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3. IMAGERY TAKEN FROM GOOGLE EARTH.
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***** WETLAND ,O/ UTILITY POLE CONSTRUCTION ENTRANCE WITH WASH WATERSHED BOUNDARY 5. STREAM AND WETLAND DATA SHOWN ON THE DRAWINGS WAS PROVIDED BY ERM. PROJECT NO-/DASH NO.
STREAM STORM SEWER | RACK — CULVERT 6. EROSION AND SEDIMENTATION CONTROL ELEMENTS MAY BE SHOWN OUTSIDE OF THE WORK AREAS FOR CLARITY ONLY. ACTUAL INSTALLATION SHALL BE WITHIN THE WORK C141330-01
___________ AREAS.
— ACCESS ROAD WATERBAR 7. ALL STATIONING SHOWN IS SLOPE STATIONING.
DO NOT TYPICAL BIC SLOPE CATEGORY SOIL TYPE 8. COMPOST FILTER SOCK SHALL BE INSTALLED PARALLEL TO CONTOUR TO EXTENT PRACTICABLE IN ACCORDANCE WITH STANDARD DETAIL. SEDIMENT BARRIER LOCATIONS ARE | TASK NO.|SUB TASK NO.
| g g g g g - SUBJECT TO CHANGE BASED ON FIELD CONDITIONS WITH APPROVAL FROM THE PROJECT ENVIRONMENTAL INSPECTOR.
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TEMPORARY R.O.W. 2 HAVE ADEQUATE EXISTING DRAINAGE; DRAINAGE FEATURES WILL BE PROVIDED FOR ROADS IN CATEGORIES 3 AND 4. D £003
12. *ERM IS SOLELY RESPONSIBLE FOR THE NATURE AND LOCATION OF THE DEPICTED BMPS AS OF THE DATE SIGNED AND SEALED BASED ON THE SOURCE DATA PROVIDED AND AS
OHE —— OVERHEAD ELECTRIC LINES — EDGE OF GRAVEL DESCRIBED IN THE NOTES SECTION OF THE INDEX SHEET OF THIS PLAN SET.
13. THE CONSTRUCTION RIGHT-OF-WAY (ROW) WILL BE RESTORED TO PRE-CONSTRUCTION CONTOURS IN ACCORDANCE WITH SECTION V.A.5 FEDERAL ENERGY REGULATORY
PROPOSED PERMANENT W TOPSOIL NOTE: THE PE SEAL AND SIGNATURE APPLIES ONLY TO THE COMMISSION (FERC) UPLAND EROSI(;N co)NTROL, REVEGETATION, AND MAINTENANCE PLAN, SECTION V.A.5. IN ADDITION, WETLAND AND WATERBODY CROSSINGS WILL BE SHEET 3 OF 8
OHT OHT OVERHEAD TELEPHONE LINES EASEMENT ] SEGREGATION AREA E&S CONTROL DESIGN COMPLETED BY ERM (SEE NOTE 12). RESTORED TO PRE-CONSTRUCTION CONTOURS IN ACCORDANCE WITH NATIONWIDE PERMIT 12 (NWP) ISSUED BY THE U.S. CORPS OF ENGINEERS.

THIS DRAWING WAS PRODUCED WITH COMPUTER AIDED DRAFTING TECHNOLOGY AND IS SUPPORTED BY ELECTRONIC DRAWING FILES. DO NOT REVISE THIS DRAWING VIA MANUAL DRAFTING METHODS.
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Pennsylvania Stormwater Best Management Practices Manual Gapter 8

Worksheet 1. General Site Information
INSTRUCTIONS: Fill out Worksheet 1 for each watershed

Date: 3/28/2017

. Supply Header Project
Project Name:

Municipality: Murrsville
County: Westmoreland
82.5

Total Area (acres):

Major River Basin: Chio

http://www.dep.state.pa.us/dep/deputate/watermgt/wc/default.htm#newtopics

Watershed: Haymakers Run - Turtle Creek
Sub-Basin:
Nearest Surface Water(s) to Receive Runoff: Varies

Chapter 93 - Designated Water Use: High-Quality Cold Water Fishes

http://www.pacode.com/secure/data/025/chapter93/chap93toc.html

Impaired according to Chapter 303(d) List? Yes %
http://www.dep.state.pa.us/dep/deputate/watermgt/wgp/wgstandards/303d-Report.htm No

List Causes of Impairment:

Aquatic Life

Is project subject to, or part of:

Municipal Separate Storm Sewer System (MS4) Requirements? Yes
http://www.dep.state.pa.us/dep/deputate/watermgt/wc/Subjects/StormwaterManagem No Z
ent/GeneralPermits/default.htm —
Existing or planned drinking water supply? Yes

No X

If yes, distance from proposed discharge (miles):

Approved Act 167 Plan? Yes

http://www.dep.state.pa.us/dep/deputate/watermgt/wc/Subjects/StormwaterManagem No X
ent/Approved_1.html

Existing River Conservation Plan? Yes
http://www.dcnr.state.pa.us/brc/rivers/riversconservation/planningprojects/ No Z
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Pennsylvania Stormwater Best Management Practices Manual

Gapter 8

Worksheet 3. Nonstructural BMP Credits

* For use on Worksheet 5

PROTECTED AREA
1.1 Area of Protected Sensitive/Special Value Features (see WS 2) Ac.
1.2 Area of Riparian Forest Buffer Protection Ac.
3.1 Area of Minimum Disturbance/Reduced Grading Ac.
TOTAL Ac.
Site Area minus Prt;itreec;ed = Stormwater Management Area
This is the area that requires
stormwater management
VOLUME CREDITS
3.1 Minimum Soil Compaction
Lawn ft® x 1/4" x1/12 = ft®
Meadow ft? x 1/3" x1/12 = ft
3.3 Protect Existing Trees
For Trees within 100 feet of impervious area:
Tree Canopy ft’ X 1/2" x1/12 = ft
5.1 Disconnect Roof Leaders to Vegetated Areas
For runoff directed to areas protected under 5.8.1 and 5.8.2
Roof Area 19,711 g2 x1/3" x1/12 = 547.53 13
For all other disconnected roof areas
Roof Area ft® x1/4" x1/12 = ft3
5.2 Disconnect Non-Roof impervious to Vegetated Areas
For Runoff directed to areas protected under 5.8.1 and 5.8.2
Impervious Area ft? x1/3" x1/12 = ft
For all other disconnected roof areas
Impervious Area ft? x1/4" x1/12 = ft3
TOTAL NON-STRUCTURAL VOLUME CREDIT* 547.53 |t3
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Pennsylvania Stormwater Best Management Practices Manual

Gapter 8

WORKSHEET 4 . CHANGE IN RUNOFF VOLUME FOR 2-YR STORM EVENT

PROJECT: Supply Header Project
Drainage Area: Varies
2-Year Rainfall: 2.38 in
Total Site Area: 82.5 acres
Protected Site Area: 0 acres
Managed Area: 82.5 acres
Existing Conditions:
Q Runoff
Cover Type/Condition Soil Area Area CN la | Runoff!|Volume?
Type (sf) (ac) (0.2*s)| (i) (ft)
W oodland C 53,143.2 1.22 70 _
Meadow C__ |568,022.4] 13.04 74 N/A used HydroCAD 1
Impervious C 146.767.2 3.37 98/89
TOTAL: 767,962.8| 17.63 38,594.2
Developed Conditions:
Q Runoff
Cover Type/Condition Soil Area Area CN la | Runoff!|Volume?
Type (sf) (ac) (0.2*s)|  (in) (ft)
Grass C 267,022.8[ 6.13 74 |
Gravel C  [372.8736] 856 89 N/A used HydroCAD 1
Impervious [¢ 87,991.2 2.02 98 |
Woodland C 40,075.2 0.92 70
TOTAL: 767,962.8| 17.63 59,938.6
|2-Year Volume Increase (ft3): 21,344.4 |

2-Year Volume Increase = Developed Conditions Runoff

1. Runoff (in) = Q = (P - 0.2S)? / (P+ 0.8S) where

P = 2-Year Rainfall (in)

S = (1000/ CN)-10

2. Runoff Volume (CF) = Q x Area x 1/12

Q = Runoff (in)

Area = Land use area (sqg. ft)

Note: Runoff Volume must be calculated for EACH land
The use of a weighted CN value for volume calculation

use type/condition and HSGI.
s is not acceptable.

Volume - Existing Conditions Runoff Volume

NOTE: The total site area of 82.5 acres includes 64.9 acres of linear utility right-of-way that is being restored to
meadow condition. The remaining 17.6 acres include any above ground stations and permanent access roads that
are receiving major upgrades that will significantly impact stormwater. Worksheets 4 and 5refer to those 17.6 acres

only.
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Pennsylvania Stormwater Best Management Practices Manual Gapter 8

WORKSHEET 5. STRUCTURAL BMP VOLUME CREDITS

PROJECT: Supply Header Project
SUB-BASIN: Haymakers Run - Turtle Creek

Required Control Volume (ft 3) - from Worksheet 4 : 21,344.4
Non-structural Volume Credit (ft 3) - from Worksheet 3 : - 547.53
Structural Volume Regmt (ft ) 20,796.87

(Required Control Volume minus Non-structural Credit)

Storage
Proposed BMP Area Volume
(ft%) (ft%)
6.4.1 Porous Pavement
6.4.2 Infiltration Basin
6.4.3 Infiltration Bed
6.4.4 Infiltration Trench
6.4.5 Rain Garden/Bioretention
6.4.6 Dry Well / Seepage Pit
6.4.7 Constructed Filter
6.4.8 Vegetated Swale 123,754 TBD
6.4.9 Vegetated Filter Strip TBD TBD
6.4.10 Berm
6.5.1 Vegetated Roof
6.5.2 Capture and Re-use 19,711 3,308
6.6.1 Constructed W etlands
6.6.2 Wet Pond / Retention Basin
6.6.3 Dry Extended Detention Basin
6.6.4 W ater Quality Filters
6.7.1 Riparian Buffer Restoration
6.7.2 Landscape Restoration / Reforestation 16,000 882
6.7.3 Soil Amendment
6.8.1 Level Spreader
6.8.2 Special Storage Areas
Other Riprap Lined Swale 34,298 545
Total Structural Volume (ft 3): TBD
Structural Volume Requirement (ft °): 20,796.87

DIFFERENCE TBD

Note: The final design for some controls are pending infiltration testing. This includes the vegetated
swales and filter strips.
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WORKSHEET 10. WATER QUALITY COMPLIANCE FOR NITRATE

Does the site design incorporate the following BMPs to address nitrate pollution? A summary "yes"
rating is achieved if at least 2 Primary BMPs for nitrate are provided across the site or 4 secondary
BMPs for nitrate are provided across the site (or the

PRIMARY BMPs FOR NITRATE:

YES NO

NS BMP 5.4.2 - Protect / Conserve / Enhance Riparian Buffers

NS BMP 5.5.4 - Cluster Uses at Each Site

NS BMP 5.6.1 - Minimize Total Disturbed Area

NS BMP 5.6.3 - Re-Vegetate / Re-Forest Disturbed Areas (Native Species)

NS BMP 5.9.1 - Street Sweeping / Vacuuming

Structural BMP 6.7.1 - Riparian Buffer Restoration

Structural BMP 6.7.2 - Landscape Restoration

SECONDARY BMPs FOR NITRATE:

NS BMP 5.4.1 - Protect Sensitive / Special Value Features

NS BMP 5.4.3 - Protect / Utilize Natural Drainage Features

NS BMP 5.6.2 - Minimize Soil Compaction

Structural BMP 6.4.5 - Rain Garden / Bioretention

Structural BMP 6.4.8 - Vegetated Swale

Structural BMP 6.4.9 - Vegetated Filter Strip

Structural BMP 6.6.1 - Constructed Wetland

Structural BMP 6.7.1 - Riparian Buffer Restoration

Structural BMP 6.7.2 - Landscape Restoration

Structural BMP 6.7.3 - Soils Amendment/Restoration
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Pennsylvania Stormwater Best Management Practices Manual Gapter 8

WORKSHEET 11. BMPS FOR POLLUTION PREVENTION

Does the site design incorporate the following BMPs to address nitrate pollution? A summary
"yes" rating is achieved if at least 2 BMPs are provided across the site. "Provided across the site"
is taken to mean that the specifications for that BMP set forward in Chapters 5 and 6 are satisfied.

BMPs FOR POLLUTANT PREVENTION:

YES NO

NS BMP 5.4.1 - Protect Sensitive / Special Value Features

NS BMP 5.4.2 - Protect / Conserve / Enhance Riparian Buffers

NS BMP 5.4.3 - Protect / Utilize Natural Flow Pathways in Overall Stormwater ><
Planning and Design

NS BMP 5.5.1 - Cluster Uses at Each Site; Build on the Smallest Area Possible ><

NS BMP 5.6.1 - Minimize Total Disturbed Area - Grading

NS BMP 5.6.2 - Minimize Soil Compaction in Disturbed Areas

NS BMP 5.6.3 - Re-Vegetate / Re-Forest Disturbed Areas (Native Species)

NS BMP 5.7.1 - Reduce Street Imperviousness

NS BMP 5.7.2 - Reduce Parking Imperviousness

NS BMP 5.8.1 - Rooftop Disconnection

NS BMP 5.8.2 - Disconnection from Storm Sewers

NS BMP 5.9.1 - Street Sweeping

Structural BMP 6.7.1 - Riparian Buffer Restoration

Structural BMP 6.7.2- Landscape Restoration

Structural BMP 6.7.3- Soils Amendment and Restoration ><
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JB Tonkin Compressor Station Pre-Construction Runoff
Calculations
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Area Listing (all nodes)

Area CN Description
(acres) (subcatchment-numbers)

8.428 74 >75% Grass cover, Good, HSG C (1S, 2S, 3S, 45, 58S, 6S)
2.244 89 Gravel roads, HSG C (3S, 4S)
0.042 98 Paved driveway and building (2S)
1.082 98 Paved parking & roofs (3S, 4S, 6S)
11.797 79 TOTAL AREA
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Printed 2/16/2017
Page 3

Soil Listing (all nodes)

Area Soil Subcatchment
(acres) Group Numbers
0.000 HSG A
0.000 HSG B

10.672 HSG C 1S, 2S, 3S, 4S8, 55, 6S
0.000 HSG D
1.125 Other 28, 3§, 4S, 6S

11.797 TOTAL AREA
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Ground Covers (all 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 8.428 0.000 0.000 8.428 >75% Grass cover, Good 1S,
28,
3S,
48,
5S, 6S
0.000 0.000 2.244 0.000 0.000 2.244  Gravel roads 3S, 48
0.000 0.000 0.000 0.000 0.042 0.042 Paved driveway and building 2S
0.000 0.000 0.000 0.000 1.082 1.082 Paved parking & roofs 3S,
48, 6S
0.000 0.000 10.672 0.000 1.125 11.797 TOTAL AREA
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Pipe Listing (all 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 13R 1,060.00 1,046.00 330.0 0.0424 0.011 36.0 0.0 0.0




