank-Full Depth= 2.00' Flow Area= 146.7 sf, Capacity=1,259.44 cfs

110.00' x 2.00' deep Parabolic Channel, n=0.035
Length= 645.0' Slope=0.0279
Inlet Invert= 284.00", Qutlet Invert= 266.00'

t
Summary for Reach 2R: Wetlands/Swale to offsite
Inflow Area = 13.530 ac, 0.00% Impervious, Inflow Depth > 1.32" for 10-Year event
Inflow = 1217 cfs @ 12.34 hrs, Volume= 1.486 af
Outflow = 10.51 cfs @ 12.66 hrs, Volume= 1.466 af, Atten=14%, Lag= 19.3 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-24.00 hrs, dt=0.05 hrs
Max. Velocity= 1.12 fps, Min. Travel Time= 10.4 min
Avg. Velocity = 0.54 fps, Avg. Travel Time= 21.8 min

Peak Storage= 6,598 cf @ 12.49 hrs
Average Depth at Peak Storage= 0.18'
Bank-Full Depth= 1.00" Flow Area= 120.0 sf, Capacity= 415.63 cfs
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180.00' x 1.00' deep Parabolic Channel, n= 0.035
Length=700.0' Slope=0.0114"
Inlet Invert= 274.00', Outlet Invert= 266.00'

1
Summary for Reach 3R: Wetland/Swale to Offsite
Inflow Area = 31.190 ac, 0.44% Impervious, Inflow Depth > 1.38" for 10-Year event
Inflow = 27.58 cfs @ 12.46 hrs, Volume= 3.582 af
Outflow = 2443 cfs @ 12.77 hrs, Volume= 3.534 af, Atten=11%, Lag= 18.8 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Max. Velocity= 1.03 fps, Min. Travel Time= 10.4 min
Avg. Velocity = 0.49 fps, Avg. Travel Time=21.8 min

Peak Storage= 15,246 cf @ 12.60 hrs
Average Depth at Peak Storage= 0.31'
Bank-Full Depth= 3.00' Flow Area= 700.0 sf, Capacity= 3,229.60 cfs

350.00' x 3.00' deep Parabolic Channel, n=0.035
Length=640.0" Slope= 0.0047 '/
Inlet Invert= 266.00', Outlet Invert= 263.00'

t
Summary for Reach 5R: Property Boundary
Inflow Area = 44.720 ac, 0.31% Impervious, Inflow Depth> 1.34" for 10-Year event
Inflow = 3443 cfs@ 12.75 hrs, Volume= 4999 af
Outflow = 3443 cfs @ 12.75 hrs, Volume= 4,999 af, Atten=0%, Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
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Summary for Subcatchment 1S: Drainage Area 1

Runoff = 50.36 cfs @ 12.32 hrs, Volume= 5.638 af, Depth> 3.16"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type |l 24-hr 100-Year Rainfall=8.09"

Area (ac) CN Description
& 2110 77 Woods, Good, HSG D (Wetlands)
18.740 55 Woods, Good, HSG B
0.550 70 1/2 acre lots, 25% imp, HSG B

21400 58 Weighted Average
21.262 99.36% Pervious Area
0.137 0.64% Impervious Area

Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
21.8 1,038 0.0750 0.79 Lag/CN Method, Tc-2

Summary for Subcatchment 2S: Drainage Area 2

Runoff = 33.30cfs @ 12.31 hrs, Volume= 3.690 af, Depth> 3.27"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type lll 24-hr 100-Year Rainfall=8.09"

Area (ac) CN Description
* 2400 77 Woods, Good, HSG D (Wetlands)
11.130 55 Woods, Good, HSG B

13530 59 Weighted Average
13.530 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
215 1,078 0.0780 0.84 Lag/CN Method, Tc-2s

Summary for Subcatchment 3S: Drainage Area 3

Runoff = 27.31cfs@ 12.34 hrs, Volume= 3.127 af, Depth> 3.83"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type lli 24-hr 100-Year Rainfall=8.09"

Area (ac) CN Description
* '3920 77 Woods, Good, HSG D (Wetlands)
5870 55 Woods, Good, HSG B

9790 64 Weighted Average
9.790 100.00% Pervious Area
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Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)

229 300 0.1460 0.22 Sheet Flow, Tc-3a
Woods: Light underbrush n=0.400 P2=3.32"
1.2 115 0.0950 1.54 Shallow Concentrated Flow, Tc-3b

Woodland Kv= 5.0 fps

241 415 Total
Summary for Subcatchment 4S: Drainage Area 2 - Off site East

Runoft = 8.10cfs @ 12.12 hrs, Volume= 0.638 af, Depth> 3.06"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type Il 24-hr 100-Year Rainfall=8.09"

Area (ac) CN Description
1.650 55 Woods, Good, HSG B
0.700 58 Meadow, non-grazed, HSG B
0.150 70 1/2 acre lots, 25% imp, HSG B
2500 57 Weighted Average
2.462 98.50% Pervious Area
0.037 1.50% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
7.8 350 0.1080 0.75 Lag/CN Method, Tc-2

Summary for Subcatchment 5S: Drainage Area 3 - Switchyard to Wetlands

Runoff = 18.20cfs @ 12.38 hrs, Volume= 2.183 af, Depth> 3.49"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Type Ill 24-hr 100-Year Rainfall=8.09"

Area (ac) CN Description

* 0.900 98 Roof & Pavement
1.000 58 Meadow, non-grazed, HSG B
5.600 55 Woods, Good, HSG B
7500 61 Weighted Average
6.600 88.00% Pervious Area
0.900 12.00% Impervious Area
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Tc Length Slope Velocity Capacity Description
(min)  (feet)  (fft) (ft/sec) (cfs)

17.0 850 0.0770 0.83 Lag/CN Method, Tc-3
6.3 567 0.0900 1.50 Shallow Concentrated Flow, 597
Woodland Kv= 5.0 fps
3.1 225 0.0300 1.21 Shallow Concentrated Flow, Tc-4c

Short Grass Pasture Kv= 7.0 fps

264 1,642 Total

Summary for Reach 1R: Wetlands/Swale

Inflow Area = 21.400 ac, 0.64% Impervious, Inflow Depth > 3.16" for 100-Year event
Inflow = 50.36 cfs @ 12.32 hrs, Volume= 5.638 af
Outflow = 49.28 cfs @ 12.42 hrs, Volume= 5.616 af, Atten=2%, Lag= 6.1 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Max. Velocity= 3.17 fps, Min. Travel Time= 3.4 min
Avg. Velocity = 1.33 fps, Avg. Travel Time= 8.1 min

Peak Storage= 10,050 cf @ 12.36 hrs
Average Depth at Peak Storage= 0.45'
Bank-Full Depth= 2.00' Flow Area= 146.7 sf, Capacity= 1,259.44 cfs

110.00' x 2.00' deep Parabolic Channel, n=0.035
Length= 645.0' Slope=0.0279'/
Inlet Invert= 284.00", Outlet Invert= 266.00'

i
Summary for Reach 2R: Wetlands/Swale to offsite
Inflow Area = 13530 ac, 0.00% Impervious, Inflow Depth> 3.27" for 100-Year event
Inflow = 33.30cfs @ 12.31 hrs, Volume= 3.690 af
Outflow = 30.39cfs @ 12.54 hrs, Volume= 3.658 af, Atten=9%, Lag= 13.5min

Routing by Stor-Ind+Trans method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Max. Velocity= 1.55 fps, Min. Travel Time= 7.5 min
Avg. Velocity = 0.66 fps, Avg. Travel Time=17.7 min

Peak Storage= 13,796 cf @ 12.41 hrs
Average Depth at Peak Storage= 0.30'
Bank-Full Depth= 1.00' Flow Area= 120.0 sf, Capacity= 415.63 cfs
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180.00"' x 1.00" deep Parabolic Channel, n=0.035
Length=700.0" Slope=0.0114"/
Inlet Invert= 274.00', Outlet Invert= 266.00'

t
Summary for Reach 3R: Wetland/Swale to Offsite
Inflow Area = 31.190 ac, 0.44% Impervious, Inflow Depth > 3.36" for 100-Year event
Inflow = 75.58 cfs @ 12.40 hrs, Volume= 8.743 af
Oufflow = 69.83cfs @ 12.62 hrs, Volume= 8.668 af, Atten=8%, Lag= 13.3 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs
Max. Velocity= 1.42 fps, Min. Travel Time= 7.5 min
Avg. Velocity = 0.59 fps, Avg. Travel Time= 18.0 min

Peak Storage= 31,601 cf @ 12.50 hrs
Average Depth at Peak Storage= 0.51'
Bank-Full Depth= 3.00' Flow Area= 700.0 sf, Capacity= 3,229.60 cfs

350.00' x 3.00' deep Parabolic Channel, n=0.035
Length=640.0' Slope= 0.0047"/'
Inlet Invert= 266.00', Outlet Invert= 263.00'

t
Summary for Reach 5R: Property Boundary
Inflow Area = 44.720 ac, 0.31% Impervious, Inflow Depth> 3.31" for 100-Year event
Inflow = 99.04 cfs @ 12.60 hrs, Volume= 12.326 af
Outflow = 99.04 cfs @ 12.60 hrs, Volume= 12.326 af, Atten=0%, Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 0.00-24.00 hrs, dt= 0.05 hrs



PROPOSED CONDITIONS DRAINAGE COMPUTATIONS
2,10 & 100-YEAR STORMS

42
NTE Connecticut, Lake Road, Killingly



. Ak at Bolndary

- () s
2R Overland to Wetland 2 BashiaP V\\

Wetlhrnda/Swale
MTJS'wn‘IB g .!

3s Basin 1 \
@ 28 Drainage Area to Basin
Overland to Wetland 2 BaT 2P Drainage to Basin Overtand to Wetland 1 Re'emion‘z\ | I

‘Cﬁ!B A Drainage to Basin B1

Drainage 1o B4

Reach A Routing Diagram for Proposed Drainage-Revised
Prepared by Microsoft, Printed 10/27/2016

HydroCAD® 10.00 s/n 07240 © 2011 HydroCAD Software Solutions LLC




N . NTE Killingly
Proposed Drainage-Revised Type Ill 24-hr 2-Year Rainfall=3.32"

Prepared by Microsoft Printed 10/27/2016
HydroCAD® 10.00 s/n 07240 © 2011 HydroCAD Software Solutions LLC Page 2

Summary for Subcatchment 1S: Overland to Wetland 1

Runoff = 214 cfs @ 12.49 hrs, Volume= 0.312 af, Depth> 0.43"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type lil 24-hr 2-Year Rainfall=3.32"

Area (ac) CN Description
N 2110 77 Woods, Good, HSG D (wetlands)
6.120 55 Woods, Good, HSGB
0.510 61 >75% Grass cover, Good, HSG B

8740 61 Weighted Average
8.740 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min)  (feet) (ftift)  (ft/sec) (cfs)

23.9 250 0.0960 0.17 Sheet Flow, Tc-1S-1
Woods: Light underbrush n=0.400 P2=3.20"
2.1 270 0.1920 2.19 Shallow Concentrated Flow, Tc-1S-2

Woodland Kv= 5.0 fps

26.0 520 Total

Summary for Subcatchment 1S': Drainage to 1P

Runoff = 2.69cfs @ 12.31 hrs, Volume= 0.272 af, Depth> 1.25"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type lll 24-hr 2-Year Rainfall=3.32"

Area (sf) CN _Description
89,580 74 >75% Grass cover, Good, HSG C
* 9,550 87 Crushed stone, HSG C
15,070 98 Paved parking, HSG C
114,200 78 Weighted Average
99,130 86.80% Pervious Area
15,070 13.20% Impervious Area

Tc Length Slope Velocity Capacity Description
(min)  (feet) (ftft)  (ft/sec) (cfs)

145 250 0.1200 0.29 Sheet Flow, Tc-1a
Grass: Dense n=0.240 P2=3.20"
6.5 480 0.0310 1.23 Shallow Concentrated Flow, Tc-1a-2

Short Grass Pasture Kv=7.0fps

0.1 106 0.1200 19.75 24.24 Pipe Channel, HDPE from CB-9
15.0" Round Area= 1.2 sf Perim=3.9' r=0.31'
n=0.012

21.1 836 Total
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Summary for Subcatchment 2S: Overland to Wetland 2

Runoff = 3.02cfs@ 12.19 hrs, Volume= 0.288 af, Depth> 0.59"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type lll 24-hr 2-Year Rainfall=3.32"

Area (ac) CN Description
* 2.400 77 Woods, Good, HSG D (wetlands)
0590 61 >75% Grass cover, Good, HSG B
2900 55 Woods, Good, HSG B

5,800 65 Weighted Average
5.890 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ftift)  (ft/sec) (cfs)
11.0 75 0.0600 0.11 Sheet Flow, Tc-2s
Woods: Light underbrush n=0.400 P2=3.20"

Summary for Subcatchment 2S': Drainage to Basin

Runoff = 6.51cfs @ 12.24 hrs, Volume= 0.601 af, Depth> 1.38"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 2-Year Rainfall=3.32"

Area(ac) CN Description
& 1.900 61 >75% Grass cover, Good, HSG B (fill slopes)
* 2.110 87 Crushed Stone, HSG C
1.230 98 Paved parking, HSG C
5240 80 Weighted Average
4.010 76.53% Pervious Area
1.230 23.47% Impervious Area

Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft) (ft/sec) (cfs)
17.0 589 0.0150 0.58 Lag/CN Method, Tc-2S'

Summary for Subcatchment 3S: Drainage Area to Basin

Runoff = 11.08cfs @ 12.20 hrs, Volume= 0.953 af, Depth> 1.38"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 2-Year Rainfall=3.32"
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Area (ac) CN Description
5 3.010 98 Impervious roof & pavement
* 3.900 72 Crushed Stone surface, HSG B
1.390 61 >75% Grass cover, Good, HSG B

8.300 80 Weighted Average

5.290 63.73% Pervious Area
3.010 36.27% Impervious Area

Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
14.1 560 0.0200 0.66 Lag/CN Method, Tc-1

Summary for Subcatchment 3S': Overland to Wetland 2

Runoff = 342 cfs @ 12.44 hrs, Volume= 0.454 af, Depth> 0.50"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Ill 24-hr 2-Year Rainfall=3.32"

Area(ac) CN Description
* 3920 77 Woods, Good, HSG D (wetlands)
b 0270 61 >75% Grass cover, Good, HSG B (fill slopes)
6.650 55 Woods, Good, HSG B
10.840 63 Weighted Average
10.840 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min)  (feet)  (ft/ft) (ft/sec) (cfs)

23.3 300 0.1460 0.21 Sheet Flow, Tc 3S-1
Woods: Light underbrush n=0.400 P2=3.20"
1.2 115 0.0950 1.54 Shallow Concentrated Flow, Tc 3S-2

Woodland Kv= 5.0 fps

24.5 415 Total

Summary for Subcatchment DB1: Drainage to Basin B1

Runoff = 110cfs@ 12.19 hrs, Volume= 0.094 af, Depth> 1.02"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt=0.05 hrs
Type Il 24-hr 2-Year Rainfall=3.32"

Area (sf) CN Description
48,285 74 >75% Grass cover, Good, HSG C
48,285 100.00% Pervious Area
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Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
12.7 225 0.1350 0.29 Sheet Flow, Tc-B1
Grass: Dense n=0.240 P2=3.20"

Summary for Subcatchment DB4: Drainage to B4

Runoff = 1.80cfs @ 12.24 hrs, Volume= 0.168 af, Depth> 1.02"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 2-Year Rainfall=3.32"

Area (sfy CN Description
86,400 74 >75% Grass cover, Good, HSG C
86,400 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)

14.5 250 0.1200 0.29 Sheet Flow, Tc-DB4
Grass: Dense n=0.240 P2=3.20"
1.5 110 0.0300 1.21 Shallow Concentrated Flow, Tc-DB4-2

Short Grass Pasture Kv= 7.0 fps

16.0 360 Total

Summary for Reach 1R: Wetlands/Swale

Inflow Area = 12.470 ac, 2.77% Impervious, Inflow Depth > 0.49" for 2-Year event
Inflow = 214 cfs @ 12.49 hrs, Volume= 0.512 af
Outflow = 1.97 cfs @ 12.80 hrs, Volume= 0.501 af, Atten= 8%, Lag= 18.5 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Max. Velocity= 1.18 fps, Min. Travel Time= 9.1 min
Avg. Velocity = 0.85 fps, Avg. Travel Time= 12.7 min

Peak Storage= 1,078 cf @ 12.65 hrs
Average Depth at Peak Storage= 0.10'
Bank-Full Depth= 2.00' Flow Area= 146.7 sf, Capacity= 1,259.44 cfs

110.00' x 2.00' deep Parabolic Channel, n=0.035
Length=645.0' Slope= 0.0279 "/
Inlet Invert= 284.00', Outlet Invert=266.00'
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Summary for Reach 2R: Wetlands/Swale

Inflow Area = 13.113ac, 9.38% Impervious, Inflow Depth > 0.76" for 2-Year event
Inflow = 347 cfs @ 1245 hrs, Volume= 0.836 af
Outflow = 3.04cfs@ 12.89 hrs, Volume= 0.806 af, Atten=12%, Lag=26.2 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Max. Velocity= 0.76 fps, Min. Travel Time= 15.3 min
Avg. Velocity = 0.54 fps, Avg. Travel Time= 21.5 min

Peak Storage= 2,791 cf @ 12.63 hrs
Average Depth at Peak Storage= 0.10'
Bank-Full Depth= 1.00" Flow Area= 120.0 sf, Capacity= 415.63 cfs

180.00' x 1.00' deep Parabolic Channel, n=0.035
Length=700.0' Slope=0.0114"/"
Inlet Invert= 274.00', Outlet Invert= 266.00'

t
Summary for Reach 3R: Wetland/Swale to Offsite
Inflow Area = 32.253 ac, 13.15% Impervious, Inflow Depth > 0.65" for 2-Year event
Inflow = 570cfs @ 12.70 hrs, Volume= 1.736 af
Outflow = 5.05cfs @ 13.37 hrs, Volume= 1.648 af, Atten=11%, Lag= 40.1 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Max. Velocity= 0.53 fps, Min. Travel Time= 20.0 min
Avg. Velocity = 0.41 fps, Avg. Travel Time= 25.9 min

Peak Storage= 6,055 cf @ 13.04 hrs
Average Depth at Peak Storage= 0.12'
Bank-Full Depth= 1.00' Flow Area= 233.3 sf, Capacity=517.60 cfs

350.00' x 1.00' deep Parabolic Channel, n=0.035
Length= 640.0' Slope=0.0047"/"
Inlet Invert= 266.00", Outlet invert= 263.00'
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Summary for Reach 4R: Peak at Boundary

Inflow Area = 44.724 ac, 10.25% Impervious, Inflow Depth > 0.58" for 2-Year event
Inflow = 6.51cfs@ 13.32 hrs, Volume= 2.149 af
Qutflow = 6.51cfs@ 13.32 hrs, Volume= 2.149 af, Atten= 0%, Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs

Summary for Pond 1P: Basin 1

Inflow Area = 3.730ac, 9.27% Impervious, Inflow Depth> 1.16" for 2-Year event
Inflow = 3.16 cfs @ 12.31 hrs, Volume= 0.361 af

Oufflow = 0.64 cfs @ 13.44 hrs, Volume= 0.200 af, Atten=80%, Lag= 67.8 min
Primary = 0.64 cfs @ 13.44 hrs, Volume= 0.200 af

Secondary = 0.00cfs@ 5.00 hrs, Volume= 0.000 af

Routing by Stor-Ind method, Time Span=5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 274.60' @ 13.44 hrs Surf.Area= 5,002 sf Storage= 8,552 cf
Flood Elev= 278.00' Surf.Area= 7,415 sf Storage= 29,355 cf

Plug-Flow detention time= 184.5 min calculated for 0.199 af (55% of inflow)
Center-of-Mass det. time= 103.9 min ( 927.9 - 824.0 )

Volume Invert Avail.Storage Storage Description

#1 272.00' 29,355 cf Custom Stage Data (Prismatic) Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store

(feet) (sq-ft) (cubic-feet) (cubic-feet)

