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LETTER TO MR. DouG
HOSKINS AT CONNECTICUT
DEEP



DeRosa, Franca L.

From:
Sent:
To:

Cc:
Subject:

Attachments:

Good afternoon Doug,

Dean Gustafson <dgustafson@allpointstech.com>

Wednesday, February 25, 2015 2:12 PM

Hoskins, Douglas

Lee, Susan K NAE (Susan.K.Lee@usace.army.mil); Andy Bazinet (abazinet@cpv.com);
DeRosa, Franca L; Kyle Kekeisen (kkekeisen@cpv.com); Curt Jones (curt@civill.com);
brian@civill.com; Small, Philip M.

PGP-201409826 (NAE-2014-2062) - CPV Towantic, LLC - Response to DEEP January 12,
2015 Comment Letter (email 1 of 2)

CPV Towantic Test Pit & Boring Location Map.pdf; CPV Towantic Test Pit & Boring
Logs.pdf;, CPV Towantic USGS Groundwater Elevations.pdf; CPV Towantic Civil 1 CPV
Drawing Set Rev 2-24-15.pdf; CPV Towarnitic Civil 1 Response to DEEP Comment
Letter.pdf

In response to the Department’s letter of January 12, 2015 requesting additional information regarding 1) providing

additional mitigation in the form of conversion of the two stormwater basins to constructed stormwater wetland basins
and 2) providing additional armoring at stormwater design point DP-1, please find enclosed on behalf of the Applicant a
response letter from Civil 1 addressing those comments. In addition to this letter, the following attachments referenced

in the letter are enclosed herein:

Enclosures (6)

s Test Pit & Boring Location Map

e Test Pit Data Logs

s USGS Groundwater Elevation Data from Southbury

e Revised Civil 1 Site Plans, revision date February 24, 2015

» Revised Civil 1 Stormwater Management and Erosion Control Report (provided in email 2 of 2)
* Nafis & Young January 9, 2015 letter {provided in email 2 of 2)

Please feel free to contact me with any additional comments or questions.

Sincerely,
Dean

Dean E. Gustafson
Professional Soil Scientist
Senior Wetland Scientist

B

Ny
/ ALL-POINTS
FECTINOLOGY CORPORATION

3 Saddlebrook Drive
Killingworth, CT 06419
860.663.1697 ext. 201 (office)
860.984.9515 (mobile)

dgustafson@allpointstech.com
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February 25, 2015
Via E-Mail and First Class Mail

Mr. Doug Hoskins

Connecticut Department of Energy and Environmental Protection
Inland Water Resources Division

Bureau of Water Protection and Land Reuse

79 Elm Street

Hartford, CT 06106-5217

Re: PGP -201409826
NAE-2014-2062
CPV Towantic Energy Project, Oxford, CT

Dear Mr. Hoskins:

On behalf of CPV Towantic, LLC, Civil 1 submits this response letter to the letter from
Cheryl A. Chase, Director of the Inland Water Resource Division, dated January 12, 2015, for the
above referenced project. Accordingly, please find our responses to the review comments along
with the pertinent attachments;

Comment #1. Your application does not include sufficient on-site compensatory mitigation
for unavoidable wetland impacts. One possible mitigation effort, if sufficient hydrology
exists, would be to transform the two stormwater basins, which are assumed to be designed
as dry basins, into wet basins supporting a viable stand of wetland vegetation. An analysis of
this potential design feature should be performed and forwarded for our review. Be advised
that created wetlands in stormwater basins are typically not to be used for compensatory
mitigation, however this would be acceptable in combination with the in-lieu fee expected to
be paid as part of Army Corps mitigation.

Response #1. In order to determine if sufficient hydrology exists to support wet basins we
have reviewed the geotechnical report prepared by Burns & Roe in January 2001. We have
also overlaid our stormwater renovation areas on the test pit & boring location map to find
the closest data points (see attached test pit & boring location mapping as well as

results). While there are no borings or test pits directly in the proposed renovation areas
themselves, borings were performed in proximity to both Areas A and B and the material
throughout the site was found to be consistent. Therefore, the data collected from these test
pits is sufficient for the purposes of evaluating the suitability of the soils and hydrology to
support the two proposed basins. In general the site contains very deep glacial till,

The executive summary of the geotechnical report states:

“This investigation indicated that typically water at the site accumulates in the upper
medium dense silty sands, and is unable to penetrate the lower more dense silt soils, which
appear to act as a confining unit. Test pits performed on-site generally indicated that water

T 203 266 0778
F 203 266 4759

Cornerstone
Professional Park
Suite D-101

43 Sherman Hill Road
Woodbury, CT 06798
info@CIVIL1.com
www.CIVIL1.com
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will typically flow out of upper granular soils, down the sides of the excavations to the
bottom. The water flow into the excavations was observed to be generally slow due to both
the dense state of the subsurface soils and large amounts of fines in the materials.”

This means that the site would be suited for construction of the renovations areas as “wet
basins” due to the fact that we will be intercepting the groundwater table and that our basin
will be constructed in the lower, more dense soils which will be less prone to any significant
exfiltration. We have attached the test pit and boring results for the locations closest to each
of the basins and will discuss each further below:

Stormwater Renovation Area A:

The deepest excavations proposed are +/-16'. The closest bore holes in the area reached
depths of 23", 25" and 29 without encountering bedrock. Test pits done in December of
2001 indicated groundwater seepage/depths from 6°’-10' below grade. We would expect to
be able to excavate without hitting bedrock and will intercept the groundwater table which
will support the hydrology for a stormwater wetland in combination with the total proposed
drainage area contributing to Basin A which is 9.4 acres.

Stormwater Renovation Area B:

The depth of the excavation for the basin varies from +/-26’ to a maximum of +/-35". The
closest bore holes in the area reached depths of 24°, 24" and 29’ without encountering
bedrock. All boring holes contained moist, dense silty sand at the bottom with no evidence
of bedrock. Test pits done in December of 2001 indicated groundwater seepage/depths from
5'-9' below grade. We would expect to be able to excavate without hitting bedrock and will
intercept the groundwater table which will support the hydrology for a stormwater wetland
in combination with the total proposed drainage area contributing to Basin B which is 8.5
acres.

It should also be noted that the test holes were done in December of 2001 during an
extremely dry period. We have attached data from the closest USGS monitoring well located
in Southbury that document groundwater levels during that time were in the 5-10th
percentile range. The fact that groundwater was encountered on our site at depths of 5-10’
during that time further supports our evaluation that sufficient hydrology does exist to
support the two wetland basins with not only the contributing drainage areas but also a
significant contribution from groundwater discharge into the basins. This hydrology would
support a viable stand of native wetland vegetation in both basins.

Additional confirmatory test pits in the location of the detention basins have not been
completed at this time. CPV will conduct additional confirmatory test pits in the area of the
detention basins and submit this information as part of the Development & Management
plans to the Connecticut Siting Council (Docket No. 192B), and will also provide this
information to DEEP. The information provided will at a minimum contain the location of
the test pit, the surface elevation of the test pit, the soil profile encountered, the depth of the
test pit, the depth to mottling (if any), the depth to ground water (if any) and the depth to

ledge (if any).
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CPV will also install piezometers to monitor the groundwater elevations prior to
construction of the basins.

Both stormwater renovation areas have been redesigned as Extended Detention Shallow
Wetlands systems in accordance with the recommendations found in the 2004 Connecticut
Stormwater Quality Manual. We have attached the updated site plans as revised February
24, 2015 which show the revised basins and include detailed cross sections and planting
schedules for each of the basins on Sheet C325 of the plan set. The plantings schedules,
developed by Dean Gustafson, Senior Wetland Scientist with All-Points Technology Corp.,
P.C., identify native wetland plants indigenous to Connecticut that have been selected for the
different hydrologic zones of the two Extended Detention Shallow Wetlands systems. We
have also attached a revised Stormwater Management and Erosion Control Report which
includes all of the supporting calculations for the Extended Detention Shallow Wetlands
including the required Water Quality Volume Calculations and hydrograph routing.

Comment #2. Be advised that it is the responsibility of the designer to ensure that the
stormwater outlet protection design criteria is suitable to the site and will adequately protect
the outlet area from scour and erosion. The area of concern is the design point DP-1 at the
location of

the stormwater outfall. Given the high outlet velocity and the site grading sloping toward the
neighboring property, it is recommended that the designer ensures non-erosive conditions at
the end of the proposed scour hole and there is no peak flow runoff increase to the adjacent
property.

Response #2. We have provided an analysis of the existing and proposed flows for the outlet
at DP-1 in the Stormwater Management and Erosion Control Report as revised February
24, 2015. We are proposing decreases in post development stormwater for all design storms
(2, 10, 25, 50 and 100 year storms} which will lessen any potential for erosion. The
decrease in post development flows ranges from 6.3% to 12.2%. Even though we are
providing a decrease in post development flows for all of the design storms we have
designed a preformed riprap scour hole in accordance with the CT DOT 2000 Drainage
Manual for the existing outlet to minimize the stormwater velocities and potential for
erosion. The outlet protection calculations are included in Appendix E of the Stormwater
Management and Erosion Control Report.

Comment #3 — Also, not included in the DEEP Letter of January 12, 2015, but included in
your email of December 9, 2015, “Since the project involves the connection of a new
stormwater drainage system to the Town’s existing one, the local authority must agree in
writing to accept proposed changes/connections. Please forward any sign-offs from the town
if you have them on file.

Response #3 — Please see attached letter from Nafis & Young, the Town of Oxford’s Civil
Engineers, dated January 9, 2015, confirming that the project’s connection to the Town of
Oxford drainage system is acceptable.
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Please send us a response letter confirming that DEEP approves these responses. If you have any
questions please feel free to contact us.

Sincerely,
CIVIL 1

S AESA

Brian J. Baker, P.E.

cc: Susan Lee, USACE — New England District
Andrew Bazinet, CPV Towantic, LLC
Franca DeRosa, Brown Rudnick LLP
Dean Gustafson, All-Points Technology Corp., P.C.

Enclosures

T 203 266 0778
F 203 266 4759

Cornerslone
Professional Park
Suite D-101

13 Shermen Hill Road
Woodbury, CT 06798
info@CIVIL1.com
www.CIVIL1.com
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CPV Towantic Enerav Center, Oxford CT Civil Engineers

Test Pit and Boring Results in Area of Basin A

December 2014



PARE ENGINEERING CORPORATION
49 WALPOLE STREET, SUITE 2, NORWOOD, MASSACHUSETTS

BORING NQ. B115

ENGINEERS - PLANNERS e CONSULTANTS SHEET _1_OF 1__
PROJECT Towanlic Enargy Cantar PROJECT NO. 00172,00
Oxford, CT CHKD. BY WS
BORING CO. Pamait-wWolf BORING LOCATION SEE EXPLORATION LOCATION PLAN
FOREMAN B walers GROUND SURFACE ELEVATION 6183 DATUM NGVD. 1929
ENGINEER A, Om DATE START 101 1/00 DATE END 10/11/00
SAMPLER:  UNLESS OTHERWISE NOTED. SAMPLER CONSISTS OF A Z- SPLIT GROUNDWATER READINGS
SPOON DRIVEN USING A 140 Ib. HAMMER FALLING 20 in. DATE TIME | WATER AT | CASING AT STABILIZATION TIME
CASING: UNLESS OTHERWISE NOTED. CASING DRIVEN USING 300 b 4913 | @00 | Dryo 10 - 2 Days
HAMMER FALLING 24 IN.
CASING SIZE: OTHER: 3, HSA
SAMPLE SAMPLE DESCRIPTION STRATUM DESCRIPTION
S
£ g J PEN. fin i TONSFT? OR §
Bg|58 REC. DEPTH (FT) | BLOWS™™ |KGCM' Unifled Soll Classification System CLASSIFICATION g
5-1 18/8 02 213 S" lopsall chanping to moist, loose, arange sill with 1. TOPSOIL
10 20/0° sand (ML) (Subsoil) 2 SUBSOIL
5-2 24120 2-4 69 Dry. m. densa, brown silly sand with gravel (SM}
1121
5 5.3 16012 48 28 37 Dry, m. dense, brown silty sand with gravel (SM)
50/3°
54 - 5-8 - No sample (cobbia) 3.
5-5 1812 B-10 28 22 Danne, moigt, orange-brown silly sand with gravel (SM)
10 23 3o
5.6 10/B 10-12 25 BOM" Dansa, molat, arange-brown silly sand wilh gravel {SM) 4,
SILTY SAND
WITH GRAVEL
(SM}
15
S-7 24)24 15.17 15 23 Wal, denae, orange-brawn silty aand with gravel (SM)
27 24
20
5-8 24124 20-22 22 32 Wel, dense, orenge-brown slily sand with graval (SM)
48 40
S-9 11111 22-23 | 47 BO/5" Wal, densa, arange-brawn silty asnd wilh gravel (SM)
END EXPLORATION & 23
25
a0
GRANULAR SOILS COHESIVE 50ILS |REMARKS:
BLOWS/FT  QENSITY BLOWSIFT  DENSITY 1. Boring location moved 15" wesl to avord bouldar. UNIFIED CLASSIFICATION
0-4 ¥ LOOSE 2 v SOFT 2. Grinding at 207, Graval G
4.10 LOOSE 2.4 SOFT 3. Heavy grinding 5.5'-7". Sand 5
10-20 M DENSE 4.8 MSTIFF 4. Swilched from HSA (o comprassad air. Gnnding at ~11"to 12", Sill M
a6 - 50 DENSE 5.1 STIFF 5. Hole grouted lo ground surface upon complalion of boring. Clay C
»50 v DENSE 15.30 V.8TIFF Dasenption shall referance
»30 HARD USCS clasaication chart
NOTES: s} THE STRATIFICATION UNES REPRESENT THE APPROXIMATE BOUNDARY BETWEEN SOIL TYPES, TRANSITIONS MAY BE GRAGUAL

SOLID LINES INDICATE AN ORSERVED SOIl. CHANGE. DASHED LINES INDICATE AN APPROXIMATED SO1L BOUNDARY.

b) WATER LEVEL READINGS HAVE BEEN MADE IN THE DRILL HOLES AT TIMES AND UNDER CONDITIONS STATED ON THE BORING LOGE FLUCTUATIONS IN THE LEVEL
OF GROUNDWATER MAY OGCUR DUE TO OTHER FACTORS THAN THOSE PRESENT AT THE TIME MEASUREMENTS WERE MADE.

£} STANDARD PENETRATION RESISTANCE, N-VALLIE, IS THE NUMBER OF BLOWS AEQUIRED TO DRIVE THE SAMPLER FRQM 8-18 INCHES OF PENETRATION,
dy UNCONFINED COMPRESSION STRENGTH, Qu, WAS DETERMINED FROM THE SPUIT SPOON SAMPLE UTILIZING A POCKET PENETROMETER,

[EORING NG.

) TO CONVERT FEET TO METERS MULTIFLY BY 2,048X50" B1i15




PARE ENGINEERING CORPORATION BORING NO B118
49 WALPOLE STREET, SUITE 2, NORWOOD, MASSACHUSETTS

ENGINEERS il PLANNERS - CONSULTANTS SHEET _1 OF 1
PROJECT  Towantic Energy Cenlar PROJECT NO. 00172 00
Oxford, CT CHKD. BY Ardd
BORING CO. Pamrati-wolit BORING LOCATION SEE EXPLORATION LOCATION PLAN
FOREMAN 8 Walers GROUND SURFACE ELEVATICN 8348 DATUM NGVD 1928
ENGINEER A O DATE START 10/11/00 DATE END 10411400
SAMPLER:  UNLESS OTHERWASE NOTED, SAMPLER CONSISTS OF A 27 SPLIT GROUNDWATER READINGS
SPOON DRIVEN USING A 140 Jb. HAMMER FALLING 30 in. DATE TIME | WATER AT | CASING AT STABILIZATION TIME
CASING: UNLESS OTHERWISE NOTED, CASING DRIVEN USING 300 b, 1011 | 2:30 | 2388 10° .
HAMMER FALLING 24 IN. 10M3 9:00 | Drylo 15' R 2 Days
CASING SIZE: OTHER: 3% H.5A.
SAMPLE SAMPLE DESCRIPTION . STRATUM DESCRIPTION
E g PEN TONSFT! OR g
Wz 3 5| wo REC | DEFTH IFT)| pLowser [KaroM' Unified Soil Clasaificallon Syatam CLASSIFICATION
S-1 24124 0-2 25 8" lopsoil changing lo maist, loosa, orange sendy sill TOPSOIL
5 10 {ML) {Subsail) SUBSOIL
5-2 24112 2-4 27 31 Dry, dense, brown silly sand {SM} wilh gravel
2 18 ’
S5-3 24124 4-6 10 14 Moisl, m. dense, brown silty sand wilh gravel (SM)
15 18
54 24124 6-8 15 22 |Meist, dense, brown silty sand {SM)
18 16 |
5-5 24124 8-10 8 10 Moist, m. denas, brown slity sand (SM)
11 12
58 2418 10-12 7 18 Wel, dense, brown silty sand wilh gravel (SM) 1,
18 20
5.7 24124 15-17 817 Maoaisl, danse, brown silly sand with gravel {SM)
18 18 SILTY SAND
WITH GRAVEL
(SM)
5-8 24124 20-22 18 21 Moial, denze, brown silly sand with gravel (SM)
18 18
S-9 24124 2527 9 18 Mois|, danse, brown silty sand (SM) with 8 thin layer of fine
20 18 sand
§-10 24124 27-29 18 24 Wal, v. dense, silty sand (SM)
27 44
END EXPLORATION @ 29
GRANULAR SOILS COHESIVE 50ILS [REMARKS:
BLOWSHT  DEWSITY BELOWSFT  DENSITY 1. Swilch frem HSA lo comprassed air drlling. UNIFIED CLASSIFICATION
0-4 V LOQSE a2 v S0FT 2. Hole grouled lo ground surface upon camplation of boring. Graval G
4-10 LOOSE 2-4 SOFT 3. Boring coliapsed to 15 prior to sacond waler lavel reading. Sand 5
10-30 M DENSE 48 M STIFF Silt M
0. 50 DENSE 8.15 STFF Clay c
»50 V DENSE 15-30 V STIFF \ Dascnplion shel reference
»30 HARD USCS classificalion cherl

NOTES: » THE STRATIACATION UNES REFRESENT THE APPROXIMATE BOUNDARY BETWEEN SONL TYPES, TRANSITIONS MAY BE GRADUAL
SOUD LINES INKCATE AN GASERVED SOR. CHANGE. DASHED LINES INDICATE AN APPROXIMATED SOIL BOUNDARY
& WATER LEVEL READINGS HAVE BEEN MADE IN THE DRILL HOLES AT TIMES AND UNOER CONDITIONS STATED ON THE BORING LOGS  FLUCTUATIONS IN THE LEVEL
OF GROUNOWATER MAY OCEUR DUE TO OTHER FAGTDRS THAN THOSE PRESENT AT THE TILE MEABUREMENTS WERE MADE.
© STANDARD PENETRATION RESISTANCE, M-VALUE, IS THE NUMBER OF BLOWS REQUIRED TO ORIVE THE SAMPLER FROM 618 INCHES OF PENETRATION.
@ UNCONFINED COMPRESSION STRENGTH, u, WAS DETERMINED FROM THE SPLIT SPOON SAMPLE UTILIZING A POCKET PENETROMETER.

s} TO CONVERT FEET TO METERS MULTIPLY BY 2.048X107" [BORING NO. BA1E




PARE ENGINEERING CORPORATION BORING NO B118
49 WALPOLE STREET, SUITE 2, NORWOOD, MASSACHUSETTS
ENGINEERS b PLANNERS el CONSULTANTS SHEET_1_OF 1 _
PROJECT  Towantic Energy Canler PROJECT NO. 0017200
Oxford, CT CHKD. BY ALY
BORING CO. Pamati-Walff BORING LOCATION SEE EXPLORATION LOCATION PLAN
FOREMAN B, Waters GROUND SURFACE ELEVATION 840.3 DATUM NGVD 1929
ENGINEER A Orsl DATE START 1073100 DATE END 1013100
SAMPLER:  UNLESS OTHERWISE NOTED, SAMPLER CONSISTS OF A Z* SPLIT — GROUNDWATER READINGS
SPOCON DRIVEN USING A 140 Ib, HAMMER FALLING 30 in. DATE TIME | WATER AT | CASING AT STABILIZATION TIME
CASING. UNLESS OTHERWISE NOTED, CASING DRIVEN USING 300 b. 1042 | 14:45 Dry e .
HAMMER FALLING 24 [N, 10/ 10:15 | Dry lo 13 . 1 Day
CASING SIZE: OTHER: 3% H.5.A. w5 | 9:00 Dry . 2 Davs
SAMPLE SAMPLE DESCRIPTION y STRATUM DESCRIPTION
IE % = PEN imy TONSFT! OR §
Yg|33 REG DEFTH (FT) | Lowms: [Kevou! Unified Soil Classiflcation Syslem CLASSIFICATION a
S-1 24114 0-2 {12 4" opsoll changing |o dry, loose, brown, well gradad TOPSOIL
B 6 gund with sill and gravel (SW-SM)
5.2 24118 24 4 12 Dry, m. denaa, brown silty sand {SM) wilh gravel
14 11
5 53 24/5 48 811 Wet, m. densa, brown gilt with sand (ML)
16 21
S4 24N 8-8 17 18
21 20
5-5 24122 8-10 11 17 Dry, densa, bn?wn slity sand (SM) SILTY SAND
10 20 19 WITH GRAVEL
S8 24124 10-12 12 13 Dry, m. danae, brown, silty sand wilh gravel (SM) (SM)
15 18
tla
15
S.7 24124 15-17 11 18 Wet, densa, brown silly sand with gravel {SM)
18 27
20
5.8 24124 20-22 21 21 Wat, densa, brown sitly sand wilh gravel (SM) (assumed wel,
25 26 coaked cry by heat - see Nole 1)
5.9 24/18 23.25 20 25 Wet, v. dense, brown ity sand wilh gravel (SM)
25 a2 a3
END EXPLORATION @ 25'
0 .
GRANULAR SOILS COHESIVE SOILS JREMARKS:
BLOWSFT  DENSITY BLOWS/FT  DENSITY 1. Canwmderable Auger smaking al ~13-15' (cobbles/gravel?) UNIFIED CLASSIFICATION
D-4 vV LOOSE <2 v SOFT 2. Hola grouled to ground surface upon complation of boring, Graval G
4-10 LOOSE 2.4 5OFT 3 Hole collapsed to 13 pnor lo sscond water lavel reading. Sand S
10 30 M DENSE 4.8 M.STIFF Sil M
.50 DENSE LISE STIFF Cley Cc
»50 V DENSE 1§-30 V.STIFF Descripbon shsll relerence
*30 HARD USCS clagsification chert
NOTES: s THE STRATIFCATION LINES REPAESENT THE APPROXIMATE BOUNDARY BETWEEN SOUL TYPES, TRANSITIONS MAY BE GRADUAL,
SOMD LINES ;NDGATE AN CBSERVED SOIL CHANGE. DASHED LINES INDICATE AN APPROXIMATED SOIL BOUNDARY.
by WATER LEVEL READINGS HAVE BEEN MADE [N THE DRILL HOLES AT TWES AND UNDER CONDITIONS STATED ON THE BORING LOGS. FLUCTUATIONS IN THE LEVEL
OF GROUNDWATER MAY OCCUR DUE TO OTHER FACTORB THAN THOSE PRESENT AT THE TIME MEASUREMENTS WERE MADE,
& STANDARD PENETRATION RESISTANCE, N-VALUE. 1S THE NUMBER OF BLOWS REQUINED TO DRIVE THE SAMFLER FROM 818 INCHES OF PENETRATION
& UNCONFINED COMPRESSION STRENGTH, Qu. WAS DETERMINED FROM THE SPUT SPOON SAMPLE UTILIZING A POCKET PENETROMETER,
u) 7O CONVERT FEET TO METERS MULTIPLY BY 3.048X10" [BORING NC. _ B118




B :
. Burns and Roe Enterprises, Inc.

Date: December 1, 2001 Test Pit No.: TP-105
Project: Towantic Energy Center Ground Elev.: +838 ft
Oxford, Connecticut
Test Pit Lo
DEPTH (ft} | SAMPLE OBSERVATION & CLASSIFICATION OF MATERIAL
NO.
0 to9” Topsoil over
9" to Brown fm Sand, some Clayey Silt, little fc Gravel and Cobbles
(Slity Sands — SM)
16'-3"
Bottomn of Test Pit— 16'-3" (El +821.75 ft)

GROUNDWATER DATA

12/1/00 10:00 AM — No groundwater {dry) after excavatlon of test pit.
12/1/00 3:35 PM — Groundwater beginning to accumulale at the bottorn of the test pit.
12/5/00 -~ Groundwater seeping into the excavation from a depth of 8'-0".




=H Burns and Roe Enterprises, Inc.

Date: December 1, 2001 Test Pit No.: TP-106

Project: Towantic Energy Center Ground Elev.: +839 it
Oxford, Connecticut

Test Plt Log
DEPTH (ft} | SAMPLE OBSERVATION & CLASSIFICATION OF MATERIAL
NO.
0 tod” Topsoll over
g"to Brown fm Sand, some Clayey SIt, litile fc Gavel and Cobbles
(Slity Sands — SM)
18'-6"
Bottom of Test Pit 18'-6"(El +820.5 ft)
GROUNDWATER DATA

12/1/00 10:45 AM - No groundwater (dry) after excavation of test pit.
12/1/00 3:30 PM — No groundwater (dry).
12/5/00 — Excavalion sides moist from a depth of 6'-0" to the bottom of the test pit.




[
BF® Burns and Roe Enterprises, Inc.

Date: December 1, 2001 Test Pit No.: TP-107

ProJect: Towantic Energy Center Ground Elev.: +835 ft
Oxford, Connecticut

Test Pitlo
DEPTH {ft) | SAMPLE OBSERVATION & CLASSIFICATION OF MATERIAL
NO.
0 to 1°-0" Topsoll over
1'-0" to Tan brown fm Sand, little Claysy Silt, liitle fc Gavel and Cobbles
(Silty Sands — SM) over
40"
4"-0" to Brown fm Sand, some Silt and Clay, litle fc Gravel and Cobbles
(Slity Sands — SM)
1 7r‘8|l
Bottom of Test Pit— 17°-8" (E| +817.2 ft)
GROUNDWATER DATA

12/1/00 12:00 Noon — No groundwater (dry) after excavation of the test pit.

12/1/00 2:30 PM — Excavation side s!opas moist from a depth of 10"-0" lo the bottom of the
excavation.

12/5/00 — Groundwalter at a depth of 10°-0".
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PARE ENGINEERING CORPORATION BORINGNO B120
49 WALPOLE STREET, SUITE 2, NORWOOQD, MASSACHUSETTS

ENGINEERS iai PLANNERS - CONSULTANTS SHEET _1 OF 1__
PROJECT  Towenlic Energy Center PROJECT NO. 00172 00
Cheford, CT CHKD, BY DA
BORING CO. Pamat.Walf BORING LOCATION SEE EXPLORATION LOCATION PLAN
FOREMAN  B. Walers GROUND SURFACE ELEVATION 8456 DATUM NGVD 1829
ENGINEER A oOrl DATE START 1012/00 DATE END 10/12/00
- T —
SAMPLER:  UNLESS OTHERWISE NOTED, SAMPLER CONSISTS OF A 2° SPUT . GROUNDWATER READINGS
SPOON DRIVEN USING A 140 lb, HAMMER FALLING 30 In. DATE { TIME | WATER AT [ CASING AT STABILIZATION TIME
CASING: UNLESS OTHERWISE NOTED, CASING DRIVEN USING 300 Ib. 1013 | 6:00 | Dryte 10° - 1 Day
HAMMER FALLING 24 IN.
CASING SIZE: OTHER: 3%, HS.A
SAMPLE SAMFPLE DESCRIPTION STRATUM DESCRIPTION
b
g % ! PEN, (n.y ITONEZT? OR é
BEIS i NO REC. DEPTH (FN) | Buowsa: [weewm! Uniflsd Sail Classificalion Syslem CLASSIFICATION
5.1 24118 0.2 d 2 4" topsoll changing lo meisL lcose, orange sill wilh TOPSOIL
28 sand (ML) (Subzoil} SUBSOL
5.2 24118 2.4 13 16 Moial, m. dansa, brown silty s8nd (SM) with gravel
1412 |
3 5-3 24112 4-5 20 27 Moisl, v. dense, silty sand {SM)
31 32
54 24/24 6-8 14 17 Moisi, m, dense, brown silly sand (SM)
20 22
5.5 24424 8-10 40 ) Moist, m. dansa, grey-brown, silty sand with gravel (SM)
10 15 14
S8 18/16 10-42 1% 20 Moisl, dense, gray-brown, slity sand with gravel {SM) SILTY SAND
5004 1 WITH GRAVEL
(SM)
15
S-7 2412 15-17 18 16 Moisl, v. dense, grey-brown, silty sand with gravel (SM)
a2 41
20
5-8 2412 20-22 16 38 Moisl, v. densa, gray, siity send with gravel (SM)
48 49
5-9 24124 22-24 23 28 Moist, v. dense, gray, dilty sand with gravel (SM)
22 27
25 END EXPLORATION @ 24.0°
0
GRANULAR SOILS COHESIVE S0ILS |[REMARKS:
BLOWS/FT  DENSITY BLOWRFT DeNsmy  |1. Hole grouted lo ground surface upon complstion af boring, UNIFIED CLASSIFICATION
D-4 vV LOOSE <2 V 50T Gravel G
. LDOSE -4 SOFT Sand 5
10.30 ™ DEMSE 4-8 WSTWFF Sill M
30-50 DENSE B.15 STFF Clay [od
»50 v DENSE 15.30 V,STIFF Dascripion shall raference
»30 HARD USCS classificabon chiar
NOTES: s THE STRATIFICATION LINES REPRESENT THE APPROXIMATE BOUNDARY BETWEEN SO TYPES, TRANSITIONS MAY BE GRADUAL,

BOLID LINES INDICATE AN OBSERVED 50IL CHANGE. DASHED LINES INDICATE AN APPROXIMATED BOIL BOUNDARY,
b} WATER LEVEL READINGS HAVE BEEN MADE IN THE DRILL HOLES AT TIMES AND UNOER CONDITIONS STATED ON THE BORING LOGS. FLUCTUATIONS IN THE LEVEL
OF GROUNDWATER MAY OGCUR DUE TO OTHER FACTORS THAN THOSE PRESENT AT THE TIME MEASUREMENTS WERE MADE.

o} STANDARD PENETRATION RESISTANCE. N-VALUE, 15 THE NUMBER OF BLOWS REQURED TO DANE THE SAMPLER FROM 5-18 INCHES OF PENETRATION
d) UNCONFINED COMPRESRION STRENGTH, Cu, WaS GETEAMNED FROM THE SPLIT SPOON SAMPLE UTILUZING A POCKET PENETROMETER.

o1 TO CONVERT FEET 70 METERS MULTIPLY BY 3048X10" |BORING NO.  B120




PARE ENGINEERING CORPORATION
49 WALPOLE STREET, SUITE 2, NORWOOD, MASSACHUSETTS

BORING NO. B121

SOUD UNES INDICATE AN O8SERVED SOIL CHANGE. DASHED LINES INDICATE AN APPRONIMATED 501 BOUNDARY.

ENGINEERS bt PLANNERS il CONSULTANTS SHEET _3 _OF 1
PROJECT Towanllc Enargy Cenlar PROJECT NO. 00172.00
Oxford, CT CHKD. BY N
BORING CQ. Parsti-wolfl BORING LOCATION SEE EXPLORATION LOCATION PLAN
FOREMAN & walere GROUND SURFACE ELEVATION 8457 DATUM NGVD, 1929
ENGINEER A, Omsi DATE START 10/12/00 DATE END 101.2/00
SAMPLER:  UNLESS OTHERWISE NOTED, SAMPLER CONSISTS OF A 2* SPLIT GROUNDWATER READINGS
SPOON DRIVEN USING A 140 Ib. HAMMER FALLING 30 In. DATE | TIME | WATER AT [ CASING AT STABILIZATION TIME
CASING: UNLESS OTHERWISE NOTED, CASING DRIVEN USING 300 Ib. 1012 | 1:30 Dry 10 -
HAMMER FALLING 24 IN. 1013 | 9:00 | Dryto1® 5 1 Day
CASING SIZE: OTHER: 3% HSA,
SAMPLE SAMPLE DESCF([PTION . STRATUM DESCRIPTION
z H PEN, n.¥ TONSFT* OR g
BE g i NO. REC. | DEPTH (FT) | mLows |Ko/ou Unllied Soil Clessification Systam CLASSIFICATION g
5-1 2412 02 12 4" 1opsall changing la molst, loose, orange-brown silty TOPSOIL
22 sand (SM) (Subeai) SUBSOIL
5.2 12/12 24 6 15 |Moist, danss, erange-brown silty sand (SM)
250"
5 5-3 24424 46 58 |Molai. m. dense, brown silty sand wilh gravel (SM})
10 12 |
54 | 24r4 g-8 7 10 |Molst. m. dense, brown silty sand with gravel (SM)
12 1§ | .
5-5 24/24 8-10 10 18 Moist, v. densa, brown slity sand with gravel {SM}
10 39 21 SILTY SAND
58 24112 10-12 27 28 Mgitl, v. dense, brown ailly sand with gravel (SM) WITH GRAVEL
27 24 (SM)
15
S-7 24724 15-17 9 14 Moisl, m. densa, brown silly sand with gravel (SM} .
13 17
20 .
58 24120 20-22 15 17 Molsl, densa, brown silty sand with gravel (SM)
23 28
5-8 24/24 22-24 77 28 Muoist, v. danse, brown silty sand with gravel (SM)
34 40
25 END EXPLORATION @ 24.0'
30
GRANULAR SQILS COHESWE SOILS [REMARKS:
BLOWS/FT  DENSHY BLOWSET DENSTY |1, Hole grouted lo ground suriaca upen complabon of boring UNIFIED CLASSIFICATION
0.4 V LOOSE -] V.50FT Gravsl G
a-10 LOOSE 2-4 SOFT Sand 5
0. 30 M DENSE 4. u STIFF Sill M
- 50 DENIE B. 1S STIFF Clay c
»%0 v DENSE 1.3 V.STIFF Descoplon shall rafarance
— »30 HARD USCS dassificakon charl
NOTES: aj THE STRATIFICATION LINES REPRESENT THE APPROXIMATE BOUNDARY BETWEEN SO TYPES, TRANSITIONS MAY BE GRAGUAL

b) WATER LEVEL READINGS HAVE BEEN MADE IN THE DRILL HOLES AT TIMES AND UNDER CONDITIONS STATED ON THE BORING LDGS. FLUCTUATIONS IN THE LEVEL

OF GROUNOWATER MAY OCCUR DUE TO OTHER FACTORE THAN THOSE PRESENT AT THE TIME MEASUREMENTS WERE MADE.

&) STANDARD PENETRATION RESISTANCE, N-VALUE, IS THE NUMBER OF BLOWS REQUIRED TQ PRIVE THE SAMPLER FROM &-18 INCHES OF PENETRATION

d} UNCONFINED COMPRESSION BTRENGTH, Qu, WAS DETERMINED FROM THE SPUIT SPOON SAMPLE UTILIZING A POCKET PENETROMETER

«} TO CONVERT FEET 7O METERS MULTIPLY BY 3.048X10"

[BORING NO.

B121




PARE ENGINEERING CORPORATION
49 WALPOLE STREET, SUITE 2, NORWOOD, MASSACHUSETTS

BORING NO. B122

SOLID LINES INDICATE AN OBSERVED 50IL CHANGE, DASHED LINES INDICATE AN APPROXIMATED S01L BOUNGARY.
b) WATER LEVEL READINGS HAVE BEEN MADE IN THE DRILL HOLES AT TIMES AND UNDER CONDITIONS STATED ON THE BORING LOGS, FLUCTUATIONS IN THE LEVEL

OF GROUNDWATER MAY OCCUR DUE TO OTHER FACTORS THAN THOSE PRESENT AT THE TIME MEASUREMENTS WERE MADE.