Pre Compressor Station SW Model (revised 20% increasdype Il 24-hr 2-yr Rainfall=2.38"

Prepared by ERM Printed 2/16/2017
HydroCAD® 10.00-18 s/n 09594 © 2016 HydroCAD Software Solutions LLC Page 6

Time span=5.00-20.00 hrs, dt=0.05 hrs, 301 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 1S: DA1 Runoff Area=51,226 sf 0.00% Impervious Runoff Depth>0.48"
Flow Length=115" Slope=0.2610"/" Tc=9.1 min CN=74 Runoff=0.91 cfs 0.047 af

Subcatchment2S: DA2 Runoff Area=36,133 sf 5.10% Impervious Runoff Depth>0.52"
Flow Length=115" Slope=0.2610"/'" Tc=9.1 min CN=75 Runoff=0.70 cfs 0.036 af

Subcatchment 3S: DA3 Runoff Area=1.172 ac 5.46% Impervious Runoff Depth>0.73"
Flow Length=256" Tc=17.8 min CN=80 Runoff=1.07 cfs 0.071 af

Subcatchment4S: DA4 Runoff Area=266,082 sf 15.80% Impervious Runoff Depth>0.82"
Flow Length=420" Slope=0.0857"" Tc=15.3 min CN=82 Runoff=6.94 cfs 0.420 af

Subcatchment5S: DA5 Runoff Area=65,164 sf 0.00% Impervious Runoff Depth>0.48"
Flow Length=144" Slope=0.0694 '/ Tc=15.6 min CN=74 Runoff=0.90 cfs 0.060 af

Subcatchment6S: DA6 Runoff Area=44,211 sf 5.22% Impervious Runoff Depth>0.52"
Flow Length=160" Slope=0.0937'/" Tc=13.9 min CN=75 Runoff=0.71 cfs 0.044 af

Reach 11R: Roadway Ditch Avg. Flow Depth=0.16" Max Vel=1.94 fps Inflow=0.70 cfs 0.036 af
n=0.030 L=330.0' S=0.0212'"" Capacity=59.43 cfs Outflow=0.66 cfs 0.035 af

Reach 12R: Roadway Ditch Avg. Flow Depth=0.14' Max Vel=3.02 fps Inflow=0.91 cfs 0.047 af
n=0.030 L=300.0" S=0.0600'/" Capacity=99.94 cfs Outflow=0.86 cfs 0.047 af

Reach 13R: Culvert (Running Nto S) w/ Avg. Flow Depth=0.16" Max Vel=6.05 fps Inflow=0.86 cfs 0.047 af
36.0" Round Pipe n=0.011 L=330.0' S=0.0424"'" Capacity=162.36 cfs Outflow=0.83 cfs 0.047 af

Reach 16R: Ditch to Haymaker's Run Avg. Flow Depth=0.11" Max Vel=2.78 fps Inflow=1.90 cfs 0.118 af
n=0.030 L=95.0" S=0.0632"'/" Capacity=302.35 cfs Outflow=1.86 cfs 0.117 af

Link 14L: Haymaker's Run Inflow=10.34 cfs 0.640 af
Primary=10.34 cfs 0.640 af

Total Runoff Area = 11.797 ac Runoff Volume = 0.677 af Average Runoff Depth = 0.69"
90.47% Pervious = 10.672 ac  9.53% Impervious = 1.125 ac
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Summary for Subcatchment 1S: DAL

Runoff = 091cfs@ 12.02 hrs, Volume= 0.047 af, Depth> 0.48"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 2-yr Rainfall=2.38"

Area (sf) CN Description
51,226 74 >75% Grass cover, Good, HSG C
0 89 Gravel roads, HSG C

51,226 74  Weighted Average
51,226 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
9.1 100 0.2610 0.18 Sheet Flow, sheet flow
Grass: Bermuda n=0.410 P2=2.38"
0.0 15 0.2610 8.23 Shallow Concentrated Flow, Shallow Concrentrated Flow
Unpaved Kv= 16.1 fps

9.1 115 Total

Subcatchment 1S: DA1
Hydrograph

I
| ==

Runoff Area=51,226 sf
Runoff Volume=0.047 af
“Runoff Depth>0.48"
Flow Length=115'
Slope=0.2610 '/"

Flow (cfs)

 Tc=9.1 min
~ CN=74
C""I""I""I""I""I""I """""" I""'"I""I""I""I""I""I
5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20

Time (hours)
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Prepared by ERM Printed 2/16/2017
HydroCAD® 10.00-18 s/n 09594 © 2016 HydroCAD Software Solutions LLC Page 8

Summary for Subcatchment 2S: DA2

Runoff = 0.70cfs @ 12.02 hrs, Volume= 0.036 af, Depth> 0.52"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 2-yr Rainfall=2.38"

Area (sf) CN Description
34,289 74 >75% Grass cover, Good, HSG C

* 1,844 98 Paved driveway and building
36,133 75 Weighted Average
34,289 94.90% Pervious Area
1,844 5.10% Impervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
9.1 100 0.2610 0.18 Sheet Flow, sheet flow
Grass: Bermuda n=0.410 P2=2.38"

0.0 15 0.2610 8.23 Shallow Concentrated Flow, Shallow Concrentrated Flow

Unpaved Kv= 16.1 fps

9.1 115 Total

Subcatchment 2S: DA2
Hydrograph

07s] |
074 '
0.654 '
061
055
05y
045y |
049 '

Flow (cfs)

0354
034

0.254
02
0159
014

0.054"

Time (hours)
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Summary for Subcatchment 3S: DA3

Runoff = 1.07 cfs @ 12.11 hrs, Volume= 0.071 af, Depth> 0.73"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 2-yr Rainfall=2.38"

Area (ac) CN Description
0.709 74  >75% Grass cover, Good, HSG C
0.399 89 Gravel roads, HSG C
0.064 98 Paved parking & roofs
1.172 80 Weighted Average

1.108 94.54% Pervious Area
0.064 5.46% Impervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
17.5 100 0.0510 0.10 Sheet Flow, sheet flow

Grass: Bermuda n=0.410 P2=2.38"

0.3 156 0.2609 8.22 Shallow Concentrated Flow, Shallow Concrentrated Flow

Unpaved Kv= 16.1 fps

17.8 256 Total

Subcatchment 3S: DA3
Hydrograph

R
 Typeli2ahr
2-yr Rainfall=2.38"
Runoff Area=1.172 ac
Runoff Volume=0.071 af
“Runoff Depth>0.73"
Flow Length=256'
Tc=17.8 min

Flow (cfs)

|
- CN=80
| | |
| | |
| | |
| | |
| | |
| | |
| | |
M e .’;.............................é
5 6 7 8 9 10 1 12 13 14 15 16 17 18 19 20

Time (hours)
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Summary for Subcatchment 4S: DA4

Runoff = 6.94 cfs @ 12.08 hrs, Volume= 0.420 af, Depth> 0.82"
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs

Type Il 24-hr 2-yr Rainfall=2.38"

Area (sf) CN Description
143,666 74 >75% Grass cover, Good, HSG C
80,369 89 Gravel roads, HSG C
42,047 98 Paved parking & roofs
266,082 82 Weighted Average
224,035 84.20% Pervious Area
42,047 15.80% Impervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
14.2 100 0.0857 0.12 Sheet Flow, sheet flow
Grass: Bermuda n=0.410 P2=2.38"
1.1 320 0.0857 4.71 Shallow Concentrated Flow, Shallow Concrentrated Flow
Unpaved Kv= 16.1 fps
15.3 420 Total

Subcatchment 4S: DA4

i i IR
T  Typell 24-hr
41 K 2yrRainfal=238"
1l #| Runoff Area=266,082 sf
o [ R B Runoff Volume=0.420 af
sS4 ~ Runoff Depth>0.82"
1 W FlowLength=420"
4  Slope=0.0857 '/
A Jd Te=153min
- Be  CN=B2
(I L
5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20

Time (hours)
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Summary for Subcatchment 5S: DA5

Runoff = 0.90cfs@ 12.10 hrs, Volume= 0.060 af, Depth> 0.48"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 2-yr Rainfall=2.38"

Area (sf) CN Description
65,164 74 >75% Grass cover, Good, HSG C
0 89 Gravel roads, HSG C

65,164 74  Weighted Average
65,164 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
154 100 0.0694 0.1 Sheet Flow, sheet flow
Grass: Bermuda n=0.410 P2=2.38"
0.2 44 0.0694 4.24 Shallow Concentrated Flow, Shallow Concrentrated Flow
Unpaved Kv= 16.1 fps

15.6 144 Total

Subcatchment 5S: DA5

I
i

Flow Length=144'

Flow (cfs)

~ Slope=0.0694 '/'
~ Tc=15.6 min
- CN=4
Nz ——— A
5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20

Time (hours)
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Summary for Subcatchment 6S: DA6

Runoff

0.71cfs @ 12.08 hrs, Volume=

0.044 af, Depth> 0.52"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs

Type Il 24-hr 2-yr Rainfall=2.38"

Area (sf) CN Description
41,903 74 >75% Grass cover, Good, HSG C
0 89 Gravel roads, HSG C
2,308 98 Paved parking & roofs
44,211 75 Weighted Average
41,903 94.78% Pervious Area
2,308 5.22% Impervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
13.7 100 0.0937 0.12 Sheet Flow, sheet flow
Grass: Bermuda n=0.410 P2=2.38"
0.2 60 0.0937 4.93 Shallow Concentrated Flow, Shallow Concrentrated Flow
Unpaved Kv= 16.1 fps
13.9 160 Total
Subcatchment 6S: DA6
Hydrograph
ool | e
0.7  ,‘ e 47777177774Iypelh24iht7
>l 2yrRainfall=2.38"
ossy | . @l  Runoff Area=44,211 sf |
o (7 N R A Runoff Volume=0.044 af |
’U'; 045 3 | | | | | | | | | | | | | "
) oal | e "’l’”’TRUI‘IOffﬁEP’[h?G.’S’Z”’
= 14 C  E e, 1~ vt —1 A
Soss{ | ~ Flow Length=160"
3 A (. Slope=0.0937 /'
0.254 | | | | | | | | [
02 R e Tc=13.9 min
X0 o R |~ - CN=75
o | i i i i R S R
0054 | l l l l l , : ‘ ‘ :
Oéé%EISé1IO1I11I21I31I41I51I61I71I81I92IO
Time (hours)
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Inflow Area =

Inflow
Outflow

0.829 ac,
0.70 cfs @ 12.02 hrs, Volume=
0.66 cfs @ 12.10 hrs, Volume=

Summary for Reach 11R: Roadway Ditch

5.10% Impervious, Inflow Depth > 0.52" for 2-yr event

0.036 af

Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Max. Velocity= 1.94 fps, Min. Travel Time= 2.8 min
Avg. Velocity = 0.67 fps, Avg. Travel Time= 8.2 min

Peak Storage= 113 cf @ 12.05 hrs
Average Depth at Peak Storage= 0.16'
Bank-Full Depth= 2.00" Flow Area= 8.0 sf, Capacity= 59.43 cfs

2.00' x 2.00" deep channel, n=0.030 Earth, grassed & winding
Side Slope Z-value=1.0"/" Top Width= 6.00'

Length= 330.0" Slope=0.0212"/"

Inlet Invert= 1,079.00", Outlet Invert= 1,072.00'

Flow (cfs)

0753

073"
0.654
064

0553
054

0453

044
0354
03]
0254
021"

0153

AE
0.054

Reach 11R: Roadway Ditch

Time (hours)

T O O OO 00 -~ L L O O D IO
| [ogees) InflowArea=0.829 ac
| T FW Avg.Flow Depth=0.16'"

- Ml MaxVel=1.94fps

- /n  n=0030

B L=3300"

&k s=00212'

I’  Capacity=59.43 cfs

0.035 af, Atten=6%, Lag= 4.9 min

H Inflow
O Outflow
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Inflow Area =

Inflow

Outflow

1.176 ac,

Summary for Reach 12R: Roadway Ditch

091cfs @ 12.02 hrs, Volume=
0.86 cfs @ 12.07 hrs, Volume=

0.00% Impervious, Inflow Depth > 0.48" for 2-yr event

0.047 af

0.047 af, Atten=6%, Lag= 2.9 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Max. Velocity= 3.02 fps, Min. Travel Time= 1.7 min
Avg. Velocity = 1.06 fps, Avg. Travel Time= 4.7 min

Peak Storage= 89 cf @ 12.04 hrs
Average Depth at Peak Storage= 0.14'
Bank-Full Depth= 2.00" Flow Area= 8.0 sf, Capacity= 99.94 cfs

2.00' x 2.00" deep channel, n=0.030 Earth, grassed & winding
Side Slope Z-value=1.0"/" Top Width= 6.00'
Length= 300.0" Slope= 0.0600 /'
Inlet Invert= 1,079.00", Outlet Invert=1,061.00"

Flow (cfs)

Reach 12R: Roadway Ditch

‘ | | | Hy‘dl’ogra‘ph ‘ ‘ ‘ ‘ | | |
o
~Inflow Area=1.176 ac
| Avg. Flow Depth=0.14'
| Max Vel=3.02 fps
B ~ n=0.030
§  L=300.0

$=0.0600 /"

Capacity=99.94 cfs

H Inflow
O Outflow

Time (hours)

.|"....|"...
1" 12 13

14

15 16 17 18 19 20
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Summary for Reach 13R: Culvert (Running N to S) w/ inlet to stream

[52] Hint: Inlet/Outlet conditions not evaluated

Inflow Area = 1.176 ac, 0.00% Impervious, Inflow Depth > 0.48" for 2-yr event
Inflow = 0.86cfs @ 12.07 hrs, Volume= 0.047 af
Outflow = 0.83cfs@ 12.10 hrs, Volume= 0.047 af, Atten= 3%, Lag= 1.7 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Max. Velocity= 6.05 fps, Min. Travel Time= 0.9 min
Avg. Velocity = 2.59 fps, Avg. Travel Time= 2.1 min

Peak Storage= 46 cf @ 12.08 hrs
Average Depth at Peak Storage= 0.16'
Bank-Full Depth= 3.00' Flow Area= 7.1 sf, Capacity= 162.36 cfs

36.0" Round Pipe

n= 0.011 Concrete pipe, straight & clean
Length= 330.0" Slope=0.0424"/"

Inlet Invert= 1,060.00", Outlet Invert= 1,046.00'

Reach 13R: Culvert (Running N to S) w/ inlet to stream

Hydrograph

oosf_ | [osees] | G5k

ol | [o83ds] InflowArea=1.176 ac

s | [||  Avg.Flow Depth=0.16""

O_ g . | | | | | | | | | | | | |

ol | Kl MaxVel=6.05fps

s LR 360"
zossy | WAl  RoundPipe
seel | @K n=0011
oL LS330.0

oof | WA S=0.0424'T

ot B R R R A _ Capacity=162.36 cfs -

oasd L R S S S S

0.1 | | | | | | |

0.05% "