272.00 1,000 0 0

274.00 4,650 5,650 5,650

276.00 5,820 10,470 16,120

278.00 7.415 13,235 29,355
Device Routing Invert Qutlet Devices

#1  Primary 274.00' 12.0™ Round Culvert

L=30.0' CPP, projecting, no headwall, Ke= 0.900
Inlet / Outlet Invert= 274.00'/ 274.00' S=0.0000 "/ Cc=0.900
n=0.012, Flow Area= 0.79 sf

#2  Secondary 277.00' 12.0" long x 12.0' breadth Broad-Crested Rectangular Weir
Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60
Coef. (English) 2.57 2.62 2.70 2.67 2.66 2.67 2.66 2.64

Primary OutFlow Max=0.64 cfs @ 13.44 hrs HW=274.60' (Free Discharge)
*_1=Culvert (Barrel Controls 0.64 cfs @ 1.87 fps)

Secondary OutFlow Max=0.00 cfs @ 5.00 hrs HW=272.00' (Free Discharge)
1 _2=Broad-Crested Rectangular Weir ( Controls 0.00 cfs)
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Summary for Pond 2P: Basin 2P

inflow Area = 7.223 ac, 17.03% Impervious, Inflow Depth > 1.21" for 2-Year event
Inflow = 6.69cfs @ 12.24 hrs, Volume= 0.730 af

Outflow = 2.01cfs@ 12.77 hrs, Volume= 0.548 af, Atten=70%, Lag= 31.4 min
Primary = 2.01cfs@ 12.77 hrs, Volume= 0.548 af

Secondary = 0.00cfs@ 5.00 hrs, Volume= 0.000 af

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 278.55' @ 12.77 hrs Surf.Area= 6,559 sf Storage= 12,400 cf

Plug-Flow detention time= 132.3 min calculated for 0.548 af (75% of inflow)
Center-of-Mass det. time= 63.4 min ( 898.5 - 835.2)

Volume Invert Avail Storage  Storage Description
#1 275.00' 22943 cf Custom Stage Data (Prismatic) Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)
275.00 1,090 0 0
277.00 3,440 4,530 4,530
277.50 4,066 1,877 6,407
278.00 6,000 2,517 8,923
280.00 8,020 14,020 22,943
Device Routing Invert Outlet Devices

#1  Secondary 279.50' 24.0'long x 7.5 breadth Broad-Crested Rectangular Weir
Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00
2.50 3.00 3.50 4.00 4.50 5.00 5.50
Coef. (English) 2.42 2.53 2.70 2.69 2.68 2.67 2.66 2.65 2.65 2.65
2.66 2.65 2.66 2.67 2.69 2.71 2.76

#2  Primary 277.50' 6.0" Round Culvert X 3.00
L=15.0' CPP, projecting, no headwall, Ke=0.900
Inlet / Outlet Invert= 277.50' / 277.50' S=0.0000'/" Cc= 0.900
n=0.012, Flow Area= 0.20 sf

Primary OutFlow Max=2.01 cfs @ 12.77 hrs HW=278.55' (Free Discharge)
t _2=Culvert (Inlet Controls 2.01 cfs @ 3.41 fps)

Secondary OutFlow Max=0.00 cfs @ 5.00 hrs HW=275.00" (Free Discharge)
1 _1=Broad-Crested Rectangular Weir ( Controls 0.00 cfs)

Summary for Pond 3P: Basin 3P

Inflow Area = 8.300 ac, 36.27% Impervious, Inflow Depth > 1.38" for 2-Year event

Inflow = 11.08 cfs @ 12.20 hrs, Volume= 0.953 af

Outflow = 0.98cfs @ 14.24 hrs, Volume= 0.476 af, Atten=91%, Lag=122.2 min
Primary = 0.98cfs @ 14.24 hrs, Volume= 0.476 af

Secondary 0.00cfs@ 5.00 hrs, Volume= 0.000 af
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Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs

Peak Elev=276.44' @ 14.24 hrs

Surf.Area= 21,435 sf Storage= 25,119 cf

Plug-Flow detention time= 221.5 min calculated for 0.474 af (50% of inflow)
Center-of-Mass det. time= 138.6 min ( 947.1 - 808.5 )

Volume Invert  Avail.Storage Storage Description
#1 272.00' 6,413 cf Custom Stage Data (Prismatic) Listed below (Recalc)
16,032 cf Overall x 40.0% Voids
#2 274.50' 77,837 cf _Custom Stage Data (Prismatic) Listed below (Recalc)
84,250 cf Total Available Storage
Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)
272.00 8,016 0 0
274.00 8,016 16,032 16,032
Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)
274.50 4,205 0 0
275.00 7,438 2,911 2,911
276.00 12,723 10,081 12,991
278.00 15,906 28,629 41,620
280.00 20,311 36,217 77,837
Device Routing Invert Outlet Devices
#1  Secondary 279.00' 16.0"long x 16.0" breadth Broad-Crested Rectangular Weir
Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60
Coef. (English) 2.68 2.70 2.70 2.64 2.63 2.64 2.64 2.63
#2  Primary 277.50' 8.0" Round Culvert L=20.0' CPP, projecting, no headwall, Ke=0.900
Inlet / Outlet Invert= 277.50' / 275.00' S=0.1250"" Cc=0.900
n=0.012, Flow Area= 0.35 sf
#3  Primary 276.00' 10.0" Round Cuivert
L=32.0' CPP, projecting, no headwall, Ke=0.900
Inlet / Outlet Invert= 276.00' / 275.00' S=0.0313"/" Cc=0.900
n=0.012, Flow Area= 0.55 sf
#4  Primary 273.00' 4.0" Round Culvert L=52.0' CPP, projecting, no headwall, Ke= 0.900

Inlet / Outlet Invert= 272.50' / 273.00' S=-0.0096 '/ Cc=0.900
n= 0.012, Flow Area= 0.09 sf

Primary OutFlow Max=0.98 cfs @ 14.24 hrs HW=276.44' (Free Discharge)

2=Culvert ( Controls 0.00 cfs)

3=Culvert (Inlet Controls 0.52 cfs @ 1.78 fps)
=Culvert (Outlet Controls 0.46 cfs @ 5.29 fps)

Secondary OutFlow Max=0.00 cfs @ 5.00 hrs HW=272.00" (Free Discharge)
*_1=Broad-Crested Rectangular Weir ( Controls 0.00 cfs)
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Summary for Pond B1: Retention

inflow Area = 1108 ac, 0.00% Impervious, Inflow Depth> 1.02" for 2-Year event
Inflow = 1.10cfs @ 12.19 hrs, Volume= 0.094 af

Qutflow = 0.47 cfs @ 12.55 hrs, Volume= 0.089 af, Atten=58%, Lag=21.8 min
Primary = 047 cfs @ 12.55 hrs, Volume= 0.089 af

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 315.14' @ 12.55 hrs Surf.Area= 5,089 sf Storage= 975 cf

Plug-Flow detention time= 36.7 min calculated for 0.089 af (95% of inflow)
Center-of-Mass det. time= 18.5 min ( 840.2 - 821.7 )

Volume Invert Avail.Storage Storage Description
#1 315.00' 19,555 cf Custom Stage Data (Prismatic) Listed below (Recalc)
#2 312.00' 384 cf Custom Stage Data (Prismatic) Listed below (Recalc)

960 cf Overall x 40.0% Voids
19,939 cf Total Available Storage

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sg-ft) (cubic-feet) (cubic-feet)
315.00 3,590 0 0
316.00 10,660 7,125 7,125
317.00 14,200 12,430 19,555
Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)
312.00 480 0 0
314.00 480 960 960
Device Routing Invert Outlet Devices
#1  Primary 316.50' 10.0'long x 20.0' breadth Broad-Crested Rectangular Weir

Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60

Coef. (English) 2.68 2.70 2.70 2.64 2.63 2.64 2.64 2.63
#2  Primary 313.00' 4.0" Round Culvert

L= 115.0' CPP, projecting, no headwall, Ke=0.900

Inlet / Outlet Invert= 313.00' / 300.00' S=0.1130"/" Cc=0.900

n=0.012, Flow Area= 0.09 sf

Primary OutFlow Max=0.47 cfs @ 12.55 hrs HW=315.14" (Free Discharge)
1=Broad-Crested Rectangular Weir ( Controls 0.00 cfs)
2=Culvert (Inlet Controls 0.47 cfs @ 5.35 fps)

Summary for Pond B4: Basin B4

Inflow Area = 1.983ac, 0.00% Impervious, Inflow Depth > 1.02" for 2-Year event

Inflow = 1.80cfs @ 12.24 hrs, Volume= 0.168 af

Outflow = 0.19cfs @ 14.40 hrs, Volume= 0.129 af, Atten=90%, Lag= 129.8 min
Primary = 0.19cfs @ 14.40 hrs, Volume= 0.129 af
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Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 321.56' @ 14.40 hrs Surf.Area= 6,451 sf Storage= 3,437 cf

Plug-Flow detention time= 184.2 min calculated for 0.128 af (76% of inflow)
Center-of-Mass det. time= 125.0 min ( 949.2 - 824.2 )

Volume Invert  Avail.Storage Storage Description
#1 318.00' 360 cf Custom Stage Data (Prismatic) Listed below (Recalc)
900 cf Overall x 40.0% Voids
#2 321.00' 27,168 cf Custom Stage Data (Prismatic) Listed below (Recalc)
27,528 cf Total Available Storage
Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)
318.00 300 0 0
321.00 300 900 900
Elevation Surf.Area Inc.Store Cum.Store
(feet) (sg-ft) (cubic-feet) (cubic-feet)
321.00 4,850 0 0
322.00 7,175 6,013 6,013
324.00 13,980 21,155 27,168
Device Routing Invert OQutlet Devices
#1  Primary 318.00' 3.0" Round Culvert

L= 150.0' CPP, projecting, no headwall, Ke= 0.900
Inlet / Outlet Invert= 318.00'/ 315.12' S=0.0192"/" Cc=0.900
n= 0.012, Flow Area=0.05 sf

#2  Primary 323.00' 30.0'long x 40.0' breadth Broad-Crested Rectangular Weir
Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60
Coef. (English) 2.68 2.70 2.70 2.64 2.63 2.64 2.64 2.63

Primary OutFlow Max=0.19 cfs @ 14.40 hrs HW=321.56" (Free Discharge)
1=Culvert (Barrel Controls 0.19 cfs @ 3.82 fps)
2=Broad-Crested Rectangular Weir ( Controls 0.00 cfs)

Summary for Pond CB: CB-3

Inflow Area = 1.983 ac, 0.00% Impervious, Inflow Depth > 0.78" for 2-Year event
Inflow = 0.19cfs @ 14.40 hrs, Volume= 0.129 af

Outflow = 0.19cfs @ 14.40 hrs, Volume= 0.129 af, Atten=0%, Lag= 0.0 min
Primary = 0.19cfs @ 14.40 hrs, Volume= 0.129 af

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev=315.32' @ 14.40 hrs
Flood Elev= 321.00'

Device Routing Invert Outlet Devices

#1  Primary 315.12' 15.0" Round Culvert
L=650.0' CPP, square edge headwall, Ke= 0.500
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Inlet / Outlet Invert= 315.12' / 277.00' S=0.0586 '/ Cc= 0.900
n=0.012, Flow Area= 1.23 sf

Primary OutFlow Max=0.18 cfs @ 14.40 hrs HW=315.32" (Free Discharge)
% _1=Culvert (Inlet Controls 0.18 cfs @ 1.50 fps) ,
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Summary for Subcatchment 1S: Overland to Wetland 1

Runoff = 8.28cfs @ 12.40 hrs, Volume= 0.959 af, Depth> 1.32"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type il 24-hr 10-Year Rainfall=5.16"

Area(ac) CN Description
* 2110 77 Woods, Good, HSG D (wetlands)
6.120 55 Woods, Good, HSG B
0.510 61 >75% Grass cover, Good, HSG B
8.740 61 Weighted Average
8.740 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)

239 250 0.0960 0.17 Sheet Flow, Tc-1S-1
Woods: Light underbrush n=0.400 P2=3.20"
2.1 270 0.1920 219 Shallow Concentrated Flow, Tc-15-2

Woodland Kv= 5.0 fps

26.0 520 Total

Summary for Subcatchment 1S': Drainage to 1P

Runoff = 5.75cfs @ 12.29 hrs, Volume= 0.577 af, Depth> 2.64"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt=0.05 hrs
Type Il 24-hr 10-Year Rainfall=5.16"

Area (sf) CN Description
89,580 74 >75% Grass cover, Good, HSG C
% 9,550 87 Crushed stone, HSG C
15,070 98 Paved parking, HSG C
114,200 78 Weighted Average
99,130 86.80% Pervious Area
15,070 13.20% Impervious Area

Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft) (ft/sec) (cfs)

14.5 250 0.1200 0.29 Sheet Flow, Tc-1a
Grass: Dense n=0.240 P2=3.20"
6.5 480 0.0310 1.23 Shallow Concentrated Flow, Tc-1a-2

Short Grass Pasture Kv= 7.0 fps

0.1 106 0.1200 19.75 24.24 Pipe Channel, HDPE from CB-9
15.0" Round Area= 1.2 sf Perim=3.9' r=0.31'
n=0.012

211 836 Total
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Summary for Subcatchment 2S: Overland to Wetland 2

Runoff = 9.74cfs@ 12.17 hrs, Volume= 0.788 af, Depth> 1.61"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 10-Year Rainfall=5.16"

Area(ac) CN Description
* 2400 77 Woods, Good, HSG D (wetlands)
0590 61 >75% Grass cover, Good, HSG B
2.900 55 Woods, Good, HSG B
5890 65 Weighted Average
5.890 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min)  (feet)  (ft/fit) (ft/sec) (cfs)
11.0 75 0.0600 0.11 Sheet Flow, Tc-2s
Woods: Light underbrush n=0.400 P2=3.20"

Summary for Subcatchment 2S': Drainage to Basin

Runoff = 13.35cfs @ 12.24 hrs, Volume= 1.234 af, Depth> 2.82"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type HI 24-hr 10-Year Rainfall=5.16"

Area (ac) CN Description
1.900 61 >75% Grass cover, Good, HSG B (fill slopes)
2.110 87 Crushed Stone, HSG C
1.230 98 Paved parking, HSG C
5240 80 Weighted Average
4.010 76.53% Pervious Area
1.230 23.47% Impervious Area

Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
17.0 589 0.0150 0.58 Lag/CN Method, Tc-28'

Summary for Subcatchment 3S: Drainage Area to Basin

Runoff = 2272 cfs @ 12.20 hrs, Volume= 1.956 af, Depth> 2.83"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt=0.05 hrs
Type il 24-hr 10-Year Rainfall=5.16"
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Area(ac) CN Description
* 3.010 98 Impervious roof & pavement
* 3.900 72 Crushed Stone surface, HSG B
1390 61 >75% Grass cover, Good, HSG B
8.300 80 Weighted Average
5.290 63.73% Pervious Area
3.010 36.27% Impervious Area

Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
141 560 0.0200 0.66 Lag/CN Method, Tc-1

Summary for Subcatchment 3S': Overland to Wetland 2

Runoff = 1184 cfs @ 12.37 hrs, Volume= 1.314 af, Depth> 1.45"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type lll 24-hr 10-Year Rainfall=5.16"

Area(ac) CN Description
& 3.920 77 Woods, Good, HSG D (wetlands)
* 0.270 61 >75% Grass cover, Good, HSG B (fill slopes)
6.650 55 Woods, Good, HSG B
10.840 63 Weighted Average
10.840 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft) (ft/sec) (cfs)

23.3 300 0.1460 0.21 Sheet Flow, Tc 3S-1
Woods: Light underbrush n=0.400 P2=3.20"
12 115 0.0950 1.54 Shallow Concentrated Flow, Tc 3S-2

Woodland Kv= 5.0 fps

24.5 415 Total

Summary for Subcatchment DB1: Drainage to Basin B1

Runoff = 256 cfs @ 12.18 hrs, Volume= 0.213 af, Depth> 2.31"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 10-Year Rainfall=5.16"

Area (sf) CN Description
48285 74 >75% Grass cover, Good, HSG C
48,285 100.00% Pervious Area
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Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)

12.7 225 0.1350 0.29 Sheet Flow, Tc-B1
Grass: Dense n=0.240 P2=3.20"

Summary for Subcatchment DB4: Drainage to B4

Runoff = 424 cfs@ 12.22 hrs, Volume= 0.381 af, Depth> 2.30"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type il 24-hr 10-Year Rainfall=5.16"

Area (sf) CN  Description
86,400 74 >75% Grass cover, Good, HSG C
86,400 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min)  (feet) (f/ft)  (ft/sec) (cfs)

145 250 0.1200 0.29 Sheet Flow, Tc-DB4
Grass: Dense n=0.240 P2=3.20"
15 110 0.0300 1.21 Shallow Concentrated Flow, Tc-DB4-2

Short Grass Pasture Kv= 7.0 fps

16.0 360 Total

Summary for Reach 1R: Wetlands/Swale

Infilow Area = 12.470 ac, 2.77% Impervious, Inflow Depth > 1.51" for 10-Year event
Inflow = 10.07 cfs @ 12.45 hrs, Volume= 1.573 af
Oufflow = 9.74 cfs @ 12.62 hrs, Volume= 1.557 af, Atten= 3%, Lag= 10.2 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Max. Velocity= 1.93 fps, Min. Travel Time= 5.6 min
Avg. Velocity = 1.10 fps, Avg. Travel Time=9.8 min

Peak Storage= 3,265 cf @ 12.52 hrs
Average Depth at Peak Storage= 0.21'
Bank-Full Depth= 2.00' Flow Area= 146.7 sf, Capacity= 1,259.44 cfs

110.00' x 2.00' deep Parabolic Channel, n=0.035
Length= 645.0' Slope=0.0279 "'
Inlet Invert= 284.00", Outlet Invert= 266.00'



NTE Killingly

Proposed Drainage-Revised Type lll 24-hr 10-Year Rainfall=5.16"
Prepared by Microsoft Printed 10/27/2016
HydroCAD® 10.00 s/n 07240 © 2011 HydroCAD Software Solutions LLC Page 17

Summary for Reach 2R: Wetlands/Swale

Inflow Area = 13.113 ac, 9.38% Impervious, Inflow Depth > 1.82" for 10-Year event
inflow = 1476 cfs @ 12.42 hrs, Volume= 1.985 af
Outflow = 1281 cfs @ 12.67 hrs, Volume= 1.948 af, Atten= 13%, Lag= 15.2 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Max. Velocity= 1.19 fps, Min. Travel Time= 9.8 min
Avg. Velocity = 0.64 fps, Avg. Travel Time= 18.3 min

Peak Storage= 7,576 ¢f @ 12.51 hrs
Average Depth at Peak Storage= 0.20'
Bank-Full Depth= 1.00' Flow Area= 120.0 sf, Capacity=415.63 cfs

180.00' x 1.00' deep Parabolic Channel, n=0.035
Length=700.0' Slope=0.0114"/
Inlet Invert= 274.00', Outlet Invert= 266.00'

I
Summary for Reach 3R: Wetland/Swale to Offsite
Inflow Area = 32.253 ac, 13.15% Impervious, Inflow Depth > 1.74" for 10-Year event
Inflow = 2416 cfs @ 12.61 hrs, Volume= 4.667 af
Outflow = 2244 cfs @ 12.94 hrs, Volume= 4.549 af, Atten=7%, Lag= 19.6 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Max. Velocity= 0.84 fps, Min. Travel Time= 12.6 min
Avg. Velocity = 0.50 fps, Avg. Travel Time=21.2 min

Peak Storage= 17,021 cf @ 12.73 hrs
Average Depth at Peak Storage= 0.24'
Bank-Full Depth= 1.00" Flow Area= 233.3 sf, Capacity=517.60 cfs

350.00' x 1.00' deep Parabolic Channel, n=0.035
Length=640.0' Slope= 0.0047 /'
Inlet Invert= 266.00', Outlet Invert= 263.00'
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Summary for Reach 4R: Peak at Boundary

Inflow Area = 44.724 ac, 10.25% Impervious, Inflow Depth> 1.64" for 10-Year event
Inflow = 2994 cfs @ 12.88 hrs, Volume= 6.106 af
Outflow = 2994 cfs @ 12.88 hrs, Volume= 6.106 af, Atten= 0%, Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt=0.05 hrs