ENGINEERS b PLANNERS b CONSULTANTS SHEET _1_OF 1
PRQJECT  Towantic Enargy Canler PROJECT NO. 00172.00
Oxford, CT CHKD. BY ApA D
BORING CO. Pamsti-Walff BORING LOCATION SEE EXPLORATION LOCATION PLAN
FOREMAN B, Walars GROUND SURFACE ELEVATION 849.7 DATUM NGVD, 1929
ENGINEER A Omi DATE START 10/12/00 DATE END 10/12/00
SAMPLER: UMLESS OTHERWISE NOTED. SAMPLER CONSISTS OF A 2* SPLIT GROUNDWATER READINGS
SPOON DRIVEN USING A 140 o, HAMMER FALLING 30 In, DATE TIME | WATER AT | CASING AT STABILIZATION TIME
CASING: UNLESS OTHERWISE NQTED, CASING DRIVEN LISING 200 b, 10/12 | 10:00 Dry 5 .
HAMMER FALLING 24 IN. 10413 2:00 | Dryto10' o 1 Day
CASING SIZE: OTHER: 3%, H.SA
SAMPLE SAMPLE DESCRIPTION STRATUM DESCRIPTION
E 2 - FEN. 0.y TONSFT' OR
|3 g % -] REC, | DEFTH (FT}] eLowse [KGCM' Unifled Soll Classificalion Syslem CLASSIFICATION
5-1 2413 0-2 15 3" lopsail TOPSOIL
48
52 2410 2-4 12 26 Na recovery 1,
24 25 2.
5 5-3 24/24 4-5 B0 19 Moisl, densa, brown silty sand with gravel (SM)
14 18
54 24124 88 15 21 Moist, dense, brown silty sand with gravel (SM)
20 15
5.5 24018 810 8 10 Molsl, m. dansa, brown silly sand wilh gravel (SM)
10 11 23
56 24/24 10-12 13 17 Molal, danse, brown silty sand wilh gravel (SM}
17 15
SILTY SAND
15 . WITH GRAVEL
5-7 24/24 1517 B 18 Moist, m. dense, brown slity sand with gravel (SM) {SM)
28 19
20
5-8 Apd 20-22 80/4" Maoial, v. dense, brown silly sand with gravel (SM) 3,
25
- 24)24 25.27 10 12 Motsl, m. dense, brown slity sand with gravel (SM)
15 18
5-10 24124 27-28 15 18 Moist, dense, brown sandy 3ill (ML)
21 22
a0 END EXPLORATION @ 29"
GRANULAR SOILS COHESIVE S0ILS |[REMARKS:
BLOWSFT _ DENSITY BLOWSFE  DENSTY |1, Grinding at 4.5% UNIFIED CLASSIFICATION
0-4 ¥ LOOSE <2 v S0PT 2, Switched from HSA end compressad air al 5', Gravel G
4.0 LOOSE 2.4 SOFT 3, B0 blows on cobble al 20°4", Sand 5
10-30 M DENSE 4-B M STIFF 4. Hole grouled to ground surfaca upon c‘ompleﬁun of boring. Siit M
10- %0 DENSE 515 STIFF Clay C
*50 v DEMNSE 15-30 v STIFF Dascaplion shall ralerence
»30 HARD USCS classificaion char
NOTES: s THE STRATIFICATION LINES REPRESENT THE APPROXIMATE BOUNDARY BETWEEN SON. TYPES, TRANSITIONS MAY BE GRADUAL,

) STANDARD PENETRATION RESISTAMCE, N-VALLIE. IS THE NUMBER OF BLOWS REQUIRED TO DRIVE THE BAMPLER FROM 8-18 INCHES OF PENETRATION

d) UNCONANED COMPRESSION STRENGTH, Qu, WAS RETERMINED FROM THE SPLIT BPCON SAMPLE UTTLIZING A POCKET PENETROMETER.

lBORlNG NO. 8122

a) TO CONVERT FEET TO METERS MULTIPLY BY apdaxio?




=H Burns and Roe Enterprises, Inc.

Date: December 2, 2001 Test Pit No.: TP-110

ProJect: Towantic Energy Center Ground Elev.: +841 ft
Oxford, Connecticut

TestPit Lo

DEPTH (ft) | SAMPLE OBSERVATION & CLASSIFICATION OF MATERIAL
NO.

0 to9” Topsoil over

9" to Brown fm Sand, secme Silt and Clay, some fc Gravel

(Silty Sands — SM)

10'-0"

Bottomn of Test Pit 10°-0" (El +831 ft)

GROUNDWATER DATA

12/5/00 — Groundwaler al a depth of 9'-0".




=3 Burns and Roe Enterprises, Inc.

Date: December 1, 2001 Test Pit No.: TP-111

ProJect: Towantic Energy Center Ground Elev.: +846 ft
Oxford, Connecticut

Test Pit Log
DEPTH (ft) | SAMPLE OBSERVATION & CLASSIFICATION OF MATERIAL
NO.
0 tog” Topsoll over
6" to Tan brown fm Sand, little Clay Sit, Iittle f¢ Graval
(Silty Sands — SM) over
40"
4'-0" to Brown fm Sand, some Silt and Clay, some fc Gravel and Cobbles
(Silty Sands — SM) )
16'-4”
Bottom of Test Pit 16'4" (El +829.7 {t)
GROUNDWATER DATA

'12/1/00 2:00 PM — Test pit dry; however, groundwater beginning to seep into excavation from a
deplh of 3 ft.
12/5/00 — Groundwater at a depth of 5-0".
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Site Number: 412916073121701 - CT-SB 42 SOUTHBURY, CT
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AVAJLABIE GATA®
% Begin
£ Data Type Date End Date Count
§‘° Current / Historlcal Observations 2007-10- 2014-12-
g Q1 20
= Dally Data
Depth to water level, feet below 2002-03- 2014-12- 4377
land surface 20 19
Dally Statistics
Depth to water level, feet below 2002-03- 2013-09- 1971
land surface 20 a0
2 Monthly Statistics
- Depth to water level, feet below : .
%‘ land surface 2002-03 2013-09
S Annual Statlstics
o Depth to water level, feet below
183 land surface 2002 2013
Fleld groundwater-level 1993-08- 2014-11- 337
measurements 19 25
Water-Year Summary 2006 2013 8
Additional Data Sources BDe:t:' End Date Count
Groundwater Watch **offsite** 1993 2014 4703
OPERATION:
Record for this site is maintained by the USGS Connecticut
Water Science Center
Emall questlons about thlis site toConnecticut Water Science
Center Water-Data Inquiries
Site Statistics

Most recent data value: 13.31 on 12/21/2014
Perlod of Record Monthly Statistics for 412916073121701
Depth to water level, feet below land surface

All Approved Continuous & Perlodic Data Used In Analysis
Note: Highlighted values In tha table indicate dosast statistic to the most recent

datn velue,

MonthLOWest 10th 25th 50th 75th 90th Highest™ " Moer
Median %lle %lle %lle %lle %lle Median . °f

Jan 19.10 13.78 13.43 12.61 12.14 11.74 11.68 21

Feb 16.63 14.11 13.10 12,48 11.96 11.41 11.39 19

Mar 15.20 13.30 12.72 12.01 11.52 11,23 10.82 20

Apr 14.79 13.90 12.97 12.58 11.96 11.82 11.65 21

May 15.47 14.51 13.97 13.37 12.54 12.22 12.20 21
Jun  17.45 16.48 15.92 14.62 13.19 12.65 12,34 21

Jul  20.15 19.25 17.61 16.06 14.35 13.65 13.15 21

Aup 22.87 21.49 10.93 17.46 15.60 14.30 13.85 22
Sep 23.79 23.19 21.06 19.17 16.24 14.61 12.53 22

Oct 2293 22.80 20.43 17.22 14.87 12.47 12.08 21

Nov 22.17 21.09 15.43 14.96 12.96 12,34 11.90 21
Dec 20.37 19.84 14.91 12.87 1215 11.86 11.46 21

Am of 12/19/2014 20:14-2
=l Stallstica Optlons

Q View monthiyear siatislics

Daily Groundwater Data

http://groundwaterwatch.usgs.gov/AWLSites.asp?mt=g&S=412916073121701&ncd=awl

Moat recent Provisional daily datas valua: 13.31 on 12/21/14
Summary for Perlod of Continuous Record
Depth to water level, feet below land surface
Approved Dally Mean Values Data Used In Analysls

SDeagtl: End Date Days Cqu:I ete
03/20/02 09/30/13 3,971 94
Lowest 5th 10th 25th 50th 75th 90th 95th Mighest
Lavel dblle %lle %lile %lle %lle %lle %lle Level
24.86 22,03 - 7% 16.53 13.89 12.68 12.01 11.75 10,80
12/22/2014
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Dally Data Options

EITEES View latest data on NWISWeb

A & H

2]

View data in calendar format
Download data in text format

View dally medians

View Dally Value Moving Averages

Periodic Groundwater Data
Summary for Perlod of Record Perlodic Water Lavels

o nu F 3L
Yeam Pind crented: 12/29D 14 11:10
Provisional Hotorcal  Rengnop  Approved Daly
Daly Gala Deily Mectan Mn & Max
4154607 7121701 -CT-8B 42 SDUTHBURY, CT
USGS
- | 433

Elmvation above NGVD 1929, fest

Depth to water lavel, feet below land surface
Approved Perlodic Water Level Values

Begln Date End Date Number of Values
08/19/93 11/25/14 337
Highest Date of Highest Lowest Date of Lowest
WL WL WL WL
10.82 D3/28/94 24.77 09/25/10
E Groundwater Levels Options
FATTE View latest data on NW1SWeb

2

Download Groundwater levels In text format

Pericd of Record - All Data Types
Summary for Perlod of Record - All Data Types

i o
i i G O B :
e S ELS N A g
& . % Vi 4
: Pod
1 + s + + "
H !
- ¢ { 20
P NS .
M OB N @ R W WA o 1 WM
Years Piot cresdwd: 1077730 W 0302
+ Purindc Yyater Level Measurement
41BN -CT-AB 42 EOUTHBLUAY,CT
— —
USGS
I 455
.
R &% ¥ J
ﬁ:.’f* S3Ay .
L 13 o” LR 1
-

Depth to water level, feet below land surface

Begln Date End Date "';'::L‘:’s“
08/19/93 12/21/14 5,387
Highest Date of Lowest Date of
WL Highest WL wL Lowest WL
10.8 03/14/13 24.86 10/01/10
Period of Record Options

TS View latest data on NWISWeb for all data types

£ view annual monthly statistics for all data types

L 1 1 L 1 :

- £} Download Groundwater levels [n text format of all data types

W @ M M 0 4

Years Pint crestad ; 12720 H 11:10
Approved Provisional  Periodic Veler
Dally Datey DalyDala  Leye ﬂ-uarnrl

Relurn to County Page

Return 1o Slate Page

http://groundwaterwatch.usgs.gov/AWLSites.asp?mt=g&S=412916073121701&ncd=awl

“References to non-Department of Lhe Interor (DOT) products do not comstitute sn endorsement by the DOL.

12/22/2014
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2 USGS

Search USGS

SEience for a changimg worlid

Groundwater Watch Latest News...

U.8, Department of the Interior
U.8. Geological Survey
Retrieved: 12/22/2014 1:57:05 PH

—————————————————————————— WARNING --—-ree—m—me— e e e
Some of the data ycu have obtained from this automated
U.S. Geclogical Survey database have not received
Director's approval and as such are provisional

and subject to revision. The data are released

en the condition that neither the USGS nor the

United States Government may be held liable for

any damages resulting from its use.

This file consists of space delimited columns of data,
which inclode the following fields:

column column definition

1. agency_cd Rgency colleccing ¢r maintaining the site

2. site_no U5GS site idemtification number

3. parm_code Parameter code

4. lev_dt Date

5. lev_va Depth to water level, feet below land surface (Missing value indicated by '=-=-- ")

6. a3l lev va Rlbitude of Water Level, in Feet Above Sea Level ([Missing value indicated by '—-=-—- ')

7. lev status _cd Waker level status code, defined at: http://waterdata.usgs.gov/nwis/gwlevels/?helpd

Hote: '*' in the status field indicates a partial date.

-===-- Agency Code: US GEOLOGICAL SURVEY

----- Scation ID: 412916073121701, Station Name: CT-SB 42 SOUTHBURY, CT
===== Start of Data

USGS 412916073121701 72019 08/19/1993 14.62 ————- -
USGS 412916073121701 72019 08B/30/1993 19.92 ---—- -
USG5 412916073121701 7201% 09/14/1993 20.70 ---—— -
USGS 412816073121701 72019 09/15/1993 20.57 ===-- -
USGS 412916073121701 72019 09/271/1993 15,59 ---— -
USGS 412816073121701 72019 10/12/1893 17.22 ----- -
USGS 412916073121701 72019 10/26/1993 16.20 ——--- -
USGS 412916073121701 72015 11/08/1993 15.30 ———-- -
USGS 412816073121701 72019 11/26/1993 14.62 -~~-- -
USGS 412916073121701 72019 12/17/1993 12,13 ———-- -
USGS 412816073121701 72019 12/30/19593 12.17 ----- -
USG5 412916073121701 72019 01/12/1994 12.95 ---—— -
USGS 412816073121701 72019 01/27/1954 12.72 ——ee- -
USGS 412516073121701 72019 02/25/1994 11.94 —-—--- -
USGS 412916073121701 72019 03/28/1994 10.82 ———-- -
USGS 412916073121701 72019 04/12/1994 11.60 ----- -
USG5 412916073121701 72019 04/25/1994 12.09 ---— -
USGS 412916073121701 72019 05/09/1994 12,57 ----- -
USGS 412916073121701 72019 05/23/1994 12,58 ---—- -
USGS 412916073121701 72019 06/10/1984 14.63 -—wu—- -
USGS 412516073121701 72018 06/27/1994 12.65 -—---— -
USGS 412916073121701 72019 07/08/1994 14.65 ———-- -
USGS 412916073121701 72019 07/21/1994 16.06 —---~ -
USGS 412916073121701 72019 07/27/1584 16.36 --—-- -
USGS 412916073121701 72019 08/10/1994 15.82 ---~-- -
USGS 412916073121701 72019 08/31/1994 13.47 ----—- -
USGS 412916073121701 72019 09/12/19%4 14.80 ----- -
UsSGS 412516073121701 72019 09/29/1994 13.67 -——-—— -
USGS 412916073121701 72019 10/12/1994 14.39 —-—-u- -
USGS 412916073121701 72019 10/25/1994 15.03 —--——- -
USGS 412916073121701 72019 11/11/1994 15.18 —---- -
USGS 412916073121701 72019 11/22/1994 15.16 ----- -
USGS 412916073121701 7201% 12/16/1994 12.35 ---—- -
USGS 412816073121701 72019 12/27/1994 11.85 ----- -
USG5 412916073121701 72019 01/10/1995 11,89 -—-~-—- -
USGS 412516073121701 72019 01/26/1995 11.55 -~-~~ -
UsGs 412916073121701 72019 02/10/1995 13.01 -—---- -
USGS 412816073121701 72019 02/23/1995 12.45 ----- -
USGS 412916073121701 72019 03/09/1995 11.98 ----- -
USGS 4128916073121701 72019 03/29/1995 12.85 ----~ -
USGS 412916073121701 72019 04/10/1995 13.45 ----—- -
USGS 412916073121701 72019 04/2B/1985 13.05 =w-w- -
UsSGsS 412916073121701 72019 05/15/1995 13.53 ----- -

HE A wn ge mi oo B MK R S0 A 0N D9 Sk 3k SR Ob @b O Dk S S5k on %m At 0E BT MR SR AR AR

http://groundwaterwatch.usgs.gov/DownloadWL.asp?S=412916073121701&sc=09&sa=... 12/22/2014



USGS -- Groundwater Watch

USGS
UsGS
UsGs
USGS
UsGS
UsSGS
UsGS
USGS
usGs
UsGs
USGS
UsGS
UsGS
UsGSs
USGS
USGS
UsSGS
USGS
USGS
usGs
UsSGS
USGS
USGS
USGS
USGS
UsGs
UsGs
USGS
USGS
UsGS
USGS
UsGs
UsGs
USGS
USGS
UsSGS
USGS
USGS
USGS
USGS
USGS
USGS
USGS
USGS
UsGS
USGS
USGS
USGS
USGS
USGS
UsGS
USGS
UsSGs
USGS
USGS
U5GS
UsSGS
UsSGS
UsGs
UsGs
USGS
UsGs
UsGs
USGS
UsSGS
USGS
USG5
UsSGS
USGS
USGS
USGS
USGS
UsGS
UsGs
USGS
USGS
USGS
USGS
UsGs
UsGs
USGS
USGS

http://groundwaterwatch.usgs.gov/DownloadWL.asp?S=412916073121701&sc=09&sa=...

412916073121701
412916073121701
412916073121701
412916073121701
412916073121701
412916073121701
412916073121701
412916073121701
412916073121701
412916073121701
412916073121701
412916073121701
412916073121701
412916073121701
412916073121701
412916073121701
412916073121701
412916073121701
412916073121701
412916073121701
412916073121701
412916073121701
4125186073121701
412916073121701
412916073121701
412916073121701
412916073121701
412916073121701
412916073121701
412916073121701
412916073121701
412916073121701
412916073121701
412916073121701
412916073121701
412916073121701
412916073121701
412916073121701
412916073121701
412916073121701
412916073121701
412916073121701
412916073121701
412916073121701
412916073121701
412916073121701
412916073121701
412916073121701
412916073121701
412916073121701
412916073121701
412916073121701
412916073121701
412916073121701
412916073121701
412916073121701
412916073121701
412916073121701
412916073121701
412816073121701
412916073121701
412916073121701
412916073121701
412916073121701
4129816073121701
412916073121701
412916073121701
412916073121701
412916073121701
412916073121701
412916073121701
412916073121701
412916073121701
412916073121701
412918073121701
412916073121701
412916073121701
412916073121701
412916073121701
412916073121701
412916073121701
412916073121701

72019
72019
72019
72019
72019
72019
72018
72019
72019
72019
72019
72019
72019
72019
72019
72019
72019
72019
72019
72019
72019
72019
72019
72019
72019
72019
72019
72019
72019
72019
72019
72019
72018
72019
72019
72019
72019
72019
72019
72019
72018
72019
72019
72019
72019
72019
72019
720189
72019
72019
72019
72019
72019
72018
72019
72019
72019
72018
72018
72019
72019
72019
72019
72019
72019
72019
72019
72019
72019
72019
720189
72018
72018
72019
72019
120189
72019
72019
72019
72019
72019
72019

05/30/1995
06/19/1995
06/27/1995
07/11/1995
07/30/1995
08/07/1995
0B8/2B/1995
09/13/1995
09/30/1595
10/17/1995
10/30/1995
11/30/1995
12/12/1995
01/11/1996
01/29/1996
0271271996
02/28/189%¢
03/15/1996
03/25/1996
D4/11/1996
04/29/1996
05/20/159%6
05/29/1996
06/12/1896
06/24/1996
07/30/1996
08/15/1996
08/30/1996
09/11/1996
09/24/1996
10/30/1996
11/27/1996
12/26/1996
01/28/1997
02/27/1997
03/31/1597
04/24/1997
05/30/1897
06/27/1997
07/31/1997
08/28/1997
09/29/1997
10/30/1997
11/26/1997
12/30/1997
01/30/1998
02/26/1998
03/31/1998
04/30/1598
05/27/1993
06/30/1958
07/30/1998
08/31/1998
09/29/1998
10/29/1998
11/23/1998
12/23/1998
01/31/1999
02/26/1999
03/31/19689
04/25/1999
05/27/1899
06/30/1998
07/29/1999
0B/26/1999
05/20/1959
10/28/199%
11/298/1999
12/28/1999
01/31/2000
02/23/2000
03/29/2000
04/286/2000
05/31/2000
06/25/2000
07/26/2000
08/30/2000
09/27/2000
10/25/2000
11/28/2000
12/27/2000
01/30/2001

Page 2 of 5

12/22/2014



USGS -- Groundwater Watch

UsGS
USGS
UsSGS
UsSG3
UsGSs
USGS
USGS
UsSGS
UsGs
UsGs
USGS
USGS
UsGS
USGS
UsGS
UsSGS
USGS
USGS
UsGS
UsSGs
UsGs
UsSGS
USGS
UsGS
USGS
UsGSs
USGS
UsSGSs
USGS
UsSGS
UsGS
UsSGS
UsGs
UsSGS
UsGs
USGS
USGS
UsGS
UsSGS
USGS
USGS
USGS
UsGS
USGS
UsGS
USGS
UsGs
UsGSs
UsGs
USGS
UsGS
USGS
UsGS
UsGS
USGS
UsGSs
UsGSs
USGS
USGS
UsGSs
USGS
UsGs
UsGS
UsSGS
USGS
USGS
UsGs
UsSGS
UsGS
UsGS
UsGs
USGS
USGS
USGS
usGs
USGS
usGs
USGS
USGS
UsGs
UsGs
UsGS

http://groundwaterwatch.usgs.gov/Download WL.asp?8=412916073121701&sc=09&sa=...

412916073121701
412916073121701
412916073121701
412516073121701
412516073121701
412916073121701
412916073121701
412916073121701
412916073121701
412916073121701
412916073121701
412916073121701
412916073121701
412916073121701
412916073121701
412916073121701
412916073121701
412916073121701
412916073121701
412916073121701
412916073121701
412916073121701
412916073121701
412516073121701
412916073121701
412916073121701
412916073121701
412916073121701
412916073121701
412916073121701
412916073121701
412916073121701
412916073121701
412916073121701
412916073121701
412916073121701
412516073121701
412916073121701
412916073121701
412916073121701
4125916073121701
412916073121701
412916073121701
412816073121701
412916073121701
412916073121701
412916073121701
412916073121701
412916073121701
412916073121701
412916073121701
412916073121701
412916073121701
412916073121701
412516073121701
412916073121701
412916073121701
412916073121701
412916073121701
412916073121701
412916073121701
412916073121701
412916073121701
412916073121701
412916073121701
412916073121701
412816073121701
412916073121701
412916073121701
412916073121701
412916073121701
412516073121701
412916073121701
412916073121701
412916073121701
412916073121701
412916073121701
412916073121701
412916073121701
4129816073121701
412916073121701
412916073121701

72019
72018
72013
72019
72019
72019
72019
72019
72019
72019
72019
72019
72019
72019
72019
72019
72019
72015
72019
72019
72019
72019
72019
72019
72019
72019
72019
72019
72019
72019
72019
72019
72019
72019
72019
72019
72019
72019
72019
72019
72019
72019
72019
720189
72018

02/28/2001
04/30/2001
05/30/2001
06/29/2001
07/25/2001
08/30/2001
09/26/2001
10/28/2001
11/26/2001
12/27/2001
01/29/2002
02/26/2002
03/15/2002
03/22/2002
03/25/2002
03/25/2002
04/05/2002
04/13/2002
04/20/2002
04/24/2002
04/26/2002
05/03/2002
05/11/2002
05/18/2002
05/24/2002
05/25/2002
06/02/2002
06/09/2002
06/24/2002
07/11/2002
07/30/2002
08/28/2002
08/31/2002
08/25/2002
09/28/2002
10/13/2002
10/20/2002
10/27/2002
10/30/2002
11/03/2002
11/22/2002
11/24/2002
1271472002
12/23/2002
01/29/2003
02/25/2003
03/22/2003
03/25/2003
04/06/2003
04/13/2003
04/29/2003
05/28/2003
06/24/2003
07/28/2003
08/25/2003
08/24/2003
10/27/2003
1172172003
12/22/2003
01/27/2004
02/26/2004
03/31/2004
04/27/2004
05/05/2004
06/30/2004
07/28/2004
08/30/2004
08/28/2004
10/25/2004
11/23/2004
12/27/2004
01/28/2005
02/25/2005
03/30/2005
04/21/200%
05/25/2005
06/23/2005
07/20/2005
08/25/2005
09/20/2005
10/28/2005
11/22/72005

Page 3 of 5

12/22/2014



USGS -- Groundwater Watch

UsGs
UsGS
UsGs
USGS
USGS
USGS
UsGSs
UsGs
USGS
UsGS
UsSGS
UsSGS
UsGs
UsGs
USGS
UsGS
USGS
USGS
UsGS
USGS
UsGS
USGS
UsSGs
USGS
USGS
UsGS
US5GS
UsGs
UsGSs
UsSGS
USGS
UsGS
UsSGS
USGS
UsGS
USGS
UsSGS
UsGs
USGS
UsGSs
UsGS
USGS
USGS
UsSGS
USGS
USGS
USGS
UsGS
UsGs
USGS
USGS
USGS
USGS
USGS
USGS
UsGs
UsSGS
USGS
UsGSs
UsGS
UsGs
usGs
UsGs
UsSGS
USG5
USGS
USGS
USGS
USGS
USGS
UsGS
USGS
USGS
UsGS
UsSGS
UsSGS
UsSGS
USGS
USGS
USGS
USGS
USGS

http://groundwaterwatch.usgs.gov/DownloadWL.asp?5=412916073121701&sc=09&sa=...

412916073121701
412916073121701
412916073121701
412916073121701
4125916073121701
412916073121701
412916073121701
412916073121701
412916073121701
412916073121701
412916073121701
412916073121701
412916073121701
412916073121701
412916073121701
412916073121701
412916073121701
412916073121701
412916073121701
412916073121701
412916073121701
412916073121701
412916073121701
412916073121701
412916073121701
412816073121701
412916073121701
412916073121701
412916073121701
412916073121701
412816073121701
412916073121701
412916073121701
412916073121701
412916073121701
412916073121701
412916073121701
412916073121701
412916073121701
412916073121701
412916073121701
412916073121701
412916073121701
412916073121701
412916073121701
412916073121701
412916073121701
412916073121701
412916073121701
412916073121701
412916073121701
412916073121701
412916073121701
412916073121701
412916073121701
412916073121701
412916073121701
412916073121701
412916073121701
412916073121701
412916073121701
412916073121701
412916073121701
412916073121701
412916073121701
412816073121701
412816073121701
4129816073121701
412916073121701
412916073121701
412916073121701
412916073121701
412916073121701
412916073121701
412916073121701
412916073121701
412916073121701
412916073121701
412916073121701
412916073121701
412916073121701
412916073121701

72019
72019
72019
72019
72019
72019
72019
72013
12013
720189
72019
72019
72019
72019
72015
72019
72019
72019
72018
72019
72019
72019
72019
72019
72019
72019
72019
72019
72019
72019
72019
72019
720189
72019
72019
72015
72019
72019
72018
72019
72019
72019
72019
72019
72018
72019
72019
72019
72019
72015
72019
72018
72019
72019
72018
72019
72019
72019
72019
72019
72019
72019
72019
72019
72018
72019
72019
72019
72019
72019
72019
72019
72019
72019
72013
72018
720158
72019
72019
72019
72018
72019

12/21/2005
01/27/2006
02/23/2006
03/10/2006
04/26/2006
05/22/2006
06/22/20086
07/20/2006
08/28/2006
09/22/2006
10/24/2006
11/20/2006
12/2B/2006
01/2%/2007
02/27/2007
03/26/2007
04/24/2007
05/28/2007
06/26/2007
07/26/2007
08/28/2007
09/20/2007
10/28/2007
11/16/2007
11/27/2007
12/27/2007
01/289/2008
02/27/2008
03/27/2008
04/24/2008
05/28/2008
06/05/2008
0&/10/2008
06/25/2008
07/30/2008
08/29/2008
09/24/2008
10/27/2008
11/25/2008
12/18/2008
12/29/2008
01/22/2009
02/24/2009
03/31/2009
04/25/2008
05/27/2009
06/04/2009
06/22/2009
06/24/2009
06/26/2009
06/30/2009
07/31/2009
08/24/2009
08/31/2009
09/30/2009
10/28/2009
10/30/2009
11/30/2008
12/10/2009
12/29/2009
01/27/2010
02/23/2010
04/01/2010
04/08/2010
04/08/2010
04/15/2010
04/28/2010
05/20/2010
06/28/2010
06/30/2010
07/28/2010
08/16/2010
08/23/2010
08/30/2010
09/29/2010
10/26/2010
11/15/2010
11/29/2010
12/258/2010
02/28/2011
03/30/2011
04/27/2011

Page 4 of 5

12/22/2014



UUSGS -- Groundwater Watch

412916073121701
412916073121701
412916073121701
412916073121701
412916073121701
412516073121701
412916073121701
41291607312170)
412916073121701
412916073121701
412916073121701
412916073121701
412916073121701
412916073121701
412916073121701
412816073121701
412916073121701
412916073121701
412916073121701
412916073121701L
412916073121701
412916073121701
412916073121701
412916073121701
412916073121701
412916073121701
412916073121701
412916073121701
412916073121701
412816073121701
412816073121701
412916073121701
412916073121701
412916073121701
412916073121701
412916073121701
412916073121701
412916073121701
412916073121701
412916073121701
412916073121701
412916073121701
412916073121701
412916073121701
412916073121701
412916073121701
412916073121701
412916073121701
End of Data

Return To Stalion Page [

05/24/2011
06/28/2011
07/25/2011
08/04/2011
08/08/2011
08/31/2011
09/13/2011
09/26/2011
10/26/2011
11/28/2011
12/02/2011
12/20/2011
01/31/2012
02/03/2012
02/086/2012
0z/08/2012
02/28/2012
03/27/2012
04/24/2012
05/29/2012
06/271/2012
07/17/2012
07/27/2012
08/29/2012
08/26/2012
10/31/2012
11/27/2012
12/05/2012
1272772012
01/30/2013
03/25/2013
72019 04/30/2013
72019 06/26/2013
72019 08/28/2013
72019 09/11/2013
72019 09/13/2013
72019 12/11/2013
72019 01/27/2014
72019 03/25/2014
72019 04/28/2014
72019 05/29/2014
72019 06/27/2014
72019 07/30/2014
72019 08/27/2014
72019 09/22/2014
72019 09/25/2014
72019 10/28/2014
72019 11/25/2014

72019
72019
72019
72019
72019
72018
72018
72019
72019
72019
72018
72019
72015
72019
72018
72019
72019
72019
72019
72019
72019
72019
72019
72019
72019
72019
72019
72019
72019
72019
72019

Return to County Page |

Page 5 of 5

Return to Siate Page Relurn To National Page

Accasslbllity

FOIA

Privacy

to non-Depart; of tha Inlenor (DO§) products do nol irtut by Lha DOI.

Policles and Notlces
U.5. Department of the Interlor |U.S. Geclogical Survey

&

URL: http://groundwaterwatch.usgs.gov/DownloadWL.asp
Page Contact Information: OGW Webmaster
Last update: Wednesday, July 09, 2014 at 11:30

Page displayed in D.074 seconds.

http://groundwaterwatch.usgs.gov/DownloadWL.asp?S=412916073121701&sc=09&sa=...

TAKzE Fe o ¢
AME

12/22/2014



DRAWING

INDE X

CIVIL DRAWINGS

ACO

D,

OV TOWANT
Sl
OXFO

A
- RMIT SU

)

C
-V

s\

O

°M

), CONNE

RGY C
- NI
CHCUT
SMISSION S

N TE

DRAWING NO. REVISION TITLE
CO01 - COVER
C300 - EXISTING CONDITIONS
C305 - SITE PLAN Nyl
C310 - STORMWATER MANAGEMENT & GRADING PLAN
C315 - FROSION CONTROL PLAN N
C320 - DETAILS )
C321 - STORM DRAINAGE  DETAILS N
C325 - STORMWATER RENOVATION AREA CROSS SECTIONS & PLANTING SCHEDULES TN
C330 - EROSION CONTROL NARRATIVE
MECHANICAL DRAWINGS N
DRAWING NO. REVISION TITLE ;
M301 3 GENERAL ARRANGEMENT ELEVATION LOOKING EAST
152
2BV
olft MAP LOCATION
3 )
APPROXIMATE SCALE: 1T =1000
CORNERSTONE PROFESSIONAL PARK, SUITE D-101
43 SHERMAN HILL ROAD
\WOODBURY (203) 266-0778 CONNECTICUT)
Rev Revision Date Dwn [Chkd cAthZ;OE:Sr Rev Revision Date| Dwn |Chkd cAthZ;OE:Sr Rev Revision Date| Dwn |Chkd CAhD\'De:O\E/:SF Drawing Control Dézgiﬂeegmi;f RevDTOefwe CPV TOWANTIC ENERGY CENTER
1| REVISED PER SITING COUNCIL REVIEW |2/13/15 Purpose | | Dote |TURRY | bate eor OXFORD, CONNECTICUT
I Vi
2 | REVISED PER CT DEEP REVIEW 2/24/15 ol %m: TITLE SHEET AND DRAWING LIST
Comment nsTr
For BURNS AND ROE ENTERPRISES, INC.
Bid Drawn [Designed] Cheoked Engineers and Constructors - Oradell, NJ
Eggricotion JH Connecticut License No. PEC 39
E%;strucﬁon E?Sqneer Date Approved for Construction| Work Order Drawing No Sh Rev
cocle NoNEJ Chief _ClVL____Endineer 3528 COO1 F




CiviL{ 1

Civil Engineers

February 25, 2015

Via E-Mail and First Class Mail

Mr. Doug Hoskins

Connecticut Department of Energy and Environmental Protection
Inland Water Resources Division

Bureau of Water Protection and Land Reuse

79 Elm Street

Hartford, CT 06106-5217

Re: PGP -201409826
NAE-2014-2062
CPV Towantic Energy Project, Oxford, CT

Dear Mr. Hoskins;

On behalf of CPV Towantic, LLC, Civil 1 submits this response letter to the letter from
Cheryl A. Chase, Director of the Inland Water Resource Division, dated January 12, 2015, for the
above referenced project. Accordingly, please find our responses to the review comments along
with the pertinent attachments:

Comment #1. Your application does not include sufficient on-site compensatory mitigation
for unavoidable wetland impacts. One possible mitigation effort, if sufficient hydrology
exists, would be to transform the two stormwater basins, which are assumed to be designed
as dry basins, into wet basins supporting a viable stand of wetland vegetation. An analysis of
this potential design feature should be performed and forwarded for our review. Be advised
that created wetlands in stormwater basins are typically not to be used for compensatory
mitigation, however this would be acceptable in combination with the in-lieu fee expected to
be paid as part of Army Corps mitigation.

Response #1. In order to determine if sufficient hydrology exists to support wet basins we
have reviewed the geotechnical report prepared by Burns & Roe in January 2001. We have
also overlaid our stormwater renovation areas on the test pit & boring location map to find
the closest data points (see attached test pit & boring location mapping as well as

results). While there are no borings or test pits directly in the proposed renovation areas
themselves, borings were performed in proximity to both Areas A and B and the material
throughout the site was found to be consistent. Therefore, the data collected from these test
pits is sufficient for the purposes of evaluating the suitability of the soils and hydrology to
support the two proposed basins. In general the site contains very deep glacial till.

The executive summary of the geotechnical report states:

“This investigation indicated that typically water at the site accumulates in the upper
medium dense silty sands, and is unable to penetrate the lower more dense silt soils, which
appear to act as a confining unit. Test pits performed on-site generally indicated that water

T 203 266 0778
F 203 266 4758
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Suite D-101

43 Sherman Hill Road
Woodbury, CT 06798
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will typically flow out of upper granular soils, down the sides of the excavations to the
bottom. The water flow into the excavations was observed to be generally slow due to both
the dense state of the subsurface soils and large amounts of fines in the materials.”

This means that the site would be suited for construction of the renovations areas as “wet
basins " due to the fact that we will be intercepting the groundwater table and that our basin
will be constructed in the lower, more dense soils which will be less prone to any significant
exfiltration. We have attached the test pit and boring results for the locations closest to each
of the basins and will discuss each further below:

Stormwater Renovation Area A:

The deepest excavations proposed are +/-16". The closest bore holes in the area reached
depths of 23, 25 and 29 ' without encountering bedrock. Test pits done in December of
2001 indicated groundwater seepage/depths from 6’-10" below grade. We would expect to
be able to excavate without hitting bedrock and will intercept the groundwater table which
will support the hydrology for a stormwater wetland in combination with the total proposed
drainage area contributing to Basin A which is 9.4 acres.

Stormwater Renovation Area B:

The depth of the excavation for the basin varies from +/-26’ to a maximum of +/-35". The
closest bore holes in the area reached depths of 24, 24" and 29’ without encountering
bedrock. All boring holes contained moist, dense silty sand at the bottom with no evidence
of bedrock. Test pits done in December of 2001 indicated groundwater seepage/depths from
5°-9' below grade. We would expect to be able to excavate without hitting bedrock and will
intercept the groundwater table which will support the hydrology for a stormwater wetland
in combination with the total proposed drainage area contributing to Basin B which is 8.5
acres.

It should also be noted that the test holes were done in December of 2001 during an
extremely dry period. We have attached data from the closest USGS monitoring well located
in Southbury that document groundwater levels during that time were in the 5-10th
percentile range. The fact that groundwater was encountered on our site at depths of 5-10’
during that time further supports our evaluation that sufficient hydrology does exist to
support the two wetland basins with not only the contributing drainage areas but also a
significant contribution from groundwater discharge into the basins. This hydrology would
support a viable stand of native wetland vegetation in both basins.

Additional confirmatory test pits in the location of the detention basins have not been
completed at this time. CPV will conduct additional confirmatory test pits in the area of the
detention basins and submit this information as part of the Development & Management
plans to the Connecticut Siting Council (Docket No. 192B), and will also provide this
information to DEEP. The information provided will at a minimum contain the location of
the test pit, the surface elevation of the test pit, the soil profile encountered, the depth of the
test pit, the depth to mottling (if any), the depth to ground water (if any) and the depth to

ledge (if any).
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CPV will also install piezometers to monitor the groundwater elevations prior to
construction of the basins.

Both stormwater renovation areas have been redesigned as Extended Detention Shallow
Wetlands systems in accordance with the recommendations found in the 2004 Connecticut
Stormwater Quality Manual. We have attached the updated site plans as revised February
24, 2015 which show the revised basins and include detailed cross sections and planting
schedules for each of the basins on Sheet C325 of the plan set. The plantings schedules,
developed by Dean Gustafson, Senior Wetland Scientist with All-Points Technology Corp.,
P.C., identify native wetland plants indigenous to Connecticut that have been selected for the
different hydrologic zones of the two Extended Detention Shallow Wetlands systems. We
have also attached a revised Stormwater Management and Erosion Control Report which
includes all of the supporting calculations for the Extended Detention Shallow Wetlands
including the required Water Quality Volume Calculations and hydrograph routing.

Comment #2. Be advised that it is the responsibility of the designer to ensure that the
stormwater outlet protection design criteria is suitable to the site and will adequately protect
the outlet area from scour and erosion. The area of concern is the design point DP-1 at the
location of

the stormwater outfall. Given the high outlet velocity and the site grading sloping toward the
neighboring property, it is recommended that the designer ensures non-erosive conditions at
the end of the proposed scour hole and there is no peak flow runoff increase to the adjacent

property.