0

5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
Time (hours)
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Summary for Reach 16R: Ditch to Haymaker's Run

[62] Hint: Exceeded Reach 13R OUTLET depth by 0.01' @ 11.75 hrs

Inflow Area = 2.348 ac, 2.73% Impervious, Inflow Depth > 0.60" for 2-yr event
Inflow = 1.90cfs @ 12.11 hrs, Volume= 0.118 af
Outflow = 1.86 cfs @ 12.12 hrs, Volume= 0.117 af, Atten=2%, Lag= 0.9 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Max. Velocity= 2.78 fps, Min. Travel Time= 0.6 min
Avg. Velocity = 1.04 fps, Avg. Travel Time= 1.5 min

Peak Storage=65cf @ 12.11 hrs
Average Depth at Peak Storage=0.11'
Bank-Full Depth= 2.00" Flow Area= 20.0 sf, Capacity= 302.35 cfs

6.00' x 2.00' deep channel, n=0.030 Earth, grassed & winding
Side Slope Z-value=2.0"'/" Top Width= 14.00'

Length=95.0" Slope= 0.0632"/'

Inlet Invert= 1,046.00", Outlet Invert=1,040.00

Reach 16R: Ditch to Haymaker's Run

T T
| |

e — H Inflow
| I O Outflow

[l [l

| |
e
| |

| |

|

|

|

|

Avg. Flow Depth=0.11'
| - n=0.030
R R E R - L=95.0"
$=0.0632 "/

Flow (cfs)

-
L

///////////////%

5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
Time (hours)
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Summary for Link 14L: Haymaker's Run

for 2-yr event

0.640 af

9.87% Impervious, Inflow Depth > 0.70"

10.967 ac,

Inflow Area
Inflow

10.34 cfs @ 12.09 hrs, Volume

0.0 min

0%, Lag

= 0.640 af, Atten

10.34 cfs @ 12.09 hrs, Volume

Primary

Inflow, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs

Primary outflow

Link 14L: Haymaker's Run

Hydrograph

(s$0) mol4

Time (hours)
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Time span=5.00-20.00 hrs, dt=0.05 hrs, 301 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 1S: DA1 Runoff Area=51,226 sf 0.00% Impervious Runoff Depth>1.03"
Flow Length=115" Slope=0.2610"/" Tc=9.1 min CN=74 Runoff=2.06 cfs 0.101 af

Subcatchment2S: DA2 Runoff Area=36,133 sf 5.10% Impervious Runoff Depth>1.08"
Flow Length=115" Slope=0.2610"/'" Tc=9.1 min CN=75 Runoff=1.54 cfs 0.075 af

Subcatchment 3S: DA3 Runoff Area=1.172 ac 5.46% Impervious Runoff Depth>1.39"
Flow Length=256" Tc=17.8 min CN=80 Runoff=2.09 cfs 0.135 af

Subcatchment4S: DA4 Runoff Area=266,082 sf 15.80% Impervious Runoff Depth>1.52"
Flow Length=420" Slope=0.0857"'/" Tc=15.3 min CN=82 Runoff=12.86 cfs 0.775 af

Subcatchment5S: DA5 Runoff Area=65,164 sf 0.00% Impervious Runoff Depth>1.02"
Flow Length=144" Slope=0.0694 '/ Tc=15.6 min CN=74 Runoff=2.07 cfs 0.128 af

Subcatchment6S: DA6 Runoff Area=44,211 sf 5.22% Impervious Runoff Depth>1.08"
Flow Length=160" Slope=0.0937 '/ Tc=13.9 min CN=75 Runoff=1.58 cfs 0.091 af

Reach 11R: Roadway Ditch Avg. Flow Depth=0.26" Max Vel=2.56 fps Inflow=1.54 cfs 0.075 af
n=0.030 L=330.0' S=0.0212'"" Capacity=59.43 cfs Outflow=1.43 cfs 0.074 af

Reach 12R: Roadway Ditch Avg. Flow Depth=0.23' Max Vel=4.00 fps Inflow=2.06 cfs 0.101 af
n=0.030 L=300.0" S=0.0600'/" Capacity=99.94 cfs Outflow=1.96 cfs 0.100 af

Reach 13R: Culvert (Running Nto S) w/ Avg. Flow Depth=0.23"' Max Vel=7.81 fps Inflow=1.96 cfs 0.100 af
36.0" Round Pipe n=0.011 L=330.0' S=0.0424'/" Capacity=162.36 cfs Outflow=1.90 cfs 0.100 af

Reach 16R: Ditch to Haymaker's Run Avg. Flow Depth=0.17" Max Vel=3.66 fps Inflow=3.93 cfs 0.235 af
n=0.030 L=95.0" S=0.0632"'/" Capacity=302.35 cfs Outflow=3.89 cfs 0.235 af

Link 14L: Haymaker's Run Inflow=20.35 cfs 1.229 af
Primary=20.35 cfs 1.229 af

Total Runoff Area = 11.797 ac Runoff Volume = 1.305 af Average Runoff Depth = 1.33"
90.47% Pervious = 10.672 ac  9.53% Impervious = 1.125 ac
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Summary for Subcatchment 1S: DAL

Runoff = 2.06 cfs @ 12.01 hrs, Volume= 0.101 af, Depth> 1.03"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 10-yr Rainfall=3.35"

Area (sf) CN Description
51,226 74 >75% Grass cover, Good, HSG C
0 89 Gravel roads, HSG C

51,226 74  Weighted Average
51,226 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
9.1 100 0.2610 0.18 Sheet Flow, sheet flow
Grass: Bermuda n=0.410 P2=2.38"
0.0 15 0.2610 8.23 Shallow Concentrated Flow, Shallow Concrentrated Flow
Unpaved Kv= 16.1 fps

9.1 115 Total

Subcatchment 1S: DA1
Hydrograph
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Summary for Subcatchment 2S: DA2

Runoff = 1.54 cfs @ 12.01 hrs, Volume= 0.075 af, Depth> 1.08"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 10-yr Rainfall=3.35"

Area (sf) CN Description
34,289 74 >75% Grass cover, Good, HSG C

* 1,844 98 Paved driveway and building
36,133 75 Weighted Average
34,289 94.90% Pervious Area
1,844 5.10% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
9.1 100 0.2610 0.18 Sheet Flow, sheet flow
Grass: Bermuda n=0.410 P2=2.38"

0.0 15 0.2610 8.23 Shallow Concentrated Flow, Shallow Concrentrated Flow

Unpaved Kv= 16.1 fps

9.1 115 Total

Subcatchment 2S: DA2
Hydrograph
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Summary for Subcatchment 3S: DA3

Runoff = 2.09cfs @ 12.11 hrs, Volume= 0.135 af, Depth> 1.39"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 10-yr Rainfall=3.35"

Area (ac) CN Description
0.709 74  >75% Grass cover, Good, HSG C
0.399 89 Gravel roads, HSG C
0.064 98 Paved parking & roofs
1.172 80 Weighted Average

1.108 94.54% Pervious Area
0.064 5.46% Impervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
17.5 100 0.0510 0.10 Sheet Flow, sheet flow

Grass: Bermuda n=0.410 P2=2.38"

0.3 156 0.2609 8.22 Shallow Concentrated Flow, Shallow Concrentrated Flow

Unpaved Kv= 16.1 fps

17.8 256 Total

Subcatchment 3S: DA3
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Summary for Subcatchment 4S: DA4

Runoff = 12.86 cfs @ 12.08 hrs, Volume= 0.775 af, Depth> 1.52"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 10-yr Rainfall=3.35"

Area (sf) CN Description

143,666 74 >75% Grass cover, Good, HSG C
80,369 89 Gravel roads, HSG C
42,047 98 Paved parking & roofs

266,082 82 Weighted Average

224,035 84.20% Pervious Area
42,047 15.80% Impervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
14.2 100 0.0857 0.12 Sheet Flow, sheet flow
Grass: Bermuda n=0.410 P2=2.38"
1.1 320 0.0857 4.71 Shallow Concentrated Flow, Shallow Concrentrated Flow

Unpaved Kv= 16.1 fps

15.3 420 Total

Subcatchment 4S: DA4

Hydrograph
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Summary for Subcatchment 5S: DA5

Runoff = 2.07 cfs @ 12.09 hrs, Volume= 0.128 af, Depth> 1.02"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 10-yr Rainfall=3.35"

Area (sf) CN Description

65,164 74 >75% Grass cover, Good, HSG C
0 89 Gravel roads, HSG C

65,164 74  Weighted Average

65,164 100.00% Pervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
154 100 0.0694 0.1 Sheet Flow, sheet flow

Grass: Bermuda n=0.410 P2=2.38"

0.2 44 0.0694 4.24 Shallow Concentrated Flow, Shallow Concrentrated Flow

Unpaved Kv= 16.1 fps

15.6 144 Total

Subcatchment 5S: DA5

- Typell 24-hr
- 10-yr Rainfall=3.35"
Runoff Area=65,164 sf
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Summary for Subcatchment 6S: DA6

Runoff = 1.58 cfs @ 12.07 hrs, Volume= 0.091 af, Depth> 1.08"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 10-yr Rainfall=3.35"

Area (sf) CN Description
41,903 74 >75% Grass cover, Good, HSG C
0 89 Gravel roads, HSG C
2,308 98 Paved parking & roofs
44,211 75 Weighted Average

41,903 94.78% Pervious Area
2,308 5.22% Impervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
13.7 100 0.0937 0.12 Sheet Flow, sheet flow
Grass: Bermuda n=0.410 P2=2.38"
0.2 60 0.0937 4.93 Shallow Concentrated Flow, Shallow Concrentrated Flow

Unpaved Kv= 16.1 fps

13.9 160 Total

Subcatchment 6S: DA6
Hydrograph
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Inflow Area =

Inflow

Outflow

Summary for Reach 11R: Roadway Ditch

0.829 ac,
1.54 cfs @ 12.01 hrs, Volume=
143 cfs @ 12.07 hrs, Volume=

5.10% Impervious, Inflow Depth > 1.08"

for 10-yr event
0.075 af

0.074 af, Atten=7%, Lag= 3.8 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Max. Velocity= 2.56 fps, Min. Travel Time= 2.1 min
Avg. Velocity = 0.82 fps, Avg. Travel Time= 6.7 min

Peak Storage= 191 cf @ 12.04 hrs
Average Depth at Peak Storage= 0.26'
Bank-Full Depth= 2.00" Flow Area= 8.0 sf, Capacity= 59.43 cfs

2.00' x 2.00" deep channel, n=0.030 Earth, grassed & winding
Side Slope Z-value=1.0"/" Top Width= 6.00'
Length= 330.0" Slope=0.0212"/"

Inlet Invert= 1,079.00", Outlet Invert= 1,072.00'

Flow (cfs)

Reach 11R: Roadway Ditch

Hydrograph
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Summary for Reach 12R: Roadway Ditch

Inflow Area = 1.176 ac, 0.00% Impervious, Inflow Depth > 1.03" for 10-yr event
Inflow = 206 cfs @ 12.01 hrs, Volume= 0.101 af
Outflow = 1.96 cfs @ 12.05 hrs, Volume= 0.100 af, Atten=5%, Lag= 2.2 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Max. Velocity= 4.00 fps, Min. Travel Time= 1.3 min
Avg. Velocity = 1.28 fps, Avg. Travel Time= 3.9 min

Peak Storage= 151 cf @ 12.03 hrs
Average Depth at Peak Storage= 0.23'
Bank-Full Depth= 2.00" Flow Area= 8.0 sf, Capacity= 99.94 cfs

2.00' x 2.00" deep channel, n=0.030 Earth, grassed & winding
Side Slope Z-value=1.0"/" Top Width= 6.00'

Length= 300.0" Slope= 0.0600 /'

Inlet Invert= 1,079.00", Outlet Invert=1,061.00"

Reach 12R: Roadway Ditch

[ Inflow
‘ ‘ O Outflow

Flow (cfs)
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Summary for Reach 13R: Culvert (Running N to S) w/ inlet to stream

[52] Hint: Inlet/Outlet conditions not evaluated

Inflow Area = 1.176 ac, 0.00% Impervious, Inflow Depth > 1.02" for 10-yr event
Inflow = 1.96 cfs @ 12.05 hrs, Volume= 0.100 af
Outflow = 1.90 cfs @ 12.07 hrs, Volume= 0.100 af, Atten= 3%, Lag= 1.2 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Max. Velocity= 7.81 fps, Min. Travel Time= 0.7 min
Avg. Velocity = 3.08 fps, Avg. Travel Time= 1.8 min

Peak Storage= 83 cf @ 12.06 hrs
Average Depth at Peak Storage= 0.23'
Bank-Full Depth= 3.00' Flow Area= 7.1 sf, Capacity= 162.36 cfs

36.0" Round Pipe

n= 0.011 Concrete pipe, straight & clean
Length= 330.0" Slope=0.0424"/"

Inlet Invert= 1,060.00", Outlet Invert= 1,046.00'

Reach 13R: Culvert (Running N to S) w/ inlet to stream

Hydrograph
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Summary for Reach 16R: Ditch to Haymaker's Run

[61] Hint: Exceeded Reach 13R outlet invert by 0.17' @ 12.10 hrs

Inflow Area = 2.348 ac, 2.73% Impervious, Inflow Depth > 1.20" for 10-yr event
Inflow = 3.93cfs @ 12.09 hrs, Volume= 0.235 af
Outflow = 3.89cfs@ 12.10 hrs, Volume= 0.235 af, Atten=1%, Lag= 0.7 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Max. Velocity= 3.66 fps, Min. Travel Time= 0.4 min
Avg. Velocity = 1.16 fps, Avg. Travel Time= 1.4 min

Peak Storage= 102 cf @ 12.09 hrs
Average Depth at Peak Storage= 0.17"
Bank-Full Depth= 2.00" Flow Area= 20.0 sf, Capacity= 302.35 cfs

6.00' x 2.00' deep channel, n=0.030 Earth, grassed & winding
Side Slope Z-value=2.0"'/" Top Width= 14.00'

Length=95.0" Slope= 0.0632"/'

Inlet Invert= 1,046.00", Outlet Invert=1,040.00

Reach 16R: Ditch to Haymaker's Run
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Summary for Link 14L: Haymaker's Run

Inflow Area = 10.967 ac, 9.87% Impervious, Inflow Depth > 1.34" for 10-yr event
Inflow = 20.35cfs @ 12.08 hrs, Volume= 1.229 af
Primary = 20.35cfs @ 12.08 hrs, Volume= 1.229 af, Atten= 0%, Lag= 0.0 min

Primary outflow = Inflow, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs

Link 14L: Haymaker's Run

Hydrograph
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Time span=5.00-20.00 hrs, dt=0.05 hrs, 301 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 1S: DA1 Runoff Area=51,226 sf 0.00% Impervious Runoff Depth>1.77"
Flow Length=115" Slope=0.2610"/" Tc=9.1 min CN=74 Runoff=3.58 cfs 0.174 af