Summary for Pond 1P: Basin 1

Inflow Area = 3.730ac, 9.27% Impervious, Inflow Depth> 2.53" for 10-Year event
Inflow = 6.25cfs @ 12.30 hrs, Volume= 0.785 af

Qutflow = 255cfs@ 12.77 hrs, Volume= 0.614 af, Atten=59%, Lag= 28.4 min
Primary = 255cfs @ 12.77 hrs, Volume= 0.614 af

Secondary = 0.00cfs@ 5.00 hrs, Volume= 0.000 af

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 275.44' @ 12.77 hrs Surf.Area= 5,494 sf Storage= 12,970 cf
Flood Elev= 278.00' Surf.Area= 7,415 sf Storage= 29,355 cf

Plug-Flow detention time= 116.4 min calculated for 0.614 af (78% of inflow)
Center-of-Mass det. time= 63.2 min ( 880.1 - 816.8 )

Volume Invert __ Avail.Storage Storage Description
#1 272.00' 29,355 cf Custom Stage Data (Prismatic) Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store
(feet) (sg-ft) (cubic-feet) (cubic-feet)
272.00 ~ 1,000 0 0
274.00 4,650 5,650 5,650
276.00 5,820 10,470 16,120
278.00 7,415 13,235 29,355
Device Routing Invert Outlet Devices
#1  Primary 274.00' 12.0" Round Culvert

L=30.0' CPP, projecting, no headwall, Ke=0.900
Inlet / Outlet Invert= 274.00' / 274.00' S=0.0000"7" Cc=0.900
n=0.012, Flow Area= 0.79 sf

#2  Secondary 277.00' 12.0'long x 12.0" breadth Broad-Crested Rectangular Weir
Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60
Coef. (English) 2.57 2.62 2.70 2.67 2.66 2.67 2.66 2.64

Primary OutFlow Max=2.55 cfs @ 12.77 hrs HW=275.44" (Free Discharge)
T _1=Culvert (Barrel Controls 2.55 cfs @ 3.25 fps)

Secondary OutFlow Max=0.00 cfs @ 5.00 hrs HW=272.00" (Free Discharge)
1 _2=Broad-Crested Rectangular Weir ( Controls 0.00 cfs)
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Summary for Pond 2P: Basin 2P

Inflow Area = 7.223 ac, 17.03% Impervious, Inflow Depth> 2.31" for 10-Year event
Inflow = 13.53cfs @ 12.24 hrs, Volume= 1.388 af

Outflow = 9.37cfs @ 12.44 hrs, Volume= 1.197 af, Atten=31%, Lag= 12.4 min
Primary = 3.15cfs @ 12.44 hrs, Volume= 1.034 af

Secondary = 6.23cfs @ 12.44 hrs, Volume= 0.163 af

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 279.72' @ 12.44 hrs Surf.Area= 7,741 sf Storage= 20,768 cf

Plug-Flow detention time= 99.9 min calculated for 1.193 af (86% of inflow)
Center-of-Mass det. time= 57.2 min ( 865.8 - 808.6 )

Volume Invert Avail.Storage _ Storage Description
#1 275.00' 22,943 cf Custom Stage Data (Prismatic) Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)
275.00 1,090 0 0
277.00 3,440 4,530 4,530
277.50 4,066 1,877 6,407
278.00 6,000 2,517 8,923
280.00 8,020 14,020 22,943
Device Routing Invert Outlet Devices

#1  Secondary 279.50' 24.0'long x 7.5' breadth Broad-Crested Rectangular Weir
Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00
2.50 3.00 3.50 4.00 4.50 5.00 5.50
Coef. (English) 2.42 2,53 2.70 2.69 2.68 2.67 2.66 2.65 2.65 2.65
2.66 2.65 2.66 2.67 2.69 2.71 2.76

#2  Primary 277.50' 6.0" Round Culvert X 3.00
L=15.0' CPP, projecting, no headwall, Ke=0.900
Inlet / Outlet Invert= 277.50'/ 277.50' S=0.0000"/" Cc= 0.900
n=0.012, Flow Area= 0.20 sf

Primary OutFlow Max=3.14 cfs @ 12.44 hrs HW=279.72" (Free Discharge)
T 2=Culvert (Inlet Controls 3.14 cfs @ 5.34 fps)

Secondary OutFlow Max=6.13 cfs @ 12.44 hrs HW=279.72' (Free Discharge)
*_1=Broad-Crested Rectangular Weir (Weir Controls 6.13 cfs @ 1.15 fps)

Summary for Pond 3P: Basin 3P

Inflow Area = 8.300 ac, 36.27% Impervious, Inflow Depth > 2.83" for 10-Year event
Inflow = 2272 cfs @ 12.20 hrs, Volume= 1.956 af

COutflow = 3.39cfs@ 12.98 hrs, Volume= 1.405 af, Atten=85%, Lag=46.9 min
Primary = 3.39cfs@ 12.98 hrs, Volume= 1.405 af

Secondary = 0.00cfs@ 5.00 hrs, Volume= 0.000 af
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Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs

Peak Elev=277.88' @ 12.98 hrs

Surf.Area= 23,727 sf Storage= 46,100 cf

Plug-Flow detention time= 183.7 min calculated for 1.405 af (72% of inflow)
Center-of-Mass det. time= 120.0 min ( 912.3 - 792.3 )

Volume Invert  Avail.Storage Storage Description
#1 272.00' 6,413 cf Custom Stage Data (Prismatic) Listed below (Recalc)
16,032 cf Overall x 40.0% Voids
#2 274.50' 77.837 ¢f Custom Stage Data (Prismatic) Listed below (Recalc)
84,250 cf Total Available Storage
Elevation Surf.Area Inc.Store Cum.Store
(feet) (sg-ft) (cubic-feet) (cubic-feet)
272.00 8,016 0 0
274.00 8,016 16,032 16,032
Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)
274.50 4,205 0 0
275.00 7.438 2,911 2,911
276.00 12,723 10,081 12,991
278.00 15,906 28,629 41,620
280.00 20,311 36,217 77,837
Device Routing Invert Outlet Devices

#1  Secondary 279.00'

#2  Primary 277.50'
#3  Primary 276.00'
#4  Primary 273.00'

16.0' long x 16.0" breadth Broad-Crested Rectangular Weir

Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60

Coef. (English) 2.68 2.70 2.70 2.64 2.63 2.64 2.64 2.63

8.0" Round Culvert L=20.0' CPP, projecting, no headwall, Ke= 0.900
Inlet / Outlet Invert= 277.50' / 275.00' S=0.1250"7 Cc= 0.900
n=0.012, Flow Area= 0.35 sf

10.0" Round Culvert

L=32.0' CPP, projecting, no headwall, Ke=0.900

Inlet / Outlet Invert= 276.00' / 275.00' S=0.0313"/" Cc=0.900
n=0.012, Flow Area= 0.55 sf

4.0" Round Culvert L=52.0' CPP, projecting, no headwall, Ke=0.900
Inlet / Outlet Invert= 272.50' / 273.00' S=-0.0096 /' Cc= 0.900

n= 0.012, Flow Area= 0.09 sf

Primary OutFlow Max=3.39 cfs @ 12.98 hrs HW=277.88' (Free Discharge)
2=Culvert (Inlet Controls 0.34 cfs @ 1.65 fps)
3=Culvert (Inlet Controls 2.51 cfs @ 4.59 fps)
=Culvert (Outlet Controls 0.55 cfs @ 6.30 fps)

Secondary OutFlow Max=0.00 cfs @ 5.00 hrs HW=272.00' (Free Discharge)
1 _1=Broad-Crested Rectangular Weir ( Controls 0.00 cfs)
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Summary for Pond B1: Retention

Inflow Area = 1.108 ac, 0.00% Impervious, Inflow Depth > 2.31" for 10-Year event
Inflow = 256 cfs@ 12.18 hrs, Volume= 0.213 af

Outflow = 0.51cfs @ 12.77 hrs, Volume= 0.208 af, Atten=80%, Lag= 35.1 min
Primary = 051cfs@ 12.77 hrs, Volume= 0.208 af

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt=0.05 hrs
Peak Elev= 315.53' @ 12.77 hrs Surf.Area= 7,844 sf Storage= 3,307 cf

Plug-Flow detention time= 63.3 min calculated for 0.208 af (98% of inflow)
Center-of-Mass det. time= 54.2 min ( 857.7 - 803.6 )

Volume Invert Avail.Storage Storage Description
#1 315.00' 19,555 ¢f Custom Stage Data (Prismatic) Listed below (Recalc)
#2 312.00' 384 cf Custom Stage Data (Prismatic) Listed below (Recalc)

960 cf Overall x 40.0% Voids
19,939 cf Total Available Storage

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)
315.00 3,590 0 0
316.00 10,660 7,125 7,125
317.00 14,200 12,430 19,555
Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)
312.00 480 0 0
314.00 480 960 960
Device Routing Invert Outlet Devices
#1  Primary 316.50' 10.0' long x 20.0' breadth Broad-Crested Rectangular Weir

Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60

Coef. (English) 2.68 2.70 2.70 2.64 2.63 2.64 2.64 2.63
#2  Primary 313.00' 4.0" Round Culvert

L=115.0' CPP, projecting, no headwall, Ke=0.900

Inlet / Outlet Invert= 313.00'/ 300.00" S=0.1130"/ Cc=0.900

n= 0.012, Flow Area= 0.09 sf

Primary OutFlow Max=0.51 cfs @ 12.77 hrs HW=315.53" (Free Discharge)
1=Broad-Crested Rectangular Weir ( Controls 0.00 cfs)
2=Culvert (Inlet Controls 0.51 cfs @ 5.85 fps)

Summary for Pond B4: Basin B4

Inflow Area = 1.983 ac, 0.00% Impervious, Inflow Depth > 2.30" for 10-Year event
Inflow = 424 cfs @ 12.22 hrs, Volume= 0.381 af
Outflow = 0.20cfs @ 16.42 hrs, Volume= 0.154 af, Atten= 95%, Lag=251.8 min

Primary 0.20cfs @ 16.42 hrs, Volume= 0.154 af
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Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 322.53' @ 16.42 hrs Surf.Area= 9,264 sf Storage= 10,616 cf

Plug-Flow detention time= 202.7 min calculated for 0.154 af (41% of inflow)
Center-of-Mass det. time= 114.2 min ( 920.3 - 806.1)

Volume Invert Avail.Storage _ Storage Description
#1 318.00' 360 cf Custom Stage Data (Prismatic) Listed below (Recalc)
900 cf Overall x 40.0% Voids
#2 321.00' 27,168 cf Custom Stage Data (Prismatic) Listed below (Recalc)
27,528 cf Total Available Storage
Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)
318.00 300 0 0
321.00 300 900 900
Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)
321.00 4,850 0 0
322.00 7,175 6,013 6,013
324.00 13,980 21,155 27,168
Device Routing Invert Outlet Devices
#1  Primary 318.00' 3.0" Round Culvert

L= 150.0' CPP, projecting, no headwall, Ke= 0.900
Inlet / Outlet Invert= 318.00'/ 315.12' S=0.0192"/ Cc=0.900
n=0.012, Flow Area= 0.05 sf

#2  Primary 323.00' 30.0'long x 40.0" breadth Broad-Crested Rectangular Weir
Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60
Coef. (English) 2.68 2.70 2.70 2.64 2.63 2.64 2.64 2.63

Primary OutFlow Max=0.20 cfs @ 16.42 hrs HW=322.53"' (Free Discharge)
1=Culvert (Barrel Controls 0.20 cfs @ 4.10 fps)
2=Broad-Crested Rectangular Weir ( Controls 0.00 cfs)

Summary for Pond CB: CB-3

Inflow Area = 1.983ac, 0.00% Impervious, Inflow Depth> 0.93" for 10-Year event
Inflow = 0.20cfs @ 16.42 hrs, Volume= 0.154 af

Outflow = 0.20cfs @ 16.42 hrs, Volume= 0.154 af, Atten= 0%, Lag= 0.0 min
Primary = 0.20cfs @ 16.42 hrs, Volume= 0.154 af

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt=0.05 hrs
Peak Elev= 315.32' @ 16.42 hrs
Flood Elev= 321.00'

Device Routing Invert Qutlet Devices

#1  Primary 315.12' 15.0" Round Culvert
L= 650.0' CPP, square edge headwall, Ke=0.500
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Inlet / Outlet Invert= 315.12' / 277.00' S=0.0586"'" Cc=0.900
n=0.012, Flow Area= 1.23 sf

Primary OutFlow Max=0.20 cfs @ 16.42 hrs HW=315.32' (Free Discharge)
T 1=culvert (Inlet Controls 0.20 cfs @ 1.53 fps)
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Summary for Subcatchment 1S: Overland to Wetland 1

Runoff = 21.34cfs @ 12.38 hrs, Volume= 2.344 af, Depth> 3.22"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt=0.05 hrs
Type Ili 24-hr 100-Year Rainfall=8.09"

Area (ac) CN  Description
* 2110 77 Woods, Good, HSG D (wetlands)
6.120 55 Woods, Good, HSG B
0.510 61 >75% Grass cover, Good, HSG B
8.740 61 Weighted Average
8.740 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)

239 250 0.0960 0.17 Sheet Flow, Tc-15-1
Woods: Light underbrush n=0.400 P2=3.20"
2.1 270 0.1920 2.19 Shallow Concentrated Flow, Tc-18-2

Woodland Kv= 5.0 fps

26.0 520 Total

Summary for Subcatchment 1S": Drainage to 1P

Runoff = 10.98 cfs @ 12.29 hrs, Volume= 1.119 af, Depth> 5.12"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type lll 24-hr 100-Year Rainfall=8.09"

Area (sf) CN _ Description
89,580 74 >75% Grass cover, Good, HSG C
¥ 9,550 87 Crushed stone, HSG C
15,070 98 Paved parking, HSG C
114,200 78 Weighted Average
99,130 86.80% Pervious Area
15,070 - 13.20% Impervious Area

Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)

14.5 250 0.1200 0.29 Sheet Flow, Tc-1a
Grass: Dense n=0.240 P2=3.20"
6.5 480 0.0310 1.23 Shallow Concentrated Flow, Tc-1a-2

Short Grass Pasture Kv=7.0 fps

0.1 106 0.1200 19.75 24.24 Pipe Channel, HDPE from CB-9
15.0" Round Area= 1.2 sf Perim=3.9' r=0.31'
n=0.012

211 836 Total
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Summary for Subcatchment 2S: Overland to Wetland 2

Runoff = 2294 cfs @ 12.16 hrs, Volume= 1.804 af, Depth> 3.67"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt=0.05 hrs
Type 11l 24-hr 100-Year Rainfall=8.09"

Area(ac) CN Description
* 2400 77 Woods, Good, HSG D (wetlands)
0.590 61 >75% Grass cover, Good, HSG B
2900 55 Woods, Good, HSG B
5890 65 Weighted Average
5.890 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
11.0 75 0.0600 0.11 Sheet Flow, Tc-2s
Woods: Light underbrush n=0.400 P2= 3.20"

Summary for Subcatchment 2S': Drainage to Basin

Runoff = 2481 cfs@ 12.23 hrs, Volume= 2.340 af, Depth> 5.36"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 100-Year Rainfall=8.09"

Area (ac) CN Description
* 1900 61 >75% Grass cover, Good, HSG B (fill slopes)
* 2.110 87 Crushed Stone, HSG C
1.230 98 Paved parking, HSG C
5240 80 Weighted Average
4.010 76.53% Pervious Area
1.230 23.47% Impervious Area

Tc Length Slope Velocity Capacity Description
{min) (feet) (ft/ft)  (f/sec) (cfs)
17.0 589 0.0150 0.58 Lag/CN Method, Tc-25"

Summary for Subcatchment 3S: Drainage Area to Basin

Runoff = 4219 cfs @ 12.19 hrs, Volume= 3.710 af, Depth> 5.36"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type |l 24-hr 100-Year Rainfall=8.09"
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Area (ac) CN Description
3.010 98 Impervious roof & pavement
3900 72 Crushed Stone surface, HSG B
1390 61 >75% Grass cover, Good, HSG B

8.300 80 Weighted Average
5.290 63.73% Pervious Area
3.010 36.27% Impervious Area

Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
14.1 560 0.0200 0.66 Lag/CN Method, Tc-1

Summary for Subcatchment 3S": Overland to Wetland 2

Runoff = 29.09cfs @ 12.35 hrs, Volume= 3.105 af, Depth> 3.44"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Hll 24-hr 100-Year Rainfall=8.09"

Area(ac) CN Description
3.920 77 Woods, Good, HSG D (wetlands)
* 0270 61 >75% Grass cover, Good, HSG B (fill slopes)
6.650 55 Woods, Good, HSG B
10.840 63 Weighted Average
10.840 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)

23.3 300 0.1460 0.21 Sheet Flow, Tc 35-1 ,
Woods: Light underbrush n=0.400 P2=3.20"
1.2 115 0.0950 1.54 Shallow Concentrated Flow, Tc 35-2

Woodland Kv= 5.0 fps

24.5 415 Total

Summary for Subcatchment DB1: Drainage to Basin B1

Runoff = 520cfs@ 12.17 hrs, Volume= 0.432 af, Depth> 4.68"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt=0.05 hrs
Type |ll 24-hr 100-Year Rainfall=8.09"

Area (sf) CN Description
48285 74 >75% Grass cover, Good, HSG C
48,285 100.00% Pervious Area
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Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
12.7 225 0.1350 0.29 Sheet Flow, Tc-B1
Grass: Dense n=0.240 P2=3.20"

Summary for Subcatchment DB4: Drainage to B4

Runoff = 8.55cfs@ 12.22 hrs, Volume= 0.773 af, Depth> 4.67"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type 1l 24-hr 100-Year Rainfall=8.09"

Area (sf) CN Description
86,400 74 >75% Grass cover, Good, HSG C
86,400 < 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)

14.5 250 0.1200 0.29 Sheet Flow, Tc-DB4
Grass: Dense n=0.240 P2=3.20"
1.5 110 0.0300 1.21 Shallow Concentrated Flow, Tc-DB4-2

Short Grass Pasture Kv= 7.0 fps

16.0 360 Total

Summary for Reach 1R: Wetlands/Swale

Inflow Area = 12470 ac, 2.77% Impervious, Inflow Depth > 3.53" for 100-Year event
Inflow = 2552 cfs @ 12.39 hrs, Volume= 3.668 af
Qutflow = 2498 cfs @ 12.51 hrs, Volume= 3.639 af, Atten= 2%, Lag= 7.5 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Max. Velocity= 2.57 fps, Min. Travel Time= 4.2 min
Avg. Velocity = 1.30 fps, Avg. Travel Time= 8.3 min

Peak Storage= 6,280 cf @ 12.44 hrs
Average Depth at Peak Storage= 0.33'
Bank-Full Depth= 2.00' Flow Area= 146.7 sf, Capacity=1,259.44 cfs

110.00' x 2.00' deep Parabolic Channel, n=0.035
Length= 645.0' Slope= 0.0279"'/
Inlet Invert= 284.00', Outlet Invert= 266.00'
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Summary for Reach 2R: Wetlands/Swale

Inflow Area = 13113 ac, 9.38% Impervious, Inflow Depth > 3.99" for 100-Year event
Inflow = 4401cfs@ 12.22 hrs, Volume= 4.363 af
Outflow = 38.53cfs @ 12.43 hrs, Volume= 4.313 af, Atten=12%, Lag=13.1 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Max. Velocity= 1.67 fps, Min. Travel Time= 7.0 min
Avg. Velocity = 0.74 fps, Avg. Travel Time= 15.8 min

Peak Storage= 16,296 cf @ 12.31 hrs
Average Depth at Peak Storage= 0.34'
Bank-Full Depth=1.00' Flow Area= 120.0 sf, Capacity=415.63 cfs