Response #2. We have provided an analysis of the existing and proposed flows for the outlet
at DP-1 in the Stormwater Management and Erosion Control Report as revised February
24, 2015. We are proposing decreases in post development stormwater for all design storms
(2, 10, 25, 50 and 100 year storms) which will lessen any potential for erosion. The
decrease in post development flows ranges from 6.3% to 12.2%. Even though we are
providing a decrease in post development flows for all of the design storms we have
designed a preformed riprap scour hole in accordance with the CT DOT 2000 Drainage
Manual for the existing outlet to minimize the stormwater velocities and potential for
erosion. The outlet protection calculations are included in Appendix E of the Stormwater
Management and Erosion Control Report,

Comment #3 — Also, not included in the DEEP Letter of January 12, 2015, but included in
your email of December 9, 2015, “Since the project involves the connection of a new
stormwater drainage system to the Town’s existing one, the local authority must agree in
writing to accept proposed changes/connections. Please forward any sign-offs from the town
if you have them on file.

Response #3 — Please see attached letter from Nafis & Young, the Town of Oxford’s Civil
Engineers, dated January 9, 2015, confirming that the project’s connection to the Town of
Oxford drainage system is acceptable.
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Please send us a response letter confirming that DEEP approves these responses. If you have any
questions please feel free to contact us.

Sincerely,
CIVIL 1

IS S

Brian J. Baker, P.E.

cc! Susan Lee, USACE — New England District
Andrew Bazinet, CPV Towantic, LLC
Franca DeRosa, Brown Rudnick LLP
Dean Gustafson, All-Points Technology Corp., P.C.
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PERSPECTIVE VIEW

SUPPORTING POST AT LEAST e
42" LONG, 1.5" SQUARE <[
HARDWOOD OR STEEL POST <z

3l

_Flow _
r\\

6" BY 6" BACKFILL z
TRENCH =

~

SECTION

SUPPORTING POST AT LEAST
42" LONG, 1.5" SQUARE
HARDWOOD OR STEEL POST

HEIGHT OF FILTER
CLOTH ABOVE GROUND,
30" MAXIMUM, 20" MINIMUM

-

12" MIN.

/ﬁ UNDISTURBED GROUND

CONSTRUCTION NOTES FOR SILT FENCE

1. EXCAVATE A TRENCH A MINIMUM OF 6 INCHES
DEEP AND 6 INCHES WIDE ON THE UP SIDE OF THE
FENCE LOCATION.

2. DRIVE SUPPORT POSTS ON THE DOWN SLOPE
SIDE OF THE TRENCH TO A DEPTH OF AT LEAST
12 INCHES INTO ORIGINAL GROUND.

3. STAPLE OR SECURE THE GEOTEXTILE TO THE
SUPPORT POSTS PER MANUFACTURER’S
INSTRUCTIONS SUCH THAT AT LEAST 6 INCHES OF
GEOTEXTILE LIES WITHIN THE TRENCH.

4. BACKFILL THE TRENCH WITH TAMPED SOIL OR
AGGREGATE OVER THE GEOTEXTILE.

SILT FENCE

N.T.S.

POSTS:

FILTER

J7_g"
(5cm—12.5cm)

1.5” SQUARE HARDWOQOD
OR STEEL

CLOTH: MIRAFI 100X, ENVIROFENCE
OR APPROVED EQUAL

DETAIL

(156':m)

=

K

. PREPARE SOIL BEFORE INSTALLING BLANKETS, INCLUDING ANY NECESSARY APPLICATION OF LIME, FERTILIZER, AND SEED.

NOTE: WHEN USING CELL—O-SEED DO NOT SEED PREPARED AREA.

CELL—O—-SEED MUST BE

INSTALLED WITH PAPER SIDE DOWN.

. BEGIN AT THE TOP OF THE SLOPE BY ANCHORING THE BLANKET IN A 6” (15cm) DEEP X 6" (15cm) WIDE TRENCH

WITH APPROXIMATELY 12” (30cm) OF BLANKET EXTENDED BEYOND THE UP—SLOPE PORTION OF THE TRENCH.

ANCHOR THE

BLANKET WITH A ROW OF STAPLES/STAKES APPROXIMATELY 12" (30cm) APART IN THE BOTTOM OF THE TRENCH.
BACKFILL AND COMPACT THE TRENCH AFTER STAPLING. APPLY SEED TO COMPACTED SOIL AND FOLD REMAINING 12" (30cm)

PORTION OF BLANKET BACK OVER SEED AND COMPACTED SOIL.

SECURE BLANKET OVER COMPACTED SOIL WITH A ROW OF

STAPLES/STAKES SPACED APPROXIMATELY 12" (30cm) APART ACROSS THE WIDTH OF THE BLANKET.
BLANKETS WILL UNROLL WITH APPROPRIATE SIDE

. ROLL THE BLANKETS (A.) DOWN OR (B.) HORIZONTALLY ACROSS THE SLOPE.
AGAINST THE SOIL SURFACE.
IN APPROPRIATE LOCATIONS AS SHOWN IN THE STAPLE PATTERN GUIDE.

ALL BLANKETS MUST BE SECURELY FASTENED TO SOIL SURFACE BY PLACING STAPLES/STAKES
WHEN USING OPTIONAL DOT SYSTEM™, STAPLES/STAKES

SHOULD BE PLACED THROUGH EACH OF THE COLORED DOTS CORRESPONDING TO THE APPROPRIATE STAPLE PATTERN.
. THE EDGES OF PARALLEL BLANKETS MUST BE STAPLED WITH APPROXIMATELY 2"—5" (5cm—12.5cm) OVERLAP DEPENDING

ON BLANKET TYPE.

TO ENSURE PROPER SEAM ALIGNMENT, PLACE THE EDGE OF THE OVERLAPPING BLANKET (BLANKET BEING

INSTALLED ON TOP) EVEN WITH THE COLORED SEAM STITCH"ON THE PREVIOUSLY INSTALLED BLANKET.
. CONSECUTIVE BLANKETS SPLICED DOWN THE SLOPE MUST BE PLACED END OVER END (SHINGLE STYLE) WITH AN APPROXIMATE

3” (7.5cm) OVERLAP.
BLANKET WIDTH.

NOTE:

STAPLE THROUGH OVERLAPPED AREA, APPROXIMATELY 12" (30cm) APART ACROSS ENTIRE

*IN LOOSE SOIL CONDITIONS, THE USE OF STAPLE OR STAKE LENGTHS GREATER THAN 6" (15cm) MAY BE NECESSARY TO

PROPERLY SECURE THE BLANKETS.

EROSION CONIROL BLANKETS

S75: Material:

1007% straw matrix sewn into a photo—degradable net.
Straw: 5 Ibs/sq. yd.

Net: Lightweight degradable (Top side only)

S150: Material:

Straw fiber matrix sewn between two photo—degradable nets.

Straw: 5 Ibs/sq. yd.
Net: Lightweight degradable (Both sides)

CRITICAL POINTS

A. OVERLAPS AND SEAMS

B. PROJECTED WATER LINE

C. CHANNEL BOTTOM/SIDE SLOPE VERTICES

NOTE

* HORIZONTAL STAPLE SPACING SHOULD BE ALTERED IF NECESSARY TO ALLOW STAPLES TO SECURE THE CRITICAL POINTS ALONG THE

CHANNEL SURFACE.

** IN LOOSE SOIL CONDITIONS, THE USE OF STAPLE OR STAKE LENGTHS IN EXCESS OF 6” (15 CM) MAY BE NECESSARY TO PROPERLY

ANCHOR THE BLANKETS.

EROSION CONTROL BLANKET

N.T.5.

W

o

MOUNTABLE
50" MINIMUM BERM
| (Optional see
‘ | 6" MINIMUM Note 6)
RO TR
ﬁlllﬁMﬁMﬁMﬁ_ \ f
T[T FILTER | ExisTinG
CLOTH PAVEMENT
EXISTING
GROUND
50" MINIMUM |
o o A
-
/ . 8
. R <
N3 -
S 2
=
R 2
SHE
MINIMUM f

FLAN VIEW

STONE SIZE — USE 1”7 — 2" STONE, OR RECLAIMED OR RECYCLED CONCRETE EQUIVALENT.
LENGTH — AS REQUIRED, BUT NOT LESS THAN 50 FEET.
THICKNESS — NOT LESS THAN SiX (6) INCHES.

WIDTH — 12 FOOT MINIMUM, BUT NOT LESS THAN THE FULL WIDTH AT POINTS WHERE
INGRESS OR EGRESS OCCURS. 24 FOOT MINIMUM IF SINGLE ENTRANCE TO SITE.

FILTER CLOTH — TO BE PLACED OVER THE ENTIRE AREA PRIOR TO PLACING OF STONE.

SURFACE WATER — ALL SURFACE WATER FLOWING OR DIVERTED TOWARD CONSTRUCTION
ENTRANCES SHALL BE PIPED ACROSS THE ENTRANCE. IF PIPING IS IMPRACTICAL, A
MOUNTABLE BERM WITH 5:1 SLOPES WILL BE PERMITTED.

MAINTENANCE — THE ENTRANCE SHALL BE MAINTAINED IN A CONDITION WHICH WILL PREVENT
TRACKING OF FLOWING OF SEDIMENT ONTO PUBLIC RIGHTS—OF—WAY. THIS MAY REQUIRE
PERIODIC TOP DRESSING WITH ADDITIONAL STONE AS CONDITIONS DEMAND AND REPAIR
AND/OR CLEANOUT OF ANY MEASURE USED TO TRAP SEDIMENT. ALL SEDIMENT SPILLED,
DRIPPED, WASHED OR TRACKED ONTO PUBLIC RIGHTS—QOF—WAY MUST BE REMOVED
IMMEDIATELY.

WASHING — WHEELS SHALL BE CLEANED TO REMOVE SEDIMENT PRIOR TO ENTRANCE ONTO
PUBLIC RIGHTS—OF—WAY. WHEN WASHING IS REQUIRED, IT SHALL BE DONE ON AN AREA
STABILIZED WITH STONE AND WHICH DRAINS INTO AN APPROVED SEDIMENT TRAPPING

DEVICE.
PERIODIC INSPECTION AND NEEDED MAINTENANCE SHALL BE PROVIDED AFTER EACH RAIN.

STABILIZED
CONSTRUCTION ENTRANCE

N.T.S.

NOTES:

2"x2"” STAKES

\ I

[T T T T T T T T T T T RIGID PAVEMENT
FOR SLOPE
24" MINIMUM FINAL GACKFILL SEE PLAN
6" MINIMUM
ot INITIAL BACKFILL (4" TO 6” LIFTS, COMPACT AS NECESSARY) ﬂﬁgﬁgl LT
(COMPACTED CLASS I, Il OR Il MATERIAL) TTEE TS T T
===z
o . SPRINGLINE
Fal HAUNCH (4" TO 6” LIFTS, COMPACT AS NECESSARY) ==
(COMPACTED CLASS 1, Il OR il MATERIAL) T[Hl:lll:l
A :| :| — [ [=
SEF SITE PLAN | 4"-6" BEDDING ~ STRUCTURAL BACKFILL Sgg\%*\ECTS%FEFFSQ'Q#
FOR SIZF (COMPACTED CLASS I, Il OR il MATERIAL) WIDTH OF PAVEMENT BEHIND
7 UTALE FOUNDATION CURB TO ACCOMMODATE CURB MACHINE
12" MIN. LIPE 72" MIN.
A, APPROVED COMPACTED
TRENCH WIDTH SUBGRADE

STORM DRAINAGE PIPE BEDDING DETAIL

N.T.S.

12'
TOP BERM
SEE PLAN

WEIR CREST
12" BELOW TOP BER

3.
<7
RENOVATION AREA 2” CRUSHED STONE x Slopé\ MODIFIED
BOTTOM / RIPRAP
S
GEOTEXTILE FABRIC \"@\\‘{\
\\‘:N‘
\\‘\gl
PROFILE
14 ————

DRECON

' S A\ I NN\

T Q' DEEP SN

GROUND LEVEL

BOTTOM OF BALES

U I

NOTES:

; BALES ARE TO BE TIGHTLY BUTTED TOGETHER. BOTTOM OF BALES
2 BALES SHALL BE EITHER STRAW OR HAY.

3. PR EQUENT INSPEC TION \INTENANCE.

DE FRE

. REMOVE ACC
GED BALES TO RESTORE EFFECTIVENESS OF INST

WATER BAR — TEMF
DITCH WITH HAYBALE TRAP

N

JIMULATED SED

N.T.S.
FINISHED GRADE
| VARIES
1.0 = 2.5
.~ SEE PLAN

N.A.G S75 BN EROSION
CONTROL BLANKET
OR APPROVED EQUAL

2' — 3 SEE PLAN

APPLY FERTILIZER AND
SEED PRIOR TO
INSTALLING BLANKET

NOTE:

AREA ADJACENT TO CHANNEL TO BE BROUGHT
TO FINISHED GRADE IMMEDIATELY AS REQUIRED,
TOPSOILED, SEEDED AND MAINTAINED FOR EROSION CONTROL

WATER QUALITY & GRASS LINED CONVEYANCE SWALES

N.T.S

FINISHED GRADE

PERMANENT GEOTEXTILE FABRIC
NAG C350 OR APP. EQUAL
UNDER RIPRAP

12" MIN. THICK
LAYER MODIFIED
RIPRAP

NOTE:

AREA ADJACENT TO CHANNEL TO BE BROUGHT

TO FINISHED GRADE IMMEDIATELY AS REQUIRED,
TOPSOILED, SEEDED AND MAINTAINED FOR EROSION
CONTROL.

RIPRAP SWALE

N.T.S.

N

GROUND LEVEL

VENT AND

ORARY DIVERSION

\
2, i

0g. 12" DEEP o\
¥

- 10’ —]

9»0??'

CROSS SECTION
EMERGENCY SPILLWAY SWALE FOR
STORMWATER RENOVATION AREA A

N.T.S

BITUMINOUS CONCRETE CURB DETAIL

FINISHED GRADE

©

|<_1n

_——ROUND TO A 1" RADIUS

FINISHED PAVEMENT
GRADE. SEE PLAN

PAVEMENT

SlEIE=N==I===]

TACK COAT

N.T.S.

— COMPACTED SUBGRADE

PERVIOUS CRUSHED STONE SURFACE TREATMENT

TWO (2) 2"x2” STAKES, OR EQUIVALENT

PER BALE DRIVEN ONE (1)

FOOT INTO

GROUND. DRIVE STAKES FLUSH WITH
BALES.

COMPACT SOIL
AROUND OUTER

\u | PERIMETER OF
BALES
SUBGRADE ‘ ‘ ”
6”7 MIN. —
‘ | ‘ | e—
, TRV /\\
PRI, /4\///\//>//>//\,//\.\/,\\/\\ N\
=z
T2} |

TOP EDGE TO BE
ANCHORED

GROUND LEVEL

NI

BOTTOM OF BALES

2"x2" STAKES

r 6" MIN

.

o E—— \

\—— J—— —J—f
GROUND LEVEL

BOTTOM OF BALES

PERSPECTIVE VIEW

BALED FILTER

N.T.S.

\TED SEDIMENT AND

N.T.S.

——8"—12" PERVIOUS CRUSHED STONE

EQUIPMENT PAD AREAS:

8” LAYER OF 1/2”

CRUSHED STONE TO GRADE
CT DOT SPEC M.01.01 No. 6

CONDENSER AREA:

8" LAYER OF 1/2"

CRUSHED STONE TO GRADE
CT DOT SPEC M.01.01 No. 6

SWITCHYARD AREA:

12" LAYER OF 1-1/2 TO 2"
CRUSHED STONE TO GRADE
CT DOT SPEC M.01.01 No. 3
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( N
STORMWATER BASIN
BERM
OPEN INLET BOX 2.0° X 2.0’
TEMP. PERFORATED RISER PIPE OPEN AT THE TOP WITH
A 246 BARS FOR SLOPE SEE PLAN AT LEAST THREE ROWS OF 3/4—IN. DIAMETER
N N HOLES DRILLED EVERY 4—IN. APART FROM N
‘ _ THE TOP OF PIPE TO THE BASIN BOTTOM. 15" INLETT™= &\\
c ‘ - N4 J ' OUTSIDE OF PIPE WRAPPED WITH FILTER FABRIC INVERT— 822.0 H Y
e SR coae N\
o T RRRAA 1#6 BAR . _ N,
EXPOSED EDGES TO BE . [T Coe MM _ \ s EL— 821.5 N\
CHAMFERED ONE INCH. CLASS 'A’ CONCRETE © T RRRRRY © | & 1IN TO 2 IN. DIA. CRUSHED ROCK 3
(31500 PS) o | S PLACED ABOUT THE RISER PIPE
’ \ A o LINE OUTSIDE OF STONE WITH HAY ERMANENT —L 15 QUTLET
. - BN #5 BARS AT 127 0.C. | STRUCTURE INVERT 820.0
45 o R=1/10 D 44 BARS AT 18" I J e (SEE DETAIL)
- 6" MIN 0.C.T.& B o FINAL GRADE ° °|° INVERT— 820.07
#4 BARS AT /o o STAGGERED. R—p— 7 /
127 0.C.T.& B. . | G CONSTRUCTION GRADE% 8 LTYP. /
S #4 BARS AT M
12" 0.C. CLEAR [ | f
/ T — . 7\ e TEMPORARY OUTLET PIPE FOR SEDIMENT CONTAINMENT
S T S O A A "X 2.0
| A | B S s A R e R T T P ET X 28 X 2E RENOVATION AREA A
| ! o I N N N N AN NN NN s SN - CLEAR_T INVERT— 822.0 /— COVER TOP OF STRUCTURE N.TS.
\/ T ’\\///\\///\\//<\\// N IRIRIRRUR? EL. 823.00 2.0' X 2.0° GRATE WITH
© oL z\\///i\\///i\\/’ | 244 BARS ) R e  ORECAST CONG 4" X 4" OPENINGS N =
A S\Z/\\\ZQ L ) 15" OUTLET INVERT 820.0 8" PRECAST CONCRETE A A STORMWATER BASIN
X .
" PR NN BERM
#4 BARS AT 18°0.C.T.& B. XL >///\///\\ REINFORCEMENT AS REQUIRED )
STAGGERED PLAN \/\\\///\\<§///\§\//\\ 8" INLET - FOR PRECAST CONCRETE - OPEN INLET BOX 2.0’ X 2.0’
RN INVERT= 820.0 STRUCTURE & & 15" TEMP. PERFORATED RISER PIPE OPEN AT THE TOP WITH
Nk INLETS TS AT LEAST THREE ROWS OF 3/4—IN. DIAMETER \
7S B 220 2 2 Sty - HOLES DRILLED EVERY 4—IN. APART FROM N
e SECTION A—A SECTION B—B POOL EL. \H ~ 0 THE TOP OF PIPE TO THE BASIN BOTTOM. = N
%206 : & = OUTSIDE OF PIPE WRAPPED WITH FILTER FABRIC ¢ _ gosp INVER1T2" 893 0 H N
R v 6 M = [~ : . - .
|[E>. FINISHED ]| APPROVED COMPACTED ' ° . N
E| -:| |:_| = \ ” ¢
l‘%mﬁflRADE —— = Iﬂl_%;m'_:” FOUNBATH Causse. EO: f = 1IN TO 2 IN. DIA. CRUSHED ROCK \ >
A==l dll=lll= - < . Cu ] S Qe S . . S
=~ 7 Al PPROVED SUBGRADE —— SRR PLACED ABOUT THE RISER PIPE :
fl@ﬁlﬁﬁ / \ J :'ﬁ:r;'“l_ SECTION A—A PlLLAN LINE OUTSIDE OF STONE WITH‘HAY . PERMANENT —s 18" OUTLET
1 A lE =T 1 2 STRUCTURE INVERT 821.0
L oG \ A | % STORMWATER RENOVATION AREA A OUTLET CONTROL STRUCTURE A - SO (SEE DETAL)
ﬁLﬂﬁ 3 / o S5 = :'ﬁ' N.TS: FINAL GRADE | INVERT- 821.07—
1= = 7 " /
||—%|||; S 5||| CONSTRUCTION GRADE js TYP. /
i = I D 2 i £ H 1 J LKL R N 6" SDR 35 SOLID PVC PIPE—/ f
i L 2w | sw [ o0 |30 | vel[re|s]e [porwoc |o CPENINET 0K 20 K28, ¢ 1o
'_—lﬁg :||_M|‘ 12"W X 18"H INLET COVER TOP OF STRUCTURE TEM PORARY OUTLET PIPE FOR SEDIMENT CON TAINMENT
=0T JE INVERT— 822.0 - Eb 82450
== =] TABLE OF DIMENSIONS : o RENOVATION AREA B
IzgﬁlélzlIIfIIIfIIIfIIIfIIIfIIIfIIIfIIIfIIIfIIIfIIlflIlflIIfIIlflIlflIlflllflllflllﬂllﬂll*—'l |E|I_LI|_: #0 # openes ™ P : NTS
E=EEEEEEEEEEEEEEEEEEEEETELER ” : 8" PRECAST CONCRETE OUTLET ©
[,IIIL_IHIMHgm!E”m:E::m%M%m%@mﬁmm,,,m...M...||_|...M...M.,||L_|||||L_[||||£_!|_|!£!l|!$:ﬂ!}—ll"Jl 1o OV MERT 8210 A P A ( No. REVISION DATE )
ﬁ__ 35 REINFORCEMENT AS REQUIRED L . J 1 REV. PER SITING COUNCIL REVIEW |13 FEB 15
FRONT ELEVATION NVERT 8210 ' STRUCTURE | e o &
INLETS TQ S
........ T~ 1 :
POOL EL. \Iki ©
STORMWATER RENOVATION AREA B OUTLET STRUCTURE B2 S " kA Ed
N.TS CRUSHED STONE. - 170 ™~ 1 247
FOUNDATION COURSE. i co'
NN Z " S e T S WM N gy R = 5 o
APPROVED SUBGRADE —/B(x//>\\///}\//>\//>/ > - —
\_ Previous Editions Obsolete Y,
— SECTION A—A PLAN > g
T STORMWATER RENOVATION AREA B OUTLET CONTROL STRUCTURE B1
CONCRETE. FOOTING NTS
W A A ——-
CONCRETE BLOCK WALL T
T OR PRECAST SECTIONS Tl
Y NOTE: NOTE:
/ \ H 1 1. WALLS OF ALL CATCH BASINS
OVER 10’ DEEP SHALL BE INCREASED OVER 10’ DEEP SHALL BE INCREASED
TO 12" THICKNESS. O - TO 12” THICKNESS.
‘ 2. SUMPS MAY BE REQUIRED AT 44" 346 2. SUMPS MAY BE REQUIRED AT
- LOCATIONS SPECIFIED BY THE TOWN LOCATIONS SPECIFIED BY THE TOWN Y )
A ENGINEER. - - ENGINEER.
y r 3. BACKFILL BASINS WITH GRAVEL. 3. BACKFILL BASINS WITH GRAVEL. [ )
A A \‘ LEAVE WEEP JOINTS AT LEVELS ABOVE LEAVE WEEP JOINTS AT LEVELS ABOVE
~ TOP OF PIPE. l TOP OF PIPE.
— z 2% (TYP) —m=— <—J
A A —-
| — z RIP—=RAP = 32-374" - B ——— 4: STORM DRAI NAGE
PIPE VARIES & NOTE—TYPE CL BASINS SET IN INTERIOR o > b
\\v O = PLAN VIEw |EQUIPMENT AREAS & INSIDE OF DRIVEWAY PLAN VIEW DETA"-S
=mS—=2 |LOOP TO BE SET AT SUBGRADE TO CATCH ELAN vIER
4 6 DRAINAGE FROM CRUSHED STONE PAD AREAS.
1-3/16“CTYP> ” 1" 2’
OQ 10-3/16" 10-3/16 =32 10 3/16" 10 3/16
3 13/16" 10-3/16* 10-3/16" 3 13/16" Y 10° 100 / S )
l/_ WIDTH PER PLAN '\ll | — — i PRECAST CONCRETE UNIT S e | PRECAST CONCRETE UNIT - ~N
BRICK (MAX. 6 COURSES) - ‘ /'(C.H.D. TYPE "CL”) & — ‘ T (C.H.D. TYPE "C")
(MIN. 2 COURSES) PLAN S 2 3/16 Y| \L . “e.dr72 3/16
E— = O I A j:'.";-_Z = PR @
77707 77 V v \j o ' \ ol — -
o /1 S 7| I - 20-3/8" = “A e =21 3/8em s CPV TOWANTIC
LADDER RUNGS SIDE SLOPE > | 12°CTYP.) 5 §
T = " " ENERGY CENTER
PRECAST CONCRETE CONE /—CLASS ”A” CONCRETE, PRECAST CONCRETE I /—CLASS ”A” CONCRETE, PRECAST CONCRETE
5 & UNITS OR CEMENT CONCRETE MASONRY. \ & UNITS OR CEMENT CONCRETE MASONRY.
| ARE USED. CORBELING WILL BE PERMITTED WHERE BLOCK OF PRECAST CONCRETE UNITS
™ — — - , . ARE USED, CORBELING WILL BE PERMITTED.
=== \ 7 13/16* MAX. CORBEL TO BE 3". NO PROJECTION \ 7 13/16* MAX, CORBEL TO BE 3". NO PROJECTION  AFORD CONNECTICUD
_‘ ‘ > 13/16" SHALL EXTEND INSIDE OF LIMITS NOTED. e SHALL EXTEND INSIDE OF LIMITS NOTED. - 2
T # g
T % END OF PIPE TO BE CUT FLUSH WITH THE % END OF PIPE TO BE CUT FLUSH WITH THE
> INSIDE OF CATCH BASIN. WORK TO BE > INSIDE OF CATCH BASIN. WORK TO BE I
CONCRETE FILL ELE\/A—H ON / INCLUDED IN THE COST OF CATCH BASIN. / INCLUDED IN THE COST OF CATCH BASIN. IVI
(2]
Ll
o ——CURVED BLOCKS OR ARRANGE RIP—RAP IN FIELD
% PRECAST SECTIONS N TO CREATE VELOCITY DISSIPATION } I
EFFECT AS SHOWN o SUMP 5 SUMP |
% Y ! CORNERSTONE PROFESSIONAL PARK, SUITE D-101
. , - = L PERPE NN B - | (R i s - 4 NN RIS 47 NN AR 43 SHERMAN HILL ROAD
o .'f ol S TP R S ' I—IWEWEWEWE miﬂ":'_ ' 6 o PR s POURED CONCRETE OR PRECAST BASE. 6 I R o e T POURED CONCRETE OR PRECAST BASE. \WOODBURY (203) 266-0778 CONNECTICUT/
t 6" | 8 4 8’_| 6 __m:m:m |:ﬂ:T 8 —= ~ 30 -— ~—8* 8" - 3'-0” -— -3 (  ( orem: BB wrrrovn:€) )
—— | -— oy e L = — T T T .
oy NOTE: — | ‘:| —=T—1 == (o |:‘ ‘ ‘:mlj - 4/-4" - - 4/-4" _ SHE - NTS,
SRESTANR o™ | s
— SEE PLAN — — .
SECTION A—A CONFORMS TO THE SPECIFICATIONS! SECTION A=A SECTION A—A FROU o 98132
MAY BE USED AS RIP—RAP. SI00 FLE AE
SECTION STANDARD TYPE STANDARD TYPE 2
DRAINAGE MANHOLE T "~ "
. RIP—RAP OUTLET PROTECTION CL™ CATCH BASIN C” CATCH BASIN C 321
v NS N.TS NTS
k - NG J)
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STORMWATER RENOVATION AREA "A” ~ TORMWAT NOVATION AREA “A” \
EXTENDED DETENTION SHALLOW WETLAND ~ / STOR ER RE RE
EXTENDED DETENTION SHALLOW WETLAND \
3H:1'V MAX. SLOPE| (TYP.) ~
\
’ ’ 12’'W BERM EL. B24.0p 2'W BERM EL. 824.00 FH:1'V MAX. | SLOPE (TYP.)—\ 12'W BER\/I EL. 824.00
3'H:1°V MAX. SLOPE (TYP.)
100| YEAR ELEVATION (822.63 100| YEAR ELEVATION |822.63
HIGH MARSH EL. 819.75 SaL \
Y ~—3'H: 1"V MAX. $LOPE (TYP.) HIGH MARSH EL 8’]9.75\
820 POOL ELEVATION |820.00 N \ 820 820 ‘ POOL ELEVATION| 820.00 820
\ 3 W LOW MARS )
" S'ETUOBL;% ngNg%LCS) 3" W[LOW MARSH SINUOUS CHANNELS MICRO—PQOL \
SEDIMENT FOREBAY ) : : EL.|818.5 — 819.0 BOT. EL. 815.0
BOT. EL. 816.0
0400 00 00 3+00 31500 g10
+ 1+ 2+ + + 0+00 1+00 2+00 3+00 4+00 4+2
o M~ 00 [0)] M L0 (@)] (€]
910 20 = o1 o o i oI, olo |0 & [ NS ol - N o RN =
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860 860
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~~
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~L o — — 1
850 850 =
— ~—
\ |l — ~
~ _— ~ PLANTING SCHEDULE FOR EXTENDED DETENTION SHALLOW WETLAND BASIN A
™~ 1t — \ Quantity  Botanical Name Common Name Size Spacing
~ - Low Marsh
™~ - 250 Peltandra virginicu2 Arrow Arum 2”plug 2 ft on center
BN 250 Pontederia cordata? Pickerelweed 2”plug 2 ft on center
850 850 300 Sagittaria latifolia’ Northern Arrowhead 2”plug 2 ft on center
300 Schoenoplectus acutus® Hardstem Bulrush 2”plug 2 ft on center
High Marsh
850 Carex comosa Bearded Sedge 2”plug 2 ft on center
850 Juncus effuses Soft Rush 2”plug 2 ft on center
850 Panicum virgatum Switchgrass 2”plug 2 ft on center
850 Schoenoplectus pungens Three Square Bulrush 2”plug 2 ft on center
840 840 Forebay ,
75 Peltandra virginica Arrow Arum 2”plug 2 ft on center
75 Pontederia cordata? Pickerelweed 2”plug 2 ft on center
75 Sagittaria latifolia'+2 Northern Arrowhead 2”plug 2 ft on center
75 Schoenoplectus acutus® Hardstem Bulrush 2”plug 2 ft on center
» ”» M‘ |
STORMWATER RENOVATION AREA 'B 1(I)(é)ropoo Peltandra virginica? Arrow Arum 2”plug 2 ft on center
EXTENDED DETENTION SHALLOW WETLAND 840 840 100 Pontederia cordata? Pickerelweed 2”plug 2 ft on center
100 Sagittaria latifolia®?2 Northern Arrowhead 2”plug 2 ft on center
100 Schoenoplectus acutus® Hardstem Bulrush 2”plug 2 ft on center
Notes:
1.Don’t plant in Fall.
N 2.Plant in areas of inundation up to 12”deep.
STORMWATER RENOVATION AREA B 3.Plant in areas of inundation up to 36”deep
EXTENDED DETENTION SHALLOW WETLAND 4.Marsh areas and a 5—foot wide shelf around the outer perimeter of the forebay and micropool shall consist of
830 830 a minimum of 10 inches of topsoil with at least 8 percent organic carbon by weight.
3'H:1°V MAX. SLQPE (TYP.)
PLANTING SCHEDULE FOR EXTENDED DETENTION SHALLOW WETLAND BASIN B
, , Quantity  Botanical Name Common Name Size Spacing
3'H:1'V [MAX. SLOPE (TYP|) Low Marsh
100 YHAR ELEVATION 824.86 830 830 200 Peltandra virginica? Arrow Arum 2”plug 2 ft on center
200 Pontederia cordata? Pickerelweed 2”plug 2 ft on center
150 Sagittaria latifolia’ Northern Arrowhead 2”plug 2 ft on center
150 Schoenoplectus acutus® Hardstem Bulrush 2”plug 2 ft on center
HIGH MARSH EL. 820.75 . g i
/ 3'H{1’V MAX. SLOPE (TYP.) 3'H: 1V MAX. SLOPE (TYP.) ;'59(;‘ M"rShC Seorded Sed - - t
arex comosa earded Sedge plug on center
\ } POOL ELEVATION|821.00 250 Juncus effuses Soft Rush 2”plug 2 ft on center
820 \ / \ / 820 100 IYEAR ELEVATION B24.86 250 Panicum virgatum Switchgrass 2”plug 2 ft on center
\_/ 200 Schoenoplectus pungens Three Square Bulrush 2”plug 2 ft on center
Forebay
MICRO—POOL 50 Peltandra virginica?2 Arrow Arum 2”plug 2 ft on center
BOT. EL. 817.0 HIGH MARSH EL. 820.75 50 Pontederia cordata? Pickerelweed 2”plug 2 ft on center
/ 50 Sagittaria latifolia®?2 Northern Arrowhead 2”plug 2 ft on center
&; 3 W LOW MARSH \ J POOL ELEVATIQN 821.00 5(? Schoenoplectus acutus® Hardstem Bulrush 2”plug 2 ft on center
SINUOUS CHANNELS N\ Micropool
EL. 819.5 — 820.0 820 N N~ 820 100 Peltandra virginica2 Arrow Arum 2”plug 2 ft on center
50 Pontederia cordata? Pickerelweed 2”plug 2 ft on center
50 Sagittaria latifolia’-2 Northern Arrowhead 2”plug 2 ft on center
3 W LOWIMARSH SINUOUS ICHANNELS 50 Schoenoplectus acutus3 Hardstem Bulrush 2”plug 2 ft on center
EL. 819.56 — 820.0 Notes:
SEDIMENT FOREBAY 1.Don’t plant in Fall.
BOT. EL. 817/0 2.Plant in areas of inundation up to 12”deep.
10 15 . . . »
0400 1+00 2+08 0+00 1400 2400 3100 3+2§ 3.Plant in areas of inundation -up to 36”deep. ‘ ‘ -
4.Marsh areas and a 5—foot wide shelf around the outer perimeter of the forebay and micropool shall consist of
a minimum of 10 inches of topsoil with at least 8 percent organic carbon by weight.
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EROSION AND SEDIMENT CONTROL DEVICES

THE FOLLOWING EROSION AND SEDIMENT CONTROL DEVICES SHALL BE IMPLEMENTED AS
PART OF THE SITE DEVELOPMENT. THESE DEVICES SHALL BE INSTALLED AS INDICATED ON
THE DRAWINGS OR AS DESCRIBED BELOW. FOR FURTHER REFERENCE SEE THE STATE OF
CONNECTICUT 2002 GUIDELINES FOR SOIL EROSION AND SEDIMENT CONTROL (THE
GUIDELINES).

2. ORGANIC MULCHES (HAY OR STRAW), OR NETTING AND MATS ARE TO BE USED TO
PREVENT EROSION BY PROTECTING THE EXPOSED SOIL, AND TO PROMOTE THE GROWTH OF
VEGETATION. ORGANIC MULCH MATERIALS AND APPLICATION RATES SHALL BE IN
ACCORDANCE WITH FIGURE 7-1 OF THE 2002 GUIDELINES FOR SOIL EROSION AND
SEDIMENT CONTROL OF THE STATE OF CONNECTICUT ("GUIDE”). STRAW OR HAY MULCH
MUST BE ANCHORED IMMEDIATELY AFTER SPREADING USING A TRACTOR—DRAWN MULCH
ANCHORING  TOOL, LIQUID MULCH BINDERS, NETTING OR OTHER MEANS OF ANCHORING
ALLOWED BY THE "GUIDE”. MULCHES MUST BE INSPECTED PERIODICALLY AND, IN
PARTICULAR, AFTER RAINSTORMS, AND RE—APPLIED IMMEDIATELY IF EROSION IS OBSERVED.

3. TEMPORARY SEDIMENTATION BASINS A & B SHALL BE CONSTRUCTED TO PROVIDE
SEDIMENTATION CONTROL AND WATER QUALITY ENHANCEMENT FOR THE STORMWATER
RUNOFF FROM THE CONSTRUCTION AREA. REFER TO THE SEQUENCE OF CONSTRUCTION
NOTES.

4. RIPRAP APRONS SHALL BE USED TO REDUCE RUNOFF VELOCITIES AND PROTECT
EXPOSED SURFACES FROM CONCENTRATED FLOWS. INSTALLATION DETAILS ARE PROVIDED ON
SHEET 7, TITLED "DETAILS” OF THIS PLAN SET.

5. VEGETATIVE COVERS (TEMPORARY AND PERMANENT) SHALL BE INSTALLED TO STABILIZE
SOIL AND REDUCE DAMAGE FROM SEDIMENT DEPOSITS, WIND AND/OR RUNOFF EROSION.
VEGETATIVE COVERS SHALL BE INSTALLED ON ALL DISTURBED AREAS NOT INTENDED FOR
PRIMARY CONSTRUCTION AND NOT PROTECTED BY OTHER EROSION CONTROL MEASURES.

CONSTRUCTION SEQUENCE

IN ORDER TO ENSURE THAT THE EFFECTIVENESS OF THE EROSION AND SEDIMENTATION CONTROL MEASURES IS
OPTIMIZED, THE FOLLOWING SEQUENCE OF CONSTRUCTION ACTIVITIES SHALL BE FOLLOWED:

A PRE—CONSTRUCTION MEETING WILL BE SET UP AND TAKE PLACE PRIOR TO THE START OF ANY CONSTRUCTION.
PHASE I: FILL IN WETLANDS AREA 1 AND WETLANDS AREA 4 (30 — 60 DAYS)
1. FIELD STAKEOUT THE LIMITS OF ALL CONSTRUCTION ACTIVITIES.