Subcatchment 2S: DA2 Runoff Area=36,133 sf 5.10% Impervious Runoff Depth>1.85"
Flow Length=115" Slope=0.2610"/" Tc=9.1 min CN=75 Runoff=2.63 cfs 0.128 af

Subcatchment 3S: DA3 Runoff Area=1.172 ac 5.46% Impervious Runoff Depth>2.23"
Flow Length=256" Tc=17.8 min CN=80 Runoff=3.36 cfs 0.218 af

Subcatchment 4S: DA4 Runoff Area=266,082 sf 15.80% Impervious Runoff Depth>2.40"
Flow Length=420" Slope=0.0857'/" Tc=15.3 min CN=82 Runoff=20.16 cfs 1.224 af

Subcatchment 5S: DA5S Runoff Area=65,164 sf 0.00% Impervious Runoff Depth>1.77"
Flow Length=144" Slope=0.0694'/' Tc=15.6 min CN=74 Runoff=3.63 cfs 0.221 af

Subcatchment 6S: DA6 Runoff Area=44,211 sf 5.22% Impervious Runoff Depth>1.84"
Flow Length=160" Slope=0.0937 /' Tc=13.9 min CN=75 Runoff=2.72 cfs 0.156 af

Reach 11R: Roadway Ditch Avg. Flow Depth=0.35" Max Vel=3.05 fps Inflow=2.63 cfs 0.128 af
n=0.030 L=330.0'" S=0.0212'/" Capacity=59.43 cfs Outflow=2.47 cfs 0.127 af

Reach 12R: Roadway Ditch Avg. Flow Depth=0.31" Max Vel=4.80 fps Inflow=3.58 cfs 0.174 af
n=0.030 L=300.0" S=0.0600'" Capacity=99.94 cfs Outflow=3.43 cfs 0.173 af

Reach 13R: Culvert (Running Nto S) w/ Avg. Flow Depth=0.30' Max Vel=9.24 fps Inflow=3.43 cfs 0.173 af
36.0" Round Pipe n=0.011 L=330.0' S=0.0424'/'" Capacity=162.36 cfs Outflow=3.35 cfs 0.173 af

Reach 16R: Ditch to Haymaker's Run Avg. Flow Depth=0.23' Max Vel=4.39 fps Inflow=6.56 cfs 0.391 af
n=0.030 L=95.0' S=0.0632'/" Capacity=302.35 cfs Outflow=6.49 cfs 0.391 af

Link 14L: Haymaker's Run Inflow=32.92 cfs 1.991 af
Primary=32.92 cfs 1.991 af

Total Runoff Area=11.797 ac Runoff Volume =2.120 af Average Runoff Depth = 2.16"
90.47% Pervious = 10.672ac  9.53% Impervious =1.125 ac
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Summary for Subcatchment 1S: DAL

Runoff = 3.58 cfs @ 12.01 hrs, Volume= 0.174 af, Depth> 1.77"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 50-yr Rainfall=4.46"

Area (sf) CN Description
51,226 74  >75% Grass cover, Good, HSG C
0 89 Gravel roads, HSG C
51,226 74 Weighted Average
51,226 100.00% Pervious Area

Tc Length  Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
9.1 100 0.2610 0.18 Sheet Flow, sheet flow
Grass: Bermuda n=0.410 P2=2.38"
0.0 15 0.2610 8.23 Shallow Concentrated Flow, Shallow Concrentrated Flow
Unpaved Kv= 16.1 fps

9.1 115 Total

Subcatchment 1S: DA1

Hydrograph
< | ==
| | | | | | | [35808 | | | | | |
|1 R ~ Typell 24-hr
1 Il 50yrRainfall=4.46"
tr - Runoff Area=51,226 sf
[ T B B iRunoff Vqume 0.174 af
e 1l K Runoff Depth>1.77"
gLy } FFIow Lehgth 115'
I N A |  Slope=0. 2610 '
Hho B -~ Te=9.1min
M | ~ ON=74
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Summary for Subcatchment 2S: DA2

Runoff = 2.63cfs@ 12.01 hrs, Volume= 0.128 af, Depth> 1.85"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 50-yr Rainfall=4.46"

Area (sf) CN Description
34,289 74  >75% Grass cover, Good, HSG C

* 1,844 98 Paved driveway and building
36,133 75 Weighted Average
34,289 94.90% Pervious Area
1,844 5.10% Impervious Area
Tc Length  Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
9.1 100 0.2610 0.18 Sheet Flow, sheet flow
Grass: Bermuda n=0.410 P2=2.38"

0.0 15 0.2610 8.23 Shallow Concentrated Flow, Shallow Concrentrated Flow

Unpaved Kv= 16.1 fps

9.1 115 Total

Subcatchment 2S: DA2

=
Type Il 24-hr

| ~ 50-yr Rainfall=4.46"
********* |  Runoff Area=36,133 sf
| 'Runoff Volume=0.128 af

~ Runoff Depth>1.85"

J|  FlowLength=115
W1  Slope=0.2610"'/"
| ~ Tc=9.1min

CN=75

Flow (cfs)

7
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Summary for Subcatchment 3S: DA3

Runoff = 3.36 cfs @ 12.10 hrs, Volume= 0.218 af, Depth> 2.23"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 50-yr Rainfall=4.46"

Area (ac) CN Description
0.709 74  >75% Grass cover, Good, HSG C
0.399 89 Gravel roads, HSG C
0.064 98 Paved parking & roofs
1.172 80 Weighted Average

1.108 94.54% Pervious Area
0.064 5.46% Impervious Area
Tc Length  Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
17.5 100 0.0510 0.10 Sheet Flow, sheet flow
Grass: Bermuda n=0.410 P2=2.38"
0.3 156 0.2609 8.22 Shallow Concentrated Flow, Shallow Concrentrated Flow

Unpaved Kv= 16.1 fps

17.8 256 Total

Subcatchment 3S: DA3
Hydrograph

I
Type Il 24-hr

Runoff Area=1.172 ac
Runoff Volume=0.218 af

Flow (cfs)
N
|
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Summary for Subcatchment 4S: DA4

Runoff

20.16 cfs @ 12.07 hrs, Volume= 1.224 af, Depth> 2.40"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 50-yr Rainfall=4.46"

Area (sf) CN Description
143,666 74  >75% Grass cover, Good, HSG C
80,369 89 Gravel roads, HSG C
42,047 98 Paved parking & roofs
266,082 82 Weighted Average
224,035 84.20% Pervious Area
42,047 15.80% Impervious Area
Tc Length  Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
14.2 100 0.0857 0.12 Sheet Flow, sheet flow
Grass: Bermuda n=0.410 P2=2.38"
1.1 320 0.0857 4.71 Shallow Concentrated Flow, Shallow Concrentrated Flow
Unpaved Kv= 16.1 fps
15.3 420 Total
Subcatchment 4S: DA4
Hydrograph
22 i;::::1::::;::::3::::;::::3::::;::::g::::3::::;i::::3::::;::::g:::q::::;::::
21 I --—--d-— - _ -1 __d e [ N e ]
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Summary for Subcatchment 5S: DA5

Runoff = 3.63cfs@ 12.08 hrs, Volume= 0.221 af, Depth> 1.77"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 50-yr Rainfall=4.46"

Area (sf) CN Description
65,164 74  >75% Grass cover, Good, HSG C
0 89 Gravel roads, HSG C
65,164 74  Weighted Average
65,164 100.00% Pervious Area

Tc Length  Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
15.4 100 0.0694 0.11 Sheet Flow, sheet flow
Grass: Bermuda n=0.410 P2=2.38"
0.2 44 0.0694 4.24 Shallow Concentrated Flow, Shallow Concrentrated Flow
Unpaved Kv= 16.1 fps

15.6 144 Total

Subcatchment 5S: DA5
Hydrograph

] |
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| Runoff Vqume O 221 af
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Summary for Subcatchment 6S: DA6

Runoff = 2.72cfs @ 12.06 hrs, Volume= 0.156 af, Depth> 1.84"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 50-yr Rainfall=4.46"

Area (sf) CN Description
41,903 74  >75% Grass cover, Good, HSG C
0 89 Gravel roads, HSG C
2,308 98 Paved parking & roofs
44,211 75 Weighted Average

41,903 94.78% Pervious Area
2,308 5.22% Impervious Area
Tc Length  Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
13.7 100 0.0937 0.12 Sheet Flow, sheet flow
Grass: Bermuda n=0.410 P2=2.38"
0.2 60 0.0937 4.93 Shallow Concentrated Flow, Shallow Concrentrated Flow

Unpaved Kv= 16.1 fps

13.9 160 Total

Subcatchment 6S: DAG6

Flow Length=160'
ffffffff © Slope=0.0937 "/

~ Tc=13.9 min

Flow (cfs)

L T L T L Lo T | - LI e e "- PP p—p—— T L e o e e e
5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
Time (hours)



Pre Compressor Station SW Model (revised 20% increase Type Il 24-hr 50-yr Rainfall=4.46"
Prepared by ERM Printed 3/24/2017
HydroCAD® 10.00-18 s/n 09594 © 2016 HydroCAD Software Solutions LLC Page 13

Summary for Reach 11R: Roadway Ditch

Inflow Area = 0.829 ac, 5.10% Impervious, Inflow Depth > 1.85" for 50-yr event
Inflow = 2.63cfs@ 12.01 hrs, Volume= 0.128 af
Outflow = 2.47 cfs @ 12.06 hrs, Volume= 0.127 af, Atten=6%, Lag= 3.1 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Max. Velocity= 3.05 fps, Min. Travel Time= 1.8 min
Avg. Velocity = 0.92 fps, Avg. Travel Time= 6.0 min

Peak Storage= 274 cf @ 12.03 hrs
Average Depth at Peak Storage= 0.35'
Bank-Full Depth=2.00" Flow Area= 8.0 sf, Capacity= 59.43 cfs

2.00' x 2.00" deep channel, n=0.030 Earth, grassed & winding
Side Slope Z-value=1.0"/'" Top Width= 6.00'

Length= 330.0' Slope= 0.0212 /'

Inlet Invert= 1,079.00', Outlet Invert=1,072.00'

Reach 11R: Roadway Ditch

|
|
| E Inflow

| O Outflow

Inflow Area=0.829 ac
Avg. Flow Depth=0.35'

Flow (cfs)

Time (hours)
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Summary for Reach 12R: Roadway Ditch

Inflow Area = 1.176 ac, 0.00% Impervious, Inflow Depth > 1.77" for 50-yr event
Inflow = 3.58 cfs @ 12.01 hrs, Volume= 0.174 af
Outflow = 3.43cfs @ 12.04 hrs, Volume= 0.173 af, Atten=4%, Lag= 1.9 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Max. Velocity= 4.80 fps, Min. Travel Time= 1.0 min
Avg. Velocity = 1.46 fps, Avg. Travel Time= 3.4 min

Peak Storage= 218 cf @ 12.02 hrs
Average Depth at Peak Storage= 0.31'
Bank-Full Depth=2.00" Flow Area= 8.0 sf, Capacity= 99.94 cfs

2.00' x 2.00" deep channel, n=0.030 Earth, grassed & winding
Side Slope Z-value=1.0"'/" Top Width= 6.00'

Length= 300.0" Slope= 0.0600 /'

Inlet Invert= 1,079.00', Outlet Invert= 1,061.00'

Reach 12R: Roadway Ditch

— Twdoowh
0 Emm 8 Ot
rr ~ Inflow Area=1.176 ac
Ll [0 Ave.FlowDepth=031
T - Max Vel=4.80 fps

B heoomo
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Summary for Reach 13R: Culvert (Running N to S) w/ inlet to stream

[52] Hint: Inlet/Outlet conditions not evaluated

Inflow Area = 1.176 ac, 0.00% Impervious, Inflow Depth > 1.77" for 50-yr event
Inflow = 3.43cfs@ 12.04 hrs, Volume= 0.173 af
Outflow = 3.35cfs @ 12.05 hrs, Volume= 0.173 af, Atten=2%, Lag= 0.9 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Max. Velocity= 9.24 fps, Min. Travel Time= 0.6 min
Avg. Velocity = 3.38 fps, Avg. Travel Time= 1.6 min

Peak Storage= 122 cf @ 12.05 hrs
Average Depth at Peak Storage= 0.30'
Bank-Full Depth= 3.00" Flow Area= 7.1 sf, Capacity= 162.36 cfs

36.0" Round Pipe

n=0.011 Concrete pipe, straight & clean
Length= 330.0" Slope= 0.0424 /'

Inlet Invert= 1,060.00', Outlet Invert= 1,046.00'

Reach 13R: Culvert (Running N to S) w/ inlet to stream

T

|

! E Inflow

| O Outflow

ilnflci)w Area]:l.176 ac

Max Vel=9.24 fps
360"

Flow (cfs)

Time (hours)
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Summary for Reach 16R: Ditch to Haymaker's Run

[61] Hint: Exceeded Reach 13R outlet invert by 0.23' @ 12.10 hrs

Inflow Area = 2.348 ac, 2.73% Impervious, Inflow Depth > 2.00" for 50-yr event
Inflow = 6.56 cfs @ 12.07 hrs, Volume= 0.391 af
Outflow = 6.49 cfs @ 12.08 hrs, Volume= 0.391 af, Atten= 1%, Lag= 0.7 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Max. Velocity= 4.39 fps, Min. Travel Time= 0.4 min
Avg. Velocity = 1.30 fps, Avg. Travel Time= 1.2 min

Peak Storage= 141 cf @ 12.08 hrs
Average Depth at Peak Storage= 0.23'
Bank-Full Depth=2.00" Flow Area= 20.0 sf, Capacity= 302.35 cfs

6.00' x 2.00' deep channel, n=0.030 Earth, grassed & winding
Side Slope Z-value=2.0"/'" Top Width= 14.00'

Length= 95.0" Slope= 0.0632 "/

Inlet Invert= 1,046.00', Outlet Invert= 1,040.00'

Reach 16R: Ditch to Haymaker's Run
Hydrograph

 Inflow
0 Outflow

Flow (cfs)

Time (hours)
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Summary for Link 14L: Haymaker's Run
Inflow Area = 10.967 ac, 9.87% Impervious, Inflow Depth > 2.18" for 50-yr event
Inflow = 32.92 cfs @ 12.08 hrs, Volume= 1.991 af
Primary = 32.92cfs @ 12.08 hrs, Volume= 1.991 af, Atten= 0%, Lag= 0.0 min
Primary outflow = Inflow, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Link 14L: Haymaker's Run
Hydrograph
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Time span=5.00-20.00 hrs, dt=0.05 hrs, 301 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 1S: DA1 Runoff Area=51,226 sf 0.00% Impervious Runoff Depth>2.16"
Flow Length=115" Slope=0.2610"/" Tc=9.1 min CN=74 Runoff=4.35 cfs 0.212 af

Subcatchment2S: DA2 Runoff Area=36,133 sf 5.10% Impervious Runoff Depth>2.24"
Flow Length=115" Slope=0.2610"/" Tc=9.1 min CN=75 Runoff=3.18 cfs 0.155 af