180.00' x 1.00' deep Parabolic Channel, n=0.035
Length=700.0' Slope=0.0114""
Inlet Invert= 274.00', Outlet Invert= 266.00'

t
Summary for Reach 3R: Wetland/Swale to Offsite
Inflow Area = 32.253 ac, 13.15% Impervious, Inflow Depth > 3.89" for 100-Year event
Inflow = 85.13cfs @ 12.44 hrs, Volume= 10.464 af
Outflow = 76.59cfs @ 12.69 hrs, Volume= 10.294 af, Atten= 10%, Lag= 15.4 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Max. Velocity= 1.23 fps, Min. Travel Time= 8.7 min
Avg. Velocity = 0.58 fps, Avg. Travel Time= 18.3 min

Peak Storage= 39,835 cf @ 12.55 hrs
Average Depth at Peak Storage= 0.41' »
Bank-Full Depth= 1.00' Flow Area= 233.3 sf, Capacity= 517.60 cfs

350.00' x 1.00' deep Parabolic Channel, n=0.035
Length=640.0' Slope=0.0047'"
Inlet Invert= 266.00', Outlet Invert= 263.00'
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Summary for Reach 4R: Peak at Boundary

Inflow Area = 44.724 ac, 10.25% Impervious, Inflow Depth > 3.74" for 100-Year event
Inflow = 08.52 cfs @ 12.67 hrs, Volume= 13.933 af
Outflow = 98.52 cfs @ 12.67 hrs, Volume= 13.933 af, Atten= 0%, Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs

Summary for Pond 1P: Basin 1

Inflow Area = 3.730ac, 9.27% Impervious, Inflow Depth > 4.91" for 100-Year event
Inflow = 11.51cfs @ 12.29 hrs, Volume= 1.527 af

Outflow = 484cfs@ 12.72 hrs, Volume= 1.324 af, Atten=58%, Lag= 25.9 min
Primary = 4.74 cfs@ 12.72 hrs, Volume= 1.323 af

Secondary = 0.11cfs@ 12.72 hrs, Volume= 0.001 af

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 277.02' @ 12.72 hrs Surf.Area= 6,631 sf Storage= 22,454 cf
Flood Elev= 278.00' Surf.Area= 7,415 sf Storage= 29,355 cf

Plug-Flow detention time= 98.8 min calculated for 1.324 af (87% of inflow)
Center-of-Mass det. time= 55.2 min ( 876.7 - 821.5 )

Volume Invert  Avail.Storage _Storage Description

#1 272.00' 29,355cf Custom Stage Data (Prismatic) Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum._Store

(feet) (sq-ft) (cubic-feet) (cubic-feet)

272.00 1,000 0 0

274.00 4,650 5,650 5,650

276.00 5,820 10,470 16,120

278.00 7,415 13,235 29,355
Device Routing Invert Outlet Devices

#1  Primary 274.00' 12.0" Round Culvert

L= 30.0' CPP, projecting, no headwall, Ke= 0.900
Inlet / Outlet Invert= 274.00' / 274.00' S=0.0000'/" Cc= 0.900
n=0.012, Flow Area= 0.79 sf

#2  Secondary 277.00' 12.0' long x 12.0' breadth Broad-Crested Rectangular Weir
Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60
Coef. (English) 2.57 2.62 2.70 2.67 2.66 2.67 2.66 2.64

Primary OutFlow Max=4.73 cfs @ 12.72 hrs HW=277.02' (Free Discharge)
_1=Culvert (Inlet Controls 4.73 cfs @ 6.03 fps)

Secondary OutFlow Max=0.06 cfs @ 12.72 hrs HW=277.02' (Free Discharge)
T _2=Broad-Crested Rectangular Weir (Weir Controls 0.06 cfs @ 0.32 fps)
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Summary for Pond 2P: Basin 2P

Inflow Area = 7.223 ac; 17.03% Impervious, Inflow Depth> 4.59" for 100-Year event
Inflow = 25.01 cfs@ 12.23 hrs, Volume= 2.764 af

Outflow = 2463 cfs @ 12.27 hrs, Volume= 2.559 af, Atten=1%, Lag=2.2 min
Primary = 3.35cfs@ 12.27 hrs, Volume= 1.619 af

Secondary = 2128 cfs @ 12.27 hrs, Volume= 0.941 af

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 279.99' @ 12.27 hrs Surf.Area= 8,007 sf Storage= 22,841 cf

Plug-Flow detention time= 69.9 min calculated for 2.551 af (92% of inflow)
Center-of-Mass det. time= 45.0 min ( 835.8 - 790.8 )

Volume Invert Avail.Storage  Storage Description
#1 275.00' 22943 cf Custom Stage Data (Prismatic) Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)
275.00 1,090 0 0
277.00 3,440 4,530 4,530
277.50 4,066 1,877 6,407
278.00 6,000 2517 8,923
280.00 8,020 14,020 22,943
Device Routing Invert Outlet Devices

#1  Secondary 279.50' 24.0'long x 7.5' breadth Broad-Crested Rectangular Weir
Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80 2.00
2.50 3.00 3.50 4.00 4.50 5.00 5.50
Coef. (English) 2.42 2.53 2.70 2.69 2.68 2.67 2.66 2.65 2.65 2.65
2.66 2.65 2.66 2.67 2.69 2.71 2.76
#2  Primary 277.50' 6.0" Round Culvert X 3.00
L=15.0' CPP, projecting, no headwall, Ke=0.900
Inlet / Outlet Invert= 277.50' / 277.50' S=0.0000'/" Cc=0.900
n= 0.012, Flow Area= 0.20 sf

Primary OutFlow Max=3.35 cfs @ 12.27 hrs HW=279.98' (Free Discharge)
2 _2=Culvert (Inlet Controls 3.35 cfs @ 5.68 fps)

Secondary OutFlow Max=20.96 cfs @ 12.27 hrs HW=279.98' (Free Discharge)
1=Broad-Crested Rectangular Weir (Weir Controls 20.96 cfs @ 1.81 fps)

Summary for Pond 3P: Basin 3P

Inflow Area = 8.300 ac, 36.27% Impervious, Inflow Depth > 5.36" for 100-Year event
Inflow = 4219cfs@ 12.19 hrs, Volume= 3.710 af

Qutflow = 20.06 cfs @ 12.49 hrs, Volume= 3.046 af, Atten=52%, Lag=17.9 min
Primary = 596 cfs @ 12.49 hrs, Volume= 2.531 af

Secondary 1411 cfs @ 12.49 hrs, Volume= 0.515 af



Proposed Drainage-Revised

Prepared by Microsoft
HydroCAD® 10.00 s/n 07240 © 2011 HydroCAD Software Solutions LLC Page 31

NTE Killingly
Type Il 24-hr 100-Year Rainfall=8.09"
Printed 10/27/2016

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt=0.05 hrs
Peak Elev= 279.47' @ 12.49 hrs Surf.Area= 27,167 sf Storage= 73,859 cf

Plug-Flow detention time= 148.7 min calculated for 3.036 af (82% of inflow)
Center-of-Mass det. time= 100.7 min ( 878.0 - 777.3 )

Volume Invert _ Avail.Storage _Storage Description
#1 272.00' 6,413 cf Custom Stage Data (Prismatic) Listed below (Recalc)
16,032 cf Overall x 40.0% Voids
#2 274.50' 77,837 ¢f Custom Stage Data (Prismatic) Listed below (Recalc)
84,250 cf Total Available Storage
Elevation Surf.Area Inc.Store Cum.Store
(feet) (sg-ft) (cubic-feet) (cubic-feet)
272.00 8,016 0 0
274.00 8,016 16,032 16,032
Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)
274.50 4,205 0 0
275.00 7,438 2,911 2,911
276.00 12,723 10,081 12,991
278.00 15,906 28,629 41,620
280.00 20,311 36,217 77,837
Device _Routing Invert OQutlet Devices
#1  Secondary 279.00' 16.0' long x 16.0' breadth Broad-Crested Rectangular Weir
Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60
Coef. (English) 2.68 2.70 2.70 2.64 2.63 2.64 2.64 2.63
#2  Primary 277.50' 8.0" Round Culvert L=20.0' CPP, projecting, no headwall, Ke=0.900
Inlet / Outlet Invert= 277.50' / 275.00' S=0.1250"/" Cc= 0.900
n=0.012, Flow Area= 0.35 sf
#3  Primary 276.00' 10.0" Round Culvert
L=32.0' CPP, projecting, no headwall, Ke=0.900
Inlet / Outlet Invert= 276.00' / 275.00' S=0.0313"/" Cc=0.900
n=0.012, Flow Area= 0.55 sf
#4  Primary 273.00' 4.0" Round Culvert L=52.0' CPP, projecting, no headwall, Ke=0.900

Inlet / Qutlet Invert= 272.50' / 273.00' S=-0.0096 /' Cc= 0.900
n=0.012, Flow Area= 0.09 sf

Primary OutFlow Max=5.96 cfs @ 12.49 hrs HW=279.47' (Free Discharge)
2=Culvert (Inlet Controls 1.70 cfs @ 4.87 fps)
3=Culvert (Inlet Controls 3.62 cfs @ 6.64 fps)
=Culvert (Outlet Controls 0.63 cfs @ 7.26 fps)

Secondary OutFlow Max=13.98 cfs @ 12.49 hrs HW=279.47" (Free Discharge)
Tt 1=Broad-Crested Rectangular Weir (Weir Controls 13.98 cfs @ 1.85 fps)
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Summary for Pond B1: Retention

Inflow Area = 1.108 ac, 0.00% Impervious, Inflow Depth > 4.68" for 100-Year event
Inflow = 520cfs @ 12.17 hrs, Volume= 0.432 af

Outflow = 057 cfs @ 13.22 hrs, Volume= 0.408 af, Atten=89%, Lag= 62.9 min
Primary = 057 cfs@ 13.22 hrs, Volume= 0.408 af

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 316.08' @ 13.22 hrs Surf.Area= 11,418 sf Storage= 8,356 cf

Plug-Flow detention time= 149.2 min calculated for 0.408 af (94% of inflow)
Center-of-Mass det. time= 129.3 min (916.7 - 787.4 ) ,

Volume Invert  Avail.Storage _Storage Description
#1 315.00' 19,555 cf Custom Stage Data (Prismatic) Listed below (Recalc)
#2 312.00' 384 cf Custom Stage Data (Prismatic) Listed below (Recalc)

960 cf Overall x 40.0% Voids
19,939 ¢f Total Available Storage

Elevation Surf.Area Inc.Store Cum.Store
(feet) (sqg-ft) (cubic-feet) (cubic-feet)
315.00 3,590 0 0
316.00 10,660 7,125 7,125
317.00 14,200 12,430 19,5565
Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)
312.00 480 0 0
314.00 480 960 960
Device Routing Invert Outlet Devices
#1  Primary 316.50' 10.0' long x 20.0' breadth Broad-Crested Rectangular Weir

Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60

Coef. (English) 2.68 2.70 2.70 2.64 2.63 2.64 2.64 2.63
#2  Primary 313.00" 4.0" Round Culvert

L=115.0' CPP, projecting, no headwall, Ke=0.900

Inlet / Outlet Invert= 313.00' / 300.00' S=0.1130'/" Cc=0.900

n=0.012, Flow Area= 0.09 sf

Primary OutFlow Max=0.57 cfs @ 13.22 hrs HW=316.08' (Free Discharge)
1=Broad-Crested Rectangular Weir ( Controls 0.00 cfs)
2=Culvert (Inlet Controls 0.57 cfs @ 6.49 fps)

Summary for Pond B4: Basin B4

Inflow Area = 1.983ac, 0.00% Impervious, Inflow Depth> 4.67" for 100-Year event
Inflow = 8.55cfs @ 12.22 hrs, Volume= 0.773 af

QOutflow = 290cfs @ 12.65 hrs, Volume= 0.423 af, Atten=66%, Lag=26.1 min
Primary = 290 cfs @ 12.65hrs, Volume= 0.423 af
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Routing by Stor-Ind method, Time Span= 5,00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 323.10' @ 12.65 hrs Surf.Area= 11,229 sf Storage= 16,360 cf

Plug-Flow detention time= 141.0 min calculated for 0.423 af (55% of inflow)
Center-of-Mass det. time= 62.8 min ( 852.8 - 790.1 )

Volume Invert  Avail.Storage _Storage Description
#1 318.00' 360 cf Custom Stage Data (Prismatic) Listed below (Recalc)
900 cf Overall x 40.0% Voids
#2 321.00' 27,168 cf Custom Stage Data (Prismatic) Listed below (Recalc)
27,528 cf Total Available Storage
Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)
318.00 300 0 0
321.00 300 900 900
Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)
321.00 4,850 0 0
322.00 7,175 6,013 6,013
324.00 13,980 21,155 27,168
Device Routing Invert Qutlet Devices
#1  Primary 318.00' 3.0" Round Culvert

L= 150.0' CPP, projecting, no headwall, Ke= 0.900
Inlet / Outlet Invert= 318.00'/ 315.12' S=0.0192"/" Cc=0.900
n=0.012, Flow Area= 0.05 sf

#2  Primary 323.00' 30.0' long x 40.0' breadth Broad-Crested Rectangular Weir
Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60
Coef. (English) 2.68 2.70 2.70 2.64 2.63 2.64 2.64 2.63

Primary OutFlow Max=2.87 cfs @ 12.65 hrs HW=323.10" (Free Discharge)

1=Culvert (Barrel Controls 0.21 cfs @ 4.27 fps)
2=Broad-Crested Rectangular Weir (Weir Controls 2.66 cfs @ 0.86 fps)

Summary for Pond CB: CB-3

Inflow Area = 1.983 ac, 0.00% Impervious, Inflow Depth> 2.56" for 100-Year event
Inflow = 290cfs @ 12.65 hrs, Volume= 0.423 af

Outflow = 290cfs @ 12.65 hrs, Volume= 0.423 af, Atten= 0%, Lag= 0.0 min
Primary = 290 cfs @ " 12.65 hrs, Volume= 0.423 af

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev=315.99' @ 12.65 hrs
Flood Elev= 321.00'

Device Routing Invert OQutlet Devices

#1  Primary 315.12' 15.0" Round Culvert
L=650.0' CPP, square edge headwall, Ke= 0.500
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Inlet / Outlet Invert= 315.12' / 277.00' S=0.0586 '/ Cc= 0.900
n=0.012, Flow Area= 1.23 sf

Primary OutFlow Max=2.89 cfs @ 12.65 hrs HW=315.99" (Free Discharge)
T 1=Culvert (Inlet Controls 2.89 cfs @ 3.17 fps)
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Summary for Subcatchment 4S: Drainage Area 2 - Off site East

Runoff = 1.13cfs @ 12.20 hrs, Volume= 0.102 af, Depth> 0.72"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 2-Year Rainfall=3.32"

Area (sf) CN Description
22,565 55 Woods, Good, HSG B
52,200 74 >75% Grass cover, Good, HSG C
74765 68 Weighted Average
74,765 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)

11.1 250 0.0880 0.38 Sheet Flow, Tc 45-1
Grass: Short n=0.150 P2=3.32"
1.0 112 0.0710 1.87 Shallow Concentrated Flow, Tc 4s-2

Short Grass Pasture Kv= 7.0 fps

12.1 362 Total
Summary for Subcatchment 4S': Overland

Runoff = 0.10cfs @ 12.48 hrs, Volume= 0.018 af, Depth> 0.24"

Runoff by SCS TR-20 method, UH=SCS, Time Span=5.00-20.00 hrs, dt= 0.05 hrs
Type |l 24-hr 2-Year Rainfall=3.32"

Area (sf) CN Description
39,244 55 Woods, Good, HSG B
39,244 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)

16.9 205 0.1460 0.20 Sheet Flow, Tc4S'
Woods: Light underbrush n=0.400 P2=3.32"

Summary for Subcatchment 5S: Drainage Area 5 - Switchyard to Wetlands

Runoff = 251cfs@ 12.92 hrs, Volume= 0.459 af, Depth> 0.70"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt— 0.05 hrs
Type lll 24-hr 2-Year Rainfall=3.32"
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Switchyard and off site Drainage Type lll 24-hr 2-Year Rainfall=3.32"
Prepared by Microsoft Printed 10/27/2016
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Area (ac) CN Description

* 0.810 98 Roof & Pavement
0.730 71 Meadow, non-grazed, HSG C
4760 55 Woods, Good, HSG B

* 1.600 89 Crushed stone surface, HSG C
7.900 68 Weighted Average
7.090 89.75% Pervious Area
0.810 10.25% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)

54.3 200 0.0300 0.06 Sheet Flow, Tc4a
Woods: Dense underbrush n=0.800 P2=3.32"
6.2 567 0.0920 1.52 Shallow Concentrated Flow, Tc-4B

Woodland Kv= 5.0 fps

60.5 767 Total

Summary for Reach OSE: Off Site East

Inflow Area = 2.617 ac, 0.00% Impervious, Inflow Depth > 0.08" for 2-Year event
Inflow = 0.10cfs @ 12.48 hrs, Volume= 0.018 af
Outflow = 0.10cfs @ 12.48 hrs, Volume= 0.018 af, Atten=0%, Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs

Summary for Pond 5P: Basin 4

Inflow Area = 7.900 ac, 10.25% Impervious, Inflow Depth > 0.70" for 2-Year event

Inflow = 251cfs@ 12.92 hrs, Volume= 0.459 af

Outflow = 0.53cfs @ 15.66 hrs, Volume= 0.175 af, Atten= 79%, Lag= 164.4 min
Primary = 0.53cfs @ 15.66 hrs, Volume= 0.175 af

Secondary = 0.00cfs@ 5.00 hrs, Volume= 0.000 af

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev=309.41' @ 15.66 hrs Surf.Area= 5,120 sf Storage= 13,126 cf

Plug-Flow detention time= 242.0 min calculated for 0.175 af (38% of inflow)
Center-of-Mass det. time= 142.7 min ( 1,014.4 - 871.7 )

Volume Invert Avail.Storage  Storage Description
#1 306.00' 16,268 cf Custom Stage Data (Prismatic) Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store
(feet) {sq-ft) (cubic-feet) (cubic-feet)
306.00 2,580 0 0
308.00 4,064 6,644 6,644

310.00 5,560 9,624 16,268
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Device Routing Invert Qutlet Devices

#1  Primary 309.00' 12.0" Round Culvert

L=90.0' CPP, projecting, no headwall, Ke=0.900
Inlet / Outlet Invert= 309.00' / 307.00' S=0.0222"/ Cc=0.900
n=0.012, Flow Area= 0.79 sf

#2  Secondary 309.50' 8.0'long x 10.0' breadth Broad-Crested Rectangular Weir
Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60
Coef. (English) 2.49 2.56 2.70 2.69 2.68 2.69 2.67 2.64

Primary OutFlow Max=0.53 cfs @ 15.66 hrs HW=309.41" (Free Discharge)
®_1=Culvert (Inlet Controls 0.53 cfs @ 1.72 fps) -

Secondary OutFlow Max=0.00 cfs @ 5.00 hrs HW=306.00' (Free Discharge)
T _2=Broad-Crested Rectangular Weir ( Controls 0.00 cfs)

Summary for Pond B2: Retention .