2. INSTALL ANTI-TRACKING PAD AT CONSTRUCTION ENTRANCE AS SHOWN ON THE PLAN. INSTALL WATER BARS
AND HAYBALE BARRIERS AS NECESSARY TO CONTROL DRAINAGE ALONG THE ENTRY DRIVE. AT THE END OF EACH
WORKING DAY, ANY ACCUMULATED SILT SHALL BE SWEPT FROM THE EXISTING TOWN ROADS.

3. CLEAR ALL VEGETATION WITHIN THE CONSTRUCTION AREA. ALL TREES/SHRUBS LESS THAN 6" IN DIAMETER
SHALL BE CHIPPED AND STORED ON THE SITE. DO NOT REMOVE STUMPS.

4. HAYBALES AND/OR SILTATION FENCE AND OTHER EROSION CONTROL FEATURES WILL BE PLACED AS SHOWN ON
THE ENCLOSED PLAN PRIOR TO THE START OF ANY CONSTRUCTION.

5. REMOVE STUMPS ONLY FROM CONSTRUCTION AREA REQUIRED FOR FILLING OF THE WETLANDS AREA AFTER
EROSION CONTROL MEASURES ARE IN PLACE.

6. FILL IN THE WETLANDS AREAS USING ON-SITE MATERIAL. ON-SITE MATERIAL TO BE TAKEN FROM ALREADY
CLEARED AREAS THAT ARE PROPOSED AS FUTURE CUTS. FILL TO BE PLACED IN 12" LIFTS AND COMPACTED AS
NECESSARY.

7. SEED ALL DISTURBED AREAS.

PHASE 1I: CONSTRUCT SEDIMENT & EROSION CONTROL MEASURES (30 — 60 DAYS)
1. FIELD STAKEOUT THE LIMITS OF ALL CONSTRUCTION ACTIVITIES

2. INSTALL HAYBABES AND/OR SILTATION FENCE AROUND BOUNDARY OF THE CONSTRUCTION AREA. CLEAR
AREAS SUFFICIENT TO CONSTRUCT TEMPORARY DIVERSION SWALES TO TEMPORARY SEDIMENT TRAP "A”.

3. GRUB AND CLEAR THE AREA FOR THE CONSTRUCTION OF TEMPORARY SEDIMENTATION TRAP "A” AND
TEMPORARY DIVERSION SWALES DISCHARGING TO THE TEMPORARY SEDIMENT TRAP.

4. COMMENCE EARTHWORK AND GRADING FOR TEMPORARY SEDIMENTATION TRAP "A”. CONSTRUCT BASIN
BERM, OUTLET STRUCTURES, AND PERFORATED RISERS ON THE OUTLET STRUCTURES PER THE DETAIL ON
SHEET C321. CONSTRUCT POND DISCHARGE OUTLET PIPING TO EXISTING CATCH BASINS ON WOODRUFF HILL
ROAD.

5. MATERIAL EXCAVATION FROM AREA QOF TEMPORARY SEDIMENT TRAP "A” SHALL BE USED AS FILL MATERIAL
IN EASTERN AND WESTERN PORTIONS OF THE SITE, EXCESS MATERIAL MAY BE TRUCKED OFF SITE.

6. GRUB AND CLEAR AREAS SUFFICIENT FOR CONSTRUCTION OF TEMPORARY SEDIMENTATION TRAP "B" AND
TEMPORARY DIVERSION SWALES DISCHARGING TO THE TEMPORARY SEDIMENT TRAP.

7. CONSTRUCT TEMPORARY DIVERSION SWALE AT TOP OF CUT SLOPE ABOVE TRAP "B” TO DIVERT CLEAN
WATER FROM THE CONSTRUCTION AREA.

8. COMMENCE EARTHWORK AND GRADING FOR TEMPORARY SEDIMENTATION TRAP "B”. CONSTRUCT BASIN BERM,

OUTLET STRUCTURE, AND PERFORATED RISER ON THE OUTLET STRUCTURE PER THE DETAIL ON SHEET C321.
CONSTRUCT POND DISCHARGE OUTLET FIPING TO PROPOSED DRAINAGE OUTLET ON EASTERN SIDE OF
PROPERTY (TO EXISTING 24" PIPE UNDER LOT 9 DRIVEWAY).

9. MATERIAL EXCAVATION FROM AREA OF TEMPORARY SEDIMENT TRAP "B” SHALL BE USED AS FILL MATERIAL
IN EASTERN AND WESTERN PORTIONS OF THE SITE, EXCESS MATERIAL MAY ALSO BE TRUCKED OFF SITE.

PHASE [ll: CONSTRUCTION OF PERIMETER ROAD, MAIN PLANT AREA AND STORM DRAINAGE
(APPROX. 2 YEARS)

1. COMMENCE CLEARING AND GRUBBING NECESSARY TO CONSTRUCT PERMANENT PERIMETER ROAD AND
REMINDER OF POWER PLANT PAD AREA.

2. CLEAR AND GRADE SWITCHYARD AND STORAGE TANK AREA TO ELEVATION 830.0 AND STABILIZE SLOPES
BY SEEDING. SLOPES STEEPER THAN 3:1 SHALL RECEIVE SLOPE BLANKET PROTECTION AND HYDROSEEDING.
USE AREAS DESIGNATED ON THE SITE PLANS FOR TEMPORARY STOCKPILE OF TOPSOIL.

4, COMMENCE INSTALLATION OF GAS, WATER, SEWER AND TELEPHONE LINES.

5. PLACE COMPACTED FILL ALONG WEST SITE BOUNDARY FOR THE CONSTRUCTION OF THE PERIMETER ROAD.
STABILIZE THE SLOPE AS REQUIRED.

6. INSTALL ADDITIONAL SILT FENCING AND BERMS WITHIN PLANT AREA WHERE NECESSARY.
7. COMPLETE GRADING ALONG THE EASTERN BOUNDARY. STABILIZE SLOPES.

8. CONSTRUCT PERIMETER ROAD. PERFORM WORK IN INCREMENTS. COORDINATE WORK WITH THE INTERNAL
FOUNDATION WORK FOR STRUCTURES AND FINAL GRADING OF THE SEDIMENTATION BASIN.

10. COMMENCE INSTALLATION OF DRAINAGE WITHIN THE POWER PLANT PAD AREA.

11. COMPLETE CONSTRUCTION OF ALL CATCH BASINS AND MANHOLES REQUIRED TO CONVEY SITE RUNOFF TO
STORMWATER RENOVATION AREAS "A” & "B”.

PHASE 1V: CONSTRUCT SWITCHYARD AND UNDERGROUND UTILITIES (APPROX. 1 YEAR)
1. COMPLETE ALL REMAINING EARTHWORK OPERATIONS.

2. REMOVE EXCESS SOIL FROM THE SWITCHYARD AREA. INSTALL DRAINAGE, CONSTRUCT CABLE TRENCHES AND
COMPLETE GRADING OF THE SWITCHYARD AREA.

3. INSTALL GRAVEL BASE COURSE FOR THE PERIMETER ROAD AND PARKING.

4. COMMENCE CONSTRUCTION OF FOUNDATIONS AND INSTALLATION OF UNDERGROUND UTILITIES IN THE POWER
BLOCK AREA. REMOVE EXCESS SOIL FROM THE STORAGE TANK AREA AND CONSTRUCT TANK FOUNDATIONS.

5. INSTALL CRUSHED STONE IN THE AIR COOLED CONDENSER AND OTHER AREAS.

6. INSTALL ASPHALT CONCRETE SURFACE PAVING.

7. PROVIDE PAINT STRIPING FOR PARKING AS INDICATED ON THE DRAWINGS. INSTALL SIGNS.
8. LOAM, MULCH SEED AND FERTILIZE ALL REMAINING DISTURBED AREAS.

9. CONVERT TEMPORARY SEDIMENTATION TRAPS "A” & "B” INTO STORMWATER RENOVATION AREAS BY
REMOVING THE BASIN OQUTLET RISER AND CLEANING THE BASIN OF DEPOSITED MATERIALS.

10. REMOVE THE STABILIZED CONSTRUCTION ENTRANCE.
11. REMOVE ROCK CHECK DAMS, HAY BALES, AND LEVEL SPREADERS.

PHASE V: CONSTRUCT PERIMETER FENCE & REMOVE TEMPORARY SEDIMENT & EROSION
CONTROL MEASURES (60 DAYS)

1. INSTALL CHAIN LINK SECURITY FENCE AND GATES AROUND THE SITE.

INSTALL CHAIN LINK SECURITY FENCE AND GATES AROUND SWITCHYARD.
COMPLETE SEEDING AND PLANTING.
REMOVE ALL SEDIMENT ACCUMULATED AHEAD OF ALL SEDIMENT BARRIERS.

o >~ «u N

REMOVE SILT FENCES AFTER ALL SLOPES ARE STABILIZED AND REVEGETATED.

GEN ERAL NOTES

. A PROJECT MANAGER FROM COMPETITIVE POWER VENTURES, INC. IS THE RESPONSIBLE
PARTY FOR IMPLEMENTING THE EROSION AND SEDIMENT CONTROL PLAN. THE
RESPONSIBILITY INCLUDES THE INSTALLATION AND MAINTENANCE OF CONTROL MEASURES
AND INFORMING ALL PARTIES ENGAGED ON THE CONSTRUCTION SITE OF THE REQUIREMENTS
AND OBJECTIVES OF THE PLAN. THE ON-SITE CONSTRUCTION MANAGER SHALL BE
RESPONSIBLE FOR HAVING THE EROSION CONTROL MEASURES CHECKED WEEKLY AND AFTER
EVERY STORM. ALL ITEMS IDENTIFIED DURING INSPECTION AS THOSE REQUIRING
MAINTENANCE /REPLACEMENT SHALL BE COMPLETED IMMEDIATELY.

2. PRIOR TO INITIATING CONSTRUCTION, A PRE—CONSTRUCTION MEETING SHALL BE
SCHEDULED AND CONDUCTED INCLUDING THE FOLLOWING ATTENDEES: THE PROJECT
MANAGER FROM COMPETITIVE POWER VENTURES, INC, ON—SITE CONSTRUCTION MANAGER,
SITE CONTRACTOR, TOWN ENGINEER, AND OTHERS AS MAY BE REQUIRED BY THE CT SITING
COUNCIL.

3. THE CUMULATIVE POST PEAK DEVELOPMENT RUN—OFF RATES WILL BE KEPT TO LESS
THAN THE PRE-DEVELOPMENT RUN—OFF RATES FROM THE SITE THROUGH THE USE OF
ON—SITE DETENTION BASINS.

4. EXISTING WETLANDS AND WATERCOURSES DOWN SLOPE FROM THE PROJECT SITE SHALL
BE PROTECTED FROM SEDIMENT POLLUTION BY INSTALLING APPROPRIATE EROSION AND
SEDIMENT CONTROL DEVICES, AS INDICATED ON THE VARIOUS EROSION CONTROL PLANS.

5. THE CONTRACTOR SHALL PRESERVE EXISTING VEGETATION. TEMPQORARY MULCHING AND
SEEDING SHALL BE USED TO PREVENT AND MINIMIZE EROSION.

6. TO REDUCE EROSION HAZARDS, CONSTRUCTION SHALL BE PHASED AS INDICATED ON
THIS SHEET AND CONTRACT DRAWINGS TO MINIMIZE LAND DISTURBANCE AT ANY GIVEN
TIME. WHERE CONSTRUCTION ACTIMTIES HAVE PERMANENTLY CEASED OR HAVE
TEMPORARILY BEEN SUSPENDED FOR MORE THAN SEVEN DAYS, SQIL STABILIZATION MUST
BE IMPLEMENTED WITHIN THREE DAYS. AREAS WHICH REMAIN INACTIVE FOR AT LEAST
THIRTY DAYS SHALL RECEIVE TEMPORARY SEEDING IN ACCORDANCE WITH THE GUIDELINES.

7. THE CONTRACTOR MUST INSTALL ANY ADDITIONAL TEMPORARY AND/OR PERMANENT
MEASURES WHICH MAY BE NECESSARY TO CONTROL EROSION/SEDIMENTATION ON— AND
OFF—SITE DEPENDING ON WEATHER CONDITIONS AND WORK SEQUENCE.

8. THE PAVED AREAS SHALL BE KEPT TO A MINIMUM TO MINIMIZE IMPERVIOUS AREAS.
9. DEWATERING WASTEWATERS SHALL BE DISCHARGED BY INFILTRATION INTO THE GROUND.

10. THE CONTRACTOR MUST ENSURE THAT NO LITTER, DEBRIS, BUILDING MATERIALS OR
SIMILAR MATERIALS ARE DISCHARGED IN THE WATERS OF THE STATE.

TEMPORARY SEDIMENT TRAPS

. TWO TEMPORARY SEDIMENTATION TRAPS "A” & "B” WILL BE INSTALLED DURING
CONSTRUCTION. THE AMOUNT OF SEDIMENT ENTERING THE BASINS WILL BE MINIMIZED BY
THE USE OF SEDIMENT FOREBAYS AT THE INLETS TO THE PONDS. EACH SEDIMENTATION
TRAP SHALL BE FITTED WITH A TEMPORARY OUTLET STRUCTURE ON THE DRAIN LINE
OUTLET PIPE TO CONTROL OUTFLOW FROM THE BASIN.

2. SEDIMENT WHICH HAS ACCUMULATED IN THE TEMPORARY SEDIMENT TRAPS SHALL BE
REMOVED AFTER REACHING A DEPTH OF 6" OR GREATER.

2. AFTER TRIBUTARY DRAINAGE AREAS HAVE BEEN STABILIZED, THE ACCUMULATED
SEDIMENT WITHIN THE BASINS SHALL BE REMOVED. TEMPORARY SEDIMENTATION TRAPS "A”
& "B” SHALL BE CONVERTED INTO PERMANENT STORMWATER RENOVATION BASINS.

PERMANENT EROSION CONTROL
MEASURES

ALL PERMANENT ERQOSION CONTROL MEASURES SHALL BE INSTALLED IN STRICT ACCORDANCE
WITH THE RECOMMENDATIONS OF THE "GUIDELINES”. THE FOLLOWING PERMANENT EROSION
CONTROL MEASURES HAVE BEEN DESIGNED AS PART OF THE EROSION AND SEDIMENT
CONTROL PLAN:

1. PERMANENT VEGETATIVE COVER SHALL BE ESTABLISHED ON ALL EXPOSED/DISTURBED
AREAS THAT ARE NOT SUBJECT TO OTHER RESTORATION (PAVING, RIPRAP, ETC).
INSTALLATION AND MAINTENANCE REQUIREMENTS OF CHAPTER 6 OF THE "GUIDELINES” SHALL
BE FOLLOWED. EXPOSED AREAS SHALL BE LOAMED, LIMED, FERTILIZED AND SEEDED.
LIMESTONE AND FERTILIZER SHALL BE APPLIED IN ACCORDANCE WITH THE RESULTS OF SOIL
TESTING OR AS RECOMMENDED BY THE "GUIDELINES”. ALL PERMANENT SEEDING WILL BE
DONE IN THE SPRING OR LATE SUMMER (BEFORE OCTOBER 31). ANY AREAS TO BE SEEDED
OUTSIDE OF THIS TIME FRAME SHALL BE COVERED WITH AN EROSION CONTROL BLANKET TO
STABILIZE THE SOIL UNTIL GROWTH CAN BE ESTABLISHED. SEEDING MIXTURES SHALL BE
SELECTED IN ACCORDANCE WITH FIGURES 6-2 QR 6—3 OF THE "GUIDELINES” OR AS
RECOMMENDED BY THE SOIL CONSERVATION SERVICE. HYDROSEEDING SHALL BE USED WHERE
INDICATED ON THE PLANS AND IN CRITICAL AREAS. MULCH SHALL BE APPLIED AND
ANCHORED AS RECOMMENDED UNDER "ERQOSION AND SEDIMENT CONTROL DEVICES” ABOVE.
SLOPES STEEPER THAN 3:1 SHALL RECEIVE NORTH AMERICAN GREEN S75 OR S150 STRAW
TURF REINFORCEMENT BLANKET OR APPROVED EQUAL.

2. THE RIPRAP APRONS AND PLUNGE POOLS SHALL BE CONSTRUCTED AND STABILIZED AT
THE PIPE OUTLETS PRIOR TO DIRECTING RUNOFF TO EITHER STORMWATER RENOVATION AREA
AND AT ALL STORM DRAINAGE OUTLETS.

TEMPORARY EROSION AND SEDIMENT
CONTROL MEASURES

THE FOLLOWING ARE PLANNED AS TEMPORARY EROSION/SEDIMENTATION CONTROL MEASURES
DURING CONSTRUCTION:

1. A CRUSHED STONE STABILIZED CONSTRUCTION ENTRANCE SHALL BE PLACED AT THE SITE
ACCESS ONTO WOODRUFF HILL ROAD.

2. FILTER FABRIC SILT FENCE SHALL BE INSTALLED ALONG THE DOWN GRADIENT SIDE OF ALL
FILL SECTIONS. SILT FENCE WILL BE MAINTAINED IN PLACE UNTIL THE TRIBUTARY AREA
PROTECTED BY THE FENCE IS REVEGETATED OR STABILIZED BY PERMANENT MEASURES.
SYNTHETIC FILTER FABRIC, POST MATERIAL, SPACING AND EMBEDMENT, AND TRENCH DETAILS,
SHALL BE AS SHOWN ON THE DRAWINGS. FILTER BARRIER SHALL BE INSPECTED IMMEDIATELY
AFTER EACH RAINFALL GREATER THAN 0.1 INCH AND AT LEAST DAILY DURING PROLONGED
RAINFALL. REFER TO THE CHAPTER 7 OF THE "GUIDELINES" FOR ADDITIONAL MAINTENANCE
REQUIREMENTS.

3. DUST CONTROL SHALL BE USED TO PREVENT BLOWING AND MOVEMENT OF DUST FROM
EXPOSED SOIL SURFACES AND REDUCE THE PRESENCE OF DUST WHICH MAY CAUSE OFF-SITE
DAMAGE, BE A HEALTH HAZARD TO HUMANS, WILDLIFE AND PLANT LIFE. THE NEED FOR
DUST CONTROL WILL BE MINIMIZED BY REDUCING AREA OF LAND DISTURBANCE AT ANY ONE
TIME, MAINTAINING AS MUCH VEGETATION AS PRACTICABLE, USE OF MULCHING AND
TEMPORARY VEGETATIVE COVER. THE CONTRACTOR SHALL USE MECHANICAL SWEEPERS ON
PAVED AREAS AND UTILIZE FINE WATER SPRAYS NEAR SOURCES OF DUST. THE EXPOSED SOIL
AREAS SHALL BE PERIODICALLY MOISTENED. SPRAY—ON ADHESIVES DILUTED IN WATER MAY
BE USED.

4. TEMPORARY SQOIL STOCKPILES SHALL BE PROTECTED BY A SEDIMENT BARRIER. SIDE
SLOPES OF THE STOCKPILES SHALL NOT EXCEED 2 TO 1. THE STOCKPILES SHALL BE
STABILIZED WITHIN THIRTY DAYS OF FORMATION OF THE STOCKPILE BY TEMPORARY SEEDING
OR COVERING WITH MULCH.

5. TEMPORARY VEGETATIVE COVERS SHALL BE INSTALLED ON ALL DISTURBED AREAS NOT
INTENDED FOR PRIMARY CONSTRUCTION AND HAVING THE POTENTIAL TO PRODUCE SEDIMENT
AND CAUSE ON— AND OFF-SITE DAMAGES. SUCH AREAS BASED ON RECOMMENDATIONS
SHALL BE COVERED WITH TOPSOIL AND SEEDED OF FIGURE 6—1 OF THE "GUIDELINES”. FOR
ADDITIONAL SEEDING REQUIREMENTS REFER TO CHAPTER 6 OF THE "GUIDELINES”.

6. STONE CHECK DAMS SHALL BE INSTALLED AT ANY EVIDENT CONCENTRATED FLOW
DISCHARGE POINTS.

7. STORM DRAIN CATCH BASIN INLET PROTECTION SHALL BE PROVIDED THROUGH THE USE OF
FILTER FABRIC FENCE OR STONE BARRIERS AROUND THE CATCH BASINS AS INDICATED ON
THE SEDIMENT AND EROSION CONTROL DRAWINGS. THE BARRIERS SHALL ONLY BE REMOVED
WHEN THE TRIBUTARY DRAINAGE AREA HAS BEEN STABILIZED.

STORM DRAINAGE SYSTEM MAINTENANCE

STORMWATER RENOVATION AREAS:

Semiannual:

1. Cut or mow grass lined swales in Spring & Fall. Swales adjacent to the proposed
roadway or units may be mowed more frequently.

2. Inspect for and remove invasive vegetation.

3. Clean and remove debris from inlet and outlet structures.

Annual:

1. Inspect sediment forebay area. Remove sediment once it has built up to a depth
12" or greater in the forebays for Basins A & B.

2. Remove excess leaves and debris. Plant matter shall be left in place over winter
months to insulate the soil and add organic matter to the soil. Removal criteria shall
include when plant matter is smothering or killing vegetation and aesthetics.

5. Prune trees and shrubs as needed.

6. Add supplemental plantings or seed as needed to maintain 80% area cover for turf
areas and 50% area cover for tree/shrub/fern areas.

CATCH BASINS, PIPING, SWALES AND LEVEL SPREADERS:

Catch basins, storm drainage piping, swales and level spreaders will be inspected on an
annual basis. Any floatables, trash, debris or sediment build up shall be removed by a
licensed contractor. Grass—lined swales and level spreaders will be mowed.

The on—site catch basins, storm drainage manholes, swales, stormwater renovation
basins and all aspects of the storm drainage system must be maintained in good
working condition in accordance with the intent of these plans.

RESPONSIBILITY:

The owner of the property will be responsible for the long term maintenance of the
storm drainage system as listed above. Maintenance reports indicating that the
system has been maintained in accordance with the intent of the plan shall be
submitted to the Town Land Use Offices & on a semiannual basis after the
maintenance & inspections have occurred.

CONSTRUCTION OF STORMWATER
RENOVATION AREA BERMS

A. MATERIALS

1. Fill material shall be free of frozen material, sod, brush, roots, stumps and other
organic material. Earth embankments shall contain no stones over six inches in
diameter. The material used in the core portion of the embankment shall be the
most impervious material obtained from the borrow areas, as required. The more
pervious materials shall be used in the outer fill portion of the embankment as
shown on the plans.

2. The impervious core fill material shall be glacial till, to be provided in sufficient
quantities to complete the work. Fill to be approved by the Engineer prior to
placement. Glacial till to consist of hard and durable particles or fragments and
shall be free from organic matter and other objectionable materials. Glacial till shall
conform to the following gradation requirements.

U. S. Standard Percentage Passing

Sieve Size By Weight
3 inch 100

No. 4 60— 95
No. 10 50— 95
No. 40 30— 95
No. 100 20— 65
No. 200 10— 40

B. BERM FOUNDATION PREPARATION
1. All tree clearing shall be flagged prior to any cutting or clearing.

2. The area where the berm is to be constructed shall be cleared and grubbed
of dll topsoil and other organic materials to a depth of at least 24”. Unless

otherwise specified on the plans, berm foundation areas shall be scarified to a
minimum depth of three inches prior to placement of fill material.

C. PLACEMENT OF FILL

1. All erosion control measures shall be erected prior to placement/excavation of
material.

2. No fill shall be placed until the foundation preparation and excavations in the
foundation have been completed and approved by the Engineer. No fill shall be
placed on a frozen surface nor shall frozen material be incorporated.

3. Embankment material shall be placed in horizontal layers in 12 inch loose lifts.
During construction, the surface of the fill shall be sloped to drain. Each layer or
lift shall extend over the entire area of the fill.

4. The fill shall be free from lenses, pockets, streaks, or layers of material
differing substantially in texture or gradation from the surrounding material. The
more pervious material shall be placed in the outside portion of the berm or as
indicated on the drawings. The finished fill shall be shaped and graded to the
lines and grade shown on the drawings.

5. Pipe backfill shall be placed in horizontal layers not to exceed 6— 8 inch
loose lifts and shall be brought up uniformly around the outlet pipe and flared
end section.

D. MOISTURE CONTROL

1. The moisture content of materials in the berm shall be controlled to meet the
requirements of Section E "Compaction of Berm”. When necessary, moisture shall
be added by the use of approved sprinkling equipment. Water shall be added
uniformly and each layer shall be thoroughly disked or harrowed t provide proper
mixing. Any layer found too wet for compaction shall be allowed to dry before
rolling. Placing or rolling of materials on earth fills will not be permitted during
or immediately after rainfalls which increase the moisture content beyond the
limit of satisfactory compaction. The earth fill shall be brought up uniformly and
its top shall be kept graded and sloped so that a minimum of rain water will be
retained thereon. Compacted earth fill damaged by runoff shall be replaced
immediately by the contractor.

E. COMPACTION

1. Berm material shall be compacted to 95% of the standard proctor density at
or near optimum moisture content and by the compaction equipment specified
herein. The compaction equipment shall traverse the entire surface of each layer
of fill material.

2. Approved tamping rollers shall be used for compacting all parts of the berm.
The contractor shall demonstrate the effectiveness of the roller by actual sail
compaction test results of the soil to be used in the berm with laboratory work
performed by an approved soil testing laboratory. Compaction tests shall include
modified proctor and nuclear density tests made at the Engineer’'s discretion. A
minimum of three proctor tests shall be performed and density tests shall be
performed every 1500 square feet.

3. Pipe backfill shall be compacted by hand tamping with mechanical tampers.
Heavy equipment shall not be operated within three feet of any structure.
Equipment shall not be allowed to operate over the outlet culverts until there is
at least two feet of cover over the pipes.

F. FINISHING EMBANKMENTS

1. The berm shall be constructed to the elevations, lines and grades and cross
sections as shown on the plans. The berm shall be maintained in a manner
satisfactory to the Engineer and the Town and surfaces shall be compact and and
accurately graded before topsoil is placed on them.

2. The topsoil shall be placed at a depth of 5—6" over the disturbed area after
completion of construction.

3. Disturbed areas shall be seeded with "New England Environmental Erosion
Control Mix for Detention Basins and Moist Sites” or approved equal at a rate of 1
Ib. per 5000 square feet or at a rate recommended by the manufacturer.

4. Seeded areas shall be stabilized with hay or mulch until vegetation is firmly
established.

5. Seeded areas shall be monitored weekly for erosion and any areas that require
reseeding shall be reseed completely and immediately.

EROSION CONTROL NARRATIVE

GENERAL PRINCIPLES

The following general principles shall be maintained as effective means of minimizing
erosion and sedimentation during the development process.

Stripping away of vegetation, regrading or other development shall be done in
such a way as to minimize erosion.

Grading and development plans shall preserve important natural features, keep
cut and fill operations to a minimum, and insure conformity with topography
so as to create the least erosion potential and adequately handle the volume
and velocity of surface water runoff.

Whenever feasible, natural vegetation shall be retained, protected and supplemented
wherever indicated on the site development plan.

The undisturbed area and the duration of exposure shall be kept to a practical minimum.
Disturbed soils shall be stabilized as quickly as possible.

Temporary vegetation and/or mulching shall be used to protect exposed critical areas
during development when expected to be exposed in excess of 30 days.

The permanent (final) vegetation and mechanical erosion control measures shall
be installed as soon as practical during construction.

Sediment in the runoff water shall be trapped until the disturbed areas is
stabilized by the use of debris basins, sediment basins, silt traps or similar
measures.

All tracts or developments shall be finally graded to provide proper drainage
away from buildings and dispose of it without ponding; and all land within a
development shall be graded to drain and dispose of surface water without ponding.

Where drainage swales are used to divert surface waters away from buildings, they
shall be sodded or planted.

Concentration of surface runoff shall be only permitted by piping and/or through
drainage swales or natural watercourses.

Excavation and Fills ——

Slopes created by cuts or fills shall not be steeper than 2:1 and shall be
restabilized by temporary or permanent measures, as required during the
development process.

Adequate provisions shall be made to prevent surface water from damaging the
cut face of excavations or the sloping surfaces of fills.

Cut and fills shall not endanger adjoining property.

All fills shall be compacted to provide stability of material and to prevent

undesirable settlement. The fill shall be spread in a series of layers each

not exceeding twelve (12) inches in thickness and shall be compacted by a
sheep roller or other approved method after each layer is spread.

Fills shall not encroach on natural watercourses, constructed channels or
requlated flood plain areas, unless permitted by license or permit from
authority having jurisdiction.

Fills placed adjacent to natural watercourses, constructed channels or flood
plains shall have suitable protection against erosion during periods of flooding.

Grading shall not be done in such a way as to divert water onto the property of
another landowner without their express written consent.

During grading operations, necessary measures for dust control shall be
exercised.

Sedimentation and erosion control shall be implemented in accordance with the
Guidelines for Soil Erosion and Sediment Control (2002) — State of Connecticut
DEP Bulletin 34 or most recent edition.

RESPONSIBILITY FOR THE PLAN

Whenever sedimentation is caused by stripping vegetation and/or grading, it shall

be the responsibility of the person, corporation or other entity having responsibility

to remove sedimentation from all lower properties, drainage systems and watercourses
and to repair any damage at their expense as quickly as possible.

Maintenance of all drainage facilities and watercourses within any subdivision

or land development shall be the responsibility of the Connecticut Power Ventures Project
Manager until they are accepted by the Town. All control measures will be maintained in
effective condition throughout the construction period. Surface inlets shall be kept open and
free of sediment and debris. The system shall be checked after every major storm and
sediment shall be disposed of at an approved location consistent with the plan.

It shall be the responsibility of any person, corporation or other entity engaging

in any act on or near any stream, watercourse or swale or upon the flood plain
or right—of—way thereof to maintain as nearly as possible in its present state
that same stream, watercourse, swale, flood plain or right—of—way for the duration
of the activity and to return it to its original or equal condition after such activity
is completed.

Maintenance of drainage facilities or watercourses originating and completely

on private property shall be the responsibility of the Connecticut Power Ventures, Inc.
their point of open discharge at the property line or at a communal watercourse
within property.

No person, corporation or other entity shall block, impede the flow of, dlter,
construct any structure or deposit any material or thing or commit any act which
affects normal or flood flow in any communal stream or watercourse without having
obtained prior approval from the Town.

An adequate right—of—way and/or easement shall be provided for all drainage
facilities and watercourses which are proposed either for acceptance by the
Town or provided by other property owners for the convenience of the OWNER.

Seedbed Preparation

Fine grade and rake surface to remove stones larger than 2” in diameter. Install
needed erosion control devices such as surface water diversions. Grade
stabilization structures, sediment basins or drainage channels to maintain

grassed areas. Apply limestone at a rate of 2 tons/Ac. or 90 Ibs/1000 SF
unless otherwise required according to soil test results. Apply fertilizers

with 10-10—10 at a rate of 300 Ibs./Ac. or 7.5 Ibs/1000 SF. At least 50% of
the nitrogen shall be from organic sources. Work lime and fertilizer into soil
uniformity to a depth of 4" with a whisk, springtooth harrow or other suitable
equipment following the contour lines.

Seed Application

Apply grass mixtures at rates specified by hand, cyclone seeder or hydroseeder.
Increase seed mixture by 10% if hydroseeder is used. Lightly drag or roll the
seeded surface to cover seed. Seeding for selected fine grasses should be done
between April 1 and June 1 or between August 15 and October 15. If seeding
cannot be done during these times, repeat mulching procedure below until seeding
can take place or seed with a quick germinating seed mixture to stabilize slopes.
A quick germinating seed mixture (Domestic Rye) can be applied between June 15
through August 15 as approved by the Architect or Engineer.

Mulching

Immediately following seeding, mulch the seeded surface with straw, hay or wood

fiber at a rate of 1.5 to 2 tons/Ac. except as otherwise specified elsewhere.

Mulches should be free of weeds and coarse matter. Spread mulch by hand or mulch
blower. Punch mulch into soil surface with track machine or disk harrow set

straight up. Mulch material should be "tucked” approximately 2— 3" into the soil
surface. Chemical mulch binders or netting, in combination with the straw, hay or
wood fibers, will be used where difficult slopes do not allow harrowing by machines.

Grass Seed Mixtures
Temporary Covers
Perennial ryegrass
Annual ryegrass

Permanent Covers
Creeping Red Fescue
Canada Bluegrass

20 Ibs/Ac.
20 Ibs/Ac.

40 Ibs/Ac.
20 Ibs/Ac.
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CPV Towantic Energy Center, Oxford CT

Introduction

The project site is located on the northeast side of Woodruff Hill Road near its northerly
terminus. The property lies within the Industrial District and consists of 26.2 acres. The current
proposal is to construct a gas-fired, electric power plant with associated driveways, parking
areas, storm drainage, power plant equipment areas and switchyard.

A study of the site hydrology has been performed to evaluate and mitigate the potential
impacts of the proposed power plant and to design a Stormwater Management Plan and an
Erosion & Sediment Control Plan in accordance with the 2002 CT E&S Guidelines and the 2004
Stormwater Quality Manual. In order to evaluate the stormwater management requirement
for the proposed development, the existing watershed area was delineated based on the
current site conditions and analyzed at seven key points down gradient of the property. The
total combined watershed area delineated is approximately 35.7 acres which includes 9.2 acres
of off-site watershed. This information was used to determine the peak flow rates under both
existing and proposed conditions. Appendix A of this report includes a Drainage Area Map
which delineates the seven existing and proposed drainage areas.

Existing Site Conditions

Currently, the site consists mostly of woodlands while the western half is all fields. The
property is bordered to the east and south by the Algonquin Gas Transmission Facility (Lot 9 of
the Woodruff Hill Industrial Park Subdivision), to the west by Woodruff Hill Road and Lots 6, 7
and 8 of the Woodruff Hill Industrial Park Subdivision and to the north by Open Space of the
Woodruff Hill Industrial Park Subdivision.

There are four wetlands areas located on or immediately adjacent to the property which were
flagged by All-Points Technology Corporation in July of 2014. The wetlands areas are shown on
Sheet C310 of the plan set entitled CPV Towantic Energy Center. There are no 100 year flood
plains located on the site as defined by FEMA Flood Insurance Rate Mapping.

The project site is located within the Little River Watershed Drainage Basin Number 6920. This
watershed is located within the Naugatuck Regional Basin within the Housatonic Major Basin,
identified on the Connecticut Department of Environmental Protection Atlas of Public Water
Supply Sources and Drainage Basins.

Stormwater Management and Erosion Control Report September 2014
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CPV Towantic Energy Center, Oxford CT

Proposed Site Conditions

The current proposal is to construct a gas-fired power plant with associated switchyard, power
plant equipment areas, parking areas and related storage facilities. Approximately 3,000 linear
feet access driveway will be constructed to access the facility along with the associated storm
drainage system and stormwater quality measures. Of the 26.2 acre site, approximately 22.1
acres will be disturbed during construction, leaving 4.1 acres or 15.6% of the site undisturbed.
The power plant will be served by municipal water and sewer.

Hydrology

The primary method of predicting the surface water runoff rates utilized in this report is the
computer program HydroCAD V10 Stormwater Modeling System. HydroCAD combines the
methodology of technical release No. 55 (TR-55) “Urban Hydrology for Small Watersheds” and
technical release No. 20 (TR-20) “Project Formulation-Hydrology”. Both TR-55 & TR-20 were
originally developed by the USDA Soil Conservation Service (SCS). The HydroCAD program
forecasts the rate of surface water runoff based upon several factors, including information on
land use, vegetation, watershed areas, soil types, time of concentration, rainfall data, storage
volumes and hydraulic capacities of structures. The program predicts the amount of runoff as a
function of time. Rainfall events with recurrence frequencies of 2, 10, 25, 50 and 100 years
were utilized as input data. The National Weather Service developed 4 storm events to simulate
rainfall around the country. The Type Ill rainfall pattern with 24-hour duration is appropriate for
use in Connecticut and was utilized in this analysis.

Existing land use for the site was determined from aerial mapping, field survey and USGS
Mapping. The types of land use utilized in the analysis include wood, grass, meadow and
impervious cover. Soil types in the watershed were determined from the NRCS Web Soil Survey
prepared by the United States Department of Agriculture. The existing watershed was found to
contain only type C soils, along with impervious areas (Appendix B). The HydroCAD routing
analysis was also completed under the proposed conditions in order to compare pre-
development and post-development flows for all the proposed design storms (Appendix C).

The proposed storm drainage piping and swale system was designed using the rational method
with adequate capacity to convey the 25-year storm event (Appendix D). The overall watershed
was subdivided into sub-basins to determine the drainage area and stormwater runoff to each

catch basin, pipe and swale. Inlet control capacity as well as velocity was also analyzed at each
structure.