Subcatchment 3S: DA3 Runoff Area=1.172 ac 5.46% Impervious Runoff Depth>2.66"
Flow Length=256" Tc=17.8 min CN=80 Runoff=3.99 cfs 0.260 af

Subcatchment4S: DA4 Runoff Area=266,082 sf 15.80% Impervious Runoff Depth>2.84"
Flow Length=420" Slope=0.0857'/" Tc=15.3 min CN=82 Runoff=23.73 cfs 1.448 af

Subcatchment5S: DA5 Runoff Area=65,164 sf 0.00% Impervious Runoff Depth>2.16"
Flow Length=144" Slope=0.0694 '/ Tc=15.6 min CN=74 Runoff=4.43 cfs 0.269 af

Subcatchment6S: DA6 Runoff Area=44,211 sf 5.22% Impervious Runoff Depth>2.24"
Flow Length=160" Slope=0.0937 '/ Tc=13.9 min CN=75 Runoff=3.30 cfs 0.189 af

Reach 11R: Roadway Ditch Avg. Flow Depth=0.40" Max Vel=3.24 fps Inflow=3.18 cfs 0.155 af
n=0.030 L=330.0' S=0.0212"'"" Capacity=59.43 cfs Outflow=2.99 cfs 0.154 af

Reach 12R: Roadway Ditch Avg. Flow Depth=0.35' Max Vel=5.13 fps Inflow=4.35 cfs 0.212 af
n=0.030 L=300.0" S=0.0600'/" Capacity=99.94 cfs Outflow=4.17 cfs 0.211 af

Reach 13R: Culvert (Running Nto S) w/ Avg. Flow Depth=0.33' Max Vel=9.80 fps Inflow=4.17 cfs 0.211 af
36.0" Round Pipe n=0.011 L=330.0' S=0.0424'/" Capacity=162.36 cfs Outflow=4.09 cfs 0.211 af

Reach 16R: Ditch to Haymaker's Run Avg. Flow Depth=0.26" Max Vel=4.69 fps Inflow=7.88 cfs 0.471 af
n=0.030 L=95.0" S=0.0632"'/" Capacity=302.35 cfs Outflow=7.79 cfs 0.471 af

Link 14L: Haymaker's Run Inflow=39.22 cfs 2.377 af
Primary=39.22 cfs 2.377 af

Total Runoff Area = 11.797 ac Runoff Volume = 2.533 af Average Runoff Depth = 2.58"
90.47% Pervious = 10.672 ac  9.53% Impervious = 1.125 ac
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Summary for Subcatchment 1S: DAL

Runoff = 4.35cfs @ 12.01 hrs, Volume= 0.212 af, Depth> 2.16"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 100-yr Rainfall=4.99"

Area (sf) CN Description
51,226 74 >75% Grass cover, Good, HSG C
0 89 Gravel roads, HSG C

51,226 74  Weighted Average
51,226 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
9.1 100 0.2610 0.18 Sheet Flow, sheet flow
Grass: Bermuda n=0.410 P2=2.38"
0.0 15 0.2610 8.23 Shallow Concentrated Flow, Shallow Concrentrated Flow
Unpaved Kv= 16.1 fps

9.1 115 Total

Subcatchment 1S: DA1

Slope=0.2610 '/"
- Te=9.1

Hydrograph
I T Typeli2ahr
11 [ 100yrRainfali=a0
o - Runoff Area=51,226 sf
1 | Runoff Volume=0.212 af

e |l M Runoff Depth>2.16"

¢l | FlowLength=115"

Time (hours)
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Summary for Subcatchment 2S: DA2

Runoff = 3.18 cfs @ 12.01 hrs, Volume= 0.155 af, Depth> 2.24"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 100-yr Rainfall=4.99"

Area (sf) CN Description
34,289 74 >75% Grass cover, Good, HSG C

* 1,844 98 Paved driveway and building
36,133 75 Weighted Average
34,289 94.90% Pervious Area
1,844 5.10% Impervious Area
Tc Length Slope Velocity Capacity Description
(min)  (feet) (ft/ft)  (ft/sec) (cfs)
9.1 100 0.2610 0.18 Sheet Flow, sheet flow
Grass: Bermuda n=0.410 P2=2.38"