Inflow Area = 1.716 ac, 0.00% Impervious, Inflow Depth> 0.72" for 2-Year event
Inflow = 113 cfs @ 12.20 hrs, Volume= 0.102 af

Qutflow = 0.00cfs@ 5.00 hrs, Volume= 0.000 af, Atten=100%, Lag= 0.0 min
Primary = 0.00cfs@ 5.00 hrs, Volume= 0.000 af

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 313.46' @ 20.00 hrs Surf.Area= 3,114 sf Storage= 4,460 cf

Plug-Flow detention time= (not calculated: initial storage excedes outflow)
Center-of-Mass det. time= (not calculated: no outflow)

Volume Invert Avail.Storage _Storage Description
#1 312.00' 6,150 cf Custom Stage Data (Prismatic) Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store
(feet) (sqg-ft) (cubic-feet) (cubic-feet)
312.00 2,990 0 0
314.00 3,160 6,150 6,150
Device Routing Invert Outlet Devices
#1  Primary 313.50' 10.0'long x 20.0' breadth Broad-Crested Rectangular Weir

Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60
Coef. (English) 2.68 2.70 2.70 2.64 2.63 2.64 2.64 2.63

Primary OutFlow Max=0.00 cfs @ 5.00 hrs HW=312.00' (Free Discharge)
* _1=Broad-Crested Rectangular Weir ( Controls 0.00 cfs)
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Summary for Subcatchment 4S: Drainage Area 2 - Off site East

Runoff = 3.15cfs@ 12.18 hrs, Volume= 0.261 af, Depth> 1.83"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type lll 24-hr 10-Year Rainfall=5.16"

Area (sf) CN Description
22,565 55 Woods, Good, HSG B
52,200 74 >75% Grass cover, Good, HSG C

74,765 68 Weighted Average
74,765 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet)  (ft/ft) (ft/sec) (cfs)

11.1 250 0.0880 0.38 Sheet Flow, Tc 45-1
Grass: Short n=0.150 P2=3.32"
1.0 112 0.0710 1.87 Shallow Concentrated Flow, Tc 4s-2

Short Grass Pasture Kv=7.0 fps

121 362 Toftal

Summary for Subcatchment 4S’: Overland

Runoff = 0.65cfs @ 12.28 hrs, Volume= 0.071 af, Depth> 0.94"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 10-Year Rainfall=5.16"

Area (sf) CN Description
39,244 55 Woods, Good, HSG B
39,244 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min)  (feet)  (ftft) (ft/sec) (cfs)
16.9 205 0.1460 0.20 Sheet Flow, Tc4S'
Woods: Light underbrush n=0.400 P2=3.32"

Summary for Subcatchment 5S: Drainage Area 5 - Switchyard to Wetlands

Runoff = 701 cfs@ 12.86 hrs, Volume= 1.178 af, Depth> 1.79"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 10-Year Rainfall=5.16"
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Area (ac) CN Description

= 0.810 98 Roof & Pavement
0.730 71 Meadow, non-grazed, HSG C
4760 55 Woods, Good, HSG B

* 1.600 89 Crushed stone surface, HSG C
7.900 68 Weighted Average
7.090 89.75% Pervious Area
0.810 10.25% Impervious Area

Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)

54.3 200 0.0300 0.06 Sheet Flow, Tc4a
Woods: Dense underbrush n=0.800 P2=3.32"
6.2 567 0.0920 1.52 Shallow Concentrated Flow, Tc-4B

Woodland Kv= 5.0 fps

60.5 767 Total
Summary for Reach OSE: Off Site East

Inflow Area = 2.617ac, 0.00% Impervious, Inflow Depth > 1.03" for 10-Year event
Inflow = 1.81cfs@ 12.52 hrs, Volume= 0.225 af
Outflow = 1.81cfs@ 12.52 hrs, Volume= 0.225 af, Atten= 0%, Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs

Summary for Pond 5P: Basin 4

Inflow Area = 7.900 ac, 10.25% Impervious, Inflow Depth > 1.79" for 10-Year event
Inflow = 7.01cfs@ 12.86 hrs, Volume= 1.178 af

Outflow = 6.14cfs@ 13.12 hrs, Volume= 0.881 af, Atten=12%, Lag= 15.6 min
Primary = 1.78 cfs @ 13.12 hrs, Volume= 0.524 af

Secondary = 436cfs@ 13.12 hrs, Volume= 0.357 af

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 309.86' @ 13.12 hrs Surf.Area= 5,453 sf Storage= 15,483 cf

Plug-Flow detention time= 101.2 min calculated for 0.878 af (74% of inflow)
Center-of-Mass det. time= 44.4 min ( 896.1 - 851.7 )

Volume invert  Avail.Storage _Storage Description
#1 306.00° 16,268 cf Custom Stage Data (Prismatic) Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)
306.00 2,580 0 0
308.00 4,064 6,644 6,644

310.00 5,560 9,624 16,268
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Device Routing Invert Outlet Devices

#1  Primary 309.00' 12.0" Round Culvert

L=90.0' CPP, projecting, no headwall, Ke= 0.900
Inlet / Outlet Invert= 309.00' / 307.00' S=0.0222'/ Cc=0.900
n=0.012, Flow Area=0.79 sf

#2  Secondary 309.50' 8.0'long x 10.0° breadth Broad-Crested Rectangular Weir
Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60
Coef. (English) 2.49 2.56 2.70 2.69 2.68 2.69 2.67 2.64

Primary OutFlow Max=1.78 cfs @ 13.12 hrs HW=309.86" (Free Discharge)
*_1=Culvert (Inlet Controls 1.78 cfs @ 2.49 fps)

Secondary OutFlow Max=4.32 cfs @ 13.12 hrs HW=309.86' (Free Discharge)
T _2=Broad-Crested Rectangular Weir (Weir Controls 4.32 cfs @ 1.52 fps)

Summary for Pond B2: Retention

Inflow Area = 1.716 ac, 0.00% Impervious, Inflow Depth > 1.83" for 10-Year event
Inflow = 3.15cfs @ 12.18 hrs, Volume= 0.261 af

Outflow = 1.32cfs @ 12.54 hrs, Volume= 0.155 af, Atten=58%, Lag=21.8 min
Primary = 1.32cfs @ 12.54 hrs, Volume= 0.155 af

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev= 313.63' @ 12.54 hrs Surf.Area= 3,129 sf Storage= 5,000 cf

Plug-Flow detention time= 147.1 min calculated for 0.155 af (59% of inflow)
Center-of-Mass det. time= 66.9 min ( 881.6 - 814.7 )

Volume Invert Avail.Storage  Storage Description
#1 312.00' 6,150 cf Custom Stage Data (Prismatic) Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store
(feet) (sqg-ft) (cubic-feet) (cubic-feet)
312.00 2,990 0 0
314.00 3,160 6,150 6,150
Device Routing Invert Outlet Devices
#1  Primary 313.50' 10.0' long x 20.0" breadth Broad-Crested Rectangular Weir

Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60
Coef. (English) 2.68 2.70 2.70 2.64 2.63 2.64 2.64 2.63

Primary OutFlow Max=1.31 cfs @ 12.54 hrs HW=313.63' (Free Discharge)
T _1=Broad-Crested Rectangular Weir (Weir Controls 1.31 cfs @ 0.98 fps)
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Summary for Subcatchment 4S: Drainage Area 2 - Off site East

Runoff = 7.06cfs @ 12.17 hrs, Volume= 0.573 af, Depth> 4.01"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type lll 24-hr 100-Year Rainfall=8.09"

Area (sf) CN __ Description
22565 55 Woods, Good, HSG B
52,200 74 >75% Grass cover, Good, HSG C

74,765 68 Weighted Average
74,765 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)

11.1 250 0.0880 0.38 Sheet Flow, Tc 4S-1
Grass: Short n=0.150 P2=3.32"
1.0 112 0.0710 1.87 Shallow Concentrated Flow, Tc 4s-2

Short Grass Pasture Kv= 7.0 fps

12.1 362 Total

Summary for Subcatchment 4S': Overland

Runoff = 2.07cfs@ 12.25hrs, Volume= 0.195 af, Depth> 2.59"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 100-Year Rainfall=8.09"

Area (sf) CN  Description
39,244 55 Woods, Good, HSG B
39,244 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)

16.9 205 0.1460 0.20 Sheet Flow, Tc-4S'
Woods: Light underbrush n=0.400 P2=3.32"

Summary for Subcatchment 5S: Drainage Area 5 - Switchyard to Wetlands

Runoff = 15.62cfs @ 12.83 hrs, Volume= 2.590 af, Depth> 3.93"

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type lll 24-hr 100-Year Rainfall=8.09"
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Area (ac) CN Description

* 0.810 98 Roof & Pavement
0.730 71 Meadow, non-grazed, HSG C
4760 55 Woods, Good, HSG B

* 1600 - 89 Crushed stone surface, HSG C
7.900 68 Weighted Average
7.090 89.75% Pervious Area
0.810 10.25% Impervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ftft)  (ft/sec) (cfs)

54.3 200 0.0300 0.06 Sheet Flow, Tc4a
Woods: Dense underbrush n=0.800 P2=3.32"
6.2 567 0.0920 1.62 Shallow Concentrated Flow, Tc-4B

Woodland Kv= 5.0 fps

60.5 767 Total
Summary for Reach OSE: Off Site East

Inflow Area = 2.617 ac, 0.00% Impervious, Inflow Depth > 3.03" for 100-Year event
Inflow = 8.80cfs @ 12.22 hrs, Volume= 0.660 af
Outflow = 8.80cfs@ 12.22 hrs, Volume= 0.660 af, Atten= 0%, Lag= 0.0 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs

Summary for Pond 5P: Basin 4

Inflow Area = 7.900 ac, 10.25% Impervious, Inflow Depth > 3.93" for 100-Year event
Inflow = 15.62cfs @ 12.83 hrs, Volume= 2.590 af

Outflow = 16.08 cfs @ 12.80 hrs, Volume= 2.278 af, Atten= 0%, Lag= 0.0 min
Primary = 256 cfs @ 12.80 hrs, Volume= 0.799 af

Secondary = 13.53 cfs @ 12.80 hrs, Volume= 1.479 af

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Peak Elev=310.23' @ 12.80 hrs Surf.Area= 5,560 sf Storage= 16,268 cf

Plug-Flow detention time= 55.5 min calculated for 2.270 af (88% of inflow)
Center-of-Mass det. time= 22.3 min ( 857.5 - 835.2)

Volume Invert Avail.Storage Storage Description
#1 306.00' 16,268 cf Custom Stage Data (Prismatic) Listed below (Recalc)
Elevation . Surf.Area Inc.Store Cum.Store
(feet) (sg-ft) (cubic-feet) (cubic-feet)
306.00 2,580 0 0
308.00 4,064 6,644 6,644

310.00 5,560 9,624 16,268
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Device Routing Invert Outlet Devices

#1  Primary 309.00' 12.0" Round Culvert

L=90.0' CPP, projecting, no headwall, Ke= 0.900
Inlet / Outlet Invert= 309.00'/ 307.00' S=0.0222'/ Cc=0.900
n=0.012, Flow Area= 0.79 sf

#2  Secondary 300.50' 8.0'long x 10.0' breadth Broad-Crested Rectangular Weir
Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60
Coef. (English) 2.49 2.56 2.70 2.69 2.68 2.69 2.67 2.64

Primary OutFlow Max=2.55 cfs @ 12.80 hrs HW=310.23' (Free Discharge)
T 1=Culvert (Inlet Controls 2.55 cfs @ 3.25 fps)

Secondary OutFlow Max=13.47 cfs @ 12.80 hrs HW=310.23' (Free Discharge)
T _2=Broad-Crested Rectangular Weir (Weir Controls 13.47 cfs @ 2.30 fps)

Summary for Pond B2: Retention

Inflow Area = 1.716 ac, 0.00% Impervious, Inflow Depth > 4.01" for 100-Year event
Inflow = 7.06cfs @ 12.17 hrs, Volume= 0.573 af

Oufflow = 6.77cfs@ 12.21 hrs, Volume= 0.465 af, Atten=4%, Lag= 2.6 min
Primary = 6.77cfs@ 12.21 hrs, Volume= 0.465 af

Routing by Stor-Ind method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs .
Peak Elev= 313.90' @ 12.21 hrs Surf.Area= 3,151 sf Storage= 5,827 cf

Plug-Flow detention time= 78.9 min calculated for 0.464 af (81% of inflow)
Center-of-Mass det. time= 29.4 min ( 826.6 - 797.2)

Volume Invert _ Avail.Storage Storage Description
#1 312.00' 6,150 cf Custom Stage Data (Prismatic) Listed below (Recalc)
Elevation Surf.Area Inc.Store Cum.Store
(feet) (sq-ft) (cubic-feet) (cubic-feet)
312.00 2,990 0 0
314.00 3,160 6,150 6,150
Device Routing Invert Outlet Devices
#1  Primary 313.50' 10.0'long x 20.0° breadth Broad-Crested Rectangular Weir

Head (feet) 0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60
Coef. (English) 2.68 2.70 2.70 2.64 2.63 2.64 2.64 2.63

Primary OutFlow Max=6.65 cfs @ 12.21 hrs HW=313.89' (Free Discharge)
1 _1=Broad-Crested Rectangular Weir (Weir Controls 6.65 cfs @ 1.69 fps)
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Water Quality Volume Requirements

Basin

Drainage Area to Basin 1 = 3.73 Acres

Impervious Area = 0.346 Acres

% Impervious = 9.27%

WQV=1"R)(A)/12

R =0.05+ 0.009 (I) = 0.05 + 0.009 (9.27) = 0.1334

WQV =17 (0.1334) (3.73) /12 = 0.0414 Acre feet = 1,806 Cubic Feet

Total Provided

Total =2.311 C.F.

Basin 2

Drainage Area to Basin 2 = 7.223 Acres

Impervious Area = 1.23 Acres

% Impervious = 17.03%

wWQV=1"(R) (A)/12

R =0.05+ 0.009 (I) = 0.05 + 0.009 (17.3) = 0.2057

WQV = 17 (0.2057) (7.223) /12 = 0.1238 Acre feet = 5,393 Cubic Feet

Total Provided

Total = 6,407 C.F.




Basin 3

Drainage Area to Basin 3 = 8.3 Acres

Impervious Area = 3.01 Acres

% Impervious = 36.27%

wWQV=1"(R)(A)/12

R =0.05+ 0.009 (I) = 0.05 + 0.009 (36.27) = 0.3764

WQV =17 (0.3764) (8.3) /12 = 0.26 Acre feet = 11,341 Cubic Feet

Total Provided

Total = 14,314 C.F.

Basin 5 (Switchyard)

Drainage Area to Basin 5 = 7.9 Acres

Impervious Area = 0.81 Acres

% Impervious = 10.25%

wQV=1"R)(A)/12

R =0.05+0.009 (I) = 0.05 + 0.009 (10.25) = 0.1423

WQV =17 (0.1423) (7.9) /12 = 0.0936 Acre feet = 4,077 Cubic Feet

Total Provided

Total = 4,985 C.F.
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TEMPORARY SEDIMENTATION BASIN REQUIREMENTS
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SEMI- ANNUAL STORMWATER COMPREHENSIVE SITE INSPECTION

Inspector:

Date of Inspection:

Weather Conditions:

1. Review the Stormwater Pollution Prevention Plan including the Site Map, Material
Inventory/Potential Pollutants, Stormwater Control Measures, and Pollution Prevention Team

Roster.

No

Are there any changes? Yes
If “Yes”, note changes here and revise the Stormwater Pollution Prevention Plan as needed.

2. Review visual and analytical Stormwater Monitoring Reports since last inspection.

Are there any changes? Yes No
If “Yes”, note changes here and revise the Stormwater Pollution Prevention Plan as needed.

3. Review routine inspection reports and maintenance records, spill reports, etc. since last inspection.
Yes No

Are there any changes?
If “Yes”, note changes here and revise the Stormwater Pollution Prevention Plan as needed.

-

Additional Comments:

I have discussed the results of this inspection with the Stormwater Pollution Prevention Team members.

Signature of Inspector Date



93eq

:(s)x010adsuy yo (s)aanjeusig

:(s)uonezimedig pue (s)aoydadsuy yo (s)ourey

*SUONEAIISGQ 10 SHUWWOD) [eUONIPPY Ay

dn-prmnqg Justuipas sAISss0Xs 0 N o ,moHMMMMWcﬁO
wmos uleo[j 10 USGYS S[qISIA ON e sure[d ay1s aas oy nozuhm_M“MMSmmm
: i noy3noxyy psreso] . :
UOBIUSIPOg
SIQIP JO 23D ‘surseq yoren)
uonIpuod [eotsAyd pooS u; e ~ Semionng feurelq
JIom qedal pue uonsnnsuod somseapy
as Surmp £ressasou se pasn 9)1s JnoySnomyJ,
e <A ’ 1o08u0)) uoisorg
SUI9q Samseaul {OQU0D UOISOI o :
B3IE
3]qissa00e AJ1seS pUE Ino peoj Ia1en Ul pue juswdinbyg
wesard @UQ-1psads ‘sped ‘swooq ooy 3wddy uonyeys ssuodsey [idg
JU2QIOSqe JO Junowe gjenbapy e I9ysuen) Ieau surq uy
juaurdinby
(cuQ y23yH) qeydadoy asuodsay
UWUWoy) 12 UE ‘(S)uonoy [elpoway Jo (s)aje( ‘uaye
ﬁwqonu< W.uu_ﬂ_wﬂwnmcoﬁcwwz.huﬂ__a% nmuoymm H._«D MM mo%«amﬂ#ﬁﬁ dlqerdasoy SI suonIpuo) Suimojjoq 3y jo uonedo| tds pue saanseapy
¥ * o E saonIpuoc) YOBH ey, AJLIDA — syuroq uondodsuy| JudWISeueAl
JIIeMUTI0)S
jo asey
ON 10 SHA ;JuaArg [ejurey Suung P3jonpuo) J80 o
PuLL puy IS .
WL 1w 1§D (ISD) NOLLO@JSNI LIS HAISNAHTIIINOD

/ /

Peq ISD




Connecticut Department of
Energy & Environmental Protection

General Permit for the Discharge of Stormwater and Dewatering Wastewaters from
Construction Activities, issued 8/21/13, effective 10/1/13
Stormwater Monitoring Report

SITE INFORMATION

Permittee:
Mailing Address:
Business Phone: ext.: Fax:
Contact Person: Title:
Site Name:
Site Address:
Receiving Water (name, basin):
Stormwater Permit No. GSN
SAMPLING INFORMATION (Submit a separate form for each outfall)
Outfall Designation: Date/Time Collected:
Outfall Location(s) (lat/lon or map link):
Person Collecting Sample:
Storm Magnitude (inches): Storm Duration (hours):
Size of Disturbed Area atanytme:
MONITORING RESULTS
Sample # Parameter Method Results (units) (i;-:;:;i?:lm )
1 Turbidity
2 Turbidity
3 Turbidity
4 Turbidity
(provide an attachment if more than 4 samples were taken for this outfall) Avg =

STATEMENT OF ACKNOWLEDGMENT
| certify that the data reported on this document were prepared under my direction or supervision in accordance with the General Permit
for the Discharge of Stormwater and Dewatering Wastewaters from Construction Activities. The information submitted is, to the best of

my knowledge and belief, true, accurate and complete.

Authorized Official:

DEPARTMENT OF ENERGY & ENVIRONMENTAL PROTECTION

BUREAU OF MATERIALS MANAGEMENT AND COMPLIANCE ASSURANCE
79 ELM STREET

HARTFORD, CT 06106-5127

ATTN: NEAL WILLIAMS

Please send completed form to:

DEEP-WPED-SMR-015 10of 1 Rev. 9/3/13



EXHIBIT 4

“ TETRATECH

To: NTE Connecticut, LLC

From: Kevin Fowler, Lynn Gresock

Subject: Killingly Energy Center — Updated Acoustic Modeling Analysis
Date: October 27, 2016

Tetra Tech previously prepared an acoustic modeling analysis for the Killingly Energy Center (KEC) dated
June 2016 and submitted to the Connecticut Siting Council (CSC) as Appendix L of KEC's CSC
Application. As a result of the local review process, recommendations have been made that have
resulted in some minor layout revisions. This memo describes the results of the acoustical modeling
analysis incorporating the site layout changes and demonstrates that compliance with Connecticut and
Killingly noise requirements continues to be achieved.

Noise Level Requirements and Guidelines

Potential noise impacts resulting from the normal operation of KEC were evaluated with respect to the
Connecticut regulations for the Control of Noise established by the Connecticut Department of Energy and
Environmental Protection (DEEP) at Section 22a-69. In addition, Chapter 12.5, Article VI (Sections 120-
131) of the Town of Killingly Code of Ordinances contains guidance pertaining to noise, which is generally
consistent with the DEEP noise regulations.

Connecticut Department of Energy and Environmental Protection

The DEEP noise control regulations in Section 22a-69-3.1, which prescribe noise limits along property
boundaries according to land use category, as reflected by zoning, are shown in Table 1.

Table 1. DEEP Noise Limits

Receptor (dBA)
Emitter Class A Daytime Class A Nighttime
Cl Cl B
aseil ass (7:00 am — 10:00 pm) | (10:00 pm — 7:00 am)
Class C — Industrial 70 66 61 51
| . . ]
Class B — Commercial and Retail 62 62 55 45
Trade
Class A — Residential Areas and
Other Sensitive Areas - 55 55 45

The regulations also prescribe provisions for impulse noise, not allowing impulse noise in excess of 80 dB
(peak) during nighttime hours in any Class A zone and not allowing impulse noise in excess 100 dB (peak)
at any time to any zone. Audible discrete tones also require special consideration. A limit of 100 dB pertains
to infrasonic and ultrasonic noise. Construction noise is exempt from the DEEP noise regulations.