Stormwater Management and Erosion Control Report September 2014
Revised February 2015
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CPV Towantic Enerqy Center, Oxford CT

Proposed Site Conditions

The current proposal is to construct a gas-fired power plant with associated switchyard, power
plant equipment areas, parking areas and related storage facilities. Approximately 3,000 linear
feet access driveway will be constructed to access the facility along with the associated storm
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acres will be disturbed during construction, leaving 4.1 acres or 15.6% of the site undisturbed.
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The primary method of predicting the surface water runoff rates utilized in this report is the
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originally developed by the USDA Soil Conservation Service (SCS). The HydroCAD program
forecasts the rate of surface water runoff based upon several factors, including information on
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volumes and hydraulic capacities of structures. The program predicts the amount of runoff as a
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appropriate for use in Connecticut and was utilized in this analysis.
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impervious cover. Soil types in the watershed were determined from the NRCS Web Soil Survey
prepared by the United States Department of Agriculture. The existing watershed was found to
contain only type C soils, along with impervious areas (Appendix B). The HydroCAD routing
analysis was also completed under the proposed conditions in order to compare pre-
development and post-development flows for all the proposed design storms (Appendix C).

The proposed storm drainage piping and swale system was designed using the rational method
with adequate capacity to convey the 25-year storm event (Appendix D). The overall watershed
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CPV Towantic Enerqy Center, Oxford CT

The pre and post development stormwater runoff was analyzed at seven key points down
gradient of the site (DP-1, DP-2A, DP-2B, DP-3, DP-4, DP-5 and DP-6). The storm drainage
system is designed so that post development stormwater flows will either remain the same or

be decreased at all of the design points. Another goal of the storm drainage system design is

to ensure that long-term post-development stormwater quality is protected and that there will

be no erosion caused by the development.

This was done by designing the two stormwater

renovation areas as Stormwater Wetlands using the recommendations found in the 2004 DEEP

Stormwater Quality Manual (SQM). More specifically the renovation areas have been designed

as Extended Detention Shallow Wetlands systems. Appropriate outlet protection has also been

designed at all points where the storm drainage system discharges.

Below is a summary of pre-development and post-development flows at the seven design

points:

Existing Flow (cfs)
Proposed Flow (cfs)

Existing Flow (cfs)
Proposed Flow (cfs)

Existing Flow (cfs)
Proposed Flow (cfs)

Existing Flow (cfs)
Proposed Flow (cfs)

Existing Flow (cfs)
Proposed Flow (cfs)

Existing Flow (cfs)
Proposed Flow (cfs)

2yr.

8.2
7.2

2yr.

1.7
1.6

2yr.

1.8
1.5

2yr.

3.0
2.0

2yr.

0.9
0.4

2yr.

2.2
2.3

Storm Interval (DP-1)

10yr. 25yr.

19.3 23.6

17.4 21.7
Storm Interval (DP-2A)

10yr. 25yr.

4.0 4.8

3.8 4.6
Storm Interval (DP-2B)

10yr. 25yr.

4.5 5.5

3.5 4.3
Storm Interval (DP-3)

10yr. 25yr.

7.0 8.5

3.6 4.1
Storm Interval (DP-4)

10yr. 25yr.

1.9 2.4

0.7 0.9
Storm Interval (DP-5)

10yr. 25yr.

4.6 5.4

4.6 5.4

Stormwater Management and Erosion Control Report

50yr.

28.8
26.8

50yr.

5.9
5.6

50yr.

6.8
53

50yr.

10.3
4.6

50yr.

2.8
1.0

50yr.

6.5
6.4

100yr
34.9
32.7

100yr
7.2
6.8

100yr
8.3
6.4

100yr
12.4
6.9

100yr
3.4
1.2

100yr
7.7
7.6
September 2014
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CPV Towantic Enerqy Center, Oxford CT

Storm Interval (DP-6)

2yr. 10yr. 25yr. 50yr. 100yr
Existing Flow (cfs) 1.7 3.7 4.5 5.4 6.5
Proposed Flow (cfs) 1.9 3.7 4.4 5.3 6.2

Stormwater Management & LID Measures

In addition to mitigating post development stormwater flow rates another goal of the storm
drainage system design was to ensure that long-term post-development stormwater quality
was protected. This is being accomplished through the creation of two stormwater renovation
areas, grass-lined water quality swales and pervious surface treatments.

Both of the storm water renovation areas are designed as stormwater wetlands to hold and
renovate the Water Quality Volume (WQV) while attenuating peak rates of stormwater runoff.
The WQV is the initial flush of stormwater that contains most of the sediment and pollutants as
defined in the CT DEP 2004 Stormwater Quality Manual. The WQV will be retained a forebay,
low marsh swales and micro-pools in each renovation area. These will hold stormwater, allow
it to cool and be exposed to vegetation for filtration & treatment. This design allows for the
maximum water quality treatment of post development stormwater runoff.

The Water Quality Volume calculations are included in Appendix F. For stormwater renovation
area A we are providing 169% of the required WQV and for stormwater renovation area B we
are providing 151% of the required WQV. These are both well in excess of the requirement
providing for superior stormwater treatment.

Where the topography of the site allowed, grass lined water quality swales have been
designed. These swales will provide for filtration of stormwater coming off of the proposed
access drive prior to discharge into the existing storm drainage system south of the property.
It should also be noted that the storm drainage system south of the property contains existing
stormwater facilities that will further treat and renovate the stormwater prior to the eventual
discharge into the wetlands at the bottom of Woodruff Hill Road.

In the interior of the proposed plant access drive where the equipment pad areas are set the
surface treatment will be an 8” layer of pervious crushed stone to grade. The switchyard area
to the north gets a similar treatment but is 12” thick and contains larger diameter stones.
Stormwater that falls in these areas will be held and will not runoff immediately into the storm
drainage system. The water will either infiltrate in smaller storm events or will slowly work its’
way through the stone towards one of the proposed catch basin inlets for the storm drainage
Stormwater Management and Erosion Control Report September 2014
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CPV Towantic Enerqy Center, Oxford CT

system in larger events. This pervious surface treatment encompasses approximately 8.7 acres
of the 11.7 acre level power plant area (74.4%).

Erosion & Sedimentation Controls

The erosion and sediment control plan calls for the use of the latest erosion and sediment
control measures in order to minimize and control disturbance during construction and provide
a stable site under finished conditions. These measures include:

e Stabilized construction entrance

e Temporary sediment traps

e Geotextile silt fence

e Staked haybales

e Staked straw wattles/compost filter socks
e Temporary soil stockpile areas

e Haybale filters

e Temporary water diversions

e Temporary seeding of exposed soils

e Stone check dams

e Water bars with straw wattles/compost filter sock traps
e Erosion control blankets

The Erosion and Sediment Control Plan is contained on Sheet C315 of the plan set and all of the
pertinent erosion control notes and construction sequencing is included on Sheet C330.

Additionally, proper outlet protection has been designed at all proposed drainage discharge
points. The outlet protection structures were designed in accordance with the
recommendations on the 2000 ConnDOT Drainage Manual Chapter 8.7 (Appendix E).
Stormwater Management and Erosion Control Report September 2014
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CPV Towantic Enerqy Center, Oxford CT

Velocities were also analyzed in all of the proposed water quality swales to ensure that a grass-
lined surface treatment would be appropriate to prevent erosion of the underlying soils while
treating and conveying stormwater.

Conclusion

The goal of the proposed stormwater management system is to minimize the potential for
impacts to down gradient properties due to the proposed development and to utilize Best
Management Practices (BMPs) to improve post-development stormwater quality from the site.
This is accomplished through the establishment of two stormwater renovation areas, grassed
lined swales and outlet protection designed in accordance with the recommendations of the CT
DOT 2000 Drainage Manual, the 2002 CT DEEP Erosion & Sediment Control Guidelines and the
2004 CT DEEP Stormwater Quality Manual.

As such, the stormwater management system as designed will provide for long-term protection
of the down gradient wetlands and watercourses in the area.

Stormwater Management and Erosion Control Report September 2014
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Appendix A - Drainage Area Map0
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CPV Towantic Energy Center, Oxford CT

Appendix B - Existing Conditions HydroCAD Routing
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Reach Routing Diagram for 98132 EX SC
Prepared by CIVIL 1, Printed 2/13/2015

HydroCAD® 10.00-13 s/n 08208 © 2014 HydroCAD Software Solutions LLC




98132 EXSC

Prepared by CIVIL 1 Printed 2/13/2015
HydroCAD® 10.00-13 s/n 08208 © 2014 HydroCAD Software Solutions LLC Page 2
Area Listing (selected nodes)
Area  CN  Description
(acres) (subcatchment-numbers)
0.046 98  Impervious (EXDA4ND)
1.755 98  Impervious, HSG C (EXDAIND, EXDA3ND, EXDASND, EXDA6ND)
3.797 71 Meadow, non-grazed, HSG C (EXDAIND, EXDA3ND, EXDA4ND)
8.518 74 Pasture/grasslandirange, Good, HSG C (EXDAIND, EXDA2AND, EXDA2BND, EXDA3ND, EXDA4ND,
EXDASND, EXDAGND)
21.393 70 Woods, Good, HSG C (EXDAIND, EXDA2AND, EXDA2BND, EXDA3ND)

35.509

72

TOTAL AREA



98132 EX SC
Prepared by CIVIL 1 Printed 2/13/2015
HydroCAD® 10.00-13 s/n 08208 © 2014 HydroCAD Software Solutions LLC Page 3

Soil Listing (selected nodes)

Area  Soil Subcatchment
(acres)  Group Numbers
0.000 HSGA
0.000 HSGB
35463 HSGC  EXDAIND, EXDA2AND, EXDA2BND, EXDA3ND, EXDA4ND, EXDASND, EXDAGND
0.000 HSGD

0.046  Other EXDA4ND
35.509 TOTAL AREA



98132 EXSC
Prepared by CIVIL 1 Printed 2/13/2015
HydroCAD® 10.00-13 s/n 08208 © 2014 HydroCAD Software Solutions LLC Page 4

Ground Covers (selected nodes)

HSG-A HSG-B HSG-C HSG-D Other Total  Ground Subcatchment
(acres) (acres) (acres) (acres) (acres) (acres) Cover Numbers
0.000 0.000 1.755 0.000 0.046 1.801 Impervious EXDAIND, EXDA3ND,
EXDA4ND, EXDASND,
EXDABND
0.000 0.000 3.797 0.000 0.000 3.797 Meadow, non-grazed EXDAIND, EXDA3ND,
EXDA4ND

0.000 0.000 8.518 0.000 0.000 8.518 Pasture/grassland/range, Good EXDAIND, EXDA2AND,
EXDA2BND, EXDA3ND,
EXDA4ND, EXDASND,
EXDAGND

0.000 0.000 21.393 0.000 0.000 21.393  Woods, Good EXDAIND, EXDA2AND,
EXDA2BND, EXDA3ND

0.000 0.000 35.463 0.000 0.046 35509 TOTAL AREA



98132 EX SC Type Il 24-hr 2-Year Rainfall=3.30"

Prepared by CIVIL 1 Printed 2/13/2015
HydroCAD® 10.00-13 s/n 08208 © 2014 HydroCAD Software Solutions LLC Page 5

Time span=0.00-24.00 hrs, dt=0.05 hrs, 481 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN
Reach routing by Stor-Ind+Trans method - Pond routing by Stor-Ind method

Subcatchment EXDAIND: EXDA-1 Runoff Area=850,940 sf 5.77% Impervious Runoff Depth>0.97"
Flow Length=2,225" Tc=61.0 min CN=72 Runoff=8.15 cfs 1.587 af

Subcatchment EXDA2AND: EXDA-2A Runoff Area=117,366 sf 0.00% Impervious Runoff Depth>0.98"
Flow Length=450" Tc=28.5min CN=72 Runoff=1.68 cfs 0.221 af

Subcatchment EXDA2BND: EXDA-2B Runoff Area=183,271 sf 0.00% Impervious Runoff Depth>0.87"
Flow Length=1,050" Tc=46.7 min CN=70 Runoff=1.79 cfs 0.307 af

Subcatchment EXDA3ND: EXDA-3 Runoff Area=216,972 sf 7.60% Impervious Runoff Depth>1.04"
Flow Length=610" Tc=34.5min CN=73 Runoff=3.04 cfs 0.431 af

Subcatchment EXDA4ND: EXDA-4 Runoff Area=38,901 sf 5.13% Impervious Runoff Depth>1.10"
Flow Length=400" Tc=13.0 min CN=74 Runoff=0.87 cfs 0.082 af

Subcatchment EXDASND: EXDA-5 Runoff Area=76,831 sf 11.76% Impervious Runoff Depth>1.28"
Flow Length=500" Tc=11.3 min CN=77 Runoff=2.15 cfs 0.188 af

Subcatchment EXDA6ND: EXDA-6 Runoff Area=62,500 sf 2.87% Impervious Runoff Depth>1.16"
Flow Length=350" Tc=8.3 min CN=75 Runoff=1.69 cfs 0.139 af

Link DP1: DP-1 Inflow=8.15 cfs 1.587 af
Primary=8.15 cfs 1.587 af

Link DP2A: DP-2A Inflow=1.68 cfs 0.221 af
Primary=1.68 cfs 0.221 af

Link DP2B: DP-2B Inflow=1.79 cfs 0.307 af
Primary=1.79 cfs 0.307 af

Link DP3: DP-3 Inflow=3.04 cfs 0.431 af
Primary=3.04 cfs 0.431 af

Link DP4: DP-4 Inflow=0.87 cfs 0.082 af
Primary=0.87 cfs 0.082 af

Link DP5: DP-5 Inflow=2.15 cfs 0.188 af
Primary=2.15 cfs 0.188 af

Link DP6: DP-6 Inflow=1.69 cfs 0.139 af
Primary=1.69 cfs 0.139 af

Total Runoff Area = 35.509 ac Runoff Volume = 2.954 af Average Runoff Depth = 1.00"
94.93% Pervious =33.708 ac  5.07% Impervious = 1.801 ac



98132 EX SC Type Il 24-hr 2-Year Rainfall=3.30"

Prepared by CIVIL 1 Printed 2/13/2015
HydroCAD® 10.00-13 s/n 08208 © 2014 HydroCAD Software Solutions LLC Page 6

Summary for Subcatchment EXDALND: EXDA-1

Runoff = 8.15cfs@ 12.90 hrs, Volume= 1.587 af, Depth> 0.97"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt=0.05 hrs
Type Il 24-hr 2-Year Rainfall=3.30"

Area (sf) CN Description

635511 70 Woods, Good, HSG C

148,147 74 Pasture/grassland/range, Good, HSG C
18,170 71 Meadow, non-grazed, HSG C
49,112 98 Impervious, HSG C

850,940 72 Weighted Average

801,828 94.23% Pervious Area
49,112 5.77% Impervious Area

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

37.0 250 0.0320 0.11 Sheet Flow,
Woods: Light underbrush n=0.400 P2=3.20"
23.0 1,450 0.0440 1.05 Shallow Concentrated Flow,

Woodland Kv=5.0 fps
1.0 525 0.0570 8.87 53.22 Channel Flow,
Area= 6.0 sf Perim=6.0" r=1.00'
n=0.040 Earth, cobble bottom, clean sides

61.0 2,225 Total

Subcatchment EXDAIND: EXDA-1

Hydrograph
9 -EI uno
1 ’ 8.15 cfs | m
s1 | Type lll 24-hr
. -Year Rainfall=3.30"
Runoff Area=850,940
o
Runoff Volume=1.587
€ 51 | Runoff Depth>0.97'
= = 7 [
2 4+ | Flow Length=2,225
'i" nALA
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Z
I
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Time (hours)



98132 EX SC Type Il 24-hr 2-Year Rainfall=3.30"

Prepared by CIVIL 1 Printed 2/13/2015
HydroCAD® 10.00-13 s/n 08208 © 2014 HydroCAD Software Solutions LLC Page 7

Summary for Subcatchment EXDA2AND: EXDA-2A

Runoff = 1.68cfs @ 12.44 hrs, Volume= 0.221 af, Depth> 0.98"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt=0.05 hrs
Type Il 24-hr 2-Year Rainfall=3.30"

Area (sf) CN Description

60,061 70 Woods, Good, HSG C

57,315 74 Pasture/grassland/range, Good, HSG C
117,366 72 Weighted Average
117,366 100.00% Pervious Area

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

27.1 250 0.0700 0.15 Sheet Flow,
Woods: Light underbrush n=0.400 P2=3.20"
1.4 200 0.2150 2.32 Shallow Concentrated Flow,

Woodland Kv=5.0 fps

28.5 450 Total

Subcatchment EXDA2AND: EXDA-2A
Hydrograph

[ 1.68 cfs

ype lll 24-hr
-Year Rainfall=3.30"
unoff Area=117,366 sf
unoff Volume=0.221 af
Runoff Depth>0.98'
low Length=450'
c=28.5 min
72

Flow (cfs)
~
]

\21
I

L B B L B L B L L LN R . . .
o 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24
Time (hours)




98132 EX SC Type Il 24-hr 2-Year Rainfall=3.30"

Prepared by CIVIL 1 Printed 2/13/2015
HydroCAD® 10.00-13 s/n 08208 © 2014 HydroCAD Software Solutions LLC Page 8

Summary for Subcatchment EXDA2BND: EXDA-2B

Runoff = 1.79cfs @ 12.71 hrs, Volume= 0.307 af, Depth> 0.87"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt=0.05 hrs
Type Il 24-hr 2-Year Rainfall=3.30"

Area (sf) CN Description
179,894 70 Woods, Good, HSG C
3,377 74 Pasture/grassland/range, Good, HSG C

183,271 70 Weighted Average
183,271 100.00% Pervious Area

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

36.1 250 0.0340 0.12 Sheet Flow,
Woods: Light underbrush n=0.400 P2=3.20"
10.6 800 0.0637 1.26 Shallow Concentrated Flow,

Woodland Kv=5.0 fps

46.7 1,050 Total

Subcatchment EXDA2BND: EXDA-2B
Hydrograph

?
ype lll 24-hr
-Year Rainfall=3.30"
unoff Area=183,271
unoff Volume=0.307

[ 1.79 cfs

O O

+h Q7!
f

e
gth=1,050'
c=46.7 min

Flow (cfs)
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Summary for Subcatchment EXDA3ND: EXDA-3
Runoff = 3.04cfs@ 12.52 hrs, Volume= 0.431 af, Depth> 1.04"
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt=0.05 hrs
Type Il 24-hr 2-Year Rainfall=3.30"
Area (sf) CN Description
56,418 70 Woods, Good, HSG C
132,061 71 Meadow, non-grazed, HSG C
11,996 74 Pasture/grassland/range, Good, HSG C
16,497 98 Impervious, HSG C
216,972 73 Weighted Average
200,475 92.40% Pervious Area
16,497 7.60% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet)  (ft/ft)  (ft/sec) (cfs)
30.5 250 0.0520 0.14 Sheet Flow,
Woods: Light underbrush n=0.400 P2=3.20"
4.0 360 0.0889 1.49 Shallow Concentrated Flow,
Woodland Kv=5.0 fps
345 610 Total
Subcatchment EXDA3ND: EXDA-3
Hydrograph
-EI Runoff
[ 3.04 cfs | -
1 | Type lll 24-hr
2-Year Rainfall=3.30"
Runoff Area=216,972 sf
,| | Runoff Volume=0.431 af
g Runoff Depth>1.04'
2 - 1
& Flow Length=610
Tc=34.5 min
7 | CN=73
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Summary for Subcatchment EXDA4ND: EXDA-4

Runoff = 0.87cfs@ 12.20 hrs, Volume= 0.082 af, Depth> 1.10"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt=0.05 hrs
Type Il 24-hr 2-Year Rainfall=3.30"

Area (sf) CN Description

21,726 74 Pasture/grassland/range, Good, HSG C
15178 71 Meadow, non-grazed, HSG C

* 1,997 98 Impervious
38,901 74 Weighted Average
36,904 94.87% Pervious Area
1,997 5.13% Impervious Area

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

11.8 200 0.0500 0.28 Sheet Flow,
Grass: Short n=0.150 P2=3.20"
1.2 200 0.1500 2.71 Shallow Concentrated Flow,

Short Grass Pasture  Kv= 7.0 fps

13.0 400 Total

Subcatchment EXDA4ND: EXDA-4
Hydrograph

0osf
0ol | 0.87 cfs |
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Summary for Subcatchment EXDASND: EXDA-5
Runoff = 215cfs @ 12.17 hrs, Volume= 0.188 af, Depth> 1.28"
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt=0.05 hrs
Type Il 24-hr 2-Year Rainfall=3.30"
Area (sf) CN Description
9,039 98 Impervious, HSG C
67,792 74 Pasture/grassland/range, Good, HSG C
76,831 77 Weighted Average
67,792 88.24% Pervious Area
9,039 11.76% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet)  (ft/ft) (ft/sec) (cfs)
10.3 150 0.0400 0.24 Sheet Flow,
Grass: Short n=0.150 P2=3.20"
1.0 350 0.1350 5.92 Shallow Concentrated Flow,
Unpaved Kv=16.1 fps
11.3 500 Total
Subcatchment EXDA5SND: EXDA-5
Hydrograph
-EI Runoff
[ 2.15 cfs | -
Tvne |l 24
o I]r_blllh.ll
2-Year Rainfall=3.30"
Runoff Area=76,831 sf
Runoff Volume=0.188 af
g Runoff Depth>1.28'
% [l | NN PO mlaYall
- FIow Lengun=ou
Tc=11.3 min
CN=77
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Summary for Subcatchment EXDA6ND: EXDA-6

Runoff = 1.69cfs @ 12.13 hrs, Volume= 0.139 af, Depth> 1.16"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt=0.05 hrs
Type Il 24-hr 2-Year Rainfall=3.30"

Area (sf) CN Description
60,704 74 Pasture/grassland/range, Good, HSG C
1,796 98 Impervious, HSG C
62,500 75 Weighted Average
60,704 97.13% Pervious Area
1,796 2.87% Impervious Area

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

7.7 100 0.0360 0.22 Sheet Flow,
Grass: Short n=0.150 P2=3.20"
0.6 250 0.2050 7.29 Shallow Concentrated Flow,

Unpaved Kv=16.1 fps

8.3 350 Total

Subcatchment EXDAGND: EXDA-6
Hydrograph

(Toves [ Runoff}

ype lll 24-hr
-Year Rainfall=3.30"
unoff Area=62,500 sf
unoff Volume=0.139
Runoff Depth>1.16'
low Length=350"
c=8.3 min
75

Flow (cfs)
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Summary for Link DP1: DP-1

Inflow Area = 19.535ac, 5.77% Impervious, Inflow Depth> 0.97" for 2-Year event
Inflow = 8.15cfs @ 12.90 hrs, Volume= 1.587 af
Primary = 8.15cfs @ 12.90 hrs, Volume= 1.587 af, Atten=0%, Lag=0.0 min

Primary outflow = Inflow, Time Span=0.00-24.00 hrs, dt=0.05 hrs

Link DP1: DP-1
Hydrograph

)_‘_L‘ @ Inflow
of 8.15 cfs

O Primary
Inflow Area=19.535 é“BJ-lS cfs
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Summary for Link DP2A: DP-2A

Inflow Area = 2.694 ac, 0.00% Impervious, Inflow Depth > 0.98" for 2-Year event
Inflow = 1.68cfs@ 12.44 hrs, Volume= 0.221 af
Primary = 1.68cfs @ 12.44 hrs, Volume= 0.221 af, Atten=0%, Lag=0.0 min

Primary outflow = Inflow, Time Span=0.00-24.00 hrs, dt=0.05 hrs

Link DP2A: DP-2A
Hydrograph

H Inflow
O Primary

1

Flow (cfs)
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Summary for Link DP2B: DP-2B
Inflow Area = 4.207 ac, 0.00% Impervious, Inflow Depth > 0.87" for 2-Year event
Inflow = 179cfs @ 12.71 hrs, Volume= 0.307 af
Primary = 1.79cfs @ 12.71 hrs, Volume= 0.307 af, Atten=0%, Lag=0.0 min
Primary outflow = Inflow, Time Span=0.00-24.00 hrs, dt=0.05 hrs
Link DP2B: DP-2B
Hydrograph
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Summary for Link DP3: DP-3
Inflow Area = 4,981 ac, 7.60% Impervious, Inflow Depth> 1.04" for 2-Year event
Inflow = 3.04cfs@ 12.52hrs, Volume= 0.431 af
Primary = 3.04cfs@ 12.52 hrs, Volume= 0.431 af, Atten=0%, Lag=0.0 min
Primary outflow = Inflow, Time Span=0.00-24.00 hrs, dt=0.05 hrs
Link DP3: DP-3
Hydrograph
’J_‘_\.‘ H Inflow
3.04 cfs O Primary
- .04 cf
Inflow Area=4.981 'aczt
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Summary for Link DP4: DP-4

Inflow Area = 0.893ac, 5.13% Impervious, Inflow Depth> 1.10" for 2-Year event
Inflow = 0.87 cfs @ 12.20 hrs, Volume= 0.082 af
Primary = 0.87 cfs @ 12.20 hrs, Volume= 0.082 af, Atten=0%, Lag= 0.0 min

Primary outflow = Inflow, Time Span=0.00-24.00 hrs, dt=0.05 hrs

Link DP4: DP-4
Hydrograph
-
‘ ‘ M Inflow
| 0.87 cfs | il Primary
flow Area— QQQ| 0.87 cfs
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Summary for Link DP5: DP-5

Inflow Area = 1.764 ac, 11.76% Impervious, Inflow Depth > 1.28" for 2-Year event
Inflow = 215cfs@ 12.17 hrs, Volume= 0.188 af
Primary = 215cfs@ 12.17 hrs, Volume= 0.188 af, Atten=0%, Lag= 0.0 min

Primary outflow = Inflow, Time Span=0.00-24.00 hrs, dt=0.05 hrs

Link DP5: DP-5
Hydrograph

H Inflow
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Summary for Link DP6: DP-6

Inflow Area = 1.435ac, 2.87% Impervious, Inflow Depth> 1.16" for 2-Year event
Inflow = 1.69cfs @ 12.13 hrs, Volume= 0.139 af
Primary = 1.69cfs @ 12.13 hrs, Volume= 0.139 af, Atten=0%, Lag= 0.0 min

Primary outflow = Inflow, Time Span=0.00-24.00 hrs, dt=0.05 hrs

Link DP6: DP-6
Hydrograph

H Inflow
O Primary

.

Flow (cfs)
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Time span=0.00-24.00 hrs, dt=0.05 hrs, 481 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN
Reach routing by Stor-Ind+Trans method - Pond routing by Stor-Ind method

Subcatchment EXDAIND: EXDA-1 Runoff Area=850,940 sf 5.77% Impervious Runoff Depth>2.17"
Flow Length=2,225" Tc=61.0 min CN=72 Runoff=19.28 cfs 3.525 af

Subcatchment EXDA2AND: EXDA-2A Runoff Area=117,366 sf 0.00% Impervious Runoff Depth>2.18"
Flow Length=450" Tc=28.5min CN=72 Runoff=3.96 cfs 0.490 af

Subcatchment EXDA2BND: EXDA-2B Runoff Area=183,271 sf 0.00% Impervious Runoff Depth>2.01"
Flow Length=1,050" Tc=46.7 min CN=70 Runoff=4.45 cfs 0.706 af

Subcatchment EXDA3ND: EXDA-3 Runoff Area=216,972 sf 7.60% Impervious Runoff Depth>2.26"
Flow Length=610" Tc=34.5min CN=73 Runoff=6.97 cfs 0.939 af

Subcatchment EXDA4ND: EXDA-4 Runoff Area=38,901 sf 5.13% Impervious Runoff Depth>2.36"
Flow Length=400" Tc=13.0 min CN=74 Runoff=1.94 cfs 0.175 af

Subcatchment EXDASND: EXDA-5 Runoff Area=76,831 sf 11.76% Impervious Runoff Depth>2.62"
Flow Length=500" Tc=11.3 min CN=77 Runoff=4.52 cfs 0.385 af

Subcatchment EXDA6ND: EXDA-6 Runoff Area=62,500 sf 2.87% Impervious Runoff Depth>2.45"
Flow Length=350" Tc=8.3 min CN=75 Runoff=3.74 cfs 0.292 af

Link DP1: DP-1 Inflow=19.28 cfs 3.525 af
Primary=19.28 cfs 3.525 af

Link DP2A: DP-2A Inflow=3.96 cfs 0.490 af
Primary=3.96 cfs 0.490 af

Link DP2B: DP-2B Inflow=4.45 cfs 0.706 af
Primary=4.45 cfs 0.706 af

Link DP3: DP-3 Inflow=6.97 cfs 0.939 af
Primary=6.97 cfs 0.939 af

Link DP4: DP-4 Inflow=1.94 cfs 0.175 af
Primary=1.94 cfs 0.175 af

Link DP5: DP-5 Inflow=4.52 cfs 0.385 af
Primary=4.52 cfs 0.385 af

Link DP6: DP-6 Inflow=3.74 cfs 0.292 af
Primary=3.74 cfs 0.292 af

Total Runoff Area = 35.509 ac Runoff Volume = 6.514 af Average Runoff Depth = 2.20"
94.93% Pervious =33.708 ac  5.07% Impervious = 1.801 ac
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Summary for Subcatchment EXDALND: EXDA-1

Runoff = 19.28 cfs @ 12.84 hrs, Volume= 3.525 af, Depth> 2.17"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt=0.05 hrs
Type Il 24-hr 10-Year Rainfall=5.00"

Area(sf) CN

Description

635,511
148,147
18,170
49,112

70
74
71
98

Woods, Good, HSG C
Pasture/grassland/range, Good, HSG C
Meadow, non-grazed, HSG C
Impervious, HSG C

850,940
801,828
49,112

72

Weighted Average
94.23% Pervious Area
5.77% Impervious Area

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

(min)  (feet)

37.0 250 0.0320 011 Sheet Flow,

Woods: Light underbrush n=0.400 P2=3.20"

23.0 1,450 0.0440 1.05 Shallow Concentrated Flow,

Woodland Kv=5.0 fps

1.0 525 0.0570 8.87 53.22 Channel Flow,

Area= 6.0 sf Perim=6.0' r=1.00'
n=0.040 Earth, cobble bottom, clean sides

61.0 2,225 Total

Subcatchment EXDAIND: EXDA-1
Hydrograph
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Summary for Subcatchment EXDA2AND: EXDA-2A

Runoff = 3.96cfs@ 12.41 hrs, Volume= 0.490 af, Depth> 2.18"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt=0.05 hrs
Type Il 24-hr 10-Year Rainfall=5.00"

Area (sf) CN Description
60,061 70 Woods, Good, HSG C
57,315 74 Pasture/grassland/range, Good, HSG C

117,366 72 Weighted Average
117,366 100.00% Pervious Area

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

27.1 250 0.0700 0.15 Sheet Flow,
Woods: Light underbrush n=0.400 P2=3.20"
1.4 200 0.2150 2.32 Shallow Concentrated Flow,

Woodland Kv=5.0 fps

28.5 450 Total

Subcatchment EXDA2AND: EXDA-2A

Hydrograph
1 [ 3.96 cfs
1| Type Il 24-hr
1 | 10-Year Rainfall=5.00"
.| | Runoff Area=117,366 sf
1 | Runoff Volume=0.490 af
£ | | Runoff Depth>2.18'
g 21 | Flow Length=450'
1 | Tc=28.5 min
1 | CN=72
N
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Summary for Subcatchment EXDA2BND: EXDA-2B

Runoff = 445cfs @ 12.67 hrs, Volume= 0.706 af, Depth> 2.01"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt=0.05 hrs
Type Il 24-hr 10-Year Rainfall=5.00"

Area (sf) CN Description
179,894 70 Woods, Good, HSG C
3,377 74 Pasture/grassland/range, Good, HSG C
183,271 70 Weighted Average
183,271 100.00% Pervious Area

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

36.1 250 0.0340 0.12 Sheet Flow,
Woods: Light underbrush n=0.400 P2=3.20"
10.6 800 0.0637 1.26 Shallow Concentrated Flow,

Woodland Kv=5.0 fps

46.7 1,050 Total

Subcatchment EXDA2BND: EXDA-2B
Hydrograph
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Runoff

Summary for Subcatchment EXDA3ND: EXDA-3

6.97cfs @ 12.49 hrs, Volume=

0.939 af, Depth> 2.26"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt=0.05 hrs
Type Il 24-hr 10-Year Rainfall=5.00"

Area (sf)

CN

Description

56,418
132,061
11,996
16,497

70
71
74
98

Woods, Good, HSG C
Meadow, non-grazed, HSG C
Pasture/grassland/range, Good, HSG C
Impervious, HSG C

216,972
200,475
16,497

Tc Length

(min)

(feet)

73

Weighted Average
92.40% Pervious Area
7.60% Impervious Area

Slope Velocity Capacity Description

(ft/ft)

(ft/sec)

(cfs)

30.5

4.0

250

360

0.0520

0.0889

0.14

1.49

Woods: Light underbrush n=0.400 P2=3.20"

Sheet Flow,

Shallow

Concentrated Flow,

Woodland Kv=5.0 fps

34.5

Flow (cfs)

51

610

Total

Subcatchment EXDA3ND: EXDA-3

Hydrograph
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Runoff

1.94cfs @ 12.19 hrs, Volume=

Summary for Subcatchment EXDA4ND: EXDA-4

0.175 af, Depth> 2.36"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt=0.05 hrs
Type Il 24-hr 10-Year Rainfall=5.00"

Area (sf)

CN

Description

21,726
15,178
1,997

74
71
98

Pasture/grassland/range, Good, HSG C
Meadow, non-grazed, HSG C
Impervious

38,901
36,904
1,997

Tc Length
(feet)

(min)

74

Weighted Average
94.87% Pervious Area
5.13% Impervious Area

Slope Velocity Capacity Description

(ft/ft)

(ft/sec)

(cfs)

11.8

12

200

200

0.0500

0.1500

0.28

2.71

Sheet Flow,

Grass: Short n=0.150 P2=3.20"
Shallow Concentrated Flow,
Short Grass Pasture  Kv= 7.0 fps

13.0

Flow (cfs)

400

Total

Subcatchment EXDA4ND: EXDA-4

Hydrograph
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Summary for Subcatchment EXDASND: EXDA-5

Runoff = 452 cfs@ 12.16 hrs, Volume= 0.385 af, Depth> 2.62"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt=0.05 hrs
Type Il 24-hr 10-Year Rainfall=5.00"

Area (sf) CN Description

9,039 98 Impervious, HSG C
67,792 74 Pasture/grassland/range, Good, HSG C
76,831 77 Weighted Average
67,792 88.24% Pervious Area

9,039 11.76% Impervious Area

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

10.3 150 0.0400 0.24 Sheet Flow,
Grass: Short n=0.150 P2=3.20"
1.0 350 0.1350 5.92 Shallow Concentrated Flow,

Unpaved Kv=16.1 fps

11.3 500 Total

Subcatchment EXDASND: EXDA-5
Hydrograph

g [ 4.52 cfs |
ype lll 24-hr

O-Year Rainfall=5.00"
unoff Area=76,€&
unoff Volume=0.
ff Depth>2.6
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Summary for Subcatchment EXDA6ND: EXDA-6

Runoff = 3.74cfs@ 12.12 hrs, Volume= 0.292 af, Depth> 2.45"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt=0.05 hrs
Type Il 24-hr 10-Year Rainfall=5.00"

Area (sf) CN Description

60,704 74 Pasture/grassland/range, Good, HSG C
1,796 98 Impervious, HSG C

62,500 75 Weighted Average
60,704 97.13% Pervious Area
1,796 2.87% Impervious Area

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

7.7 100 0.0360 0.22 Sheet Flow,
Grass: Short n=0.150 P2=3.20"
0.6 250 0.2050 7.29 Shallow Concentrated Flow,
Unpaved Kv=16.1 fps

8.3 350 Total

Subcatchment EXDAGND: EXDA-6
Hydrograph

o [ 3.74 cfs |
ype lll 24-hr
O-Year Rainfall=5.00"

unoff Area=62,500 sf |

10ff Volume=0.292 af
unoff Depth>2.45"
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Summary for Link DP1: DP-1

Inflow Area = 19.535ac, 5.77% Impervious, Inflow Depth > 2.17" for 10-Year event
Inflow = 19.28 cfs @ 12.84 hrs, Volume= 3.525 af
Primary = 19.28 cfs @ 12.84 hrs, Volume= 3.525 af, Atten=0%, Lag= 0.0 min

Primary outflow = Inflow, Time Span=0.00-24.00 hrs, dt=0.05 hrs

Link DP1: DP-1
Hydrograph

| |
- ‘ ‘ H Inflow
2y [ 19.28 cfs | O Primary
204
199
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89
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Summary for Link DP2A: DP-2A
Inflow Area = 2.694 ac, 0.00% Impervious, Inflow Depth > 2.18" for 10-Year event
Inflow = 3.96cfs @ 12.41hrs, Volume= 0.490 af
Primary = 3.9 cfs@ 12.41hrs, Volume= 0.490 af, Atten=0%, Lag=0.0 min
Primary outflow = Inflow, Time Span=0.00-24.00 hrs, dt=0.05 hrs
Link DP2A: DP-2A
Hydrograph
’J_L‘ H Inflow
. fs 0 Primary
- 3.96 cf
J | Inflow Area=2.694-3%::

Flow (cfs)
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Summary for Link DP2B: DP-2B

Inflow Area = 4.207 ac, 0.00% Impervious, Inflow Depth> 2.01" for 10-Year event
Inflow = 4.45cfs @ 12.67 hrs, Volume= 0.706 af
Primary = 4.45cfs @ 12.67 hrs, Volume= 0.706 af, Atten=0%, Lag= 0.0 min