0.0 15 0.2610 8.23 Shallow Concentrated Flow, Shallow Concrentrated Flow

Unpaved Kv= 16.1 fps

9.1 115 Total

Subcatchment 2S: DA2

i B
~~~~~~ o Typelzanr

100-yr Rainfall=4.99"
Runoff Area=36,133 sf
“# | Runoff Volume=0.155 af
“Runoff Depth>2.24"
Flow Length=115'
Slope=0.2610"'/"

Flow (cfs)

Time (hours)
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Summary for Subcatchment 3S: DA3

Runoff = 3.9cfs @ 12.10 hrs, Volume= 0.260 af, Depth> 2.66"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 100-yr Rainfall=4.99"

Area (ac) CN Description
0.709 74  >75% Grass cover, Good, HSG C
0.399 89 Gravel roads, HSG C
0.064 98 Paved parking & roofs
1.172 80 Weighted Average

1.108 94.54% Pervious Area
0.064 5.46% Impervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
17.5 100 0.0510 0.10 Sheet Flow, sheet flow

Grass: Bermuda n=0.410 P2=2.38"

0.3 156 0.2609 8.22 Shallow Concentrated Flow, Shallow Concrentrated Flow

Unpaved Kv= 16.1 fps

17.8 256 Total

Subcatchment 3S: DA3

Hydrograph
TG ~ Typell 24-hr
IR  100yr Rainfall=4.99"
Il K RunoffArea=1172ac
1 o 'Runoff Volume=0.260 af
e 1| F RunofiDepiho2es
i4 B4 FlowLength=256"
(- Te=17.8 min
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Summary for Subcatchment 4S: DA4

Runoff = 23.73 cfs @ 12.07 hrs, Volume= 1.448 af, Depth> 2.84"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 100-yr Rainfall=4.99"

Area (sf) CN Description

143,666 74 >75% Grass cover, Good, HSG C
80,369 89 Gravel roads, HSG C
42,047 98 Paved parking & roofs

266,082 82 Weighted Average

224,035 84.20% Pervious Area
42,047 15.80% Impervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
14.2 100 0.0857 0.12 Sheet Flow, sheet flow
Grass: Bermuda n=0.410 P2=2.38"
1.1 320 0.0857 4.71 Shallow Concentrated Flow, Shallow Concrentrated Flow

Unpaved Kv= 16.1 fps

15.3 420 Total

Subcatchment 4S: DA4

Hydrograph
. mms
c N S -~ Typell2ahr
=S ~ 100-yr Rainfall=4.99"
S0 }*Rl;mef Area-266*€)82 sf
T e ”’iRUhoffVoFume 1.448 af
Sl 777777777 o Fiuhféi‘ffljépifh:iiiaéi“"
iol| B0 FlowLength=420'
of | M Slope=0.0857 /'
: RS .. Tc=15.3 min |
IR | - ones2
A1 Py,
5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20

Time (hours)
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Summary for Subcatchment 5S: DA5

Runoff = 443 cfs @ 12.08 hrs, Volume= 0.269 af, Depth> 2.16"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 100-yr Rainfall=4.99"

Area (sf) CN Description

65,164 74 >75% Grass cover, Good, HSG C
0 89 Gravel roads, HSG C

65,164 74  Weighted Average

65,164 100.00% Pervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
154 100 0.0694 0.1 Sheet Flow, sheet flow

Grass: Bermuda n=0.410 P2=2.38"

0.2 44 0.0694 4.24 Shallow Concentrated Flow, Shallow Concrentrated Flow

Unpaved Kv= 16.1 fps

15.6 144 Total

Subcatchment 5S: DA5

Hydrograph
AT T T T T
|} A ~ Typeli24-hr
11 W 100y Reinfallzase
tvo - Runoff Area=65,164 sf
el ] Runofi Deptn216
¢l K FlowLength=144"
I - Slope=0.0694"/
M Mg Tc=15.6min
{1 e owm
05""(IS”"%””é""SIJ'”'1I0””11”"12'”'13""1:1""'1I5””1I6"”1I7””1I8””1I9””2I0

Time (hours)
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Summary for Subcatchment 6S: DA6

Runoff = 3.30cfs @ 12.06 hrs, Volume= 0.189 af, Depth> 2.24"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 100-yr Rainfall=4.99"

Area (sf) CN Description
41,903 74 >75% Grass cover, Good, HSG C
0 89 Gravel roads, HSG C
2,308 98 Paved parking & roofs
44,211 75 Weighted Average

41,903 94.78% Pervious Area
2,308 5.22% Impervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
13.7 100 0.0937 0.12 Sheet Flow, sheet flow
Grass: Bermuda n=0.410 P2=2.38"
0.2 60 0.0937 4.93 Shallow Concentrated Flow, Shallow Concrentrated Flow

Unpaved Kv= 16.1 fps

13.9 160 Total

Subcatchment 6S: DA6

i I
,,,,,,,,, . Typell 24-hr

100-yr Rainfall=4.99"
Runoff Area=44,211 sf

“Runoff Depth>2.24"
Flow Length=160
Slope=0.0937 '/

[l [l
| |
| |
| |
| |
| |
| |
| |
| |
| |
- - = - — = 4 - - - - b e e

| |
| |
| |
| |
| |
| |
| |
|

|

|

Flow (cfs)

Tc=13.9 min

Time (hours)
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Summary for Reach 11R: Roadway Ditch

Inflow Area = 0.829 ac, 5.10% Impervious, Inflow Depth > 2.24" for 100-yr event
Inflow = 3.18 cfs @ 12.01 hrs, Volume= 0.155 af
Outflow = 299 cfs @ 12.06 hrs, Volume= 0.154 af, Atten=6%, Lag= 2.9 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Max. Velocity= 3.24 fps, Min. Travel Time= 1.7 min
Avg. Velocity = 0.96 fps, Avg. Travel Time= 5.7 min

Peak Storage= 313 cf @ 12.03 hrs
Average Depth at Peak Storage= 0.40'
Bank-Full Depth= 2.00" Flow Area= 8.0 sf, Capacity= 59.43 cfs

2.00' x 2.00" deep channel, n=0.030 Earth, grassed & winding
Side Slope Z-value=1.0"/" Top Width= 6.00'

Length= 330.0" Slope=0.0212"/"

Inlet Invert= 1,079.00", Outlet Invert= 1,072.00'

Reach 11R: Roadway Ditch

- [Ba8es] | |53
1rrf1OWArea:0.829ac
[ Avg. Flow Depth=0.40'
- Max Vel=3.24 fps
~ n=0.030"

- L=330.0
~S=0.0212'/
77777777777777777777777777777 Capacity=59.43 cfs

Flow (cfs)

|
|
|
|
|
T
|
|
|
|
|
|
|
|
|
|

////////////////;/W

L LLLy Ly Ly V77 "",""I,"”'I,"”',"","","
5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
Time (hours)
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Summary for Reach 12R: Roadway Ditch

for 100-yr event

Inflow Area = 1.176 ac, 0.00% Impervious, Inflow Depth > 2.16"
Inflow = 435cfs@ 12.01 hrs, Volume= 0.212 af
Outflow = 417 cfs @ 12.04 hrs, Volume=

0.211 af, Atten=4%, Lag= 1.7 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Max. Velocity= 5.13 fps, Min. Travel Time= 1.0 min
Avg. Velocity = 1.52 fps, Avg. Travel Time= 3.3 min

Peak Storage= 249 cf @ 12.02 hrs
Average Depth at Peak Storage= 0.35'
Bank-Full Depth= 2.00" Flow Area= 8.0 sf, Capacity= 99.94 cfs

2.00' x 2.00" deep channel, n=0.030 Earth, grassed & winding
Side Slope Z-value=1.0"/" Top Width= 6.00'

Length= 300.0" Slope= 0.0600 /'

Inlet Invert= 1,079.00", Outlet Invert=1,061.00"

Reach 12R: Roadway Ditch

- Max Vel=

Flow (cfs)

Time (hours)

,,,,, Inflow Area=1.176 ac
Avg. Flow Depth=0.35'

H Inflow
O Outflow
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Summary for Reach 13R: Culvert (Running N to S) w/ inlet to stream

[52] Hint: Inlet/Outlet conditions not evaluated

for 100-yr event

Inflow Area = 1.176 ac, 0.00% Impervious, Inflow Depth > 2.16"
Inflow = 417 cfs @ 12.04 hrs, Volume= 0.211 af
Outflow = 4.09cfs @ 12.05 hrs, Volume=

0.211 af, Atten=2%, Lag= 0.9 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Max. Velocity= 9.80 fps, Min. Travel Time= 0.6 min
Avg. Velocity = 3.50 fps, Avg. Travel Time= 1.6 min

Peak Storage= 140 cf @ 12.04 hrs
Average Depth at Peak Storage= 0.33'
Bank-Full Depth= 3.00' Flow Area= 7.1 sf, Capacity= 162.36 cfs

36.0" Round Pipe

n= 0.011 Concrete pipe, straight & clean
Length= 330.0" Slope=0.0424"/"

Inlet Invert= 1,060.00", Outlet Invert= 1,046.00'

Reach 13R: Culvert (Running N to S) w/ inlet to stream

Flow (cfs)

- e ]

o 7§|7I’Tf|7(35\7\7 7/:\T7éé:.fl fiTG 4;3.(:7 )

H Inflow
O Outflow

Time (hours)

Ly Ly (L (L ""I,""I/'"'I/"”' S— S S — ——
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Summary for Reach 16R: Ditch to Haymaker's Run

[61] Hint: Exceeded Reach 13R outlet invert by 0.25' @ 12.05 hrs

Inflow Area = 2.348 ac, 2.73% Impervious, Inflow Depth > 2.41" for 100-yr event
Inflow = 7.88 cfs @ 12.07 hrs, Volume= 0.471 af
Outflow = 7.79cfs @ 12.08 hrs, Volume= 0.471 af, Atten=1%, Lag= 0.6 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Max. Velocity= 4.69 fps, Min. Travel Time= 0.3 min
Avg. Velocity = 1.36 fps, Avg. Travel Time= 1.2 min

Peak Storage= 158 cf @ 12.07 hrs
Average Depth at Peak Storage= 0.26'
Bank-Full Depth= 2.00" Flow Area= 20.0 sf, Capacity= 302.35 cfs

6.00' x 2.00' deep channel, n=0.030 Earth, grassed & winding
Side Slope Z-value=2.0"'/" Top Width= 14.00'

Length=95.0" Slope= 0.0632"/'

Inlet Invert= 1,046.00", Outlet Invert=1,040.00

Reach 16R: Ditch to Haymaker's Run
Hydrograph

|

|

! H Inflow
N O Outflow

Flow (cfs)

12 13
Time (hours)
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Inflow Area

Inflow

Primary

Summary for Link 14L: Haymaker's Run

10.967 ac, 9.87% Impervious, Inflow Depth > 2.60"

= 39.22 cfs @ 12.07 hrs, Volume=

39.22 cfs @ 12.07 hrs, Volume=

2.377 af
2.377 af, Atten=0%, Lag= 0.0 min

Primary outflow = Inflow, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs

Flow (cfs)

a4
409 -
384
364
LIS
324
304
284
264
244 -
24
204 7
184
164
=
129 7

oON MO

Link 14L: Haymaker's Run

for 100-yr event
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Area Listing (all nodes)

Area CN Description
(acres) (subcatchment-numbers)

4.667 74 >75% Grass cover, Good, HSG C (1S, 2S, 3S, 45, 58S, 6S)
5.109 89 Gravel roads, HSG C (1S, 3S, 4S, 58S, 6S)

0.053 98 Paved driveway and building (2S)

1.967 98 Paved parking & roofs (3S, 4S, 6S)
11.797 85 TOTAL AREA
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Soil Listing (all nodes)

Area Soil Subcatchment
(acres) Group Numbers
0.000 HSG A
0.000 HSG B

9.777 HSG C 1S, 28, 3S, 45, 5S, 6S
0.000 HSG D
2.020 Other 28, 35, 4S, 6S

11.797 TOTAL AREA
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Ground Covers (all 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 4.667 0.000 0.000 4667 >75% Grass cover, Good 1S,
28,
3S,
48,
5S, 6S
0.000 0.000 5.109 0.000 0.000 5.109 Gravel roads 1S,
3S,
48,
5S, 6S
0.000 0.000 0.000 0.000 0.053 0.053 Paved driveway and building 2S
0.000 0.000 0.000 0.000 1.967 1.967 Paved parking & roofs 3S,
48, 6S

0.000 0.000 9.777 0.000 2.020 11.797 TOTAL AREA
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Pipe Listing (all 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 13R 1,060.00 1,046.00 330.0 0.0424 0.011 36.0 0.0 0.0
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Time span=5.00-20.00 hrs, dt=0.05 hrs, 301 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 1S: DA1 Runoff Area=51,226 sf 0.00% Impervious Runoff Depth>0.60"
Flow Length=115" Slope=0.2610"/" Tc=9.1 min CN=77 Runoff=1.18 cfs 0.058 af

Subcatchment2S: DA2 Runoff Area=36,133 sf 6.38% Impervious Runoff Depth>0.56"
Flow Length=115" Slope=0.2610"/" Tc=9.1 min CN=76 Runoff=0.77 cfs 0.038 af

Subcatchment 3S: DA3 Runoff Area=1.172 ac 5.46% Impervious Runoff Depth>0.73"
Flow Length=256" Tc=17.8 min CN=80 Runoff=1.07 cfs 0.071 af

Subcatchment4S: DA4 Runoff Area=266,082 sf 30.08% Impervious Runoff Depth>1.18"
Flow Length=420" Slope=0.0857 /' Tc=15.3 min CN=88 Runoff=9.92 cfs 0.600 af

Subcatchment5S: DA5 Runoff Area=65,164 sf 0.00% Impervious Runoff Depth>0.88"
Flow Length=144" Slope=0.0694 '/ Tc=15.6 min CN=83 Runoff=1.80 cfs 0.109 af

Subcatchment6S: DA6 Runoff Area=44,221 sf 6.52% Impervious Runoff Depth>0.99"
Flow Length=160" Slope=0.0937'/" Tc=13.9 min CN=85 Runoff=1.46 cfs 0.084 af

Reach 11R: Roadway Ditch Avg. Flow Depth=0.17" Max Vel=2.01 fps Inflow=0.77 cfs 0.038 af
n=0.030 L=330.0' S=0.0212'"" Capacity=59.43 cfs Outflow=0.72 cfs 0.038 af

Reach 12R: Roadway Ditch Avg. Flow Depth=0.16" Max Vel=3.29 fps Inflow=1.18 cfs 0.058 af
n=0.030 L=300.0" S=0.0600'/" Capacity=99.94 cfs Outflow=1.11 cfs 0.058 af

Reach 13R: Culvert (Running Nto S) w/ Avg. Flow Depth=0.18" Max Vel=6.52 fps Inflow=1.11 cfs 0.058 af
36.0" Round Pipe n=0.011 L=330.0' S=0.0424"'" Capacity=162.36 cfs Outflow=1.07 cfs 0.058 af

Reach 16R: Ditch to Haymaker's Run Avg. Flow Depth=0.12" Max Vel=2.90 fps Inflow=2.13 cfs 0.129 af
n=0.030 L=95.0" S=0.0632"'/" Capacity=302.35 cfs Outflow=2.10 cfs 0.129 af

Link 14L: Haymaker's Run Inflow=15.17 cfs 0.921 af
Primary=15.17 cfs 0.921 af

Total Runoff Area = 11.797 ac Runoff Volume = 0.960 af Average Runoff Depth = 0.98"
82.87% Pervious =9.777 ac  17.13% Impervious = 2.020 ac
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Summary for Subcatchment 1S: DAL

Runoff = 1.18 cfs @ 12.02 hrs, Volume= 0.058 af, Depth> 0.60"
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs

Type Il 24-hr 2-yr Rainfall=2.38"

Area (sf)

CN Description

39,857
11,369

74 >75% Grass cover, Good, HSG C

89 Gravel roads, HSG C

51,226
51,226

77 Weighted Average
100.00% Pervious Area

Tc
(min)

Length
(feet)

Slope
(ft/ft)

Velocity Capacity Description

(ft/sec)

(cfs)

9.1
0.0

100

15

0.2610

0.2610

0.18

8.23

Sheet Flow, sheet flow

Grass: Bermuda n=0.410 P2=2.38"

Shallow Concentrated Flow, Shallow Concrentrated Flow
Unpaved Kv= 16.1 fps

9.1

Flow (cfs)

115

Total

Subcatchment 1S: DA1

|
Type Il 24-hr
~ 2-yr Rainfall=2.38"
Runoff Area=51,226 sf
Runoff Volume=0.058 af

Flow Length=115'
Slope=0.2610 '/"

—_— | ' — ," - - i — S S —
12 13 14 15 16 17 18 19 20
Time (hours)
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Summary for Subcatchment 2S: DA2

Runoff = 0.77 cfs @ 12.02 hrs, Volume= 0.038 af, Depth> 0.56"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 2-yr Rainfall=2.38"

Area (sf) CN Description
33,828 74 >75% Grass cover, Good, HSG C

* 2,305 98 Paved driveway and building
36,133 76  Weighted Average
33,828 93.62% Pervious Area
2,305 6.38% Impervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
9.1 100 0.2610 0.18 Sheet Flow, sheet flow
Grass: Bermuda n=0.410 P2=2.38"

0.0 15 0.2610 8.23 Shallow Concentrated Flow, Shallow Concrentrated Flow

Unpaved Kv= 16.1 fps

9.1 115 Total

Subcatchment 2S: DA2
Hydrograph

0854
084
07594
074
0654
064
0554
0594
0454
044"
0354
034
02594
029
0154
RE
00594

Flow (cfs)

Time (hours)
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Summary for Subcatchment 3S: DA3

Runoff = 1.07 cfs @ 12.11 hrs, Volume= 0.071 af, Depth> 0.73"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 2-yr Rainfall=2.38"

Area (ac) CN Description
0.709 74  >75% Grass cover, Good, HSG C
0.399 89 Gravel roads, HSG C
0.064 98 Paved parking & roofs
1.172 80 Weighted Average

1.108 94.54% Pervious Area
0.064 5.46% Impervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
17.5 100 0.0510 0.10 Sheet Flow, sheet flow

Grass: Bermuda n=0.410 P2=2.38"

0.3 156 0.2609 8.22 Shallow Concentrated Flow, Shallow Concrentrated Flow

Unpaved Kv= 16.1 fps

17.8 256 Total

Subcatchment 3S: DA3
Hydrograph

R
 Typeli2ahr
2-yr Rainfall=2.38"
Runoff Area=1.172 ac