Town of Killingly Code of Ordinance

The Town of Killingly provides noise level standards applicable to KEC under Chapter 12.5, Article VI
(Sections 120-131) of the Code of Ordinances. The Town noise-level standards are consistent with those
prescribed by the DEEP, although the definition of daytime varies. The Town of Killingly considers daytime
Monday through Saturday to be 7:00 am to 9:00 pm, and on Sundays it is 9:00 am to 9:00 pm.

Acoustic Modeling Methodology and Inputs

Acoustic modeling was conducted using the DataKustic GmbH CadnaA, a computer-aided noise
abatement program (v 4.5.153), which conforms to algorithms contained within the International
Organization for Standardization (ISO) standard 9613-2, “Attenuation of Sound during Propagation
Outdoors”. The engineering methods specified in this standard consist of full (1/1) octave band algorithms
that incorporate geometric spreading due to wave divergence, reflection from surfaces, atmospheric
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absorption, screening by topography and obstacles, ground effects, source directivity, heights of both
sources and receptors, seasonal foliage effects (not assumed in this model), and meteorological
conditions. The CadnaA acoustic modeling analysis incorporated site-specific topographic and terrain
data and a mixed (semi-reflective) ground factor of G=0.5 applied for the surrounding receptors. The
ground absorption factor applied for the Project site was G=0.

KEC's updated general arrangement was reviewed and directly imported into the acoustic model so that
on-site equipment could be easily identified, buildings and structures could be added, and sound power
data could be assigned to sources as appropriate. The primary noise sources during baseload operation are
the air cooled condenser (ACC), steam turbine generator (STG), combustion turbine generator (CTG), main
step-up transformers, air inlet face and filter housing, the exhaust stack, and HRSG. Reference sound power
levels input to Cadna-A® were provided by equipment manufacturers, based on information contained in
reference documents, or developed using empirical methods. The source levels used in the predictive
modeling are based on estimated sound power levels that are generally deemed to be conservative. The
projected operational noise levels are based on vendor-supplied guaranteed sound power level data for the
major sources of equipment including the power generation package. The sound power level (abbreviated
“Lw") is defined as ten times the logarithm (to the base 10) of the ratio of a given sound power to the reference
sound power of 1 picowatt. Sound power is defined as the rate per unit time at which sound energy is radiated
from a source and is expressed in terms of watts. Table 2 summarizes the equipment sound power level data
used as inputs to the modeling analysis; it is unchanged from the previous model, with the exception of
adjusted levels for the fuel gas compressor.

Table 2. Modeled Octave Band Sound Power Levels for Major Pieces of Project Equipment

Octave Band Sound Power Level (dB) Broadband
Equipment Description
315 | 63 125 | 250 | 500 | 1000 | 2000 | 4000 | 8000 dBA
Air Cooled Condenser 108 | 108 | 106 | 102 96 95 95 97 95 103
Closed Cooling Water Fan Array 91 94 92 91 91 89 88 86 84 95
Fuel Gas Piping 104 | 100 89 81 80 86 a8 91 89 96
HRSG Stack - Lower Portion 103 | 104 a8 79 76 79 56 46 20 83
HRSG Stack - Up_per Portion — with 10ft 100 97 84 68 64 46 50 42 21 73
Silencer
HRSG Stack Exit - w/o directivity - with 10ft
113 | 110 | 108 99 101 87 80 81 83 100
Silencer
HRSG Transition Dgct - UPstream with 111 | 110 | 102 95 95 96 93 92 71 100
Increased Casing Thickness
HRSG Transition Duc?t - Doyvnstream with 111 110 | 102 05 05 96 93 92 71 100
Increased Casing Thickness
HRSG Body - Upstream Portion 114 | 118 | 102 97 92 89 86 82 61 97
HRSG Body - Downstream Portion 108 | 113 96 91 85 80 73 67 46 90
Lagged HRSG Duct Burner Gas Piping 104 | 108 | 106 93 80 76 75 7 71 92
Hydraulic Supply Skid 110 | 103 95 100 99 98 94 93 89 103
Fuel Oil Pumping Skid 98 114 | 101 | 104 | 107 107 109 105 98 113
Water Injection Pump 99 115 | 100 | 106 | 105 105 105 101 98 111
GT Enclosure Walls 98 101 86 81 77 82 83 86 82 91
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Table 2. Modeled Octave Band Sound Power Levels for Major Pieces of Project Equipment

Equipment Description Octave Band Sound Power Level (dB) Broadband
315 | 63 125 | 250 | 500 | 1000 | 2000 | 4000 | 8000 dBA
Gas Turbineﬁ?:ksaﬁz:;i :rir Inlet Vents 89 95 84 80 73 71 76 77 83 a5
Gas Turbine Encl_osur_e Air Discharge Vents 91 9% 88 84 75 74 74 73 78 83
with Silencer
Turbine Exhaust Diffuser 129 | 126 | 111 | 109 | 106 104 102 96 73 110
Generator S-Gen 1000A 102 | 114 | 107 | 96 89 88 86 82 65 96
ST-Total K+N Turbine (w/o Generator) 116 | 116 | 111 | 110 105 106 106 100 113
Unlagged Hot Box during base load 101 98 91 86 82 79 95 76 65 96
Lube Oil Unit 110 | 105 | 105 | 105 101 98 98 94 106
Hydraulic Supply Unit 109 | 103 | 105 | 104 | 105 | 100 99 96 109
Condensate Pump 92 106 | 101 99 99 98 98 93 91 104
Gas Turbine Generator 117 | 123 | 120 | 112 | 113 109 113 111 108 118
Enclosed Lube Oil Skid 94 94 100 95 97 98 89 85 80 98
Boiler Feed Water Pumps 89 95 93 87 88 97 95 91 81 100
Air Inlet Filter Housing 116 | 106 97 82 72 88 69 75 90 92
Air Inlet Filter Housing Duct 118 | 109 | 104 94 79 88 7 88 95 97
Fuel Gas Compressor 80 76 81 80 78 81 81 79 74 87
Generator Step-up Transformer 88 88 92 89 95 87 77 72 66 93
Unit Auxiliary Transformer 70 70 74 71 77 69 59 54 48 75
STG Step-up Transformer 87 87 91 88 94 86 76 71 85 92
Ammonia Injection Skid a9 96 92 89 90 90 88 85 80 101
Demineralized Water Pump 77 71 71 74 81 84 85 81 73 90

The KEC design has incorporated silencers for the HRSG exhaust stack as well as for the CTG
enclosure are inlet and discharge vents. The design also includes increased casing thickness for the
HRSG transition duct and lagging for the HRSG duct burner gas piping to reduce the noise levels. KEC
has also been designed such that several large components, including the hydraulic supply unit, fuel
oil pumping skid, combustion turbine enclosure, water injection pump skid, gas turbine generator,
steam turbine generator, hot box, lube oil unit, and condensate pumps, are enclosed in the Turbine
High Bay and Low Bay Buildings. A transmission loss rating was incorporated into the wall and roof
assemblies of the Turbine High Bay and Low Bay Buildings based on recommended Sound
Transmission Class (STC) ratings to reduce noise propagation. The recommended ratings for the
Turbine High Bay and Low Bay Buildings are summarized in Table 3 (unchanged from the original
modeling). Note that the selected mitigation reflected by these values is intended to reflect the feasibility
of achieving the resulting level of impact; final design may incorporate different mitigation in order to
achieve the same objective.
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Table 3: Noise Level Reductions for the Turbine Buildings

Modeled Noise Level Reductions (dB re: 20 pPa) by Octave Band
Type of Construction or Acoustical Center Frequency dBL
31.5 63 125 250 500 1k 2k 4k 8k
|
Wall Panel STC 44 13 19 25 35 39 45 52 58 59

The following mitigation measures, in addition to assumptions reflected in Tables 2 and 3, were included in
this analysis to demonstrate that compliant sound levels can be readily achieved by KEC. Note that these
measures are the same as in the original modeling, with the exception of the additional attenuation assumed
for the fuel gas compressor.

HRSG Exhaust Stack: The HRSG exhaust stack will incorporate a 10 foot silencer system that will
reduce the noise from the upper stack portion and the exhaust stack exit (see Table 2).

Turbine Exhaust Diffuser: The turbine exhaust diffuser will incorporate 40-foot high sound barrier
wall located on the west side of the diffuser. Alternatively, lagging or increased casing could be
incorporated into the design to reduce the sound power level of the turbine diffuser to 98 dBA,
equivalent to a sound pressure level of 88 dBA at 3 feet.

HRSG Transition Duct: The HRSG transition duct will incorporate an acoustical shroud to reduce
the overall sound power level to 91 dBA, equivalent to a sound pressure level of 81 dBA at 3 feet.

HRSG Duct Burner Gas Piping: The HRSG duct burner gas piping will incorporate acoustical
lagging to reduce the overall sound power level to 92 dBA, equivalent to a sound pressure level of
82 dBA at 3 feet.

Fuel Gas Piping: The fuel gas piping will incorporate acoustical lagging to reduce the overall sound
power level to 85 dBA, equivalent to a sound pressure level of 75 dBA at 3 feet.

Fuel Gas Heater Stack: The fuel gas heater stack will incorporate a silencer to reduce the overall
sound power level to 83 dBA, equivalent to a sound pressure level of 73 dBA at 3 feet.

ACC: The ACC will be a low noise design incorporating noise reduction measures to achieve a
far-field sound pressure level of 46 dBA at 650 feet, equivalent to a net sound power level of 103
dBA.

Closed Cooling Water System: The closed cooling water fin-fan cooler will be a low noise design
incorporating noise reduction measures to achieve net sound power level of 95 dBA, equivalent
to a sound pressure level of 85 dBA at 3 feet.

Gas Turbine Enclosure Air Inlet Vents: The air inlet vents for the gas turbine enclosure will
incorporate a silencer system to the reduce the overall sound power level to 85 dBA, equivalent
to a sound pressure level of 75 dBA at 3 feet.

Gas Turbine Enclosure Air Discharge Vents: The air discharge vents for the gas turbine enclosure
will incorporate a silencer system to reduce the overall sound power level to 83 dBA, equivalent
to a sound pressure level of 73 dBA at 3 feet.

Fuel Gas Compressor: The fuel gas compressor will incorporate an enhanced enclosure that will
reduce the overall sound power level to 87 dBA, equivalent to a sound pressure level of 77 dBA
at 3 feet.
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e Demineralized Water Pumps: These pumps would be housed within a building assuming an STC
rating of 35.

The treatments with the acoustic performance as outlined above relate to the dominant noise sources.
These mitigation measures were incorporated into the noise assessment to demonstrate the feasibility of
KEC to meet applicable noise requirements. Final design may incorporate different mitigation measures in
order to achieve the same objective as demonstrated in this assessment

Noise Prediction Model Results

Broadband (dBA) sound pressure levels were calculated at an elevation of 1.5 meters (5 feet) above the
ground, the height of the ears of a standing person, for expected normal KEC operation assuming that all
components identified previously are operating continuously and concurrently at the representative
manufacturer-rated sound levels. The sound energy was then summed to determine the equivalent A-
weighted sound pressure level at a point of reception during normal operation. Sound contour plots
displaying broadband (dBA) sound levels presented as color-coded noise isopleths in 5-dBA intervals are
provided in Figure 1. In addition, an isopleth is shown that corresponds to the DEEP and Town of Killingly
noise limit required for a Class C industrial land use (such as KEC) to a Class A residential land use receiver
during the most stringent nighttime period (51 dBA).

The noise contours are graphical representations of the cumulative noise associated during normal
operation of the individual equipment components and show how operational noise would be distributed
over the surrounding area. The contour lines shown are analogous to elevation contours on a topographic
map (i.e., the noise contours are continuous lines of equal noise level around some source, or sources, of
noise).

Table 4 shows the projected exterior sound levels resulting at all the representative monitoring locations under
the mitigated design. Note that ST-2 and LT-1 are essentially along the KEC property boundary and reflect
compliance with the 51 dBA standard. For all locations beyond the property boundary, sound levels continue
to drop off rapidly.

Table 4. Acoustic Modeling Results Summary — Mitigated Design

Location Project Sound Level, dBA - Original | Project Sound Level, dBA — Revised
Layout Layout
ST-1 44 44
ST-2 49 47
ST-3 40 39
ST-4 46 46 |
ST-5 a1 42
LT-1 49 50




Legend

D Generating Facility Site
D Switchyard Site

B  Short Term Monitoring Location
M Long Term Monitoring Location

wmammne 51 contour

Sound Level Contour Ranges (dBA):
30-35 dBA
I 35-40 dBA
7 40-45dBA
45-50 dBA
50-55 dBA 0 250 500
I >55 dBA m— Feet
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The New England Erosion Control/Restoration Mix Far Dry Sites provides an oppropriote selection of notive and naluralized
grasses to ensure thal dry ond recenlly dislurbed sites will be quickly revegeloled and the soil surfoce stobiiized. It is an
appropriale seed mix for rood culs, pipelines, steeper slopss, and areas requiting quick cover during the ecological
restoration process. The mix may be applied by hydro—seeding, by hanical spreader, or on small siles it can be
spread by hand. Lighlly rake, or roll to ensure proper soff-seed confoel Best results are ablained wilh. o Spring or lale
Summer seeding. Lote Spring through Mid—Summer seeding will benefit from a light muiching of weed~frea. straw to
conserve: moislure. If conditions dre drier than usual, walering will be required.

Fertilization is not required unless the sails are particulorly inferfile. Freparation of o clean weed free seed bed is
necessary for oplimal results.

APPLICATION RATE: 35 Ib/acre | 1250 sq fi/Ib

SPECIES: Creeping Red Fescue, (Festuco rubra), Canada Wild Rye, (Elymus is), Annual Ryegrass, (Lolium
multiflorurn), Perennial Ryegrass, (Lolium perenne), Blue Grama, (Bouteloua grocilis), Litlle Bluestem, (Schizachyrium
scoparium), Indion Grass, (Sorghastrum nutans), Rough Bantgross, (Agrostis scobra), Uplond Bentgrass, (Agrostis
parennans).

NOTES:
1. CONTRUCTION LAYDOWN AND STAGING AREAS SHALL BE RE-ESTABUSHED AS

GREEN AREAS AT THE TERMINATION OF CONSTRUCTION, PGRTIONS NAY BE
ESTABLISHED AS OVERFLOW OR EMERGENCY PARKING WITH GRASS PAVE OR AN
ENGINEER TURF. REINFORCEMENT OPTION.

APPROVED A
2. TURF REINFORCEMENT MAT ON AILL AND CUT SLOPES SHALL BE ERONET C—-125
LONG-TERM PHOTODEGRADABLE DOUBLE=NET BLANKET OR APPROVED EQUAL

3. SEED MIX ON SLOPES SHALL BE NEW ENGLAND ROADSIDE MATRIX MIX
DISTRIBUTED BY NEW ENGLAND WETLANDS FLANTS, INC. APPLY AT A RATE OF 35
POUNDS PER AGRE MND SUPPLEMENT WITH 5% ANNUAL RYE GRASS (BY WEIGHT)
AT TIME OF APPLICATION.

10/25/2016 PER_R&R
DATE DESCRIPTION

REVISIONS )
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KILLINGLY ENERGY CENTER
NTE ENERGY PROJECT
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KILLINGLY, CONNECTICUT

Killingly Engineering Associates
Civil Engincering & Surveying
114 Westootl Rosd
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(R60) 779 TR

www illinglyengineering com
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NOTES:
1. CONTRUCTION LAYDOWN AND STAGING AREAS SHALL BE RE—ESTABLISHED AS iy &
GREEN AREAS AT THE TERMINATION OF CONSTRUCTION. PORTIONS MAY BE e, "“—**.____*_f '
ESTABLISHED AS OVERFLOW OR EMERGENCY PARKING WITH GRASS PAVE OR AN ‘-- _-’ Ly
ENGINEER APPROVED TURF REINFORCEMENT OPTION. S Ty e O
2, TURF REINFORCEMENT MAT ON FILL AND CUT SLOPES SHALL BE ERONET C-125 STme———
LONG—TERM PHOTODEGRADABLE DOUBLE-NET BLANKET OR APPROVED EQUAL.
3. SEED MIX ON SLOPES SHALL BE NEW ROADSIDE MATRIX MIX DISTRIBUTED BY NEW
ENGLAND WETLANDS PLANTS, INC. APPLY AT A RATE OF 35 POUNDS PER ACRE
AND SUPPLEMENT WITH 5% ANNUAL RYE GRASS (BY WEIGHT) AT TIHE OF
APPLICATION.
<
MEASURE [DESCRIPTION
Estoblishment of permanent stand of grass end/er lequmes by seeding and mudehing expased soils with o
g:g;}zneni seed mixture appropriate for long term slabifization. See Erosion Canlrol Narrative for seed mix 10/25/2016 PER R&R
9 requirements. - DATE DESCRIPTION
& REVISIONS
Mulch for Appiication of @ mulch that will protect the soil surface on a temporary basis and promote the \\ Ly . .
Seed gelobkshment of femporary or permanent seedings. o
7% - S
. A stone stabilized pad i iated with @ mud rack, aulomotive spray, or other measures located .
gz?;mhon CE at points of vehiculor ingress and egress on a construclion site. ! \\ RSN SED{’I\EIEI;\IITATION CONTROL
' v —
e A temporary sediment barrier consisling of a geotextile fabric pulled tout and attached to supporting posts N
g:zgxme st o ond entronahed. N PREPARED FOR
Stone Check Darn scD A lemporary or permanent stone dam placed across @ drainageway. KILLINGLY ENERGY CENTER

Haybale Barrier A lemporary sediment barrier consisting of a row of enlrenched and anchored bales of hay or straw.

NTE ENERGY PROJECT

LAKE ROAD
KILLINGLY, CONNECTICUT

A channel with a supporting berm on the down slope side constructed across a construction access road,

Water Bar driveway, log road or other access way.

Temporary Lined

PO BE BEERE B 6|

Channel c A channel designed to convey flows on a short term basis and fined with an erosion resistant covering
Temporary A temporary ponding area with a stone outlet formed by excavation ond/or construcling an earthen illi i
Sediment Trap ST cmbankment Killingly IEnngm_aring Agsocnates
Civil Engineering & Surveying
5 . An impoundmen! made by trucling o dam or on t (embankment dstention basin) or by
Detention Basin excavaling g pit or dugout (excavaled detention bosin). m"gm?rd
Eldlimgly, Cosmocticun 04241
Lovel Sproad An outlet for diversions and other water isting of an ted depression with a broad 60 7197259
e reader stable poinl of discharge constreuled al zero grade across a slope worw killinglyengineering com
Permanent Turf A faclured mat posed of non—biodegradable polymer or synthetic fibers hanically, structurally, DATE: 06/30/2016 DRAWN: NET
Reinforcement Mat Ll or chemicolly bound to form a conlinuous matrix. ey
ly = SCALE: 1"=50 DESIGN: NET
SHEET: 4 OF 7 CHK BY: ——
\_OWG. No: CLIENT FILE JOB No: 16042 F




EROSION AND SEDIMENT CONTROL PLAN:
REFERENCE [5 MADE T0:

1. Connecticut GuideBnes for Soil Erosion and Sediment Comtrol 2002 (2002 Guldelines).
2. NRCS WSS (Web Soll Survay)

this inspection ia compiets.
construction area. Togsoll sholl be stockpded s0
hwmwmbhmnﬂmhwﬁammw
4. Dust conbrol will be accomplished by spruying with watar. The apgiication of colcium chiside ia not
permitted odjacent to wetland resource oreos or within 100° of thess crecs.
5. The proposed planting schedula is to bo odhared to during the planting of disturbed araao throughout the
site.

propossd construcilon
BWMIWQIN*thMWWMMhWIWM’H
necessary o Lemporory vegelsthvs cover Is to provided parmonant cover ba spplied,
SIT FEMCE INSTAULATION AND MARTENANCES

1. Dig o 6" deop tronch on the uphil wids of the barrior location.
Position the posta on the downhfl wide of ihe barrier and drive the posts 1.5 fest inlo the ground.

tnepect ond repair barrier after heavy rainfall.