Primary outflow = Inflow, Time Span=0.00-24.00 hrs, dt=0.05 hrs

Link DP2B: DP-2B
Hydrograph

H Inflow
O Primary

Flow (cfs)
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Summary for Link DP3: DP-3
Inflow Area = 4,981 ac, 7.60% Impervious, Inflow Depth> 2.26" for 10-Year event
Inflow = 6.97cfs@ 12.49 hrs, Volume= 0.939 af
Primary = 6.97cfs@ 12.49 hrs, Volume= 0.939 af, Atten=0%, Lag= 0.0 min
Primary outflow = Inflow, Time Span=0.00-24.00 hrs, dt=0.05 hrs
Link DP3: DP-3
Hydrograph
,J_‘_L [ Inflow
] O O Primary
1 | Inflow Area=4.981
6 ’
?
| 7
2-_ /
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Summary for Link DP4: DP-4

Inflow Area = 0.893ac, 5.13% Impervious, Inflow Depth > 2.36" for 10-Year event
Inflow = 194 cfs @ 12.19 hrs, Volume= 0.175 af
Primary = 194 cfs @ 12.19 hrs, Volume= 0.175 af, Atten=0%, Lag= 0.0 min

Primary outflow = Inflow, Time Span=0.00-24.00 hrs, dt=0.05 hrs

Link DP4: DP-4
Hydrograph

‘ ‘ H Inflow
O Primary

Flow (cfs)
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Summary for Link DP5: DP-5

Inflow Area = 1.764 ac, 11.76% Impervious, Inflow Depth > 2.62" for 10-Year event
Inflow = 452 cfs @ 12.16 hrs, Volume= 0.385 af
Primary = 452 cfs @ 12.16 hrs, Volume= 0.385 af, Atten=0%, Lag= 0.0 min

Primary outflow = Inflow, Time Span=0.00-24.00 hrs, dt=0.05 hrs

Link DP5: DP-5
Hydrograph

H Inflow
O Primary

Flow (cfs)

UAREAUMLALE LN LN LU ILLRLLE LA LS IS ILLELL LIS IR LA LA |
o 1 2 3 4 5 6 7 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24
Time (hours)




98132 EX SC Type lIl 24-hr 10-Year Rainfall=5.00"
Prepared by CIVIL 1 Printed 2/13/2015
HydroCAD® 10.00-13 s/n 08208 © 2014 HydroCAD Software Solutions LLC Page 34
Summary for Link DP6: DP-6
Inflow Area = 1.435ac, 2.87% Impervious, Inflow Depth > 2.45" for 10-Year event
Inflow = 3.74cfs @ 12.12 hrs, Volume= 0.292 af
Primary = 3.74cfs@ 12.12 hrs, Volume= 0.292 af, Atten=0%, Lag=0.0 min
Primary outflow = Inflow, Time Span=0.00-24.00 hrs, dt=0.05 hrs
Link DP6: DP-6
Hydrograph
‘ ‘ H Inflow
O Primary
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aA—

Flow (cfs)
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Time span=0.00-24.00 hrs, dt=0.05 hrs, 481 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN
Reach routing by Stor-Ind+Trans method - Pond routing by Stor-Ind method

Subcatchment EXDAIND: EXDA-1 Runoff Area=850,940 sf 5.77% Impervious Runoff Depth>2.63"
Flow Length=2,225" Tc=61.0 min CN=72 Runoff=23.60 cfs 4.284 af

Subcatchment EXDA2AND: EXDA-2A Runoff Area=117,366 sf 0.00% Impervious Runoff Depth>2.65"
Flow Length=450" Tc=28.5min CN=72 Runoff=4.84 cfs 0.596 af

Subcatchment EXDA2BND: EXDA-2B Runoff Area=183,271 sf 0.00% Impervious Runoff Depth>2.46"
Flow Length=1,050" Tc=46.7 min CN=70 Runoff=5.50 cfs 0.864 af

Subcatchment EXDA3ND: EXDA-3 Runoff Area=216,972 sf 7.60% Impervious Runoff Depth>2.74"
Flow Length=610" Tc=34.5min CN=73 Runoff=8.48 cfs 1.137 af

Subcatchment EXDA4ND: EXDA-4 Runoff Area=38,901 sf 5.13% Impervious Runoff Depth>2.84"
Flow Length=400" Tc=13.0 min CN=74 Runoff=2.35 cfs 0.212 af

Subcatchment EXDASND: EXDA-5 Runoff Area=76,831 sf 11.76% Impervious Runoff Depth>3.13"
Flow Length=500" Tc=11.3 min CN=77 Runoff=5.40 cfs 0.459 af

Subcatchment EXDA6ND: EXDA-6 Runoff Area=62,500 sf 2.87% Impervious Runoff Depth>2.94"
Flow Length=350" Tc=8.3 min CN=75 Runoff=4.51 cfs 0.352 af

Link DP1: DP-1 Inflow=23.60 cfs 4.284 af
Primary=23.60 cfs 4.284 af

Link DP2A: DP-2A Inflow=4.84 cfs 0.596 af
Primary=4.84 cfs 0.596 af

Link DP2B: DP-2B Inflow=5.50 cfs 0.864 af
Primary=5.50 cfs 0.864 af

Link DP3: DP-3 Inflow=8.48 cfs 1.137 af
Primary=8.48 cfs 1.137 af

Link DP4: DP-4 Inflow=2.35 cfs 0.212 af
Primary=2.35 cfs 0.212 af

Link DP5: DP-5 Inflow=5.40 cfs 0.459 af
Primary=5.40 cfs 0.459 af

Link DP6: DP-6 Inflow=4.51 cfs 0.352 af
Primary=4.51 cfs 0.352 af

Total Runoff Area = 35.509 ac Runoff Volume = 7.904 af Average Runoff Depth = 2.67"
94.93% Pervious =33.708 ac  5.07% Impervious = 1.801 ac
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Summary for Subcatchment EXDALND: EXDA-1

Runoff = 23.60cfs @ 12.84 hrs, Volume= 4.284 af, Depth> 2.63"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt=0.05 hrs
Type Il 24-hr 25-Year Rainfall=5.60"

Area (sf)

CN

Description

635,511
148,147
18,170
49,112

70
74
71
98

Woods, Good, HSG C
Pasture/grassland/range, Good, HSG C
Meadow, non-grazed, HSG C
Impervious, HSG C

850,940
801,828
49,112

72

Weighted Average
94.23% Pervious Area
5.77% Impervious Area

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

(min)  (feet)

37.0 250 0.0320 011 Sheet Flow,

Woods: Light underbrush n=0.400 P2=3.20"

23.0 1,450 0.0440 1.05 Shallow Concentrated Flow,

Woodland Kv=5.0 fps

1.0 525 0.0570 8.87 53.22 Channel Flow,

Area= 6.0 sf Perim=6.0' r=1.00'
n=0.040 Earth, cobble bottom, clean sides

61.0 2,225 Total

Subcatchment EXDAIND: EXDA-1
Hydrograph
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Summary for Subcatchment EXDA2AND: EXDA-2A

Runoff = 484 cfs@ 12.41 hrs, Volume= 0.596 af, Depth> 2.65"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt=0.05 hrs
Type Il 24-hr 25-Year Rainfall=5.60"

Area (sf) CN Description

60,061 70 Woods, Good, HSG C

57,315 74 Pasture/grassland/range, Good, HSG C
117,366 72 Weighted Average
117,366 100.00% Pervious Area

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

27.1 250 0.0700 0.15 Sheet Flow,
Woods: Light underbrush n=0.400 P2=3.20"
14 200 0.2150 2.32 Shallow Concentrated Flow,

Woodland Kv=5.0 fps

28.5 450 Total

Subcatchment EXDA2AND: EXDA-2A
Hydrograph

| 4.84 cfs

51"

ype lll 24-hr
5-Year Rainfall=5.60"
unoff Area=117,366 sf
unoff Volume=0.596 af
Runoff Depth>2.65'
low Length=450'
c=28.5 min

72

Flow (cfs)
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Summary for Subcatchment EXDA2BND: EXDA-2B

Runoff = 550cfs @ 12.66 hrs, Volume= 0.864 af, Depth> 2.46"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt=0.05 hrs
Type Il 24-hr 25-Year Rainfall=5.60"

Area(sf) CN

Description

179,804 70
337774

Woods, Good, HSG C
Pasture/grassland/range, Good, HSG C

183271 70
183,271

Weighted Average
100.00% Pervious Area

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

36.1 250 0.0340 0.12 Sheet Flow,

Woods: Light underbrush n=0.400 P2=3.20"

10.6 800 0.0637 1.26 Shallow Concentrated Flow,

Woodland Kv=5.0 fps

46.7 1,050 Total

Subcatchment EXDA2BND: EXDA-2B
Hydrograph
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Summary for Subcatchment EXDA3ND: EXDA-3

Runoff = 8.48 cfs @ 12.49 hrs, Volume= 1.137 af, Depth> 2.74"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt=0.05 hrs
Type Il 24-hr 25-Year Rainfall=5.60"

Area (sf) CN Description
56,418 70 Woods, Good, HSG C
132,061 71 Meadow, non-grazed, HSG C
11,996 74 Pasture/grassland/range, Good, HSG C
16,497 98 Impervious, HSG C
216,972 73 Weighted Average
200,475 92.40% Pervious Area
16,497 7.60% Impervious Area

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

30.5 250 0.0520 0.14 Sheet Flow,
Woods: Light underbrush n=0.400 P2=3.20"
4.0 360 0.0889 1.49 Shallow Concentrated Flow,

Woodland Kv=5.0 fps

345 610 Total

Subcatchment EXDA3ND: EXDA-3

Hydrograph
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Summary for Subcatchment EXDA4ND: EXDA-4

Runoff = 2.35cfs @ 12.19 hrs, Volume= 0.212 af, Depth> 2.84"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt=0.05 hrs
Type Il 24-hr 25-Year Rainfall=5.60"

Area (sf) CN Description

21,726 74 Pasture/grassland/range, Good, HSG C
15178 71 Meadow, non-grazed, HSG C

* 1,997 98 Impervious
38,901 74 Weighted Average
36,904 94.87% Pervious Area
1,997 5.13% Impervious Area

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

11.8 200 0.0500 0.28 Sheet Flow,
Grass: Short n=0.150 P2=3.20"
1.2 200 0.1500 2.71 Shallow Concentrated Flow,

Short Grass Pasture  Kv= 7.0 fps

13.0 400 Total

Subcatchment EXDA4ND: EXDA-4
Hydrograph
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ada\l
V)

= \/

5-Year Rainfall=5.
unoff Area=38,901 sf
unoff Volume=0.212 af
unoff Depth>2.84'
w Length=400"'
c=13.0 min
74

Flow (cfs)

1

O -4 T oo >o
o

\21
I

L L L L B L B B L - - -
o 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24
Time (hours)



98132 EX SC Type Il 24-hr 25-Year Rainfall=5.60"

Prepared by CIVIL 1 Printed 2/13/2015
HydroCAD® 10.00-13 s/n 08208 © 2014 HydroCAD Software Solutions LLC Page 41

Summary for Subcatchment EXDASND: EXDA-5

Runoff = 540cfs@ 12.16 hrs, Volume= 0.459 af, Depth> 3.13"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt=0.05 hrs
Type Il 24-hr 25-Year Rainfall=5.60"

Area (sf) CN Description
9,039 98 Impervious, HSG C
67,792 74 Pasture/grassland/range, Good, HSG C
76,831 77 Weighted Average
67,792 88.24% Pervious Area
9,039 11.76% Impervious Area

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

10.3 150 0.0400 0.24 Sheet Flow,
Grass: Short n=0.150 P2=3.20"
1.0 350 0.1350 5.92 Shallow Concentrated Flow,

Unpaved Kv=16.1 fps

11.3 500 Total

Subcatchment EXDASND: EXDA-5

Hydrograph
6 -EI Runoff
| [ 5.40 cfs | -
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Summary for Subcatchment EXDA6ND: EXDA-6

Runoff = 451 cfs@ 12.12 hrs, Volume= 0.352 af, Depth> 2.94"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt=0.05 hrs
Type Il 24-hr 25-Year Rainfall=5.60"

Area (sf) CN Description

60,704 74 Pasture/grassland/range, Good, HSG C
1,796 98 Impervious, HSG C

62,500 75 Weighted Average
60,704 97.13% Pervious Area
1,796 2.87% Impervious Area

Tc Length Slope Velocity Capacity Description

(min)  (feet)  (ft/ft) (ft/sec)

(cfs)

7.7 100 0.0360 0.22

0.6 250 0.2050 7.29

Sheet Flow,

Grass: Short n=0.150 P2=3.20"
Shallow Concentrated Flow,
Unpaved Kv=16.1 fps

8.3 350 Total

Subcatchment EXDAGND: EXDA-6
Hydrograph
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Summary for Link DP1: DP-1

Inflow Area = 19.535ac, 5.77% Impervious, Inflow Depth > 2.63" for 25-Year event
Inflow = 23.60 cfs @ 12.84 hrs, Volume= 4.284 af
Primary = 23.60 cfs @ 12.84 hrs, Volume= 4.284 af, Atten=0%, Lag= 0.0 min

Primary outflow = Inflow, Time Span=0.00-24.00 hrs, dt=0.05 hrs

Link DP1: DP-1
Hydrograph

H Inflow
fs O Primary
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Summary for Link DP2A: DP-2A
Inflow Area = 2.694 ac, 0.00% Impervious, Inflow Depth > 2.65" for 25-Year event
Inflow = 484 cfs @ 12.41hrs, Volume= 0.596 af
Primary = 484cfs@ 12.41 hrs, Volume= 0.596 af, Atten=0%, Lag= 0.0 min
Primary outflow = Inflow, Time Span=0.00-24.00 hrs, dt=0.05 hrs
Link DP2A: DP-2A
Hydrograph
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| | Inflow Area=2.694:%%

Flow (cfs)

7

8

9

(LML AN RS LU LA LS UL AL LIS I LR LA |
10 11 12 13 14 15 16 17 18 19 20 21 22 23 24
Time (hours)




98132 EX SC Type Il 24-hr 25-Year Rainfall=5.60"

Prepared by CIVIL 1 Printed 2/13/2015
HydroCAD® 10.00-13 s/n 08208 © 2014 HydroCAD Software Solutions LLC Page 45

Summary for Link DP2B: DP-2B

Inflow Area = 4.207 ac, 0.00% Impervious, Inflow Depth > 2.46" for 25-Year event
Inflow = 550cfs @ 12.66 hrs, Volume= 0.864 af
Primary = 5.50cfs @ 12.66 hrs, Volume= 0.864 af, Atten=0%, Lag= 0.0 min

Primary outflow = Inflow, Time Span=0.00-24.00 hrs, dt=0.05 hrs

Link DP2B: DP-2B

Hydrograph
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Summary for Link DP3: DP-3

Inflow Area = 4,981 ac, 7.60% Impervious, Inflow Depth> 2.74" for 25-Year event
Inflow = 8.48 cfs @ 12.49 hrs, Volume= 1.137 af
Primary = 8.48cfs @ 12.49 hrs, Volume= 1.137 af, Atten=0%, Lag=0.0 min

Primary outflow = Inflow, Time Span=0.00-24.00 hrs, dt=0.05 hrs

Link DP3: DP-3
Hydrograph
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Summary for Link DP4: DP-4
Inflow Area = 0.893ac, 5.13% Impervious, Inflow Depth > 2.84" for 25-Year event
Inflow = 2.35cfs@ 12.19 hrs, Volume= 0.212 af
Primary = 2.35cfs@ 12.19 hrs, Volume= 0.212 af, Atten=0%, Lag=0.0 min
Primary outflow = Inflow, Time Span=0.00-24.00 hrs, dt=0.05 hrs
Link DP4: DP-4
Hydrograph
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Summary for Link DP5: DP-5

Inflow Area = 1.764 ac, 11.76% Impervious, Inflow Depth > 3.13" for 25-Year event
Inflow = 540cfs @ 12.16 hrs, Volume= 0.459 af
Primary = 540cfs @ 12.16 hrs, Volume= 0.459 af, Atten=0%, Lag= 0.0 min

Primary outflow = Inflow, Time Span=0.00-24.00 hrs, dt=0.05 hrs

Link DP5: DP-5
Hydrograph
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Summary for Link DP6: DP-6

Inflow Area = 1.435ac, 2.87% Impervious, Inflow Depth > 2.94" for 25-Year event
Inflow = 451 cfs @ 12.12 hrs, Volume= 0.352 af
Primary = 451 cfs @ 12.12 hrs, Volume= 0.352 af, Atten=0%, Lag= 0.0 min

Primary outflow = Inflow, Time Span=0.00-24.00 hrs, dt=0.05 hrs

Link DP6: DP-6
Hydrograph
H Inflow
5-_/ 4.51 cfs [ Primary
Inflow Area=1.435%45<:
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Time span=0.00-24.00 hrs, dt=0.05 hrs, 481 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN
Reach routing by Stor-Ind+Trans method - Pond routing by Stor-Ind method

Subcatchment EXDAIND: EXDA-1 Runoff Area=850,940 sf 5.77% Impervious Runoff Depth>3.20"
Flow Length=2,225" Tc=61.0 min CN=72 Runoff=28.81 cfs 5.204 af

Subcatchment EXDA2AND: EXDA-2A Runoff Area=117,366 sf 0.00% Impervious Runoff Depth>3.22"
Flow Length=450" Tc=28.5min CN=72 Runoff=5.90 cfs 0.723 af

Subcatchment EXDA2BND: EXDA-2B Runoff Area=183,271 sf 0.00% Impervious Runoff Depth>3.01"
Flow Length=1,050" Tc=46.7 min CN=70 Runoff=6.77 cfs 1.057 af

Subcatchment EXDA3ND: EXDA-3 Runoff Area=216,972 sf 7.60% Impervious Runoff Depth>3.32"
Flow Length=610" Tc=34.5min CN=73 Runoff=10.30 cfs 1.376 af

Subcatchment EXDA4ND: EXDA-4 Runoff Area=38,901 sf 5.13% Impervious Runoff Depth>3.43"
Flow Length=400" Tc=13.0 min CN=74 Runoff=2.84 cfs 0.255 af

Subcatchment EXDASND: EXDA-5 Runoff Area=76,831 sf 11.76% Impervious Runoff Depth>3.74"
Flow Length=500" Tc=11.3min CN=77 Runoff=6.45 cfs 0.549 af

Subcatchment EXDA6ND: EXDA-6 Runoff Area=62,500 sf 2.87% Impervious Runoff Depth>3.53"
Flow Length=350" Tc=8.3 min CN=75 Runoff=5.43 cfs 0.423 af

Link DP1: DP-1 Inflow=28.81 cfs 5.204 af
Primary=28.81 cfs 5.204 af

Link DP2A: DP-2A Inflow=5.90 cfs 0.723 af
Primary=5.90 cfs 0.723 af

Link DP2B: DP-2B Inflow=6.77 cfs 1.057 af
Primary=6.77 cfs 1.057 af

Link DP3: DP-3 Inflow=10.30 cfs 1.376 af
Primary=10.30 cfs 1.376 af

Link DP4: DP-4 Inflow=2.84 cfs 0.255 af
Primary=2.84 cfs 0.255 af

Link DP5: DP-5 Inflow=6.45 cfs 0.549 af
Primary=6.45 cfs 0.549 af

Link DP6: DP-6 Inflow=5.43 cfs 0.423 af
Primary=5.43 cfs 0.423 af

Total Runoff Area = 35.509 ac Runoff Volume = 9.586 af Average Runoff Depth = 3.24"
94.93% Pervious =33.708 ac  5.07% Impervious = 1.801 ac
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Summary for Subcatchment EXDALND: EXDA-1

Runoff = 28.81cfs @ 12.83 hrs, Volume= 5.204 af, Depth> 3.20"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt=0.05 hrs
Type lIl 24-hr 50-Year Rainfall=6.30"

Area(sf) CN

Description

635,511
148,147
18,170
49,112

70
74
71
98

Woods, Good, HSG C
Pasture/grassland/range, Good, HSG C
Meadow, non-grazed, HSG C
Impervious, HSG C

850,940
801,828
49,112

Tc Length
(min)  (feet)

72

Weighted Average
94.23% Pervious Area
5.77% Impervious Area

Slope Velocity Capacity Description
(ft/ft)  (ft/sec) (cfs)

37.0 250 0.0320 011 Sheet Flow,

Woods: Light underbrush n=0.400 P2=3.20"

23.0 1,450 0.0440 1.05 Shallow Concentrated Flow,

Woodland Kv=5.0 fps

1.0 525 0.0570 8.87 53.22 Channel Flow,

Area= 6.0 sf Perim=6.0' r=1.00'
n=0.040 Earth, cobble bottom, clean sides

61.0 2,225 Total

Subcatchment EXDAIND: EXDA-1
Hydrograph
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Summary for Subcatchment EXDA2AND: EXDA-2A

Runoff = 590 cfs @ 12.40 hrs, Volume= 0.723 af, Depth> 3.22"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt=0.05 hrs
Type lIl 24-hr 50-Year Rainfall=6.30"

Area (sf) CN Description

60,061 70 Woods, Good, HSG C
57,315 74 Pasture/grassland/range, Good, HSG C

117,366 72 Weighted Average
117,366 100.00% Pervious Area

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

27.1 250 0.0700 0.15 Sheet Flow,
Woods: Light underbrush n=0.400 P2=3.20"
14 200 0.2150 2.32 Shallow Concentrated Flow,

Woodland Kv=5.0 fps

28.5 450 Total

Subcatchment EXDA2AND: EXDA-2A
Hydrograph
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Summary for Subcatchment EXDA2BND: EXDA-2B

Runoff = 6.77cfs @ 12.65 hrs, Volume= 1.057 af, Depth> 3.01"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt=0.05 hrs
Type lIl 24-hr 50-Year Rainfall=6.30"

Area (sf) CN Description
179,894 70 Woods, Good, HSG C
3,377 74 Pasture/grassland/range, Good, HSG C
183,271 70 Weighted Average
183,271 100.00% Pervious Area

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

36.1 250 0.0340 0.12 Sheet Flow,
Woods: Light underbrush n=0.400 P2=3.20"
10.6 800 0.0637 1.26 Shallow Concentrated Flow,

Woodland Kv=5.0 fps

46.7 1,050 Total

Subcatchment EXDA2BND: EXDA-2B
Hydrograph
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Summary for Subcatchment EXDA3ND: EXDA-3

Runoff = 10.30cfs @ 12.48 hrs, Volume= 1.376 af, Depth> 3.32"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt=0.05 hrs
Type lIl 24-hr 50-Year Rainfall=6.30"

Area (sf) CN Description

56,418 70 Woods, Good, HSG C
132,061 71 Meadow, non-grazed, HSG C
11,996 74 Pasture/grassland/range, Good, HSG C
16,497 98 Impervious, HSG C
216,972 73 Weighted Average
200,475 92.40% Pervious Area
16,497 7.60% Impervious Area

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

30.5 250 0.0520 0.14 Sheet Flow,
Woods: Light underbrush n=0.400 P2=3.20"
4.0 360 0.0889 1.49 Shallow Concentrated Flow,

Woodland Kv=5.0 fps

345 610 Total

Subcatchment EXDA3ND: EXDA-3

Hydrograph
11' [10.30cfs |
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o| | 50-Year Rainfall=6.30"
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Runoff Volume=1.376 af
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Summary for Subcatchment EXDA4ND: EXDA-4

Runoff = 2.84cfs@ 12.18 hrs, Volume= 0.255 af, Depth> 3.43"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt=0.05 hrs
Type lIl 24-hr 50-Year Rainfall=6.30"

Area (sf) CN Description

21,726 74 Pasture/grassland/range, Good, HSG C
15178 71 Meadow, non-grazed, HSG C

* 1,997 98 Impervious
38,901 74 Weighted Average
36,904 94.87% Pervious Area
1,997 5.13% Impervious Area

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

11.8 200 0.0500 0.28 Sheet Flow,
Grass: Short n=0.150 P2=3.20"
1.2 200 0.1500 2.71 Shallow Concentrated Flow,

Short Grass Pasture  Kv= 7.0 fps

13.0 400 Total

Subcatchment EXDA4ND: EXDA-4
Hydrograph
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Summary for Subcatchment EXDASND: EXDA-5

Runoff = 6.45cfs @ 12.16 hrs, Volume= 0.549 af, Depth> 3.74"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt=0.05 hrs
Type lIl 24-hr 50-Year Rainfall=6.30"

Area (sf) CN Description
9,039 98 Impervious, HSG C
67,792 74 Pasture/grassland/range, Good, HSG C
76,831 77 Weighted Average
67,792 88.24% Pervious Area
9,039 11.76% Impervious Area

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

10.3 150 0.0400 0.24 Sheet Flow,
Grass: Short n=0.150 P2=3.20"
1.0 350 0.1350 5.92 Shallow Concentrated Flow,

Unpaved Kv=16.1 fps

11.3 500 Total

Subcatchment EXDASND: EXDA-5

Hydrograph
7' [ 6.45 cfs |
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A
o M

L B o e e B b L o o L L L e e e e e e
o 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24
Time (hours)



98132 EXSC
Prepared by CIVIL 1

Type lll 24-hr 50-Year Rainfall=6.30"
Printed 2/13/2015

HydroCAD® 10.00-13 s/n 08208 © 2014 HydroCAD Software Solutions LLC

Page 57

Summary for Subcatchment EXDA6ND: EXDA-6

Runoff = 543cfs@ 12.12 hrs, Volume= 0.423 af, Depth> 3.53"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt=0.05 hrs

Type lIl 24-hr 50-Year Rainfall=6.30"

Area (sf) CN Description

60,704 74 Pasture/grassland/range, Good, HSG C
1,796 98 Impervious, HSG C

62,500 75 Weighted Average
60,704 97.13% Pervious Area
1,796 2.87% Impervious Area

Tc Length Slope Velocity Capacity Description

(min)  (feet)  (ft/ft) (ft/sec)

(cf

s)

7.7 100 0.0360 0.22

0.6 250 0.2050 7.29

Sheet Flow,

Grass: Short n=0.150 P2=3.20"
Shallow Concentrated Flow,
Unpaved Kv=16.1 fps

8.3 350 Total

Subcatchment EXDAGND: EXDA-6
Hydrograph
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Summary for Link DP1: DP-1

Inflow Area = 19.535ac, 5.77% Impervious, Inflow Depth > 3.20" for 50-Year event
Inflow 28.81cfs @ 12.83 hrs, Volume= 5.204 af
Primary 28.81cfs @ 12.83 hrs, Volume= 5.204 af, Atten=0%, Lag= 0.0 min

Primary outflow = Inflow, Time Span=0.00-24.00 hrs, dt=0.05 hrs

Link DP1: DP-1
Hydrograph

s ‘ ‘ ‘ H Inflow
2 28.81 cfs 0 primary

“{ | Inflow Area=19.535

Flow (cfs)
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Summary for Link DP2A: DP-2A
Inflow Area = 2.694 ac, 0.00% Impervious, Inflow Depth > 3.22" for 50-Year event
Inflow = 5.90cfs @ 12.40 hrs, Volume= 0.723 af
Primary = 590cfs @ 12.40 hrs, Volume= 0.723 af, Atten=0%, Lag=0.0 min
Primary outflow = Inflow, Time Span=0.00-24.00 hrs, dt=0.05 hrs
Link DP2A: DP-2A
Hydrograph
J_L‘ H Inflow
. fs 0 Primary
- 5.90 cf
| | Inflow Area=2.694 825

Flow (cfs)
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Summary for Link DP2B: DP-2B
Inflow Area = 4.207 ac, 0.00% Impervious, Inflow Depth > 3.01" for 50-Year event
Inflow = 6.77cfs @ 12.65 hrs, Volume= 1.057 af
Primary = 6.77cfs@ 12.65 hrs, Volume= 1.057 af, Atten=0%, Lag=0.0 min
Primary outflow = Inflow, Time Span=0.00-24.00 hrs, dt=0.05 hrs
Link DP2B: DP-2B
Hydrograph
‘ ‘ ‘ H Inflow
] 77 cfs O Primary
1 - 6.77 cf
] IanO rea=4.207 auy/cs

Flow (cfs)
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Summary for Link DP3: DP-3

Inflow Area = 4,981 ac, 7.60% Impervious, Inflow Depth > 3.32" for 50-Year event
Inflow = 10.30cfs @ 12.48 hrs, Volume= 1.376 af
Primary = 10.30cfs @ 12.48 hrs, Volume= 1.376 af, Atten=0%, Lag=0.0 min

Primary outflow = Inflow, Time Span=0.00-24.00 hrs, dt=0.05 hrs

Link DP3: DP-3
Hydrograph
‘ ‘ ‘ H Inflow
1 1 13 . fs [ Primary
1 | Inflow Area=4.981"
] ]
g
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Summary for Link DP4: DP-4

Inflow Area = 0.893ac, 5.13% Impervious, Inflow Depth > 3.43" for 50-Year event
Inflow = 284cfs@ 12.18 hrs, Volume= 0.255 af
Primary = 284cfs@ 12.18 hrs, Volume= 0.255 af, Atten=0%, Lag= 0.0 min

Primary outflow = Inflow, Time Span=0.00-24.00 hrs, dt=0.05 hrs

Link DP4: DP-4
Hydrograph

H Inflow
O Primary

5]

Flow (cfs)
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Summary for Link DP5: DP-5

Inflow Area = 1.764 ac, 11.76% Impervious, Inflow Depth > 3.74" for 50-Year event
Inflow = 6.45cfs@ 12.16 hrs, Volume= 0.549 af
Primary = 6.45cfs @ 12.16 hrs, Volume= 0.549 af, Atten=0%, Lag= 0.0 min

Primary outflow = Inflow, Time Span=0.00-24.00 hrs, dt=0.05 hrs

Link DP5: DP-5
Hydrograph
[
[ Inflow
v o m O Primary
] Inflaw, Avron—1 7 ‘[6-45Cf5
g IV Al SA—41. 1 VU4

Flow (cfs)
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Summary for Link DP6: DP-6

Inflow Area = 1.435ac, 2.87% Impervious, Inflow Depth > 3.53" for 50-Year event
Inflow = 543 cfs @ 12.12 hrs, Volume= 0.423 af
Primary = 543 cfs @ 12.12 hrs, Volume= 0.423 af, Atten=0%, Lag= 0.0 min

Primary outflow = Inflow, Time Span=0.00-24.00 hrs, dt=0.05 hrs

Link DP6: DP-6
Hydrograph
H Inflow
6{ O Primary
Inflow Area=1 eLE
VY 7'\ O = = IS

Flow (cfs)
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Time span=0.00-24.00 hrs, dt=0.05 hrs, 481 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN
Reach routing by Stor-Ind+Trans method - Pond routing by Stor-Ind method

Subcatchment EXDAIND: EXDA-1 Runoff Area=850,940 sf 5.77% Impervious Runoff Depth>3.86"
Flow Length=2,225" Tc=61.0 min CN=72 Runoff=34.94 cfs 6.289 af

Subcatchment EXDA2AND: EXDA-2A Runoff Area=117,366 sf 0.00% Impervious Runoff Depth>3.89"
Flow Length=450" Tc=28.5min CN=72 Runoff=7.15 cfs 0.874 af

Subcatchment EXDA2BND: EXDA-2B Runoff Area=183,271 sf 0.00% Impervious Runoff Depth>3.66"
Flow Length=1,050" Tc=46.7 min CN=70 Runoff=8.26 cfs 1.285 af

Subcatchment EXDA3ND: EXDA-3 Runoff Area=216,972 sf 7.60% Impervious Runoff Depth>3.99"
Flow Length=610" Tc=34.5min CN=73 Runoff=12.42 cfs 1.658 af

Subcatchment EXDA4ND: EXDA-4 Runoff Area=38,901 sf 5.13% Impervious Runoff Depth>4.12"
Flow Length=400" Tc=13.0 min CN=74 Runoff=3.41 cfs 0.307 af

Subcatchment EXDASND: EXDA-5 Runoff Area=76,831 sf 11.76% Impervious Runoff Depth>4.45"
Flow Length=500" Tc=11.3min CN=77 Runoff=7.66 cfs 0.654 af

Subcatchment EXDA6ND: EXDA-6 Runoff Area=62,500 sf 2.87% Impervious Runoff Depth>4.23"
Flow Length=350" Tc=8.3 min CN=75 Runoff=6.49 cfs 0.506 af

Link DP1: DP-1 Inflow=34.94 cfs 6.289 af
Primary=34.94 cfs 6.289 af

Link DP2A: DP-2A Inflow=7.15 cfs 0.874 af
Primary=7.15 cfs 0.874 af

Link DP2B: DP-2B Inflow=8.26 cfs 1.285 af
Primary=8.26 cfs 1.285 af

Link DP3: DP-3 Inflow=12.42 cfs 1.658 af
Primary=12.42 cfs 1.658 af

Link DP4: DP-4 Inflow=3.41 cfs 0.307 af
Primary=3.41 cfs 0.307 af

Link DP5: DP-5 Inflow=7.66 cfs 0.654 af
Primary=7.66 cfs 0.654 af

Link DP6: DP-6 Inflow=6.49 cfs 0.506 af
Primary=6.49 cfs 0.506 af

Total Runoff Area = 35.509 ac Runoff Volume = 11.572 af Average Runoff Depth = 3.91"
94.93% Pervious =33.708 ac  5.07% Impervious = 1.801 ac
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Summary for Subcatchment EXDALND: EXDA-1

Runoff = 3494 cfs@ 12.82 hrs, Volume= 6.289 af, Depth> 3.86"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt=0.05 hrs
Type Il 24-hr 100-Year Rainfall=7.10"

Area (sf)

CN

Description

635,511
148,147
18,170
49,112

70
74
71
98

Woods, Good, HSG C
Pasture/grassland/range, Good, HSG C
Meadow, non-grazed, HSG C
Impervious, HSG C

850,940
801,828
49,112

72

Weighted Average
94.23% Pervious Area
5.77% Impervious Area

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

(min)  (feet)

37.0 250 0.0320 011 Sheet Flow,

23.0 1,450 0.0440 1.05

Woods: Light underbrush n=0.400 P2=3.20"
Shallow Concentrated Flow,
Woodland Kv=5.0 fps

1.0 525 0.0570 8.87 53.22 Channel Flow,

Area= 6.0 sf Perim=6.0' r=1.00'
n=0.040 Earth, cobble bottom, clean sides

61.0 2,225 Total

Subcatchment EXDAIND: EXDA-1
Hydrograph
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Summary for Subcatchment EXDA2AND: EXDA-2A

Runoff = 7.15cfs @ 12.40 hrs, Volume= 0.874 af, Depth> 3.89"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt=0.05 hrs
Type Il 24-hr 100-Year Rainfall=7.10"

Area (sf) CN Description

60,061 70 Woods, Good, HSG C

57,315 74 Pasture/grassland/range, Good, HSG C
117,366 72 Weighted Average
117,366 100.00% Pervious Area

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

27.1 250 0.0700 0.15 Sheet Flow,
Woods: Light underbrush n=0.400 P2=3.20"
14 200 0.2150 2.32 Shallow Concentrated Flow,

Woodland Kv=5.0 fps

28.5 450 Total

Subcatchment EXDA2AND: EXDA-2A

Hydrograph
8—_ -EI unoff
1 [ 7.15cfs “
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Summary for Subcatchment EXDA2BND: EXDA-2B

Runoff = 8.26 cfs @ 12.65 hrs, Volume= 1.285 af, Depth> 3.66"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt=0.05 hrs
Type Il 24-hr 100-Year Rainfall=7.10"

Area (sf) CN Description

179,894 70 Woods, Good, HSG C
3,377 74 Pasture/grassland/range, Good, HSG C

183,271 70 Weighted Average
183,271 100.00% Pervious Area

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

36.1 250 0.0340 0.12 Sheet Flow,
Woods: Light underbrush n=0.400 P2=3.20"
10.6 800 0.0637 1.26 Shallow Concentrated Flow,

Woodland Kv=5.0 fps

46.7 1,050 Total

Subcatchment EXDA2BND: EXDA-2B

Hydrograph
9_ (826 cfs |
s1 | Type lll 24-hr
7_ 1 100-Year Rainfall=7.10"
1 | Runo f Area=183.271 sf
°1 | Runoff Volume=1.285 af
g 5| | Runoff Depth>3.66'
¢ 11 Flow ength=1,050
| Te=46.7 min
_N=70
2
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Summary for Subcatchment EXDA3ND: EXDA-3

Runoff = 1242 cfs @ 12.48 hrs, Volume= 1.658 af, Depth> 3.99"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt=0.05 hrs
Type Il 24-hr 100-Year Rainfall=7.10"

Area (sf) CN Description

56,418 70 Woods, Good, HSG C
132,061 71 Meadow, non-grazed, HSG C
11,996 74 Pasture/grassland/range, Good, HSG C
16,497 98 Impervious, HSG C
216,972 73 Weighted Average
200,475 92.40% Pervious Area
16,497 7.60% Impervious Area

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

30.5 250 0.0520 0.14 Sheet Flow,
Woods: Light underbrush n=0.400 P2=3.20"
4.0 360 0.0889 1.49 Shallow Concentrated Flow,

Woodland Kv=5.0 fps

345 610 Total

Subcatchment EXDA3ND: EXDA-3

Hydrograph
13— [12.42cfs | [ERuner)
] | Type lll 24-hr
u{ | 100-Year Rainfall=7.10"
] | Runoff Area=216,972 sf
°| | Runoff Volume=1.658 af
2 & PR I aa
¢ _{ | Runoff Depth>3.99
= ]
2 ¢ | Flow Length=610’
51 | Tc=34.5 min
4§ “N=73
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Summary for Subcatchment EXDA4ND: EXDA-4