Runoff Volume=0.071 af
“Runoff Depth>0.73"
Flow Length=256'
Tc=17.8 min

Flow (cfs)

|
- CN=80
| | |
| | |
| | |
| | |
| | |
| | |
| | |
M e .’;.............................é
5 6 7 8 9 10 1 12 13 14 15 16 17 18 19 20

Time (hours)
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Summary for Subcatchment 4S: DA4

Runoff = 9.92cfs@ 12.08 hrs, Volume= 0.600 af, Depth> 1.18"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 2-yr Rainfall=2.38"

Area (sf) CN Description

58,836 74 >75% Grass cover, Good, HSG C
127,217 89 Gravel roads, HSG C

80,029 98 Paved parking & roofs
266,082 88 Weighted Average

186,053 69.92% Pervious Area
80,029 30.08% Impervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
14.2 100 0.0857 0.12 Sheet Flow, sheet flow
Grass: Bermuda n=0.410 P2=2.38"
1.1 320 0.0857 4.71 Shallow Concentrated Flow, Shallow Concrentrated Flow

Unpaved Kv= 16.1 fps

15.3 420 Total

Subcatchment 4S: DA4

Hydrograph
e T s O A A A
1 T ~ Typell 24-hr
10 I ~ 2yrRainfall=2.38"
& [ I N SR SR | Runoff Area=266,082 sf
5 R A R | "Runoff Volume=0.600 af
e - Runoff Depth>1.18"
Bl ~ Flow Length=420"
40 B8 Slope=0.0857 '/
B A | " Tc=15.3 min
R | oness
5 6 7 8 9 10 1 12 13 14 15 16 17 18 19 20

Time (hours)
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Summary for Subcatchment 5S: DA5

Runoff = 1.80cfs @ 12.09 hrs, Volume= 0.109 af, Depth> 0.88"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 2-yr Rainfall=2.38"

Area (sf) CN Description
26,812 74 >75% Grass cover, Good, HSG C
38,352 89 Gravel roads, HSG C

65,164 83 Weighted Average
65,164 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
154 100 0.0694 0.1 Sheet Flow, sheet flow
Grass: Bermuda n=0.410 P2=2.38"
0.2 44 0.0694 4.24 Shallow Concentrated Flow, Shallow Concrentrated Flow
Unpaved Kv= 16.1 fps

15.6 144 Total

Subcatchment 5S: DA5

I
i

-
L

Flow (cfs)

Flow Length=144'
~ Slope=0.0694 '/'
- Tc=15.6 min

Time (hours)
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Summary for Subcatchment 6S: DA6

Runoff = 146 cfs @ 12.06 hrs, Volume= 0.084 af, Depth> 0.99"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 2-yr Rainfall=2.38"

Area (sf) CN Description
13,087 74 >75% Grass cover, Good, HSG C
28,249 89 Gravel roads, HSG C
2,885 98 Paved parking & roofs
44,221 85 Weighted Average

41,336 93.48% Pervious Area
2,885 6.52% Impervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
13.7 100 0.0937 0.12 Sheet Flow, sheet flow

Grass: Bermuda n=0.410 P2=2.38"

0.2 60 0.0937 4.93 Shallow Concentrated Flow, Shallow Concrentrated Flow

Unpaved Kv= 16.1 fps

13.9 160 Total

Subcatchment 6S: DA6

BN
Type Il 24-hr
2-yr Rainfall=2.38"
Runoff Area=44,221 sf

“Runoff Depth>0.99"
Flow Length=160"
Slope=0.0937 '/

T
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|
|
|
|
|
|
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|
|
|
|
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B

Flow (cfs)

 Tc=13.9 min
~ CN=85
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Summary for Reach 11R: Roadway Ditch

Inflow Area = 0.829 ac, 6.38% Impervious, Inflow Depth > 0.56" for 2-yr event
Inflow = 0.77 cfs @ 12.02 hrs, Volume= 0.038 af
Outflow = 0.72cfs @ 12.10 hrs, Volume= 0.038 af, Atten=6%, Lag= 4.8 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Max. Velocity= 2.01 fps, Min. Travel Time= 2.7 min
Avg. Velocity = 0.68 fps, Avg. Travel Time= 8.1 min

Peak Storage= 119 cf @ 12.05 hrs
Average Depth at Peak Storage= 0.17"
Bank-Full Depth= 2.00" Flow Area= 8.0 sf, Capacity= 59.43 cfs

2.00' x 2.00" deep channel, n=0.030 Earth, grassed & winding
Side Slope Z-value=1.0"/" Top Width= 6.00'

Length= 330.0" Slope=0.0212"/"

Inlet Invert= 1,079.00", Outlet Invert= 1,072.00'

Reach 11R: Roadway Ditch

Hydrograph
s\ [emwmes] | (a8,
oa{ | ‘
el | [072cs ,,,,Jnﬂow Area= 0829ac,,
ox] | T FI Avg.Flow Depth=0.17""
Wl | K| MaxVel=201fps
0.55 . n=0.030

o8 | &N
o | B4 L=330.0"
; F-—-———+t+ -+ —-——*4 - - — - - - — - - -"""FF-"—"—"~* - ———|—-—— =~ - - - ””’I”’
ity W s=oozi2v
o | M} capacity=59.43 cfs
e R R R R A D
24
o154 >
T S e
0.05% "
0 T T T T T T 1
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Summary for Reach 12R: Roadway Ditch

for 2-yr event

Inflow Area = 1.176 ac, 0.00% Impervious, Inflow Depth > 0.60"
Inflow = 1.18 cfs @ 12.02 hrs, Volume= 0.058 af
Outflow = 1.11cfs @ 12.06 hrs, Volume=

0.058 af, Atten=6%, Lag= 2.6 min

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

Max. Velocity= 3.29 fps, Min. Travel Time= 1.5 min
Avg. Velocity = 1.10 fps, Avg. Travel Time= 4.5 min

Peak Storage= 105 cf @ 12.04 hrs
Average Depth at Peak Storage= 0.16'
Bank-Full Depth= 2.00" Flow Area= 8.0 sf, Capacity= 99.94 cfs

2.00' x 2.00" deep channel, n=0.030 Earth, grassed & winding
Side Slope Z-value=1.0"/" Top Width= 6.00'

Length= 300.0" Slope= 0.0600 /'

Inlet Invert= 1,079.00", Outlet Invert=1,061.00"

Reach 12R: Roadway Ditch
Hydrograph

H Inflow
O Outflow

InifloW A

rea=1.1

76 ac

Flow (cfs)

" Avg. Flow Depth=0.16""
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Max Vel=3.29 fps
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Summary for Reach 13R: Culvert (Running N to S) w/ inlet to stream

[52] Hint: Inlet/Outlet conditions not evaluated

Inflow Area = 1.176 ac, 0.00% Impervious, Inflow Depth > 0.59" for 2-yr event
Inflow = 1.11cfs @ 12.06 hrs, Volume= 0.058 af
Outflow = 1.07 cfs @ 12.09 hrs, Volume= 0.058 af, Atten=4%, Lag= 1.6 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Max. Velocity= 6.52 fps, Min. Travel Time= 0.8 min
Avg. Velocity = 2.70 fps, Avg. Travel Time= 2.0 min

Peak Storage= 55 cf @ 12.07 hrs
Average Depth at Peak Storage= 0.18'
Bank-Full Depth= 3.00' Flow Area= 7.1 sf, Capacity= 162.36 cfs

36.0" Round Pipe

n= 0.011 Concrete pipe, straight & clean
Length= 330.0" Slope=0.0424"/"

Inlet Invert= 1,060.00", Outlet Invert= 1,046.00'

Reach 13R: Culvert (Running N to S) w/ inlet to stream
Hydrograph

T T T T
| | | |
! ! ! ! H Inflow

| | O Outflow

‘Ian(:)w Areé—l 176 ac

Max VeI—6 52 fps

3 3 ‘36 0"
0 - Round Pipe
= -~ n=0.011
= - L=330.0'

| S=0.0424 "/
Capacity=162.36 cfs
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Summary for Reach 16R: Ditch to Haymaker's Run

[61] Hint: Exceeded Reach 13R outlet invert by 0.12' @ 12.10 hrs

Inflow Area = 2.348 ac, 2.73% Impervious, Inflow Depth > 0.66" for 2-yr event
Inflow = 213 cfs @ 12.10 hrs, Volume= 0.129 af
Outflow = 210cfs @ 12.11 hrs, Volume= 0.129 af, Atten=2%, Lag= 0.9 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Max. Velocity= 2.90 fps, Min. Travel Time= 0.5 min
Avg. Velocity = 1.06 fps, Avg. Travel Time= 1.5 min

Peak Storage= 70 cf @ 12.10 hrs
Average Depth at Peak Storage= 0.12'
Bank-Full Depth= 2.00" Flow Area= 20.0 sf, Capacity= 302.35 cfs

6.00' x 2.00' deep channel, n=0.030 Earth, grassed & winding
Side Slope Z-value=2.0"'/" Top Width= 14.00'

Length=95.0" Slope= 0.0632"/'

Inlet Invert= 1,046.00", Outlet Invert=1,040.00

Reach 16R: Ditch to Haymaker's Run
Hydrograph

| |
| |
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| | O Outflow

" Inflow Area=2.348 ac -
Avg. Flow Depth=0.12'

Flow (cfs)
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Time span=5.00-20.00 hrs, dt=0.05 hrs, 301 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 1S: DA1 Runoff Area=51,226 sf 0.00% Impervious Runoff Depth>1.20"
Flow Length=115" Slope=0.2610"/" Tc=9.1 min CN=77 Runoff=2.42 cfs 0.118 af

Subcatchment2S: DA2 Runoff Area=36,133 sf 6.38% Impervious Runoff Depth>1.14"
Flow Length=115" Slope=0.2610"" Tc=9.1 min CN=76 Runoff=1.62 cfs 0.079 af

Subcatchment 3S: DA3 Runoff Area=1.172 ac 5.46% Impervious Runoff Depth>1.39"
Flow Length=256" Tc=17.8 min CN=80 Runoff=2.09 cfs 0.135 af

Subcatchment4S: DA4 Runoff Area=266,082 sf 30.08% Impervious Runoff Depth>1.98"
Flow Length=420" Slope=0.0857'/" Tc=15.3 min CN=88 Runoff=16.44 cfs 1.007 af

Subcatchment5S: DA5 Runoff Area=65,164 sf 0.00% Impervious Runoff Depth>1.59"
Flow Length=144" Slope=0.0694 '/ Tc=15.6 min CN=83 Runoff=3.26 cfs 0.199 af

Subcatchment6S: DA6 Runoff Area=44,221 sf 6.52% Impervious Runoff Depth>1.74"
Flow Length=160" Slope=0.0937 '/ Tc=13.9 min CN=85 Runoff=2.55 cfs 0.147 af

Reach 11R: Roadway Ditch Avg. Flow Depth=0.26" Max Vel=2.61 fps Inflow=1.62 cfs 0.079 af
n=0.030 L=330.0" S=0.0212'/" Capacity=59.43 cfs Outflow=1.51 cfs 0.078 af

Reach 12R: Roadway Ditch Avg. Flow Depth=0.25' Max Vel=4.21 fps Inflow=2.42 cfs 0.118 af
n=0.030 L=300.0" S=0.0600'/" Capacity=99.94 cfs Outflow=2.31 cfs 0.117 af

Reach 13R: Culvert (Running Nto S) w/ Avg. Flow Depth=0.25" Max Vel=8.21 fps Inflow=2.31 cfs 0.117 af
36.0" Round Pipe n=0.011 L=330.0' S=0.0424"'" Capacity=162.36 cfs Outflow=2.25 cfs 0.117 af

Reach 16R: Ditch to Haymaker's Run Avg. Flow Depth=0.18" Max Vel=3.75 fps Inflow=4.25 cfs 0.252 af
n=0.030 L=95.0" S=0.0632"'/" Capacity=302.35 cfs Outflow=4.21 cfs 0.252 af

Link 14L: Haymaker's Run Inflow=26.37 cfs 1.605 af
Primary=26.37 cfs 1.605 af

Total Runoff Area = 11.797 ac Runoff Volume = 1.685 af Average Runoff Depth = 1.71"
82.87% Pervious =9.777 ac  17.13% Impervious = 2.020 ac
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Summary for Subcatchment 1S: DAL

Runoff = 242 cfs @ 12.01 hrs, Volume= 0.118 af, Depth> 1.20"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 10-yr Rainfall=3.35"

Area (sf) CN Description
39,857 74 >75% Grass cover, Good, HSG C
11,369 89 Gravel roads, HSG C

51,226 77 Weighted Average
51,226 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
9.1 100 0.2610 0.18 Sheet Flow, sheet flow
Grass: Bermuda n=0.410 P2=2.38"
0.0 15 0.2610 8.23 Shallow Concentrated Flow, Shallow Concrentrated Flow
Unpaved Kv= 16.1 fps

9.1 115 Total

Subcatchment 1S: DA1
Hydrograph

o
Type Il 24-hr
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Summary for Subcatchment 2S: DA2

Runoff = 1.62cfs @ 12.01 hrs, Volume= 0.079 af, Depth> 1.14"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 10-yr Rainfall=3.35"

Area (sf) CN Description
33,828 74 >75% Grass cover, Good, HSG C

* 2,305 98 Paved driveway and building
36,133 76  Weighted Average
33,828 93.62% Pervious Area
2,305 6.38% Impervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
9.1 100 0.2610 0.18 Sheet Flow, sheet flow
Grass: Bermuda n=0.410 P2=2.38"

0.0 15 0.2610 8.23 Shallow Concentrated Flow, Shallow Concrentrated Flow

Unpaved Kv= 16.1 fps

9.1 115 Total

Subcatchment 2S: DA2
Hydrograph
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Summary for Subcatchment 3S: DA3

Runoff = 2.09cfs @ 12.11 hrs, Volume= 0.135 af, Depth> 1.39"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 10-yr Rainfall=3.35"

Area (ac) CN Description
0.709 74  >75% Grass cover, Good, HSG C
0.399 89 Gravel roads, HSG C
0.064 98 Paved parking & roofs
1.172 80 Weighted Average

1.108 94.54% Pervious Area
0.064 5.46% Impervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
17.5 100 0.0510 0.10 Sheet Flow, sheet flow

Grass: Bermuda n=0.410 P2=2.38"

0.3 156 0.2609 8.22 Shallow Concentrated Flow, Shallow Concrentrated Flow

Unpaved Kv= 16.1 fps

17.8 256 Total

Subcatchment 3S: DA3

T T T T T

| | | | |

: : : : :
| | |

|

Runoff Area=1.172 ac
Runoff Volume=0.135 af
“Runoff Depth>1.39"

******** ~ Flow Length=256""

Flow (cfs)

Tc=17.8 min

Time (hours)
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Summary for Subcatchment 4S: DA4

Runoff = 16.44 cfs @ 12.07 hrs, Volume= 1.007 af, Depth> 1.98"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 10-yr Rainfall=3.35"

Area (sf) CN Description

58,836 74 >75% Grass cover, Good, HSG C
127,217 89 Gravel roads, HSG C

80,029 98 Paved parking & roofs
266,082 88 Weighted Average

186,053 69.92% Pervious Area
80,029 30.08% Impervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
14.2 100 0.0857 0.12 Sheet Flow, sheet flow
Grass: Bermuda n=0.410 P2=2.38"
1.1 320 0.0857 4.71 Shallow Concentrated Flow, Shallow Concrentrated Flow

Unpaved Kv= 16.1 fps

15.3 420 Total

Subcatchment 4S: DA4

Flow (cfs)

Time (hours)
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Summary for Subcatchment 5S: DA5

Runoff = 3.26 cfs @ 12.08 hrs, Volume= 0.199 af, Depth> 1.59"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 10-yr Rainfall=3.35"

Area (sf) CN Description

26,812 74 >75% Grass cover, Good, HSG C
38,352 89 Gravel roads, HSG C

65,164 83 Weighted Average

65,164 100.00% Pervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
154 100 0.0694 0.1 Sheet Flow, sheet flow

Grass: Bermuda n=0.410 P2=2.38"

0.2 44 0.0694 4.24 Shallow Concentrated Flow, Shallow Concrentrated Flow

Unpaved Kv= 16.1 fps

15.6 144 Total

Subcatchment 5S: DA5

R
- Typell 24-hr
- 10-yr Rainfall=3.35"
Runoff Area=65,164 sf

Flow (cfs)

Slope=0.0694 '/"
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Summary for Subcatchment 6S: DA6

Runoff = 2.55cfs @ 12.06 hrs, Volume= 0.147 af, Depth> 1.74"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 10-yr Rainfall=3.35"

Area (sf) CN Description
13,087 74 >75% Grass cover, Good, HSG C
28,249 89 Gravel roads, HSG C
2,885 98 Paved parking & roofs
44,221 85 Weighted Average

41,336 93.48% Pervious Area
2,885 6.52% Impervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
13.7 100 0.0937 0.12 Sheet Flow, sheet flow

Grass: Bermuda n=0.410 P2=2.38"

0.2 60 0.0937 4.93 Shallow Concentrated Flow, Shallow Concrentrated Flow

Unpaved Kv= 16.1 fps

13.9 160 Total

Subcatchment 6S: DA6

IR
Type Il 24-hr
- 10-yr Rainfall=3.35"
4 Runoff Area=44,221 sf
'Runoff Volume=0.147 af
~ Runoff Depth>1.74"
 Flow Length=160
T ~ Slope=0.0937"/"

Flow (cfs)

Tc=13.9 min

Time (hours)
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Inflow Area =

Inflow

Outflow

Summary for Reach 11R: Roadway Ditch

0.829 ac,
1.62cfs @ 12.01 hrs, Volume=
1.51 cfs @ 12.07 hrs, Volume=

6.38% Impervious, Inflow Depth > 1.14"

0.079 af

for 10-yr event

0.078 af, Atten=7%, Lag= 3.7 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Max. Velocity= 2.61 fps, Min. Travel Time= 2.1 min
Avg. Velocity = 0.82 fps, Avg. Travel Time= 6.7 min

Peak Storage= 198 cf @ 12.04 hrs
Average Depth at Peak Storage= 0.26'
Bank-Full Depth= 2.00" Flow Area= 8.0 sf, Capacity= 59.43 cfs