Inzpactions will be made at least once pec wnkundmlnl"wunu’lhclmlofomrm'm'nninhl
mmuum«mudm.mmmnm

2.
3. Loy the bottom 8" of the fabric in the lrench to pravent undermining ond backfl.
4
5

e.s.u‘mmmmtommdmthqmehnhdgmoiithbuw the barrder or half the
height of the barrier and are ko ba deposited fn an ores which s not requisted by the Inlond wetiands
comemiesion

7. Replsce or ropolr the fence within 24 hours of obssrved folure.  Foliure of the fente hae occured whan
seciment foka to be retoined by the fence becouss:

= the fance hos been owwiopped, underout or bypossed by rumff water,

= the fance hos besn moved oul of position (knocked owr), or

— \he gectetils haw decomposed or been damoged.

AT BALE INSTALLATION. AND MAMTENANCE:

J.h?mwuﬂhmwwmlwszhourlecmdnlunomvhnumimdlmmof
imches or grenier lo delsrmine needs.

| behing the boles whan I recches hall Lhe height of the bak ond depost in on areo
the Intond Welionds Commission.

5. Replace or repair the barrier within 24 hours of observed follure. Fallurs of the barer how occurred when
"‘Ml?ﬂlo&m bacause: 5 n
- [ vertoppad, undecut o bypessed by runoff woler,
— the Sorrier hos besn moved oul of position, of
= the hay bales have deterforuled or been domaged
SEQUENCE OF CONSTRUCTION
disturb y to the pre

1.Flag the limits of

mesting.
ZCollI.ncl. Cali Befors You Dig ot 1-B00-922-4455 to mark out existing utilities.
3.Hotd the pre—conatruction meeling.
4.Inatall the onti-lrocking conabruc entrance.
5.Cut treea within the dafined clecring Hmits ond remove cut wood. Chip brush, bronches and
wmall Irees ond steckpils chips lor use on sile for erosion and sedimentolion control.
6.Inatall perimeter srosion ond sedimentolion controls,
7.Remova stumpa o«d transport off site. No stumpa sholl be burled on site.
Bﬂumw lopeoll end grode cwbudhr:d;l:gim and leydewn oreo. Instoll crushed stons or
rol gravel aurface ond grade o p poaitive wpuhmerullqrdo-ﬂ
Conatruct temporary sediment basin and inatall perimeter u‘bdnrl controls

plana,
9.5trip "and ala-:kple lopw‘l within_ the l'uolpﬁnl ol the connfruction phase orea.
or orosion ond sedimentolion controla arcund
|D Moka mqulud cuts ond filla and canllm:t proposed rel ng wall as fills ore being placed
to wetlonds area.
1 Nhn the subgroda for topsocil oreas, hu:ld-n?i perimater roodway ond parking orecs.
Bomh Mdlnu: a nu_qude and oliew for sufficient orea around bullding foolprints for

Inatall

construction oc

12.Begin bnlldlm; o»d mdwml conatruction,

13, Inutall nuriocc waler controls such os iny, diversi and slone
qr chip dikes ond insure lhnl d-nﬁomu lml»m oru il.nhlt Engineer evafuate
unatable for surface conirols.

nmudlan and u!.lin basin os o temporary

14.Construet Stormwater bosin, outlel and oullet i
¢

sedimentation basin construction. Plug low level outlet unlil off oreas on site
boon stabilized and banin wegolotion in estoblished,
tﬁ Instal ol utitties and droinoge systems lu within 5' of the buildings ond focilities or o3
modifisd by tha sile angineer for specific mite conditiona,
16, Propcrv sub~bone, wlopen, porking orecs, shoulder orecs, occess roods ond ony odditionol
8 of disturbonce for finol grading.
l? muﬂ !w on fill and cul slopes, sced d‘lilum orean and Instell eroalon control fabric
st?nﬂu! agoinst n.nnlf wrosion or m&w
1 and

areas.
19.Install crushed stone aurfoces where coll for on the design plang.
20.Floce remaining topsoil -hmuqulradond ping
roke, seed ond muich lo within 2° of curba or paved o
21.Upon aubetantial camplauon of the wamng(-) and plant oqmprnon! ateas, complate the
balonce of the site work an aregs. Install firsl course of

ng.
When all elher work hos been compleled, repolr and sweep oll poved arson for final courso
Inspect draincge syslem and -lcrmunl« bosin and remove sccumuloted sediment.
course of mmm and unplug low fovel outlet !mn stormwatar basin,
| srosion ond nedimentation controls such ce geolextile ﬂt
mﬂu completion of construction.

Fine grode,

of
23.Install
24.Alter site i stobilized, remove ol

fence. Sbone ar wood :th b-rrnl moy be laft in place
d for both wsides of Lake

25.

ANTI-TRACKING PAD

NOT TO SCALE

PRINCIPLES OF EROSION AND SEDIMENT CONTROL

Grass spocies
TS-2 In the 2002
TIMING CONSIDERATIONS

Sead with @ bemparaty weed

Tha primary funclion of eroslon ond sedimanl conirols b lo absorb
wrergies ond reduce runell velecies Lhot foece lhe detachment

wu::upmnlﬁ amﬂnmmonafmd-ﬂ

KEEP LAND DISTURBANCE TO A MINIMUM
The mare kand thot is in vogatalive cover, SITE PREPARATION
m Iaka the wodl, thus minimizng

- Limit afeas of ciearing and groding.  Protect naturol vegelstion
from construction equipment with fenclng, tree armiving, ond
retalning wolls or tree wells.

TEMPDSARY. VEGLTATNE COVER:

misture within
the suspansion of work ia sxpecied to

Instoll needed ervsion control measures such o

7 dars

bo mom then 30

after the suspemsion of grading work in disturbed arsaw
days but tess thon 1 year.

sediment basine and

grude

weoding,

whaoll be oppropdicts for Lhe seuson and eita conditions. Approprigle specles ors outiined I Figure

mlaﬁqm.ﬁsz.mwmu_nhoum:mformsr.enppnmhouaummmuhm and
veguiatvs sover. In genecch, the fefewing sequencs of opsrotions shal

1. Topsoll wil be replaced ance the excovation and grading hos been completed. Topsall will ba spreod at a minimum compacted depth of 47,
2. Once the topsoil has been spreod, of stones 2° o lorger In ony dimension will bo ramoved as well as debris.

3. Aoply ogriculturol ground imestane ot o role of 2 tona per acre or 100 Ibw per 1000 w.t. Apply 10-10-10 ferllizer or squivalent at a rate of 300 Ibs. per acre or
7.5 s par 1000 af. Work Eme and fertlizer into the soll to a depih of 4%

the podl, retifl orecs.

4. Inspact seedbed basfore seeding. If troffic hos
5. Apply the chossn gruss seod mix, The recommended meeding dates are: April 1 to Juna 15 & August 15 — October 1.

8. Fi weeding, fim seedbed with lolawhq-odlng.lfamwwmlmﬂﬁmnﬂhwmwwmw,upﬂyﬂ
e wonmwm;mmm""m

Figure PS-3 Sced Miktures for Parmanant Sesding (eoh’)
1

[ Lba/Acirn

Fig\lm P5-3 Sead Mixtures for Permanent Seading

Ll ), 000

sa e Seqd Mixture (Yarieiy) ¢

" " Seed Mhrture (Yiriety) ¢ .
- Route traffic patterna within the aite to avoid existing or newly o | 3 12 swarchgriss (Blackwell, \helm Cove ek i "
pla " Appty sted uniormmly by hind cyclone seeder, typo sesder or at a minimum rate W Remueky T o Perennial Ry egiass (Not end 5 "
for the selected apecien. rotes by 10X when annlivn Rinteegres Gown 1 o ulant! 5 A
—  Phase construction so m m..:hwmhm;’,mww apes Increcss seeding B!' M it e S AT i ow i et (Chemu t0 Wit inoculant |E ._FE
tme i area v s
o MULCHING 1w
Yl pormisuesion In Jhpsind;, Cleor only: Yot oriee - - = W[ e v caermans. Pty s ot W )
el Temporury weadings made durho ewmm -alnq dales shall be muiched occording o the recommendations In ! scuc (Pennlis i Winkergreen) ';j Con e zahen) with o L %)
_ the 2002 Guldelines. When weedi recommanded dolss, increass the wuon of mulch ta . Covnnury N Salchgrass (laciwel), Sheher Caveinmoch) 5
Soqlnse: 1 conniction of sl AR A they provide 95X—100% coverage. Tall Fescue (entucky 311 or Sinooth Bruniegrss SSanatog b 4 et Hivegno (o, A1 u\h:nllum : 3 -
m‘r outlels are stuble bofore starm dralnoge MAINTENANCE Vord 0t s0d % hor W43
. B | Oeepmg Red Forme 8lennliet, Wiikicogas! - G0 B | Crown Verdh (Chemung, Penngins with mocalant’ .
- ImnﬂlmmﬂlmoﬂaumhmdmilMnatﬂn-mofadovmmhnmmfnllmmol B LY L \
Schedule eorm:don -oaI:w\ 'In;:tomdlng ond stabifization 1s 0.5 Inch or for and mukch t oo i i " = |>L-:j.r|-(-:.||‘"A]|Tl‘Hhu[\" )r;\'l:ll‘vll\u () -ﬁl
ok 15 11 el franes fhorded S !
SLOW THE FLOW Wnare sead has of where scil erosion has eccumed, delermine the caums of the fallure. Repcir eroded — . - tod 25 e @
arean and Insiall mwl contrals 1t required Lo prmvant reoccumeecs of erosion. :;l:;pin::gll?wd g -'; P 1] Switchgais (B1ekw el Shehn, Gve nk) 5! I
edtop (Swl; o i v inle e . . 5
Detochmant and transport of eroded #03 must be kept to o mindmum by Continus Inspections unid qr“ are firmly eetal m shall not be considersd sstoblished untl o Binl‘.‘!l'uull:\ N ’ :Ep.llIUILITI{I "\”"'_‘ }\'1\\ wr Linle Blucstem (AL ze, Aldous. Caopert 5 1y
chaorbing ond reducing (e srostve energy of woter,  The erosie energy ground cover ln ochiseed which is mmnhw erpaion ond bo survive severe wecther Tead B =6 evennial fyegriss (Nuiles, ) g N1l
of woter lncrecees cu the volume ond welselly of runolf Incregses.  The ;! Utsed for Tielonl Smpire. Viknes) wals moeudang? i Ao
?m and af runatf ml':m dnd:'w::n o o reedt W | White Clover W 2 futal 20 L&
removol of togeed, compaction of n?ud the convtruction of Impervious Perennil lye Grixs ol % 16 wue (Remucks 31 2y O
wurfaces. corw il ineculan! W s
W | Creeping Red Feseue 20 L Tokal 50 120
- dikes, a3 fonces ond similor mensures 1o ! P ’ N
CGamman) 4 03 = N whaue (Ting: 2
breck flow fines ond Glasipote mlorm water energy, it kel s ans sus ans ms ws a0 vk Pismt R 7 o [ :z.t;rTr..".l o nl"r" tl:“:\“‘:h u\\;lnul |n|“‘"h i m 5
. T ] oo e ; " ol T i roculint 8 W
- | Biwtlay oo drilvegs” eratiom ks anctier witheut caleulating a0 ininen | wr | | s [ ann | oo [ wn ] o fro . o2 it Perennnl Ryezrse (orled. Alahaticn) 3
patenticl downatrsom flooding of aroekon, = Tl 21
KEEP CLEAN RUNOFF SEPARATED , alin] =t Ay I:‘ Iu :J monses Wi A ow Smovth Mron (5 Deer Tongue (Tiozai with macalang! ! 5
" ﬁ-l i B . n ¢ Crown \ets (Chemuy Angiln) with inoeel it 15 35
Coun runalf should be kept weporoted from sediment loden watsr ond Petenmd w o] st L Bl s-fout Trel Pesennial Ryesrass (Rorled, Muharten) 5 o
whouid not be directed over disturbed orsas without additional R - N o
: e i0f Sheun: off xite qenbrated il wih K Quich gt | Switchgns (Blahadll Shebier. Cove-uok 3 iz e J
loden runofl generated on-site untd ofier firotion of 0 > 4 ity 8 b = 190 | Chewines Feecue 35 w0
o=aile. ey bow B aronilh Nies hak i une w Wetping lavegriss e Fescue 5 _
nyresth Litic Bliestew (Blize. Aldous. Camper) ool Blmise & K
- Segragate construction waters from clean water. = 1= e Bl ft : i ) ]
2 I o by diaprs MM ol s e Viking) w »
Divert site runoff to kesp it isolated from wallands, wotercourses R 9 | Ciceping Red Femase (Pennliva, Wintergiceny Pereml By cgras 2 30
droinoge woye that flow through or near Crown Seich (Clsnbing, Peongif) wath inocuhint’ Cetal 0 o
untd the sediment in that runoff is tropped or detninad $imer WCheat [E EXll R ) with inoculanh 8| Delerced du 10 imasne species
Teilicun aests 3 31 or Smacth Bromegrss
il Rediop \\uwk:r Cumian)
== T T A A Creeping Red Fescue (Penalzan. Winiergieen) Tokd 6 133
e, W] Creeping Red Fesae (lernlasn Winieigreen) 2 43 -
anfur] e RKedtop Gireeker, Conmon) 2 03 1Y Crecping Red Fescue (Pembinn Winwreen) a0 "
Crown Yereh (Chemung, Penngiliy with ineailant! 5 Tall Tescue tRentcky 310 0 5
wloa] 1 (o1 Flpent (Latheo with mocalam (=0} Toral Gir [T
uin Yoid 37 Gee 524 Al 121 18| Creeping Red Fescue tPennasin, Wintergreeny 1
3 3 : : Vinterareer 5
boz| 02 Wanmeseasen peresnid May dmwvh Y] i oot Trelol (Empue, Viling) with ineculaon! a 20 Flnpe tliheo) with moculamt 30
holediy! dops el ety (Chemung, Penngift) sith inoeud Ly 35 Toaid 45
cnt s crop, U i Fesene (P iniagree al Fe o . -
9 ; R : Creepiit lisi Fesene (Pennlis s, Winkagseead o Tall Festue (Remucky 31 30| Tl Fescue (Renmacks 310 w7 Y
m ofter It hos baer corried dewnslreom and: deposited in DOT All Pvepos: Min* L] e as ] e dily (e o o dilbone
- Dirsct runafl from amoll disturbed areas to adjoining undisturbed U stay b planted thonghont sunnmer (€ suil mosiee is wlguate or cin be irjetad Pill sading miy be evended 15 ds m
vegsicted arsos to raduce the polantial for concentruted Rlows and ~ .
increase satitement ond filtering of wediments. Figurs P§-3 Seed Mixtures for Permanant Seeding {ean't)
vomenis.
- Concaniroted runall from devsiipmient should be sately comveyed to thes Lince speciniit, I uscdl i coubimaens, natuce @i species
wlobis outiets using rip rapped channels, wal . diversions, planting e Iy cod Mixrure (Yaristy)
storm droina or wimllar mecyures e
Anierican Beachgrass (Cape) 13454 J|}|‘.
= Detormine the nesd for nediment basina. Sediment basine m“:qulr-d Figure PS-2 Scfecting Seed Mix to Match Necd M0 8q. fu
on e devalopmants whers major oﬂ'lﬁln ““‘“ whare
il is impoesitie or improclicel to control arcelon ot ihe source. Switchgrass (Blackwell. Shelter, C; 10
Sadimant bosing cre nosded on Jorge ond mmoll ses whan ded Exhme Biy Dluesiem (Niagrr Kaw. 40
sensitive reos such on wetlonds, wilercournses, ond sirestn wiuld LN Listte Dluestem ( Aldous, Camper) s
l:dmwﬁn by :I-sk u&:m du-al:w; l,I')‘: nol locate Mawiny Not Requi sand Loveprass (NE-27, B ;_.;
watercouress.  Sediment bawine should be localed to intarcept BORROW AREAS, ROADSIDES, DIKES, Bird s-loot Treluil (Bmpi Tol i3 5
funoff prior to ita entry into the wetiand or walercowrse. PORD BANKS AND OTUER = = ~ ~
AND TANKS . 71| Flaipes il 0 20
= Grode and landacape oround buidings ond septic systema o divert ) Well or excessively drumed soil? L2345 0r8 5,6,7.8,9, 11 pevinial s TLangend 2 05
ator trom them. Poodtintal o
w away 3 12,16,22 o Vel R w 20
ey Growa Velch (Chemung, Cenuziit)
B) Somewhat poorly drained soils? 2 b Tall Fescue (Rentucky 313 = 2
©) Variable drinage soils® 2 5611 Tokd 24 63
TIAMRAE DETCHE AND CUIANNTL DANKS X 3| Orchardgrass (benniate, Kay, Potowac) by -1
A) Well ar excesshely drined sailst L2 e Tl D2 Tall Fescue (Kenwcky 511 10 - DATE DESCRIPTION
1h Somewhar poarly drtined sous? 2 Rediop Sireeker, Commions 4 05
C1 Variable drainage soils* 1 Bicds-iver ‘Tiefoil (Fmprre Viking) A 10 \ REVISIONS _J
— Totdl 22 45
DIVERSIONS
A) Wll or excessively drined soils? Aped R = | furl Type Tall Fescue ( Uonanza. Mhmsarg, Rebel [ Spurman, e (
3 ha v drained s : 2 nix, Phesta 1), Wazer |1, dind Brarher fll 175 [0 350 [}
1571 5°x42" STAKE DRIVEN ON e ; perenal Ry rures 200 i Wl EROSION AND SEIMENTATION CONTROL
DOWNSLOPE SIDE OF TRENCH . rpery 1 Use praper inoculant for leguine sweds, use four tinues recommended tate when lyuneeding NARRATIVE AND DETAILS
EXTEND 8° OF SILTFENCE BELOW EFFLLEN] DIATEAL L N
e 2 Use Pure Live Seed (PLS) = nm:mu;\,m.‘.nmu
- GRAVEL PITS" itk iy PREPARED FOR
ANGLE STAKE 2" — 20° UPSLOPE ST D ERODVD AR Y155, 10, 11, 12 EXAMPLE: Common Dermuda seed with 70% germinauon and 803 purity=
SET STAKE 12° MINIMUM INTO GRADE ' _ _ 20 < 4 6 s
s o o g
STAKED HAYBALES MAY 6€ SUBSTITUTED INESPOIL S WASTE, AND OTHIR SPOL & B KILLINGLY ENERGY CENTER
FOR SILT FENCE ' BANKS (I toxic substances & physical B - 101y . 179 Wyase of bugged seed
e e NTE ENERGY PROJECT
aur STHANLLINES | FQwaaturg woascr wvviih a6
- L 10 koo Asses, Babys lewtly. sk Bpe Saivin, --Ltﬂy‘_ I"'uf u:_mafﬁﬂ‘m- .
2 bl i3 Rt W = Lid i
SoFE SK) SLOPES - rr.‘.‘\ i Oy Dy D) . S Bk, oy, ) LAKE ROAD
SOD WATEIWAYS AND SPILLWAYS 1.2344,67 08 3,4,6.7 orA . 2 fris sk et o 4 ";’L‘,t,“‘ ,,s,:“m i, Al TSNS B 30T &
SUNNY RECREATION AREAS (Picnic areas A L ltrahssharieed Y i KILLINGLY, CONNECTICUT
and play grounds o1 deiving il 6(-:--.:.—.\3 w: # vl -
i l ) b 24423 Considered 10 be a wann season mix erae .
glsnncs/ BAGKFILLED anchery rangete tibne iy c — Killingly Engineering Associates
BGR, CAMPING AND FARKINES, NATURE TRAILS s¥haibeli 9,21 or i e ‘
s Civil Engineering & Surveying
SILT FENCE @ TOE OF SLOPE APPLICATION - i - S
WOODLAND ACEESS RUMATH, SKID TRAILS P00 e 431
NOT TO SCALE AND LOG YARDING AREAS 9. 10, 16.22. 26 ly. Cunnesslewt 06241
AW AREY HIGH MAINTENANCE AREAS 1.19, 21 or 29 Thed) TRTHR
LA A M MAINTES B 15 0 wwon Ailaghyeng: g
. |The numbess folluwing in twse columns refer o seed miviures in Flgure PS-3 Muxes for shady areas are m bold-ttalics print DATE: 05/30/2015 DRAWN: NET
T e LR T Ol SCALE: 1°=50' DESIGN: NET
{ 2gee ot nill serrey Jic deitivige el S0 iurieys me miadable rom Wi Chamy Sof] e Waner Consersany Distit : !
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HAY BALES, TWO
STAKES PER BALE
ANCHOR WITH (1) 2'a2%0)"
STAKES EACH
FLOW
—_