Runoff = 341cfs@ 12.18 hrs, Volume= 0.307 af, Depth> 4.12"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt=0.05 hrs
Type Il 24-hr 100-Year Rainfall=7.10"

Area (sf) CN Description

21,726 74 Pasture/grassland/range, Good, HSG C
15178 71 Meadow, non-grazed, HSG C

* 1,997 98 Impervious
38,901 74 Weighted Average
36,904 94.87% Pervious Area
1,997 5.13% Impervious Area

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

11.8 200 0.0500 0.28 Sheet Flow,
Grass: Short n=0.150 P2=3.20"
1.2 200 0.1500 2.71 Shallow Concentrated Flow,

Short Grass Pasture  Kv= 7.0 fps

13.0 400 Total

Subcatchment EXDA4ND: EXDA-4

Hydrograph
[ 3.41 cfs |
| | Type Il 24-hr
31 | 100-Year Rainfall=7.10"
| | Runoff Area=38,901 sf
Runoff Volume=0.307 af
¢ .| | Runoff Depth>4.12"
g Flow Length=400'
Tc=13.0 min
" “N=74
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Summary for Subcatchment EXDASND: EXDA-5

Runoff = 7.66cfs @ 12.16 hrs, Volume= 0.654 af, Depth> 4.45"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt=0.05 hrs
Type Il 24-hr 100-Year Rainfall=7.10"

Area (sf) CN Description
9,039 98 Impervious, HSG C
67,792 74 Pasture/grassland/range, Good, HSG C
76,831 77 Weighted Average
67,792 88.24% Pervious Area
9,039 11.76% Impervious Area

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

10.3 150 0.0400 0.24 Sheet Flow,
Grass: Short n=0.150 P2=3.20"
1.0 350 0.1350 5.92 Shallow Concentrated Flow,

Unpaved Kv=16.1 fps

11.3 500 Total

Subcatchment EXDASND: EXDA-5

Hydrograph
8_ [7.66 cfs |
] ype Il 24-h
"1 | 100-Year Rainfall=7.10"
] | Runoff Area=76,831 sf
unoff Volume=0.654 af

Depth>4.45'
low Length=500"
c=11.3 min

Flow (cfs)

O - M 7T 17T 7T =~ -
| T 0 0 !
c
-
o O
—h

L B o o e B b e e L L L e e e e e
o 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24
Time (hours)



98132 EX SC Type Il 24-hr 100-Year Rainfall=7.10"

Prepared by CIVIL 1 Printed 2/13/2015
HydroCAD® 10.00-13 s/n 08208 © 2014 HydroCAD Software Solutions LLC Page 72

Summary for Subcatchment EXDA6ND: EXDA-6

Runoff = 6.49cfs @ 12.12 hrs, Volume= 0.506 af, Depth> 4.23"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt=0.05 hrs
Type Il 24-hr 100-Year Rainfall=7.10"

Area (sf) CN Description
60,704 74 Pasture/grassland/range, Good, HSG C
1,796 98 Impervious, HSG C
62,500 75 Weighted Average
60,704 97.13% Pervious Area
1,796 2.87% Impervious Area

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

7.7 100 0.0360 0.22 Sheet Flow,
Grass: Short n=0.150 P2=3.20"
0.6 250 0.2050 7.29 Shallow Concentrated Flow,
Unpaved Kv=16.1 fps
8.3 350 Total
Subcatchment EXDA6ND: EXDA-6
Hydrograph
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Summary for Link DP1: DP-1

Inflow Area = 19.535ac, 5.77% Impervious, Inflow Depth > 3.86" for 100-Year event
Inflow = 3494 cfs@ 12.82 hrs, Volume= 6.289 af
Primary = 3494 cfs@ 12.82 hrs, Volume= 6.289 af, Atten=0%, Lag=0.0 min

Primary outflow = Inflow, Time Span=0.00-24.00 hrs, dt=0.05 hrs

Link DP1: DP-1
Hydrograph
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Summary for Link DP2A: DP-2A

Inflow Area = 2.694 ac, 0.00% Impervious, Inflow Depth > 3.89" for 100-Year event
Inflow = 7.15cfs@ 12.40 hrs, Volume= 0.874 af
Primary = 7.15cfs @ 12.40 hrs, Volume= 0.874 af, Atten=0%, Lag= 0.0 min
Primary outflow = Inflow, Time Span=0.00-24.00 hrs, dt=0.05 hrs
Link DP2A: DP-2A
Hydrograph
‘ [ Inflow
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Summary for Link DP2B: DP-2B
Inflow Area = 4.207 ac, 0.00% Impervious, Inflow Depth > 3.66" for 100-Year event
Inflow = 8.26 cfs @ 12.65 hrs, Volume= 1.285 af
Primary = 8.26 cfs @ 12.65 hrs, Volume= 1.285 af, Atten=0%, Lag=0.0 min
Primary outflow = Inflow, Time Span=0.00-24.00 hrs, dt=0.05 hrs
Link DP2B: DP-2B
Hydrograph
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Summary for Link DP3: DP-3
Inflow Area = 4,981 ac, 7.60% Impervious, Inflow Depth> 3.99" for 100-Year event
Inflow = 1242 cfs @ 12.48 hrs, Volume= 1.658 af
Primary = 1242 cfs @ 12.48 hrs, Volume= 1.658 af, Atten=0%, Lag=0.0 min
Primary outflow = Inflow, Time Span=0.00-24.00 hrs, dt=0.05 hrs
Link DP3: DP-3
Hydrograph
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Summary for Link DP4: DP-4
Inflow Area = 0.893ac, 5.13% Impervious, Inflow Depth> 4.12" for 100-Year event
Inflow = 341cfs@ 12.18 hrs, Volume= 0.307 af
Primary = 341cfs@ 12.18 hrs, Volume= 0.307 af, Atten=0%, Lag=0.0 min
Primary outflow = Inflow, Time Span=0.00-24.00 hrs, dt=0.05 hrs
Link DP4: DP-4
Hydrograph
H Inflow
r ’:|_ O Primary
| | Inflow Area=0.893~
|
g ]
g i
o

o 1 2 3 4

5

6

7

LA AN RELLELE LIS LN LN ILULELALE UL UL LU UL LAY I UL LA |
9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24
Time (hours)
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Summary for Link DP5: DP-5

Inflow Area = 1.764 ac, 11.76% Impervious, Inflow Depth > 4.45" for 100-Year event
Inflow = 7.66 cfs@ 12.16 hrs, Volume= 0.654 af
Primary = 7.66 cfs@ 12.16 hrs, Volume= 0.654 af, Atten=0%, Lag= 0.0 min
Primary outflow = Inflow, Time Span=0.00-24.00 hrs, dt=0.05 hrs
Link DP5: DP-5
Hydrograph
‘ ‘ H Inflow
O Primary

Flow (cfs)

0 1 2 3 4 5 6 7 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24
Time (hours)

/
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Summary for Link DP6: DP-6

Inflow Area = 1.435ac, 2.87% Impervious, Inflow Depth > 4.23" for 100-Year event
Inflow = 6.49cfs@ 12.12 hrs, Volume= 0.506 af
Primary = 6.49cfs@ 12.12 hrs, Volume= 0.506 af, Atten=0%, Lag= 0.0 min

Primary outflow = Inflow, Time Span=0.00-24.00 hrs, dt=0.05 hrs

Link DP6: DP-6
Hydrograph

H Inflow
O Primary

Flow (cfs)

i 7
o 1 2 3 4 5 6 7 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24
Time (hours)
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Area Listing (selected nodes)

Area  CN  Description
(acres) (subcatchment-numbers)

8.638 75  Gravel, HSG C (PRDA1D, PRDA3D)
0.046 98  Impervious (PRDA4ND)
4.716 98  Impervious, HSG C (PRDA1D, PRDAIND, PRDA3D, PRDA3ND, PRDASND, PRDAGND)
13.568 74 Pasture/grassland/range, Good, HSG C (PRDA1D, PRDAIND, PRDA2AND, PRDA2BND, PRDA3ND,
PRDA4ND, PRDASND, PRDAGND)
0.866 98  Roofs, HSG C (PRDA1D, PRDA3D)
1.380 98  Water Surface, HSG C (PRDA1D, PRDA3D)
5.932 70  Woods, Good, HSG C (PRDA1D, PRDAIND, PRDA2AND, PRDA2BND)
35.146 78  TOTAL AREA
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Soil Listing (selected nodes)

Area  Soil Subcatchment
(acres)  Group Numbers
0.000 HSGA
0.000 HSGB
35100 HSGC  PRDAID, PRDAIND, PRDA2AND, PRDA2BND, PRDA3D, PRDA3ND, PRDA4ND, PRDA5SND, PRDAGND
0.000 HSGD

0.046  Other PRDA4ND
35.146 TOTAL AREA
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Ground Covers (selected nodes)

HSG-A HSG-B HSG-C HSG-D Other Total  Ground Subcatchment
(acres) (acres) (acres) (acres) (acres) (acres) Cover Numbers
0.000 0.000 8.638 0.000 0.000 8.638 Gravel PRDA1D, PRDA3D
0.000 0.000 4.716 0.000 0.046 4.762  Impervious PRDA1D, PRDAIND, PRDA3D,

PRDA3ND, PRDA4ND,
PRDA5ND, PRDAGND
0.000 0.000 13.568 0.000 0.000 13,568 Pasture/grassland/range, Good PRDA1D, PRDAIND,
PRDA2AND, PRDA2BND,
PRDA3ND, PRDA4ND,
PRDASND, PRDAGND

0.000 0.000 0.866 0.000 0.000 0.866 Roofs PRDA1D, PRDA3D
0.000 0.000 1.380 0.000 0.000 1.380 Water Surface PRDA1D, PRDA3D
0.000 0.000 5.932 0.000 0.000 5.932  Woods, Good PRDA1D, PRDAIND,

PRDA2AND, PRDA2BND
0.000 0.000 35.100 0.000 0.046 35.146 TOTAL AREA



98132 PR SC
Prepared by CIVIL 1 Printed 2/13/2015
HydroCAD® 10.00-13 s/n 08208 © 2014 HydroCAD Software Solutions LLC Page 5

Pipe Listing (selected nodes)

Line# Node In-Invert  Out-Invert ~ Length  Slope n Diam/Width  Height Inside-Fill
Number (feet) (feet) (feet) (ft/ft) (inches) (inches)  (inches)

1 PRDA3D 0.00 0.00 1,200.0 0.0075 0.010 15.0 0.0 0.0

2 PRDA5SND 0.00 0.00 100.0 0.0100 0.010 15.0 0.0 0.0

3 BASINA 820.00 786.00 250.0 0.1360 0.010 15.0 0.0 0.0

4 BASINB 821.00 797.00 100.0 0.2400 0.010 18.0 0.0 0.0
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Time span=0.00-24.00 hrs, dt=0.05 hrs, 481 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN
Reach routing by Stor-Ind+Trans method - Pond routing by Stor-Ind method

Subcatchment PRDA1D: PRDA-1 Runoff Area=360,934 sf 15.66% Impervious Runoff Depth>1.27"
Flow Length=850" Tc=42.4 min CN=77 Runoff=5.80 cfs 0.877 af

Subcatchment PRDAIND: PRDA-1 Runoff Area=430,511 sf 13.86% Impervious Runoff Depth>1.21"
Flow Length=1,775" Tc=42.9 min CN=76 Runoff=6.49 cfs 0.996 af

Subcatchment PRDA2AND: PRDA-2A Runoff Area=103,805 sf 0.00% Impervious Runoff Depth>0.99"
Flow Length=400" Tc=24.1min CN=72 Runoff=1.60 cfs 0.196 af

Subcatchment PRDA2BND: PRDA-2B Runoff Area=85,134 sf 0.00% Impervious Runoff Depth>0.99"
Flow Length=300" Tc=17.4min CN=72 Runoff=1.50 cfs 0.161 af

Subcatchment PRDA3D: PRDA-3 Runoff Area=407,573 sf 36.10% Impervious Runoff Depth>1.69"
Flow Length=1,450" Tc=6.7 min CN=83 Runoff=17.85 cfs 1.318 af

Subcatchment PRDA3ND: PRDA-3 Runoff Area=21,688 sf 76.07% Impervious Runoff Depth>2.44"
Flow Length=100" Slope=0.1100"/" Tc=5.0min CN=92 Runoff=1.40 cfs 0.101 af

Subcatchment PRDA4ND: PRDA-4 Runoff Area=9,707 sf 20.57% Impervious Runoff Depth>1.41"
Flow Length=100" Slope=0.1100"/" Tc=5.0min CN=79 Runoff=0.37 cfs 0.026 af

Subcatchment PRDASND: PRDA-5 Runoff Area=61,426 sf 22.51% Impervious Runoff Depth>1.41"
Flow Length=300" Tc=5.7 min CN=79 Runoff=2.28 cfs 0.166 af

Subcatchment PRDAGND: PRDA-6 Runoff Area=50,175 sf 19.16% Impervious Runoff Depth>1.41"
Flow Length=650" Tc=5.6 min CN=79 Runoff=1.87 cfs 0.135 af

Pond BASIN A: BASIN A Peak Elev=820.95" Storage=30,992 cf Inflow=17.85 cfs 1.318 af
Outflow=1.32 cfs 1.008 af

Pond BASIN B: BASIN B Peak Elev=822.40" Storage=15,365 cf Inflow=5.80 cfs 0.877 af
Outflow=1.82 cfs 0.798 af

Link DP1: DP-1 Inflow=7.21 cfs 1.793 af
Primary=7.21 cfs 1.793 af

Link DP2A: DP-2A Inflow=1.60 cfs 0.196 af
Primary=1.60 cfs 0.196 af

Link DP2B: DP-2B Inflow=1.50 cfs 0.161 af
Primary=1.50 cfs 0.161 af

Link DP3: DP-3 Inflow=1.99 cfs 1.109 af
Primary=1.99 cfs 1.109 af

Link DP4: DP-4 Inflow=0.37 cfs 0.026 af
Primary=0.37 cfs 0.026 af
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Link DP5: DP-5 Inflow=2.28 cfs 0.166 af

Primary=2.28 cfs 0.166 af

Link DP6: DP-6 Inflow=1.87 cfs 0.135 af
Primary=1.87 cfs 0.135 af

Total Runoff Area = 35.146 ac Runoff Volume = 3.976 af Average Runoff Depth = 1.36"
80.06% Pervious =28.138ac  19.94% Impervious = 7.008 ac
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Runoff =

Summary for Subcatchment PRDA1D: PRDA-1

5.80cfs@ 12.61 hrs, Volume= 0.877 af, Depth> 1.27"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt=0.05 hrs
Type Il 24-hr 2-Year Rainfall=3.30"

Area (sf)

CN

Description

36,718

1,151

18,667

124,441

* 115,820
64,137

98
98
98
74
75
70

Impervious, HSG C

Roofs, HSG C

Water Surface, HSG C
Pasture/grassland/range, Good, HSG C
Gravel, HSG C

Woods, Good, HSG C

360,934
304,398
56,536

77

Weighted Average
84.34% Pervious Area
15.66% Impervious Area

Tc Length Slope Velocity Capacity Description

(min)  (feet)

(ft/ft)  (ft/sec) (cfs)

37.0 250 0.0320 011 Sheet Flow,

5.4 600 0.0700 1.85

Woods: Light underbrush n=0.400 P2=3.20"
Shallow Concentrated Flow,
Short Grass Pasture Kv= 7.0 fps

42.4 850 Total

Subcatchment PRDA1D: PRDA-1
Hydrograph

—

YE

e Il 24-hr

5.80 cfs |

UlI

ear Rainfall=3.30"
10ff Areas-

360,934 sf

Ul
Ul

10ff Volume=0.877 af
hoff Depth>1.27'

Flow (cfs)

=42.4 min

850

Length

O - T 000

77

TOT AT T L L B L B - - .
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Time (hours)
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Type Il 24-hr 2-Year Rainfall=3.30"

Printed 2/13/2015
Page 9

Runoff =

6.49cfs @ 12.63 hrs, Volume=

Summary for Subcatchment PRDAIND: PRDA-1

0.996 af, Depth> 1.21"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt=0.05 hrs
Type Il 24-hr 2-Year Rainfall=3.30"

Area (sf)

CN

Description

114,584
256,245
59,682

70
74
98

Woods, Good, HSG C
Pasture/grassland/range, Good, HSG C
Impervious, HSG C

430,511
370,829
59,682

76

Weighted Average
86.14% Pervious Area
13.86% Impervious Area

Tc Length Slope Velocity Capacity Description

(min)  (feet)

(ft/ft)  (ft/sec) (cfs)

37.0 250 0.0320 011 Sheet Flow,

49 1,000 0.0440 3.38

Woods: Light underbrush n=0.400 P2=3.20"
Shallow Concentrated Flow,
Unpaved Kv=16.1fps

1.0 525 0.0570 8.87 53.22 Channel Flow,

Area= 6.0 sf Perim=6.0" r=1.00'
n=0.040 Earth, cobble bottom, clean sides

429 1,775 Total

Subcatchment PRDAIND: PRDA-1
Hydrograph

D
N
i

[ 6.49 cfs |

O Runoﬁl

N

ear Rainfall=3.30"

unoft Area=430,511 st
10ff Volume=0.996 af

10ff Depth>1.21"

Flow (cfs)

3

+th—1 77!
Uul—1,71 71O

O — T 00

Z

L I o e e e e - . .
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Summary for Subcatchment PRDA2AND: PRDA-2A

Runoff = 1.60cfs @ 12.37 hrs, Volume= 0.196 af, Depth> 0.99"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt=0.05 hrs
Type Il 24-hr 2-Year Rainfall=3.30"

Area (sf) CN Description

46,490 70 Woods, Good, HSG C

57,315 74 Pasture/grassland/range, Good, HSG C
103,805 72 Weighted Average
103,805 100.00% Pervious Area

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

23.1 250 0.1040 0.18 Sheet Flow,
Woods: Light underbrush n=0.400 P2=3.20"
1.0 150 0.2400 2.45 Shallow Concentrated Flow,

Woodland Kv=5.0 fps

24.1 400 Total

Subcatchment PRDA2AND: PRDA-2A

Hydrograph
[ 1.60 cfs
Type lll 24-hr
2-Year Rainfall=3.30"
Runoff Area=103,805 sf
| Runoff Volume=0.196 af
¢ 1 | Runoff Depth>0.99'
g Flow Length=400'
Tc=24.1 min
CN=72
0 T T T T T T T

L B B L B L B L L LN R - - -
o 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24
Time (hours)
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Summary for Subcatchment PRDA2BND: PRDA-2B

Runoff = 1.50cfs @ 12.26 hrs, Volume= 0.161 af, Depth> 0.99"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt=0.05 hrs
Type Il 24-hr 2-Year Rainfall=3.30"

Area (sf) CN Description
33,200 70 Woods, Good, HSG C
51,934 74 Pasture/grassland/range, Good, HSG C
85,134 72 Weighted Average
85,134 100.00% Pervious Area

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

16.1 200 0.1650 0.21 Sheet Flow,
Woods: Light underbrush n=0.400 P2=3.20"
1.3 100 0.0700 1.32 Shallow Concentrated Flow,

Woodland Kv=5.0 fps

17.4 300 Total

Subcatchment PRDA2BND: PRDA-2B
Hydrograph

| 1.50 cfs
ype lll 24-hr
-Year Rainfall=3.30"
unoff Area=85,134 sf
unoff Volume=0.161 af
Runoff Depth>0.99'
low Length=300"

c=17.4 min

=
1

Flow (cfs)
O <4 T 200 10N -

-------------------------------|----|----|----|----|'-'---|----|----|----|'-'---|----|----|----|'-'---|----|----|----|
o 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24
Time (hours)
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Summary for Subcatchment PRDA3D: PRDA-3

Runoff = 17.85¢cfs @ 12.10 hrs, Volume= 1.318 af, Depth> 1.69"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt=0.05 hrs
Type Il 24-hr 2-Year Rainfall=3.30"

Area (sf) CN Description

69,087 98 Impervious, HSG C
36,569 98 Roofs, HSG C
41,458 98 Water Surface, HSG C
* 260,459 75 Gravel, HSGC
407,573 83 Weighted Average
260,459 63.90% Pervious Area
147,114 36.10% Impervious Area

Tc Length Slope Velocity Capacity Description
(min)  (feet)  (ft/ft) (ft/sec) (cfs)
33 250 0.0100 1.25 Sheet Flow,
Smooth surfaces n=0.011 P2=3.20"
3.4 1,200 0.0075 593 7.27 Pipe Channel,
15.0" Round Area= 1.2 sf Perim=3.9' r=0.31'
n=0.010 PVC, smooth interior

6.7 1,450 Total

Subcatchment PRDA3D: PRDA-3

Hydrograph
EIRunoﬁi
19 [ 17.85cfs |
184 | = I 24t
174 lype i zZa-nr
' | 2-Year Rainfall=3.30" d
1] | Runoff Area=407,573 sf
134
127 unoff Volume=1.318 af
:‘E 11—? D £ N +1 1 PO
8’10—5' RUunoll veplil~-1L.09
2 o1l Elow I enath=1 450"
[TH E 1 1Tuyvy A\ | (9 | -I-,_I'\JU
EE | L
4 | Tc=6.7 min
6—5 AN 1 o
] | CN=oo
+
3
24
19
0_:""I""I'"'I'"'I""I""I'"'I""I""I'

L B e e e e e e e
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Summary for Subcatchment PRDA3ND: PRDA-3

Runoff = 1.40cfs @ 12.07 hrs, Volume= 0.101 af, Depth> 2.44"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt=0.05 hrs
Type Il 24-hr 2-Year Rainfall=3.30"

Area (sf) CN Description
5191 74 Pasture/grassland/range, Good, HSG C
16,497 98 Impervious, HSG C
21,688 92 Weighted Average
5,191 23.93% Pervious Area
16,497 76.07% Impervious Area

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

5.0 100 0.1100 0.34 Sheet Flow,
Grass: Short n=0.150 P2=3.20"

Subcatchment PRDA3ND: PRDA-3
Hydrograph

[ 1.40 cfs |

ype lll 24-hr
-Year Rainfall=3.30"
unoff Area=21,688 sf
unoff Volume=0.101 af
unoff Depth>2.44"
low Length=100'
lope=0.1100 '/
'¢=5.0 min
>N=92

Flow (cfs)

O = v T oo 1o

o 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24
Time (hours)
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Summary for Subcatchment PRDA4ND: PRDA-4

Runoff = 0.37cfs@ 12.08 hrs, Volume= 0.026 af, Depth> 1.41"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt=0.05 hrs
Type Il 24-hr 2-Year Rainfall=3.30"

Area (sf) CN Description
7,710 74 Pasture/grassland/range, Good, HSG C

* 1,997 98 Impervious
9,707 79 Weighted Average
7,710 79.43% Pervious Area
1,997 20.57% Impervious Area

Tc Length Slope Velocity Capacity Description
(min)  (feet)  (ft/ft) (ft/sec) (cfs)
5.0 100 0.1100 0.34 Sheet Flow,
Grass: Short n=0.150 P2=3.20"

Subcatchment PRDA4ND: PRDA-4

Hydrograph
0af [0 Runoff}
038 [ 0.37 cfs |
0361 | Type I 24-hr
0344 )

0:2{ | 2-Year Rainfall=3.30"
ool | Runoff Area=9,707 sf
0.26—?’"’ nnoff \V/olitme=0 0?26 Aaf
1 1 urnort voirurme=u.uzZ0
— 0249
£ 0224 | Runoff Depth>1.41"
z 029 | b a A
S o] FlO engtn=100 |
o151 | Slope=0.1100"/
0149 | _ .
0124 | Tc=5 1N
01d et
008 CN=/9
0.064
0044~
0.02—;'
O_-' T T T T T T T T T
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Summary for Subcatchment PRDASND: PRDA-5

Runoff = 2.28cfs @ 12.09 hrs, Volume= 0.166 af, Depth> 1.41"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt=0.05 hrs
Type Il 24-hr 2-Year Rainfall=3.30"

Area (sf) CN Description
13,824 98 Impervious, HSG C
47602 74 Pasture/grassland/range, Good, HSG C
61,426 79 Weighted Average
47,602 77.49% Pervious Area
13,824 22.51% Impervious Area

Tc Length Slope Velocity Capacity Description
(min)  (feet)  (ft/ft) (ft/sec) (cfs)
55 200 0.3333 0.60 Sheet Flow,
Grass: Short n=0.150 P2=3.20"
0.2 100 0.0100 6.84 8.40 Pipe Channel,
15.0" Round Area= 1.2 sf Perim=3.9' r=0.31'
n=0.010 PVC, smooth interior

5.7 300 Total
Subcatchment PRDASND: PRDA-5
Hydrograph
[ 2.28 cfs |
Type lll 24-hr f
2 | 2-Year Rainfall=3.30"
Runoff Area=61,426 sf i
Runoff Volume=0.166 af
g Runoff Depth>1.41'
E Flow Length=300'
"I | Tc=5.7 min
CN=79
0¥ T T T T T T T T

L L i B L B L L R B ---|----|'-'---|----|----|----|'-'---|----|----|----|'----|----|----|----|
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Summary for Subcatchment PRDAG6ND: PRDA-6

Runoff = 1.87cfs @ 12.09 hrs, Volume= 0.135 af, Depth> 1.41"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt=0.05 hrs
Type Il 24-hr 2-Year Rainfall=3.30"

Area (sf) CN Description
40,563 74 Pasture/grassland/range, Good, HSG C
9,612 98 Impervious, HSG C
50,175 79 Weighted Average
40,563 80.84% Pervious Area
9,612 19.16% Impervious Area

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

4.4 150 0.3333 0.57 Sheet Flow,
Grass: Short n=0.150 P2=3.20"
1.2 500 0.2050 6.79 Shallow Concentrated Flow,
Grassed Waterway Kv=15.0 fps
5.6 650 Total
Subcatchment PRDAGND: PRDA-6
Hydrograph
/ -EI Runoff
2 [ 1.87 cfs | (8 furer]
Type lll 24-hr "
2-Year Rainfall=3.30"
Runoff Area=50,175 sf [
Runoff Volume=0.135 af
) Runoff Depth>1.41"
2 . - 1
¢ 'l | Flow Length=650
Tc=5.6 min
CN=79
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Summary for Pond BASIN A: BASIN A

Inflow Area = 9.357 ac, 36.10% Impervious, Inflow Depth> 1.69" for 2-Year event

Inflow = 17.85¢cfs @ 12.10 hrs, Volume= 1.318 af

Outflow = 1.32cfs @ 13.84 hrs, Volume= 1.008 af, Atten=93%, Lag=104.4 min
Primary = 1.32cfs @ 13.84 hrs, Volume= 1.008 af

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt=0.05 hrs
Peak Elev=820.95' @ 13.84 hrs Surf.Area= 34,112 sf Storage= 30,992 cf

Plug-Flow detention time= 284.2 min calculated for 1.006 af (76% of inflow)
Center-of-Mass det. time=199.4 min ( 1,030.8 - 831.5)

Volume Invert  Avail.Storage Storage Description
#1 820.00' 151,470 cf  Basin A (Irregular) Listed below (Recalc)
Elevation Surf.Area  Perim. Inc.Store Cum.Store Wet.Area
(feet) (sg-ft) (feet) (cubic-feet) (cubic-feet) (sg-ft)
820.00 30,856 1,150.0 0 0 30,856
822.00 37,867 1,187.0 68,603 68,603 38,123
824.00 45105 1,225.0 82,867 151,470 45,805
Device Routing Invert  Outlet Devices
#1  Primary 820.00' 15.0" Round Culvert L=250.0' Ke=0.500

Inlet / Outlet Invert= 820.00' / 786.00' S=0.1360'/" Cc=0.900
n=0.010 PVC, smooth interior, Flow Area= 1.23 sf

#2 Device 1 820.00' 8.0" Vert. Orifice/Grate C=0.600

#3  Device 1 822.00' 15.0" W x 12.0" H Vert. Orifice/Grate X 2.00 C=0.600

Primary OutFlow Max=1.32 cfs @ 13.84 hrs HW=820.95" (Free Discharge)
=Culvert (Passes 1.32 cfs of 3.34 cfs potential flow)
T:2=Orifice/Grate (Orifice Controls 1.32 cfs @ 3.79 fps)
3=Orifice/Grate ( Controls 0.00 cfs)
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Flow (cfs)

Pond BASIN A: BASIN A
Hydrograph
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Summary for Pond BASIN B: BASIN B

Inflow Area = 8.286 ac, 15.66% Impervious, Inflow Depth> 1.27" for 2-Year event
Inflow = 580cfs@ 12.61 hrs, Volume= 0.877 af

Outflow = 1.82cfs @ 13.50 hrs, Volume= 0.798 af, Atten=69%, Lag=53.2 min
Primary = 1.82cfs @ 13.50 hrs, Volume= 0.798 af

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt=0.05 hrs
Peak Elev=822.40' @ 13.50 hrs Surf.Area= 12,535 sf Storage= 15,365 cf

Plug-Flow detention time=166.5 min calculated for 0.798 af (91% of inflow)
Center-of-Mass det. time=123.8 min ( 1,002.1 - 878.3)

Volume Invert  Avail.Storage Storage Description
#1 821.00 122,878 cf Basin B (Irregular) Listed below (Recalc)
Elevation Surf.Area  Perim. Inc.Store Cum.Store Wet.Area
(feet) (sa-ft) (feet) (cubic-feet) (cubic-feet) (sa-ft)
821.00 9,468 729.0 0 0 9,468
822.00 11,682 748.0 10,556 10,556 11,820
824.00 16,283 786.0 27,838 38,394 16,706
826.00 21,113 824.1 37,292 75,685 21,846
828.00 26,170 850.0 47,193 122,878 25,681
Device Routing Invert Outlet Devices
#1  Primary 821.00' 18.0" Round Culvert L=100.0' Ke=0.500

Inlet / Outlet Invert= 821.00' / 797.00' S=0.2400'/" Cc=0.900
n=0.010 PVC, smooth interior, Flow Area= 1.77 sf

#2 Device 1 821.00' 6.0" Vert. Orifice/Grate C=0.600

#3  Device 1 822.00' 12.0" W x 30.0" H Vert. Orifice/Grate C=0.600

#4  Primary 825.00' 24.0" Vert. Orifice/Grate  C=0.600

Primary OutFlow Max=1.82 cfs @ 13.50 hrs HW=822.40" (Free Discharge)
CuIvert (Passes 1.82 cfs of 6.90 cfs potential flow)
2 Orlflce/Grate (Orifice Controls 1.01 cfs @ 5.16 fps)
3=Orifice/Grate (COrifice Controls 0.80 cfs @ 2.02 fps)
4=Orifice/Grate ( Controls 0.00 cfs)
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Pond BASIN B: BASIN B

Hydrograph
] [5.80 cfs E :Qrfi',?]‘;’,y
6 Inflow Area=8.286 ac
| | Peak Elev=822.40’
3 Storage=15,365 cf
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Summary for Link DP1: DP-1
Inflow Area = 18.169 ac, 14.68% Impervious, Inflow Depth> 1.18" for 2-Year event
Inflow = 7.21cfs @ 12.65 hrs, Volume= 1.793 af
Primary = 7.21cfs@ 12.65hrs, Volume= 1.793 af, Atten=0%, Lag=0.0 min
Primary outflow = Inflow, Time Span=0.00-24.00 hrs, dt=0.05 hrs
Link DP1: DP-1
Hydrograph
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Summary for Link DP2A: DP-2A

Inflow Area = 2.383 ac, 0.00% Impervious, Inflow Depth > 0.99" for 2-Year event
Inflow = 1.60cfs @ 12.37 hrs, Volume= 0.196 af
Primary = 1.60cfs @ 12.37 hrs, Volume= 0.196 af, Atten=0%, Lag= 0.0 min

Primary outflow = Inflow, Time Span=0.00-24.00 hrs, dt=0.05 hrs

Link DP2A: DP-2A
Hydrograph
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O Primary
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Summary for Link DP2B: DP-2B

Inflow Area = 1.954 ac, 0.00% Impervious, Inflow Depth > 0.99" for 2-Year event

Inflow = 150 cfs @ 12.26 hrs, Volume= 0.161 af

Primary = 150cfs @ 12.26 hrs, Volume= 0.161 af, Atten=0%, Lag= 0.0 min

Primary outflow = Inflow, Time Span=0.00-24.00 hrs, dt=0.05 hrs

Link DP2B: DP-2B
Hydrograph
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Summary for Link DP3: DP-3

Inflow Area = 9.854 ac, 38.11% Impervious, Inflow Depth > 1.35" for 2-Year event
Inflow = 1.9cfs @ 12.10 hrs, Volume= 1.109 af
Primary = 1.9cfs @ 12.10 hrs, Volume= 1.109 af, Atten=0%, Lag=0.0 min

Primary outflow = Inflow, Time Span=0.00-24.00 hrs, dt=0.05 hrs

Link DP3: DP-3
Hydrograph
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Summary for Link DP4: DP-4

Inflow Area = 0.223 ac, 20.57% Impervious, Inflow Depth > 1.41" for 2-Year event
Inflow = 0.37cfs@ 12.08 hrs, Volume= 0.026 af
Primary = 0.37cfs @ 12.08 hrs, Volume= 0.026 af, Atten=0%, Lag= 0.0 min

Primary outflow = Inflow, Time Span=0.00-24.00 hrs, dt=0.05 hrs

Link DP4: DP-4
Hydrograph
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Summary for Link DP5: DP-5
Inflow Area = 1.410 ac, 22.51% Impervious, Inflow Depth > 1.41" for 2-Year event
Inflow = 2.28cfs@ 12.09 hrs, Volume= 0.166 af
Primary = 2.28cfs@ 12.09 hrs, Volume= 0.166 af, Atten=0%, Lag=0.0 min
Primary outflow = Inflow, Time Span=0.00-24.00 hrs, dt=0.05 hrs
Link DP5: DP-5
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Summary for Link DP6: DP-6

Inflow Area = 1.152 ac, 19.16% Impervious, Inflow Depth > 1.41" for 2-Year event
Inflow = 1.87cfs @ 12.09 hrs, Volume= 0.135 af
Primary = 1.87cfs @ 12.09 hrs, Volume= 0.135 af, Atten=0%, Lag= 0.0 min

Primary outflow = Inflow, Time Span=0.00-24.00 hrs, dt=0.05 hrs

Link DP6: DP-6
Hydrograph
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Time span=0.00-24.00 hrs, dt=0.05 hrs, 481 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN
Reach routing by Stor-Ind+Trans method - Pond routing by Stor-Ind method

Subcatchment PRDA1D: PRDA-1 Runoff Area=360,934 sf 15.66% Impervious Runoff Depth>2.60"
Flow Length=850" Tc=42.4min CN=77 Runoff=12.15cfs 1.795 af

Subcatchment PRDAIND: PRDA-1 Runoff Area=430,511 sf 13.86% Impervious Runoff Depth>2.51"
Flow Length=1,775" Tc=42.9 min CN=76 Runoff=13.89 cfs 2.069 af

Subcatchment PRDA2AND: PRDA-2A Runoff Area=103,805 sf 0.00% Impervious Runoff Depth>2.19"
Flow Length=400" Tc=24.1min CN=72 Runoff=3.77 cfs 0.434 af

Subcatchment PRDA2BND: PRDA-2B Runoff Area=85,134 sf 0.00% Impervious Runoff Depth>2.19"
Flow Length=300" Tc=17.4min CN=72 Runoff=3.53 cfs 0.357 af

Subcatchment PRDA3D: PRDA-3 Runoff Area=407,573 sf 36.10% Impervious Runoff Depth>3.17"
Flow Length=1,450" Tc=6.7 min CN=83 Runoff=33.34 cfs 2.473 af

Subcatchment PRDA3ND: PRDA-3 Runoff Area=21,688 sf 76.07% Impervious Runoff Depth>4.09"
Flow Length=100" Slope=0.1100"/" Tc=5.0min CN=92 Runoff=2.28 cfs 0.170 af

Subcatchment PRDA4ND: PRDA-4 Runoff Area=9,707 sf 20.57% Impervious Runoff Depth>2.80"
Flow Length=100" Slope=0.1100"/" Tc=5.0min CN=79 Runoff=0.73 cfs 0.052 af

Subcatchment PRDASND: PRDA-5 Runoff Area=61,426 sf 22.51% Impervious Runoff Depth>2.80"
Flow Length=300" Tc=5.7 min CN=79 Runoff=4.57 cfs 0.329 af

Subcatchment PRDAGND: PRDA-6 Runoff Area=50,175 sf 19.16% Impervious Runoff Depth>2.80"
Flow Length=650" Tc=5.6 min CN=79 Runoff=3.74 cfs 0.269 af

Pond BASIN A: BASIN A Peak Elev=821.84" Storage=62,557 cf Inflow=33.34 cfs 2.473 af
Outflow=2.06 cfs 1.804 af

Pond BASIN B: BASIN B Peak Elev=823.28' Storage=27,284 cf Inflow=12.15 cfs 1.795 af
Outflow=5.99 cfs 1.661 af

Link DP1: DP-1 Inflow=17.41 cfs 3.730 af
Primary=17.41 cfs 3.730 af

Link DP2A: DP-2A Inflow=3.77 cfs 0.434 af
Primary=3.77 cfs 0.434 af

Link DP2B: DP-2B Inflow=3.53 cfs 0.357 af
Primary=3.53 cfs 0.357 af

Link DP3: DP-3 Inflow=3.59 cfs 1.974 af
Primary=3.59 cfs 1.974 af

Link DP4: DP-4 Inflow=0.73 cfs 0.052 af
Primary=0.73 cfs 0.052 af
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Link DP5: DP-5 Inflow=4.57 cfs 0.329 af

Primary=4.57 cfs 0.329 af

Link DP6: DP-6 Inflow=3.74 cfs 0.269 af
Primary=3.74 cfs 0.269 af

Total Runoff Area = 35.146 ac Runoff Volume = 7.946 af Average Runoff Depth = 2.71"
80.06% Pervious =28.138ac  19.94% Impervious = 7.008 ac
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Runoff =

Summary for Subcatchment PRDA1D: PRDA-1

12.15cfs @ 12.59 hrs, Volume= 1.795 af, Depth> 2.60"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt=0.05 hrs
Type Il 24-hr 10-Year Rainfall=5.00"

Area (sf)

CN

Description

36,718

1,151

18,667

124,441

* 115,820
64,137

98
98
98
74
75
70

Impervious, HSG C

Roofs, HSG C

Water Surface, HSG C
Pasture/grassland/range, Good, HSG C
Gravel, HSG C

Woods, Good, HSG C

360,934
304,398
56,536

77

Weighted Average
84.34% Pervious Area
15.66% Impervious Area

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

(min)  (feet)

37.0 250 0.0320 011 Sheet Flow,

Woods: Light underbrush n=0.400 P2=3.20"

5.4 600 0.0700 1.85 Shallow Concentrated Flow,

Short Grass Pasture Kv= 7.0 fps

42.4 850

Total
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Summary for Subcatchment PRDAIND: PRDA-1

Runoff = 13.89cfs @ 12.60 hrs, Volume= 2.069 af, Depth> 2.51"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt=0.05 hrs
Type Il 24-hr 10-Year Rainfall=5.00"

Area (sf) CN Description

114584 70 Woods, Good, HSG C

256,245 74 Pasture/grassland/range, Good, HSG C
59,682 98 Impervious, HSG C

430,511 76 Weighted Average

370,829 86.14% Pervious Area
59,682 13.86% Impervious Area

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

37.0 250 0.0320 0.11 Sheet Flow,
Woods: Light underbrush n=0.400 P2=3.20"
49 1,000 0.0440 3.38 Shallow Concentrated Flow,

Unpaved Kv=16.1fps
1.0 525 0.0570 8.87 53.22 Channel Flow,
Area= 6.0 sf Perim=6.0" r=1.00'
n=0.040 Earth, cobble bottom, clean sides

429 1,775 Total

Subcatchment PRDAIND: PRDA-1

Hydrograph
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Summary for Subcatchment PRDA2AND: PRDA-2A

Runoff = 3.77cfs@ 12.35hrs, Volume= 0.434 af, Depth> 2.19"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt=0.05 hrs
Type Il 24-hr 10-Year Rainfall=5.00"

Area (sf) CN Description

46,490 70 Woods, Good, HSG C

57,315 74 Pasture/grassland/range, Good, HSG C
103,805 72 Weighted Average
103,805 100.00% Pervious Area

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

23.1 250 0.1040 0.18 Sheet Flow,
Woods: Light underbrush n=0.400 P2=3.20"
1.0 150 0.2400 2.45 Shallow Concentrated Flow,

Woodland Kv=5.0 fps

24.1 400 Total

Subcatchment PRDA2AND: PRDA-2A

Hydrograph
o [3.77 cfs
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1 | 10-Year Rainfall=5.00"
*1 | Runoff Area=103,805 sf
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Summary for Subcatchment PRDA2BND: PRDA-2B

Runoff = 353cfs@ 12.25hrs, Volume= 0.357 af, Depth> 2.19"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt=0.05 hrs
Type Il 24-hr 10-Year Rainfall=5.00"

Area (sf) CN Description

33,200 70 Woods, Good, HSG C
51,934 74 Pasture/grassland/range, Good, HSG C

85,134 72 Weighted Average
85,134 100.00% Pervious Area

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

16.1 200 0.1650 0.21 Sheet Flow,

Woods: Light underbrush n=0.400 P2=3.20"
1.3 100 0.0700 1.32 Shallow Concentrated Flow,

Woodland Kv=5.0 fps

17.4 300 Total

Subcatchment PRDA2BND: PRDA-2B
Hydrograph
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Summary for Subcatchment PRDA3D: PRDA-3

Runoff = 33.34cfs@ 12.10 hrs, Volume= 2.473 af, Depth> 3.17"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt=0.05 hrs
Type Il 24-hr 10-Year Rainfall=5.00"

Area (sf) CN Description

69,087 98 Impervious, HSG C
36,569 98 Roofs, HSG C
41,458 98 Water Surface, HSG C
* 260,459 75 Gravel, HSGC
407,573 83 Weighted Average
260,459 63.90% Pervious Area
147,114 36.10% Impervious Area

Tc Length Slope Velocity Capacity Description
(min)  (feet)  (ft/ft) (ft/sec) (cfs)
33 250 0.0100 1.25 Sheet Flow,
Smooth surfaces n=0.011 P2=3.20"
3.4 1,200 0.0075 593 7.27 Pipe Channel,
15.0" Round Area= 1.2 sf Perim=3.9' r=0.31'
n=0.010 PVC, smooth interior

6.7 1,450 Total

Subcatchment PRDA3D: PRDA-3

Hydrograph
_; ORrR ff
gi_ [33.34cfs | (B fuer]
=] | Type Ill 24-hr
*1 | 10-Year Rainfall=5.00"
] | Runoff Area=407,573 sf
-1 | Runoff Volume=2.473 af
€ 20] | Runoff Depth>3.17"
2 184 " 1 1
¢ ] | Flow Length=1,450
1l | Tc=6.7 min
129 N
104 =83
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6
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Summary for Subcatchment PRDA3ND: PRDA-3

Runoff = 2.28cfs @ 12.07 hrs, Volume= 0.170 af, Depth> 4.09"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt=0.05 hrs
Type Il 24-hr 10-Year Rainfall=5.00"

Area (sf) CN Description
5191 74 Pasture/grassland/range, Good, HSG C
16,497 98 Impervious, HSG C
21,688 92 Weighted Average
5,191 23.93% Pervious Area
16,497 76.07% Impervious Area

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

5.0 100 0.1100 0.34 Sheet Flow,
Grass: Short n=0.150 P2=3.20"

Subcatchment PRDA3ND: PRDA-3

Hydrograph
[ 2.28 cfs |
Type Il 24-hr %
>} | 10-Year Rainfall=5.00"
Runoff Area=21,688 sf
Runoff Volume=0.170 af §/
g Runoff Depth>4.09"
g Flow Length=100'
1 | Slope=0.1100 "'/
Tc=5.0 min
CN=92
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24

Time (hours)
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Summary for Subcatchment PRDA4ND: PRDA-4

Runoff = 0.73cfs@ 12.08 hrs, Volume= 0.052 af, Depth> 2.80"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt=0.05 hrs
Type Il 24-hr 10-Year Rainfall=5.00"

Area (sf) CN Description
7,710 74 Pasture/grassland/range, Good, HSG C

* 1,997 98 Impervious
9,707 79 Weighted Average
7,710 79.43% Pervious Area
1,997 20.57% Impervious Area

Tc Length Slope Velocity Capacity Description
(min)  (feet)  (ft/ft) (ft/sec) (cfs)
5.0 100 0.1100 0.34 Sheet Flow,
Grass: Short n=0.150 P2=3.20"

Subcatchment PRDA4ND: PRDA-4

Hydrograph
0.8 ) ) O Runoﬁi
[ 0.73 cfs |
0754 | - ) ar
0_7_§.  lype lll Z4-n
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0-6_;' mnnff Araa=—Q 707 cf
unott-Area=9, 7o Si
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z 044 | Fleavr b anath—100
o E 1UVV C |gL||—J.JU
T o035 d .
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Runoff =

Summary for Subcatchment PRDASND: PRDA-5

457 cfs@ 12.09 hrs, Volume= 0.329 af, Depth> 2.80"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt=0.05 hrs
Type Il 24-hr 10-Year Rainfall=5.00"

Area (sf)

CN

Description

13,824
47,602

98
74

Impervious, HSG C
Pasture/grassland/range, Good, HSG C

61,426
47,602
13,824

79

Weighted Average
77.49% Pervious Area
22.51% Impervious Area

Tc Length Slope Velocity Capacity Description

(min)  (feet)

(ft/fY)  (ft/sec) (cfs)

5.5 200 0.3333 0.60 Sheet Flow,

Grass: Short n=0.150 P2=3.20"

0.2 100 0.0100 6.84 8.40 Pipe Channel,

15.0" Round Area=1.2 sf Perim=3.9' r=0.31'
n=0.010 PVC, smooth interior

5.7 300 Total

Subcatchment PRDASND: PRDA-5
Hydrograph

ype Il 24-hr

[ 457 cfs |
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0-Year Rainfall=5.00"
10ff Areas-
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Summary for Subcatchment PRDAG6ND: PRDA-6

Runoff = 3.74cfs@ 12.09 hrs, Volume= 0.269 af, Depth> 2.80"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt=0.05 hrs
Type Il 24-hr 10-Year Rainfall=5.00"

Area (sf) CN Description
40,563 74 Pasture/grassland/range, Good, HSG C
9,612 98 Impervious, HSG C
50,175 79 Weighted Average
40,563 80.84% Pervious Area
9,612 19.16% Impervious Area

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

4.4 150 0.3333 0.57 Sheet Flow,
Grass: Short n=0.150 P2=3.20"
1.2 500 0.2050 6.79 Shallow Concentrated Flow,
Grassed Waterway Kv=15.0 fps
5.6 650 Total
Subcatchment PRDAGND: PRDA-6
Hydrograph
/ -EI Runoff
o [ 3.74 cfs | (8 furer]
Type lll 24-hr
1 | 10-Year Rainfall=5.00"
31 | Runoff Area=50,175 sf |1
Runoff Volume=0.269 af
8 | | Runoff Depth>2.80"'
2 - - 1
¢ *l | Flow Length=650
1| Tc=5.6 min
] (NI—7
UIN— [
N
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Summary for Pond BASIN A: BASIN A

Inflow Area = 9.357 ac, 36.10% Impervious, Inflow Depth> 3.17" for 10-Year event
Inflow = 33.34cfs@ 12.10 hrs, Volume= 2.473 af

Outflow = 2.06 cfs @ 14.05 hrs, Volume= 1.804 af, Atten=94%, Lag=117.3 min
Primary = 206 cfs@ 14.05 hrs, Volume= 1.804 af

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt=0.05 hrs
Peak Elev=821.84' @ 14.05 hrs Surf.Area= 37,276 sf Storage= 62,557 cf

Plug-Flow detention time=321.2 min calculated for 1.800 af (73% of inflow)
Center-of-Mass det. time=232.4 min ( 1,045.9 - 813.5)

Volume Invert  Avail.Storage Storage Description
#1 820.00' 151,470 cf  Basin A (Irregular) Listed below (Recalc)
Elevation Surf.Area  Perim. Inc.Store Cum.Store Wet.Area
(feet) (sg-ft) (feet) (cubic-feet) (cubic-feet) (sg-ft)
820.00 30,856 1,150.0 0 0 30,856
822.00 37,867 1,187.0 68,603 68,603 38,123
824.00 45105 1,225.0 82,867 151,470 45,805
Device Routing Invert  Outlet Devices
#1  Primary 820.00' 15.0" Round Culvert L=250.0' Ke=0.500

Inlet / Outlet Invert= 820.00' / 786.00' S=0.1360'/" Cc=0.900
n=0.010 PVC, smooth interior, Flow Area= 1.23 sf

#2 Device 1 820.00' 8.0" Vert. Orifice/Grate C=0.600

#3  Device 1 822.00' 15.0" W x 12.0" H Vert. Orifice/Grate X 2.00 C=0.600

Primary OutFlow Max=2.06 cfs @ 14.05 hrs HW=821.84' (Free Discharge)
=Culvert (Passes 2.06 cfs of 6.51 cfs potential flow)
T:2=Orifice/Grate (Orifice Controls 2.06 cfs @ 5.91 fps)
3=Orifice/Grate ( Controls 0.00 cfs)
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Flow (cfs)

Pond BASIN A: BASIN A

Hydrograph
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Summary for Pond BASIN B: BASIN B

Inflow Area = 8.286 ac, 15.66% Impervious, Inflow Depth> 2.60" for 10-Year event
Inflow = 12.15cfs @ 12.59 hrs, Volume= 1.795 af

Outflow = 59cfs@ 13.13 hrs, Volume= 1.661 af, Atten=51%, Lag=32.1 min
Primary = 599cfs@ 13.13 hrs, Volume= 1.661 af

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt=0.05 hrs
Peak Elev=823.28' @ 13.13 hrs Surf.Area= 14,536 sf Storage= 27,284 cf

Plug-Flow detention time=121.4 min calculated for 1.661 af (93% of inflow)
Center-of-Mass det. time=84.9 min (943.0 - 858.0)

Volume Invert  Avail.Storage Storage Description
#1 821.00 122,878 cf Basin B (Irregular) Listed below (Recalc)
Elevation Surf.Area  Perim. Inc.Store Cum.Store Wet.Area
(feet) (sa-ft) (feet) (cubic-feet) (cubic-feet) (sa-ft)
821.00 9,468 729.0 0 0 9,468
822.00 11,682 748.0 10,556 10,556 11,820
824.00 16,283 786.0 27,838 38,394 16,706
826.00 21,113 824.1 37,292 75,685 21,846
828.00 26,170 850.0 47,193 122,878 25,681
Device Routing Invert Outlet Devices
#1  Primary 821.00' 18.0" Round Culvert L=100.0' Ke=0.500

Inlet / Outlet Invert= 821.00' / 797.00' S=0.2400'/" Cc=0.900
n=0.010 PVC, smooth interior, Flow Area= 1.77 sf

#2 Device 1 821.00' 6.0" Vert. Orifice/Grate C=0.600

#3  Device 1 822.00' 12.0" W x 30.0" H Vert. Orifice/Grate C=0.600

#4  Primary 825.00' 24.0" Vert. Orifice/Grate  C=0.600

Primary OutFlow Max=5.98 cfs @ 13.13 hrs HW=823.28' (Free Discharge)
CuIvert (Passes 5.98 cfs of 10.52 cfs potential flow)
2 Orlflce/Grate (Orifice Controls 1.35 cfs @ 6.86 fps)
3=Orifice/Grate (Orifice Controls 4.64 cfs @ 3.63 fps)
4=Orifice/Grate ( Controls 0.00 cfs)
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Pond BASIN B: BASIN B
Hydrograph
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Summary for Link DP1: DP-1

Inflow Area = 18.169 ac, 14.68% Impervious, Inflow Depth > 2.46" for 10-Year event
Inflow 1741 cfs @ 12.70 hrs, Volume= 3.730 af
Primary 1741 cfs @ 12.70 hrs, Volume= 3.730 af, Atten=0%, Lag= 0.0 min

Primary outflow = Inflow, Time Span=0.00-24.00 hrs, dt=0.05 hrs

Link DP1: DP-1
Hydrograph
| | |
‘ ‘ ‘ [ Inflow
19— ‘ 17.41 cfs 0 Primary
| | Inflow Area=18.169 x>

Flow (cfs)
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Summary for Link DP2A: DP-2A

Inflow Area = 2.383 ac, 0.00% Impervious, Inflow Depth > 2.19" for 10-Year event
Inflow = 3.77cfs @ 12.35hrs, Volume= 0.434 af
Primary = 3.77cfs@ 12.35hrs, Volume= 0.434 af, Atten=0%, Lag= 0.0 min

Primary outflow = Inflow, Time Span=0.00-24.00 hrs, dt=0.05 hrs

Link DP2A: DP-2A
Hydrograph

H Inflow
O Primary

nflow Area=2.

Flow (cfs)
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Summary for Link DP2B: DP-2B
Inflow Area = 1.954 ac, 0.00% Impervious, Inflow Depth > 2.19" for 10-Year event
Inflow = 3.53cfs @ 12.25hrs, Volume= 0.357 af
Primary = 3.53cfs@ 12.25hrs, Volume= 0.357 af, Atten=0%, Lag=0.0 min
Primary outflow = Inflow, Time Span=0.00-24.00 hrs, dt=0.05 hrs
Link DP2B: DP-2B
Hydrograph
H Inflow
. fs 0 Primary
- - A 3.53 cf
IanO ’ea—1.954fou°5

Flow (cfs)

7

8

9

MR AL LA LA LS LN LN LS LU LIS LU LA RN R
10 11 12 13 14 15 16 17 18 19 20 21 22 23 24

Time (hours)



98132 PR SC Type lIl 24-hr 10-Year Rainfall=5.00"

Prepared by CIVIL 1 Printed 2/13/2015
HydroCAD® 10.00-13 s/n 08208 © 2014 HydroCAD Software Solutions LLC Page 46

Summary for Link DP3: DP-3

Inflow Area = 9.854 ac, 38.11% Impervious, Inflow Depth > 2.40" for 10-Year event
Inflow = 3.59cfs @ 12.09 hrs, Volume= 1.974 af
Primary = 3.59cfs @ 12.09 hrs, Volume= 1.974 af, Atten=0%, Lag=0.0 min

Primary outflow = Inflow, Time Span=0.00-24.00 hrs, dt=0.05 hrs

Link DP3: DP-3
Hydrograph

H Inflow
fs O Primary

Inflow Area=9.8543525

Flow (cfs)

1

LABLAN LLALLN ILLELA L UL IULELL LIS LU IULELL LU UL LU LA UL LU LA |
o 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24
Time (hours)



98132 PR SC Type lIl 24-hr 10-Year Rainfall=5.00"

Prepared by CIVIL 1 Printed 2/13/2015
HydroCAD® 10.00-13 s/n 08208 © 2014 HydroCAD Software Solutions LLC Page 47

Summary for Link DP4: DP-4

Inflow Area = 0.223 ac, 20.57% Impervious, Inflow Depth > 2.80" for 10-Year event
Inflow = 0.73cfs @ 12.08 hrs, Volume= 0.052 af
Primary = 0.73cfs @ 12.08 hrs, Volume= 0.052 af, Atten=0%, Lag= 0.0 min

Primary outflow = Inflow, Time Span=0.00-24.00 hrs, dt=0.05 hrs

Link DP4: DP-4
Hydrograph
| |
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Inflow Area=0.223-%5%
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Summary for Link DP5: DP-5
Inflow Area = 1.410 ac, 22.51% Impervious, Inflow Depth > 2.80" for 10-Year event
Inflow = 457 cfs @ 12.09 hrs, Volume= 0.329 af
Primary = 457 cfs @ 12.09 hrs, Volume= 0.329 af, Atten=0%, Lag= 0.0 min
Primary outflow = Inflow, Time Span=0.00-24.00 hrs, dt=0.05 hrs
Link DP5: DP-5
Hydrograph
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Summary for Link DP6: DP-6
Inflow Area = 1.152 ac, 19.16% Impervious, Inflow Depth > 2.80" for 10-Year event
Inflow = 3.74cfs @ 12.09 hrs, Volume= 0.269 af
Primary = 3.74cfs@ 12.09 hrs, Volume= 0.269 af, Atten=0%, Lag=0.0 min
Primary outflow = Inflow, Time Span=0.00-24.00 hrs, dt=0.05 hrs
Link DP6: DP-6
Hydrograph
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Time span=0.00-24.00 hrs, dt=0.05 hrs, 481 points
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN
Reach routing by Stor-Ind+Trans method - Pond routing by Stor-Ind method

Subcatchment PRDA1D: PRDA-1 Runoff Area=360,934 sf 15.66% Impervious Runoff Depth>3.11"
Flow Length=850" Tc=42.4min CN=77 Runoff=14.53 cfs 2.144 af

Subcatchment PRDAIND: PRDA-1 Runoff Area=430,511 sf 13.86% Impervious Runoff Depth>3.01"
Flow Length=1,775" Tc=42.9 min CN=76 Runoff=16.68 cfs 2.479 af

Subcatchment PRDA2AND: PRDA-2A Runoff Area=103,805 sf 0.00% Impervious Runoff Depth>2.66"
Flow Length=400" Tc=24.1 min CN=72 Runoff=4.61 cfs 0.527 af

Subcatchment PRDA2BND: PRDA-2B Runoff Area=85,134 sf 0.00% Impervious Runoff Depth>2.66"
Flow Length=300" Tc=17.4min CN=72 Runoff=4.32 cfs 0.433 af

Subcatchment PRDA3D: PRDA-3 Runoff Area=407,573 sf 36.10% Impervious Runoff Depth>3.72"
Flow Length=1,450" Tc=6.7 min CN=83 Runoff=38.92 cfs 2.899 af

Subcatchment PRDA3ND: PRDA-3 Runoff Area=21,688 sf 76.07% Impervious Runoff Depth>4.67"
Flow Length=100" Slope=0.1100/" Tc=5.0min CN=92 Runoff=2.59 cfs 0.194 af

Subcatchment PRDA4ND: PRDA-4 Runoff Area=9,707 sf 20.57% Impervious Runoff Depth>3.32"
Flow Length=100" Slope=0.1100"/" Tc=5.0min CN=79 Runoff=0.87 cfs 0.062 af

Subcatchment PRDASND: PRDA-5 Runoff Area=61,426 sf 22.51% Impervious Runoff Depth>3.32"
Flow Length=300" Tc=5.7 min CN=79 Runoff=5.41 cfs 0.390 af

Subcatchment PRDAGND: PRDA-6 Runoff Area=50,175 sf 19.16% Impervious Runoff Depth>3.32"
Flow Length=650" Tc=5.6 min CN=79 Runoff=4.43 cfs 0.319 af

Pond BASIN A: BASIN A Peak Elev=822.13' Storage=73,424 cf Inflow=38.92 cfs 2.899 af
Outflow=2.61 cfs 2.077 af

Pond BASIN B: BASIN B Peak Elev=823.56" Storage=31,421 cf Inflow=14.53 cfs 2.144 af
Outflow=7.67 cfs 1.990 af

Link DP1: DP-1 Inflow=21.65 cfs 4.470 af
Primary=21.65 cfs 4.470 af

Link DP2A: DP-2A Inflow=4.61 cfs 0.527 af
Primary=4.61 cfs 0.527 af

Link DP2B: DP-2B Inflow=4.32 cfs 0.433 af
Primary=4.32 cfs 0.433 af

Link DP3: DP-3 Inflow=4.07 cfs 2.271 af
Primary=4.07 cfs 2.271 af

Link DP4: DP-4 Inflow=0.87 cfs 0.062 af
Primary=0.87 cfs 0.062 af
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Link DP5: DP-5 Inflow=5.41 cfs 0.390 af

Primary=5.41 cfs 0.390 af

Link DP6: DP-6 Inflow=4.43 cfs 0.319 af
Primary=4.43 cfs 0.319 af

Total Runoff Area = 35.146 ac Runoff Volume = 9.448 af Average Runoff Depth = 3.23"
80.06% Pervious =28.138ac  19.94% Impervious = 7.008 ac
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Summary for Subcatchment PRDA1D: PRDA-1

Runoff = 1453 cfs @ 12.59 hrs, Volume= 2.144 af, Depth> 3.11"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt=0.05 hrs
Type Il 24-hr 25-Year Rainfall=5.60"

Area (sf) CN Description

36,718 98 Impervious, HSG C
1,151 98 Roofs, HSG C
18,667 98 Water Surface, HSG C
124,441 74 Pasture/grassland/range, Good, HSG C
* 115,820 75 Gravel, HSG C
64,137 70 Woods, Good, HSG C
360,934 77 Weighted Average
304,398 84.34% Pervious Area
56,536 15.66% Impervious Area

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

37.0 250 0.0320 0.11 Sheet Flow,
Woods: Light underbrush n=0.400 P2=3.20"
5.4 600 0.0700 1.85 Shallow Concentrated Flow,

Short Grass Pasture Kv= 7.0 fps

42.4 850 Total

Subcatchment PRDA1D: PRDA-1

Hydrograph
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Summary for Subcatchment PRDAIND: PRDA-1

Runoff = 16.68 cfs @ 12.60 hrs, Volume= 2.479 af, Depth> 3.01"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt=0.05 hrs
Type Il 24-hr 25-Year Rainfall=5.60"

Area (sf) CN Description

114584 70 Woods, Good, HSG C

256,245 74 Pasture/grassland/range, Good, HSG C
59,682 98 Impervious, HSG C

430,511 76 Weighted Average

370,829 86.14% Pervious Area
59,682 13.86% Impervious Area

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

37.0 250 0.0320 0.11 Sheet Flow,
Woods: Light underbrush n=0.400 P2=3.20"
49 1,000 0.0440 3.38 Shallow Concentrated Flow,

Unpaved Kv=16.1fps
1.0 525 0.0570 8.87 53.22 Channel Flow,
Area= 6.0 sf Perim=6.0" r=1.00'
n=0.040 Earth, cobble bottom, clean sides

429 1,775 Total

Subcatchment PRDAIND: PRDA-1

Hydrograph
E) O Runoff
ij | 16.68 cfs | | |
1 | Type lll 24-hr
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Summary for Subcatchment PRDA2AND: PRDA-2A

Runoff = 461cfs@ 12.34 hrs, Volume= 0.527 af, Depth> 2.66"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt=0.05 hrs
Type Il 24-hr 25-Year Rainfall=5.60"

Area (sf) CN Description

46,490 70 Woods, Good, HSG C
57,315 74 Pasture/grassland/range, Good, HSG C

103,805 72 Weighted Average
103,805 100.00% Pervious Area

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

23.1 250 0.1040 0.18 Sheet Flow,

Woods: Light underbrush n=0.400 P2=3.20"
1.0 150 0.2400 2.45 Shallow Concentrated Flow,

Woodland Kv=5.0 fps

24.1 400 Total

Subcatchment PRDA2AND: PRDA-2A
Hydrograph
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Runoff =

Summary for Subcatchment PRDA2BND: PRDA-2B

432cfs@ 12.25hrs, Volume= 0.433 af, Depth> 2.66"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt=0.05 hrs
Type Il 24-hr 25-Year Rainfall=5.60"

Area (sf)

CN

Description

33,200
51,934

70
74

Woods, Good, HSG C
Pasture/grassland/range, Good, HSG C

85,134
85,134

72

Weighted Average
100.00% Pervious Area

Tc Length Slope Velocity Capacity Description

(min)  (feet)

(ft/ft)  (ft/sec) (cfs)

16.1 200 0.1650 0.21 Sheet Flow,

13 100 0.0700 1.32

Woods: Light underbrush n=0.400 P2=3.20"
Shallow Concentrated Flow,
Woodland Kv=5.0 fps

17.4 300 Total

Subcatchment PRDA2BND: PRDA-2B
Hydrograph
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Summary for Subcatchment PRDA3D: PRDA-3

Runoff = 38.92cfs@ 12.10 hrs, Volume= 2.899 af, Depth> 3.72"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt=0.05 hrs
Type Il 24-hr 25-Year Rainfall=5.60"

Area (sf) CN Description
69,087 98 Impervious, HSG C
36,569 98 Roofs, HSG C
41,458 98 Water Surface, HSG C
* 260,459 75 Gravel, HSGC
407,573 83 Weighted Average
260,459 63.90% Pervious Area
147,114 36.10% Impervious Area

Tc Length Slope Velocity Capacity Description
(min)  (feet)  (ft/ft) (ft/sec) (cfs)
33 250 0.0100 1.25 Sheet Flow,
Smooth surfaces n=0.011 P2=3.20"
3.4 1,200 0.0075 5.93 7.27 Pipe Channel,
15.0" Round Area= 1.2 sf Perim=3.9' r=0.31'
n=0.010 PVC, smooth interior

6.7 1,450 Total

Subcatchment PRDA3D: PRDA-3
Hydrograph
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Summary for Subcatchment PRDA3ND: PRDA-3

Runoff = 259cfs @ 12.07 hrs, Volume= 0.194 af, Depth> 4.67"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt=0.05 hrs
Type Il 24-hr 25-Year Rainfall=5.60"

Area (sf) CN Description
5191 74 Pasture/grassland/range, Good, HSG C
16,497 98 Impervious, HSG C
21,688 92 Weighted Average
5,191 23.93% Pervious Area
16,497 76.07% Impervious Area

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

5.0 100 0.1100 0.34 Sheet Flow,
Grass: Short n=0.150 P2=3.20"

Subcatchment PRDA3ND: PRDA-3
Hydrograph

[ 2.59 cfs |
ype lll 24-hr %
5-Year Rainfall=5.60"
unoir Area=21,060 ST
unoff Volume=0.194 af 1~
unoff Depth>4.67"
low Length=100'
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Summary for Subcatchment PRDA4ND: PRDA-4
Runoff = 0.87cfs@ 12.08 hrs, Volume= 0.062 af, Depth> 3.32"
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt=0.05 hrs
Type Il 24-hr 25-Year Rainfall=5.60"
Area (sf) CN Description
7,710 74 Pasture/grassland/range, Good, HSG C
* 1,997 98 Impervious
9,707 79 Weighted Average
7,710 79.43% Pervious Area
1,997 20.57% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet)  (ft/ft) (ft/sec) (cfs)
5.0 100 0.1100 0.34 Sheet Flow,
Grass: Short n=0.150 P2=3.20"
Subcatchment PRDA4ND: PRDA-4
Hydrograph
0.954 -EI Runoff
0ol [ 0.87 cfs |
oss] | Type lll 24-hr
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Runoff =

Summary for Subcatchment PRDASND: PRDA-5

541cfs@ 12.09 hrs, Volume= 0.390 af, Depth> 3.32"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt=0.05 hrs
Type Il 24-hr 25-Year Rainfall=5.60"

Area (sf)

CN

Description

13,824
47,602

98
74

Impervious, HSG C
Pasture/grassland/range, Good, HSG C

61,426
47,602
13,824

79

Weighted Average
77.49% Pervious Area
22.51% Impervious Area

Tc Length Slope Velocity Capacity Description

(min)  (feet)

(ft/fY)  (ft/sec) (cfs)

5.5 200 0.3333 0.60 Sheet Flow,

Grass: Short n=0.150 P2=3.20"

0.2 100 0.0100 6.84 8.40 Pipe Channel,

15.0" Round Area=1.2 sf Perim=3.9' r=0.31'
n=0.010 PVC, smooth interior

5.7 300 Total

Subcatchment PRDASND: PRDA-5
Hydrograph
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Summary for Subcatchment PRDAG6ND: PRDA-6

Runoff = 443 cfs@ 12.09 hrs, Volume= 0.319 af, Depth> 3.32"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 0.00-24.00 hrs, dt=0.05 hrs
Type Il 24-hr 25-Year Rainfall=5.60"

Area (sf) CN Description
40,563 74 Pasture/grassland/range, Good, HSG C
9,612 98 Impervious, HSG C
50,175 79 Weighted Average
40,563 80.84% Pervious Area
9,612 19.16% Impervious Area

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

4.4 150 0.3333 0.57 Sheet Flow,
Grass: Short n=0.150 P2=3.20"
1.2 500 0.2050 6.79 Shallow Concentrated Flow,
Grassed Waterway Kv=15.0 fps
5.6 650 Total
Subcatchment PRDAGND: PRDA-6
Hydrograph
-EI Runoff
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Summary for Pond BASIN A: BASIN A

Inflow Area = 9.357 ac, 36.10% Impervious, Inflow Depth> 3.72" for 25-Year event
Inflow = 38.92cfs@ 12.10 hrs, Volume= 2.899 af

Outflow = 2.61cfs@ 13.82hrs, Volume= 2.077 af, Atten=93%, Lag=103.4 min
Primary = 261cfs@ 13.82hrs, Volume= 2.077 af

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt=0.05 hrs
Peak Elev=822.13 @ 13.82 hrs Surf.Area= 38,306 sf Storage= 73,424 cf

Plug-Flow detention time= 321.4 min calculated for 2.077 af (72% of inflow)
Center-of-Mass det. time=230.6 min ( 1,039.6 - 809.0)

Volume Invert  Avail.Storage Storage Description
#1 820.00' 151,470 cf  Basin A (Irregular) Listed below (Recalc)
Elevation Surf.Area  Perim. Inc.Store Cum.Store Wet.Area
(feet) (sg-ft) (feet) (cubic-feet) (cubic-feet) (sg-ft)
820.00 30,856 1,150.0 0 0 30,856
822.00 37,867 1,187.0 68,603 68,603 38,123
824.00 45105 1,225.0 82,867 151,470 45,805
Device Routing Invert  Outlet Devices
#1  Primary 820.00' 15.0" Round Culvert L=250.0' Ke=0.500

Inlet / Outlet Invert= 820.00' / 786.00' S=0.1360'/" Cc=0.900
n=0.010 PVC, smooth interior, Flow Area= 1.23 sf

#2 Device 1 820.00' 8.0" Vert. Orifice/Grate C=0.600

#3  Device 1 822.00' 15.0" W x 12.0" H Vert. Orifice/Grate X 2.00 C=0.600

Primary OutFlow Max=2.61 cfs @ 13.82 hrs HW=822.13" (Free Discharge)
=Culvert (Passes 2.61 cfs of 7.24 cfs potential flow)
T:2=Orifice/Grate (Orifice Controls 2.25 cfs @ 6.45 fps)
3=Orifice/Grate (Orifice Controls 0.36 cfs @ 1.14 fps)
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Pond BASIN A: BASIN A
Hydrograph
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Summary for Pond BASIN B: BASIN B

Inflow Area = 8.286 ac, 15.66% Impervious, Inflow Depth> 3.11" for 25-Year event
Inflow = 1453 cfs @ 12.59 hrs, Volume= 2.144 af

Outflow = 7.67cfs@ 13.08 hrs, Volume= 1.990 af, Atten=47%, Lag=29.6 min
Primary = 7.67cfs@ 13.08 hrs, Volume= 1.990 af

Routing by Stor-Ind method, Time Span= 0.00-24.00 hrs, dt=0.05 hrs
Peak Elev=823.56' @ 13.08 hrs Surf.Area= 15,198 sf Storage= 31,421 cf

Plug-Flow detention time=112.0 min calculated for 1.990 af (93% of inflow)
Center-of-Mass det. time= 76.6 min ( 929.7 - 853.1)

Volume Invert  Avail.Storage Storage Description
#1 821.00 122,878 cf Basin B (Irregular) Listed below (Recalc)
Elevation Surf.Area  Perim. Inc.Store Cum.Store Wet.Area
(feet) (sa-ft) (feet) (cubic-feet) (cubic-feet) (sa-ft)
821.00 9,468 729.0 0 0 9,468
822.00 11,682 748.0 10,556 10,556 11,820
824.00 16,283 786.0 27,838 38,394 16,706
826.00 21,113 824.1 37,292 75,685 21,846
828.00 26,170 850.0 47,193 122,878 25,681
Device Routing Invert Outlet Devices
#1  Primary 821.00' 18.0" Round Culvert L=100.0' Ke=0.500

Inlet / Outlet Invert= 821.00' / 797.00' S=0.2400'/" Cc=0.900
n=0.010 PVC, smooth interior, Flow Area= 1.77 sf

#2 Device 1 821.00' 6.0" Vert. Orifice/Grate C=0.600

#3  Device 1 822.00' 12.0" W x 30.0" H Vert. Orifice/Grate C=0.600

#4  Primary 825.00' 24.0" Vert. Orifice/Grate  C=0.600

Primary OutFlow Max=7.67 cfs @ 13.08 hrs HW=823.56" (Free Discharge)
CuIvert (Passes 7.67 cfs of 11.43 cfs potential flow)
2 Orlflce/Grate (Orifice Controls 1.44 cfs @ 7.31 fps)
3=Orifice/Grate (Orifice Controls 6.23 cfs @ 4.00 fps)
4=Orifice/Grate ( Controls 0.00 cfs)
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Flow (cfs)

0o 1

Pond BASIN B: BASIN B
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Summary for Link DP1: DP-1

Inflow Area = 18.169 ac, 14.68% Impervious, Inflow Depth > 2.95" for 25-Year event
Inflow = 21.65cfs @ 12.69 hrs, Volume= 4.470 af
Primary = 21.65cfs @ 12.69 hrs, Volume= 4.470 af, Atten=0%, Lag= 0.0 min

Primary outflow = Inflow, Time Span=0.00-24.00 hrs, dt=0.05 hrs

Link DP1: DP-1
Hydrograph
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Summary for Link DP2A: DP-2A
Inflow Area = 2.383 ac, 0.00% Impervious, Inflow Depth > 2.66" for 25-Year event
Inflow = 461 cfs @ 12.34 hrs, Volume= 0.527 af
Primary = 461cfs@ 12.34 hrs, Volume= 0.527 af, Atten=0%, Lag=0.0 min
Primary outflow = Inflow, Time Span=0.00-24.00 hrs, dt=0.05 hrs
Link DP2A: DP-2A
Hydrograph
[
H Inflow
51 |_ 4.61 cfs 0 Primary
1 — 4.61 cf
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Summary for Link DP2B: DP-2B

Inflow Area = 1.954 ac, 0.00% Impervious, Inflow Depth > 2.66" for 25-Year event

Inflow = 4,32 cfs @ 12.25hrs, Volume= 0.433 af

Primary = 4,32 cfs @ 12.25hrs, Volume= 0.433 af, Atten=0%, Lag= 0.0 min

Primary outflow = Inflow, Time Span=0.00-24.00 hrs, dt=0.05 hrs

Link DP2B: DP-2B
Hydrograph

[ Inflow