4. BACKFLL AND
COMPACT THE
EXCAVATED SOL
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THE EDGES OF PARMLLEL BLANKETS WUST BE STAPLED WITH APPRUGMATELY 2°-8" (fom—12 5 DEPENDNNG
4 ON_ ELAHKET TYPE NMPmmw.mmmornéMM(mmm
INSTALLED Onl TOP) EVEN WITH THE COLORED SEAM STITCHTON TrE PREVIOUSLY ISTALLED BLANKET.
CONSECUTHE BLANKETS SPUCED DOWM THE SLOPE MUST BE PAACED END OVER END (SHINGLE STYLE] WITH AN APPROXIMATE CRUSHED STONE
T (13em) OVERUP. ETAPLE THADLGH CVERLAPPED AREA, APPROXIIATELY 12° (300m) APART AGRUSS ENTIRE CONFORMING TO CONNDOT

SPEC. M.01.01 #3

,
>

MOTES:
1. IN LOOSE SO CONDITIONS, THE USE OF STAPLE OR STAKE LENGTHS GREATER THAN 6° (15cm) MAY BE NECESSARY To
PROPERLY SECURE THE BLANKETS.
e - ! e A, 2. TURF REINFORCEMENT MAT SHALL BE NORTH AMERICAN GREEN ERONET C-125 LONG TERM PHOTODEGRADEABLE BLANKET OR
AN AR APPROVED EQUIVALENT.
NS SR ; J
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NOT TO SCALE

WATER BAR DETA”_ Botanical name Common name Indicator
NOT T0 SCALE
Elymus conadensis Canada Wild Rye FACU+ STONE CHECK DAM

Schizachyrium scoparium Little Blusstern FACU SCALE
Festuca rubra Creeping Red Fescue FACU nor 7o
Andropogon gerardii Big Bluestem FAC

Sorghastrum nutans Indian Grass UPL

Chamaecrista fasciculata Partridge Pea FACU

Panicum virgatum Switch Grass FAC

Rhus typhina Staghom Sumoc

Cornus amomum Silky Dogwood FACW

3/4" BROKEN STONE FLTER
&' WIDE, SPACED AT 50" Cornus racemosa Grey Dogwood FAC

HAYBALE CHECK DAM | |’ﬂ

Asclepias syriaca Common Milkwead FACUZizia
NOT TO SCALE 3 aurea Golden Alexanders FAC
(DRY STORAGE) | Desmodium canadense Showy Tick Trefoil FAC
= Lespadeza capitata Bush Clover/Roundhead Lespedeza FACUHeliopsis
(WET STORAGE) helianthoides Ox Sunl‘k‘mer UPL
Monarda fistulosa Wild Bergamot UPL
D Rudbeckia  hirta Black Eyed Susan FAGUAster
FABRIC AT PUIE (XCHARGE laevis Smooth Blue Aster UPL PLASTIC SHALL BE ENTRENCHED AT LEAST 6% AT EACH
Euthamia graminifolia Grass Leaved Goldenrod FAC EDGE FOR ANCHORING, ANCHORNG SHALL BE
Solid j Early Goldenrod 4
TEMPORARY SEDIMENTATION BASIN i R ory Foidenre R AR HEEN SHES AT S ARG
NOT TO SCALE The New England Roadside Matrix Upland mix is designed for use along roads and highways. The PONT.
mix |s
. unusual in that it contains nofive grasses. wildflowers, and shrubs that are blended together os a TEM PORARY LIN ED CHANNEL
1. inspect the BASN af keast once a week (preferably twice) and after ruinfall events of 0.5 notive matrix seed mix. In areas that receive frequent mowing, tho grosses will dominate such os NOT T0 SCALE
;m sida ik —— thase r:lo's‘esl to the mh:r?‘i shoulder. In |:|re::sh farther from the rau{d. whichamuy be mown cnly
Hemove sedinect depealty W‘*‘“‘g Seliment once soch yeor, or in o mow areas, such a5 around sign posts, the wildfiower component
?dnamu-m: &-’gmkam rm%m will bacome dominant. Along cuts and side slopes which may nover be mown, the shrub
may inchids: . component will add divarsity, beauty ond wildlifz hobital to the roadside plantings. It iz o
veeleceudling er Yyposned by runoff water. porticularly appropriate seed mix for reodsides, industrial sites, or cut ond fill slopes. The mix
DRI STONE GHECK DM ~Skne. fer oo eds: ot v Jootiod over. moy be applied by hydro—seeding, by
— TOP OF DAM TO BE 6" mechanical spreader, or on small sites it con be spread by hand. Lightly rake, or roll to ensure
BELOW TOP OF NAYBALES proper seed lo soll contoct. Best results ore obtained with a Spring seeding. Late Spring ond
early
Summer seeding will benefit with a light mulching of weed—free straw to conserve moisture, If ( )
conditions are drier than usual, watering may be required. Preparation of a clean weed free seed
bed is necessary for optimal results.
10/25/2016 PER R&R
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e == e \ .. |KILLINGLY ENERGY CENTER
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/B - NTE ENERGY PROJECT
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CORRUGATED HIGH DENSITY
POLYETHYLENE DRANAGE PIPE

"y
A A A A FLASTIC THREADED ROD WITH WING
* i 1 NUTS AND SPACERS CORRUGATED HIGH DENSITY
POLYETHYLENE DRAINAGE PIPE
Faed %TE SHIMO}‘ERAME 8 == RH==e
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{
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TOP VIEW RIGHT SIDE VIEW RRONT VIEW
| O
PIPE SIZE (IN) A (IN) B (IN, MAX) H (IN) L (IN) W (IN)
12 6.50 10.00 8.50 25.00 29.00
15 6.50 10.00 6.50 25.00 29.00
18 7.50 15.00 6.50 32.00 35.00
24 7.80 18.00 6.50 36.00 45,00
30 7.50 12,00 8.60 58.00 83.00
36 7.50 25,00 8.60 58.00 83.00
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NEEMAH R-3706" NOT TO SCALE
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TES:

1. SOME_ MUNICPALITIES DO NOT ALLOW
GUTTER PROTECTION ON PLBLIC ROADS.
SILT BAGS SHOULD BE USED WITH
THESE CASES,

2. BAGS SHOULD BE CLEANED OUT AFTER

EVERY RAIN EVENT AND/OR AS

NEEDED.

BAG DETAIL

SILTBAG INLET SEDIMENT CONTROL DEVICE

NOT TO SCALE
MY BE USED N LEV OF OF IN COMBNATION W STAKED HOBMET

WAL %
(SEE NOTE Mo. 2)

SECTION X=X
NOTE:

1, JONTS SHALL BE TONGUE AND GROOVE OR BELL AND
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2. WALL THICKNESS SHALL CONFORN TO PIPE THICKNESS
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Memo ..cmn EXHIBIT 6

To: Lynn Gresock, VP
Tetra Tech

From: George T.Logan, MS, PWS, CSE
Rema Ecological Services, LLC
Date: October 27, 2016

Re: NTE - Killingly Energy Center, Lake Road, Killingly, CT
Wetland Information Update

REMA evaluated the Killingly Energy Center (KEC) in its Wetland Report: Proposed
Conditions, and concluded that the proposed configuration represented the feasible and
prudent alternative in regard to direct and indirect, short-term and long-term impacts to
wetlands and watercourses. No significant or adverse impacts to wetlands or watercourses, on
or off-site, resulted from KEC, and a mitigation package was identified that more than offset
the proposed impacts. Under the original configuration, the site’s wetlands would continue to
provide major functions and values in the post-construction phase, at very similar levels as
existing conditions.

REMA has been involved in the site layout refinements now proposed, and continues to
affirm that impacts have been minimized and that no significant or adverse impacts to
wetlands or watercourses will result. Responding to comments from the Town of Killingly,
additional wetland replication area has been added to bring the mitigation ratio to 1.5:1. A
more detailed review of the updated stormwater management system relative to wetland and
watercourse issues is provided below, followed by an update of additional end-of-season field
efforts.

Stormwater Management System

REMA reviewed the revised stormwater management system (SMS) for its effectiveness in
renovating stormwater runoff, and its ability to protect the water quality of downgradient
receiving waters (i.e., wetlands and watercourses). The revised SMS conveys and treats
runoff at the Generating Facility Site (GFS) via three water quality basins (i.e., Basins 1, 2,

Rema Ecological Services, LLC Page 10f3



Lynn Gresock, VP, Tetra Tech October 27, 2016
RE: NTE - Killingly Energy Center

and 3). Basins 1 and 2 are located just above the headwaters of Wetlands A1/A2 and A3, in
order to maximize contributions to the hydrology of these regulated resources.

In accordance with CTDEEP’s 2004 Stormwater Quality Manual (the Manual), each basin
has been designed and sized to retain the water quality volume (WQV), which is the runoff
generated during a 1-inch rain event. According to the project engineer, the WQV is
exceeded at each of three basins at the GFS. Groundwater recharge volume (GRV) have been
calculated, per the Manual, for the site as a whole and also for the catchment areas of each
water quality basin. To maximize infiltration to groundwater each basin has either a 2-foot
crushed stone bed, below the basin bottom, or a groundwater recharge trench, or both. Per the
Manual the GRV can be subtracted from the WQV. This would reduce the necessary size of a
water quality basin. However, at this site this has not been proposed, resulting in significant
conservative factor.

As seen on the submitted revised plans, the runoff capture and conveyance system associated
with each water quality basin includes deep sump catch basins with hooded outlets, and a
hydrodynamic separator. These structures combined with routine sweeping and clean outs
will ensure that the water quality basins’ effectiveness in treating runoff constituents would be
exceptionally high. For instance, in REMA’s professional opinion, the annual removal
efficiency for total suspended solids (TSS) at each of the three systems (i.e., Basin 1, 2, and 3)
would exceed 95%, with 80% being the minimum requirement by regulatory agencies (i.e.,
CT DEEP).

At the Switchyard Site, an additional water quality basin (i.e., Basin 5) is being proposed.
This will treat runoff from approximately 7.9 acres, including the switchyard facility, and 0.9
acres of Lake Road. Under existing conditions, runoff from Lake Road is eroding a channel
at this site, which has the potential of impacting wetland resources. Treated water from Basin
5 will be discharged to the proposed wetland replication area, which would further polish
water prior to any discharge from the site to off-site wetlands and watercourses. As a result,
any water quality degradation of the intermittent stream that drains the off-site wetland under
Lake Road is not anticipated.

Surface Water Quality Sampling

On 9/23/16, REMA measured water quality parameters and collected surface water samples,
at the inlet to Wetland A1 (man-made pond), midway between the edge of the pond and the
springhouse (see attached annotated photos). Observed flows were very low at the time. In
the previous 10 days leading to the surface water sampling 0.46 inches of precipitation had
been recorded at Killingly.

Rema Ecological Services, LLC Page 2 of 3



Lynn Gresock, VP, Tetra Tech October 27, 2016
RE: NTE - Killingly Energy Center

Samples were collected in late morning, preserved in the field and kept on ice, and
relinquished at Phoenix Environmental Laboratories, Inc. within approximately two hours of
collection. Table C (attached) summarizes the results (full analytical report attached).

Pond Survey

On 9/22/16, and again on 9/23/16, sweeping with an aquatic net took place along the edge of
the man-made pond (Wetland A1) (see attached annotated photos). Approximately 70% of
the pond edge was covered during each survey day. The most abundant species collected was
green frog (Lithobates clamitans), both juveniles and larvae. Roughly 60% of the sweeps
captured green frog. The second most abundant species captured was smallmouth bass
(Micropterus dolomieu), all fingerlings. In addition, a variety of aquatic organisms were
captured, including crayfish (Orconectes sp.).

Rema Ecological Services, LLC Page 3 of 3



Killingly Energy Center, Lake Road, Killingly, CT
Photos taken September 2016, by REMA Ecological Services, LLC

Photo 2: Wetland A1; edge of pond; note floating duckweed; the edge of the pond were
swept with an aquatic net



Killingly Energy Center, Lake Road, Killingly, CT
Photos taken September 2016, by REMA Ecological Services, LLC

Photo 3: Juvenile green frog (Lithobates clamitans) was the most abundant amphibian
netted at Wetland A1 (man-made pond) on 9/22/16 and 9/23/16

Photo 4: Wetland A1; low flows at pond outlet; 9/22/16; facing southeasterly



Killingly Energy Center, Lake Road, Killingly, CT
Photos taken September 2016, by REMA Ecological Services, LLC

Photo 5: Water quality measured and samples collected at inlet to man-made pond
(Wetland A1) from springhouse; 9/23/16



Table C. Surface water analytical results for a sample taken on 9-
23-16 at the NTE Generating Facility, 189 Lake Road, Killingly,
Connecticut: Station #1C, inlet stream to man-made pond (Wetland
A1), 18' downstream of spring house

Sampling Stations: Station #1C (WA1) CT Standards
Sampled on 9-23-16 Inlet stream to pond
Sampling Time: 11:32 AM
Conductivity (u S/cm) 107.7 NE
pH 6.61 NE
Salinity (PPT) 0.0 NE
Temperature (9% % 13.0 as naturally occurs'
. . 1
Total Phosphorus as P 370.00 only of natu;al origin,
(ng/l) 23
Ortho Phosphorus as P 30.00 NE
(ug/l)
2
Nitrate-N + nitrite-N (mg/l) 1.06 , 0'31. ,
(includes Nitrite-N})
Ammonia (mg/l) 0.07 1.9° (chronic)
Total Kjeldahl Nitrogen 1. 2
(mg/l) 1.60 51.26
Alkalinity (mg/I) (CaCO3) 21.00 NE
Hardness (mg/l) (CaCO3) 32.50 NE
NOTES:

N/A = Not applicable

NE = No standard established

mg/L = milligrams per Liter; pg/L = micrograms per Liter

' The State of Connecticut Water Quality Standards for Class A Waters.

2 USEPA Nutrient Criteria (draft) for EcoRegion IV, Level 11 Ecoregion 59 (coastal
® USEPA Freshwater Ambient Criteria (chronic toxicity) (2013); @ pH 7.0, Temp. 2|

Rema Ecological Services, LLC 10/26/2016
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Friday, September 30, 2016

Attn:

Rema Ecological Services
164 East Center Street
Suite 8

Manchester CT 06040

"ProjectID: NTE KEC
Sample ID#s: BV23089

This laboratory is in compliance with the NELAC requirements of procedures used
except where indicated.

This report contains resuits for the parameters tested, under the sampling conditions
described on the Chain Of Custody, as received by the laboratory.

A scanned version of the COC form accompanies the analytical report and is an exact
duplicate of the original.

If you have any questions concerning this testing, please do not hesitate to contact
Phoenix Client Services at ext. 200.

Sincerely yours,
Phylliséﬂller
Laboratory Director

NELAC - #NY11301 NJ Lab Registration #CT-003
CT Lab Registration #PH-0618 NY Lab Registration #11301
MA Lab Registration #MA-CT-007 PA Lab Registration #68-03530
ME Lab Registration #CT-007 Rl Lab Registration #63

NH Lab Registration #213693-A,B VT Lab Registration #VT11301

587 East Middle Turnpike, P.O. Box 370, Manchester, CT 06040
Telephone (860) 6451102 Fax (860) 645-0823



PHOENIX'&

Environmental Laboratories, Inc.
587 East Middle Turnpike, P.O.Box 370, Manchester, CT 06045

Tel. (860) 645-1102 Fax (860) 645-0823
Analysis Report FOR:  Attn:
y p Rema Ecological Services
September 30, 2016 164 East Center Street
Suite 8
Manchester CT 06040

Sample Information Custody Information Date Time
Matrix: SURFACE WATER Collected by: 09/23/16 11:32
Location Code: REMA Received by: LK 09/23/16 13:31
Rush Request: Standard Analyzed by: see "By" below
O Laboratory Data SDG ID: GBV23089

Phoenix ID: BV23089
Project ID: NTE KEC
Client ID: INLET TO POND

RL/

Parameter Result PQL Units Dilution Date/Time By Reference
Hardness (CaCO3) 325 0.1 mg/L 1 09/26/16 E200.7
Alkalinity-CaCO3 21 20.0 mg/L 1 09/26/16 RR/EG SM2320B-97
Ammonia as Nitrogen 0.07 0.05 mg/L 1 09/29/16 WHM E350.1
Nitrite-N <0.010 0.010 mg/L 1 09/23116 18:57 GD E353.2
Nitrate-N 1.06 0.02 mg/L 1 09/23116 18:57 GD E353.2
Ortho-Phosphate-P 0.03 0.01 mg/L 1 09/23/1619:39 GD SM4500PF-39
Nitrogen Tot Kjeldahl 1.60 0.10 mg/L 1 09/29/16 WHM E351.1
Phosphorus, as P 0.37 0.02 mg/L 2 09/29/16 JR  SM4500PE-99
Total Metals Digestion Completed 09/23/16 AG/AG/BF

RL/PQL=Reporting/Practical Quantitation Level ND=Not Detected BRL=Below Reporting Level
Comments:

Ortho-Phosphate was not field filtered within 15 minutes of collection.

If there are any questions regarding this data, please call Phoenix Client Services at extension 200.
This report must not be reproduced except in full as defined by the attached chain of custody.

Phyllis Shiller, Laboratory Dlrector
September 30, 2016
Reviewed and Released by: Deb Lawrie, Project Manager
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Environmental Laboratories, Inc.
587 East Middle Turnpike, P.O.Box 370, Manchester, CT 06045

Tel. (860) 645-1102 Fax (860) 645-0823
QA/QC Report
September 30, 2016 QA/QC Data SDG 1.D.: GBV23089
% %

Bk Sample Dup Dup LCS LCSD LCS MS MSD MS Rec RP
Parameter Blank RL Result Result RPD % % RPD % % RPD Limits Limits
QA/QC Batch 360094 (mg/L), QC Sample No: BV22792 (BV23089)
Nitrate-N BRL 0.02 0.17 0.17 0 105 99.8 85-115 20
Nitrite as Nitrogen BRL 0.01 <0.01 <0.01 NC 9838 90.4 85-115 20
QA/QC Batch 360355 (mg/L), QC Sample No: BV22833 (BV23089)
Alkalinity-CaCO3 BRL 5.00 6.0 6.4 NC 107 85-115 20
QA/QC Batch 360100 (mg/L), QC Sample No: BV23089 (BV23089)
Ortho-Phosphate-P BRL 0.01 0.03 0.03 NC 94.2 106 85-115 20
QA/QC Batch 360716 (mg/L), QC Sample No: BV23138 (BV23089)
Phosphorus, as P BRL 0.01 0.64 0.62 3.20 109 78.3 85-115 20
QA/QC Batch 360521 (mg/L), QC Sample No: BV29204 (BV23089)
Ammonia as Nitrogen BRL 0.05 <0.05 <0.05 NC 105 100 85-115 20
Nitrogen Tot Kjeldahl BRL 0.10 1.09 1.10 0.90 93.6 77.0 85-115 20

If there are any questions regarding this data, please call Phoenix Client Services at extension 200.
RPD - Relative Percent Difference
LCS - Laboratory Control Sample
LCSD - Laboratory Control Sample Duplicate { - _/3 ‘E é’ér‘
MS - Matri ik ; . .
MS Du at_";;‘:i'xes ke Duplicate Phyllis/Shiller, Laboratory Director
P P P Septefhber 30, 2016

NC - No Criteria
Intf - Interference

Page 1 of 1
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