2.00' x 2.00" deep channel, n=0.030 Earth, grassed & winding
Side Slope Z-value=1.0"/" Top Width= 6.00'
Length= 330.0" Slope=0.0212"/"

Inlet Invert= 1,079.00", Outlet Invert= 1,072.00'

Flow (cfs)

Reach 11R: Roadway Ditch

Hydrograph
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Capacity=59.43 cfs

H Inflow
O Outflow

- n=0.030"

//////////////%

L Tt ..........”.....”...
8 9 10 1" 12 13

Time (hours)
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Summary for Reach 12R: Roadway Ditch

Inflow Area = 1.176 ac, 0.00% Impervious, Inflow Depth > 1.20" for 10-yr event
Inflow = 242 cfs @ 12.01 hrs, Volume= 0.118 af
Outflow = 2.31cfs @ 12.05 hrs, Volume= 0.117 af, Atten=5%, Lag= 2.1 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Max. Velocity= 4.21 fps, Min. Travel Time= 1.2 min
Avg. Velocity = 1.31 fps, Avg. Travel Time= 3.8 min

Peak Storage= 168 cf @ 12.03 hrs
Average Depth at Peak Storage= 0.25'
Bank-Full Depth= 2.00" Flow Area= 8.0 sf, Capacity= 99.94 cfs

2.00' x 2.00" deep channel, n=0.030 Earth, grassed & winding
Side Slope Z-value=1.0"/" Top Width= 6.00'

Length= 300.0" Slope= 0.0600 /'

Inlet Invert= 1,079.00", Outlet Invert=1,061.00"

Reach 12R: Roadway Ditch

H Inflow
O Outflow

Inflow Area=1.176 ac
777777777777777777 - Avg. Flow Depth=0.25"

Flow (cfs)

Time (hours)
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Summary for Reach 13R: Culvert (Running N to S) w/ inlet to stream

[52] Hint: Inlet/Outlet conditions not evaluated

Inflow Area = 1.176 ac, 0.00% Impervious, Inflow Depth > 1.20" for 10-yr event
Inflow = 231 cfs@ 12.05 hrs, Volume= 0.117 af
Outflow = 2.25cfs @ 12.06 hrs, Volume= 0.117 af, Atten= 3%, Lag= 1.1 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Max. Velocity= 8.21 fps, Min. Travel Time= 0.7 min
Avg. Velocity = 3.13 fps, Avg. Travel Time= 1.8 min

Peak Storage= 93 cf @ 12.05 hrs
Average Depth at Peak Storage= 0.25'
Bank-Full Depth= 3.00' Flow Area= 7.1 sf, Capacity= 162.36 cfs

36.0" Round Pipe

n= 0.011 Concrete pipe, straight & clean
Length= 330.0" Slope=0.0424"/"

Inlet Invert= 1,060.00", Outlet Invert= 1,046.00'

Reach 13R: Culvert (Running N to S) w/ inlet to stream

T
|
! H Inflow

| O Outflow

ilnflq)w Aredzl.i76 iac

~S=0.0424"/
Capacity=162.36 cfs

******************* | - Avg. Flow Depth=0.25"

i 1 ~ Max Vel=8.21 fps
; 30

1 - Round Pipe
S I R | || - . n=0011
g 1 - L=330.0

e

Time (hours)
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Summary for Reach 16R: Ditch to Haymaker's Run

[61] Hint: Exceeded Reach 13R outlet invert by 0.18' @ 12.10 hrs

Inflow Area = 2.348 ac, 2.73% Impervious, Inflow Depth > 1.29" for 10-yr event
Inflow = 425cfs @ 12.08 hrs, Volume= 0.252 af
Outflow = 421 cfs @ 12.09 hrs, Volume= 0.252 af, Atten=1%, Lag= 0.7 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Max. Velocity= 3.75 fps, Min. Travel Time= 0.4 min
Avg. Velocity = 1.18 fps, Avg. Travel Time= 1.3 min

Peak Storage= 107 cf @ 12.09 hrs
Average Depth at Peak Storage= 0.18'
Bank-Full Depth= 2.00" Flow Area= 20.0 sf, Capacity= 302.35 cfs

6.00' x 2.00' deep channel, n=0.030 Earth, grassed & winding
Side Slope Z-value=2.0"'/" Top Width= 14.00'

Length=95.0" Slope= 0.0632"/'

Inlet Invert= 1,046.00", Outlet Invert=1,040.00

Reach 16R: Ditch to Haymaker's Run

|
|
! H Inflow

| O Outflow

********* - [B2iR] inflow Area=2.348 ac -

Avg. Flow Depth=0.18'

Flow (cfs)

5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
Time (hours)
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Printed 2/16/2017
0.0 min

for 10-yr event
0%, Lag

Type Il 24-hr 10-yr Rainfall

1.605 af, Atten

1.605 af

5.00-20.00 hrs, dt= 0.05 hrs
Link 14L: Haymaker's Run
Hydrograph

Summary for Link 14L: Haymaker's Run

10.968 ac, 17.94% Impervious, Inflow Depth > 1.76"
26.37 cfs @ 12.07 hrs, Volume

26.37 cfs @ 12.07 hrs, Volume

Inflow, Time Span

HydroCAD® 10.00-18 s/n 09594 © 2016 HydroCAD Software Solutions LLC
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Time span=5.00-20.00 hrs, dt=0.05 hrs, 301 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 1S: DA1 Runoff Area=51,226 sf 0.00% Impervious Runoff Depth>2.00"
Flow Length=115" Slope=0.2610"/" Tc=9.1 min CN=77 Runoff=4.02 cfs 0.196 af

Subcatchment2S: DA2 Runoff Area=36,133 sf 6.38% Impervious Runoff Depth>1.92"
Flow Length=115" Slope=0.2610"/" Tc=9.1 min CN=76 Runoff=2.73 cfs 0.133 af

Subcatchment 3S: DA3 Runoff Area=1.172 ac 5.46% Impervious Runoff Depth>2.23"
Flow Length=256" Tc=17.8 min CN=80 Runoff=3.36 cfs 0.218 af

Subcatchment4S: DA4 Runoff Area=266,082 sf 30.08% Impervious Runoff Depth>2.95"
Flow Length=420" Slope=0.0857"'/" Tc=15.3 min CN=88 Runoff=24.03 cfs 1.500 af

Subcatchment5S: DA5 Runoff Area=65,164 sf 0.00% Impervious Runoff Depth>2.49"
Flow Length=144" Slope=0.0694 '/ Tc=15.6 min CN=83 Runoff=5.05cfs 0.310 af

Subcatchment6S: DA6 Runoff Area=44,221 sf 6.52% Impervious Runoff Depth>2.67"
Flow Length=160" Slope=0.0937 '/ Tc=13.9 min CN=85 Runoff=3.85 cfs 0.226 af

Reach 11R: Roadway Ditch Avg. Flow Depth=0.36" Max Vel=3.09 fps Inflow=2.73 cfs 0.133 af
n=0.030 L=330.0' S=0.0212'/" Capacity=59.43 cfs Outflow=2.57 cfs 0.132 af

Reach 12R: Roadway Ditch Avg. Flow Depth=0.34' Max Vel=5.00 fps Inflow=4.02 cfs 0.196 af
n=0.030 L=300.0" S=0.0600'/" Capacity=99.94 cfs Outflow=3.85 cfs 0.196 af

Reach 13R: Culvert (Running Nto S) w/ Avg. Flow Depth=0.32' Max Vel=9.58 fps Inflow=3.85 cfs 0.196 af
36.0" Round Pipe n=0.011 L=330.0' S=0.0424"'" Capacity=162.36 cfs Outflow=3.77 cfs 0.195 af

Reach 16R: Ditch to Haymaker's Run Avg. Flow Depth=0.24' Max Vel=4.48 fps Inflow=6.96 cfs 0.414 af
n=0.030 L=95.0" S=0.0632"'/" Capacity=302.35 cfs Outflow=6.87 cfs 0.413 af

Link 14L: Haymaker's Run Inflow=39.76 cfs 2.449 af
Primary=39.76 cfs 2.449 af

Total Runoff Area = 11.797 ac Runoff Volume = 2.583 af Average Runoff Depth = 2.63"
82.87% Pervious =9.777 ac  17.13% Impervious = 2.020 ac
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Runoff

4,02 cfs @ 12.01 hrs, Volume=

Summary for Subcatchment 1S: DAL

0.196 af, Depth> 2.00"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 50-yr Rainfall=4.46"

Area (sf) CN Description
39,857 74 >75% Grass cover, Good, HSG C
11,369 89 Gravel roads, HSG C
51,226 77 Weighted Average
51,226 100.00% Pervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
9.1 100 0.2610 0.18 Sheet Flow, sheet flow
Grass: Bermuda n=0.410 P2=2.38"
0.0 15 0.2610 8.23 Shallow Concentrated Flow, Shallow Concrentrated Flow
Unpaved Kv= 16.1 fps
9.1 115 Total

Flow (cfs)

Subcatchment 1S: DA1
Hydrograph

[l [l [l
| | |
| | |
N [ R R S
| |
| |
| |

Type Il 24-hr

50§-yr Raidfall%4.46"
- Runoff Area=51,226 sf -
Runoff Volume=0.196 af

Time (hours)
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Summary for Subcatchment 2S: DA2

Runoff = 273 cfs @ 12.01 hrs, Volume= 0.133 af, Depth> 1.92"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 50-yr Rainfall=4.46"

Area (sf) CN Description
33,828 74 >75% Grass cover, Good, HSG C

* 2,305 98 Paved driveway and building
36,133 76  Weighted Average
33,828 93.62% Pervious Area
2,305 6.38% Impervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
9.1 100 0.2610 0.18 Sheet Flow, sheet flow
Grass: Bermuda n=0.410 P2=2.38"

0.0 15 0.2610 8.23 Shallow Concentrated Flow, Shallow Concrentrated Flow

Unpaved Kv= 16.1 fps

9.1 115 Total

Subcatchment 2S: DA2
Hydrograph

T
Type Il 24-hr
503ryr Raidfall%4.46"
ffffffff Runoff Area=36,133 sf
Runoff Volume=0.133 af
“Runoff Depth>1.92"
~ Flow Length=115
A - Slope=0.2610"/"
| Tc=9.1 min

Flow (cfs)
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Summary for Subcatchment 3S: DA3

Runoff = 3.36cfs @ 12.10 hrs, Volume= 0.218 af, Depth> 2.23"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 50-yr Rainfall=4.46"

Area (ac) CN Description
0.709 74  >75% Grass cover, Good, HSG C
0.399 89 Gravel roads, HSG C
0.064 98 Paved parking & roofs
1.172 80 Weighted Average

1.108 94.54% Pervious Area
0.064 5.46% Impervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
17.5 100 0.0510 0.10 Sheet Flow, sheet flow
Grass: Bermuda n=0.410 P2=2.38"
0.3 156 0.2609 8.22 Shallow Concentrated Flow, Shallow Concrentrated Flow

Unpaved Kv= 16.1 fps

17.8 256 Total

Subcatchment 3S: DA3

R N
MM BFA Typeli24-hr
1] sovrranfaliads
e ~ Runoff Area=1.172 ac
I 'Runoff Volume=0.218 af
Sl v *RdnoffDépth*>2-23"
. - Flow Length=256'
e ~ Tc=17.8 min
41 @@ CN=0
tr :: A
S R R A I
[ , | S
05""é”"%""é””é””1|0””1li"”12””15””12”"1|5'"'1Ié"”1I7”"1|8””1|9””2|0

Time (hours)
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Summary for Subcatchment 4S: DA4

Runoff = 24.03 cfs @ 12.07 hrs, Volume= 1.500 af, Depth> 2.95"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 50-yr Rainfall=4.46"

Area (sf) CN Description

58,836 74 >75% Grass cover, Good, HSG C
127,217 89 Gravel roads, HSG C

80,029 98 Paved parking & roofs
266,082 88 Weighted Average

186,053 69.92% Pervious Area
80,029 30.08% Impervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
14.2 100 0.0857 0.12 Sheet Flow, sheet flow

Grass: Bermuda n=0.410 P2=2.38"

1.1 320 0.0857 4.71 Shallow Concentrated Flow, Shallow Concrentrated Flow

Unpaved Kv= 16.1 fps

15.3 420 Total

Subcatchment 4S: DA4

| | | | | I-‘|ydrog‘raph | | | | | | |
1 Ewme | =
i€ ) [ S N 7 I . Typell24-hr
I e R |/ - 50yr Rainfall=4.46"
S “Runoff Area=266,082 sf
«1 JBl Runoff Volume=1.500 af
S N - Runoff Depth>2.95"
gl W4 FlowLlength=420"
ol N . Slope=0.0857'/'
S0 Tc=15.3 min
IR | ~ CN=88
T A S

Time (hours)
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Summary for Subcatchment 5S: DA5

Runoff = 5.05cfs @ 12.08 hrs, Volume= 0.310 af, Depth> 2.49"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 50-yr Rainfall=4.46"

Area (sf) CN Description

26,812 74 >75% Grass cover, Good, HSG C
38,352 89 Gravel roads, HSG C

65,164 83 Weighted Average

65,164 100.00% Pervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
154 100 0.0694 0.1 Sheet Flow, sheet flow

Grass: Bermuda n=0.410 P2=2.38"

0.2 44 0.0694 4.24 Shallow Concentrated Flow, Shallow Concrentrated Flow

Unpaved Kv= 16.1 fps

15.6 144 Total

Subcatchment 5S: DA5

Hydrograph
S0 ~ Typell 24-hr
M ~ 50-yr Rainfall=4.46"
G0  Runoff Area=65,164 sf
{0 'Runoff Volume=0.310 af
g 3 ””””” f777737QQh6ff7Dé?biﬁ%72f49‘f7
&l | Flow Length=144'
R - Slope=0.0694 '/
M 1 ' Tc=15.6 min
MV 77777777777727777 2202 — R L
5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20

Time (hours)
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Summary for Subcatchment 6S: DA6

Runoff = 3.85cfs @ 12.06 hrs, Volume= 0.226 af, Depth> 2.67"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 50-yr Rainfall=4.46"

Area (sf) CN Description
13,087 74 >75% Grass cover, Good, HSG C
28,249 89 Gravel roads, HSG C
2,885 98 Paved parking & roofs
44,221 85 Weighted Average

41,336 93.48% Pervious Area
2,885 6.52% Impervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
13.7 100 0.0937 0.12 Sheet Flow, sheet flow
Grass: Bermuda n=0.410 P2=2.38"
0.2 60 0.0937 4.93 Shallow Concentrated Flow, Shallow Concrentrated Flow

Unpaved Kv= 16.1 fps

13.9 160 Total

Subcatchment 6S: DA6

Hydrograph
v ~ Typell2a-hr
v ~ 50yr Rainfall=4.46'
{1 )  Runoff Area=44,221 sf
tr Runoff Volume=0.226 af

¢ 1| W]  Runoff Depth>2.67"

S B - Flow Length=160'
M - Slope=0.0937 '/
b R Testamin
tr ~ CNs8s
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Summary for Reach 11R: Roadway Ditch

Inflow Area =
Inflow
Outflow

0.829 ac,

273 cfs @ 12.01 hrs, Volume=
257 cfs @ 12.06 hrs, Volume=

6.38% Impervious, Inflow Depth > 1.92"
0.133 af

for 50-yr event

0.132 af, Atten=6%, Lag= 3.1 min

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

Max. Velocity= 3.09 fps, Min. Travel Time= 1.8 min
Avg. Velocity = 0.92 fps, Avg. Travel Time= 6.0 min

Peak Storage= 282 cf @ 12.03 hrs
Average Depth at Peak Storage= 0.36'
Bank-Full Depth= 2.00" Flow Area= 8.0 sf, Capacity= 59.43 cfs

2.00' x 2.00" deep channel, n=0.030 Earth, grassed & winding
Side Slope Z-value=1.0"/" Top Width= 6.00'

Length= 330.0" Slope=0.0212"/"

Inlet Invert= 1,079.00", Outlet Invert= 1,072.00'

Reach 11R: Roadway Ditch

Flow (cfs)

/////////////////%

L LLLy Ly Ly (L "",""I,"”'I,"
5 6 7 8 9 10 11 12 13 14 15 16 17
Time (hours)
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Summary for Reach 12R: Roadway Ditch

for 50-yr event

Inflow Area = 1.176 ac, 0.00% Impervious, Inflow Depth > 2.00"
Inflow = 4.02cfs@ 12.01 hrs, Volume= 0.196 af
Outflow = 3.85cfs @ 12.04 hrs, Volume=

0.196 af, Atten=4%, Lag= 1.8 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Max. Velocity= 5.00 fps, Min. Travel Time= 1.0 min
Avg. Velocity = 1.47 fps, Avg. Travel Time= 3.4 min

Peak Storage= 236 cf @ 12.02 hrs
Average Depth at Peak Storage= 0.34"
Bank-Full Depth= 2.00" Flow Area= 8.0 sf, Capacity= 99.94 cfs

2.00' x 2.00" deep channel, n=0.030 Earth, grassed & winding
Side Slope Z-value=1.0"/" Top Width= 6.00'

Length= 300.0" Slope= 0.0600 /'

Inlet Invert= 1,079.00", Outlet Invert=1,061.00"

Reach 12R: Roadway Ditch

Flow (cfs)

Hydrograph
l l l l l l l l l l
| | | | | | | | .|nf|0W
,,,,,,,,,,,,,,,,,,, L 4020fs ,L,,,,},,,,L,,,‘,,,,},,,,‘,,,‘,,,, O Outflow

| Inflow Area-ul 176 ac
g Flow Depthﬂ-O 34'

Time (hours)
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Summary for Reach 13R: Culvert (Runn

[52] Hint: Inlet/Outlet conditions not evaluated

Inflow Area = 1.176 ac, 0.00% Impervious, Inflow Depth > 2.00"
Inflow = 3.85cfs @ 12.04 hrs, Volume=
Outflow = 3.77 cfs @ 12.05 hrs, Volume=

iIng N to S) w/ inlet to stream

for 50-yr event
0.196 af
0.195 af, Atten=2%, Lag= 0.9 min

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

Max. Velocity= 9.58 fps, Min. Travel Time= 0.6 min
Avg. Velocity = 3.40 fps, Avg. Travel Time= 1.6 min

Peak Storage= 133 cf @ 12.04 hrs
Average Depth at Peak Storage= 0.32'

Bank-Full Depth= 3.00' Flow Area= 7.1 sf, Capacity= 162.36 cfs

36.0" Round Pipe

n= 0.011 Concrete pipe, straight & clean
Length= 330.0" Slope=0.0424"/"

Inlet Invert= 1,060.00", Outlet Invert= 1,046.00'

Reach 13R: Culvert (Running N to S) w/ inlet to stream

Flow (cfs)

-|/,----
13

T |/,- ™
12
Time (hours)

(1  _[38cfs]| R R R N 1
“q I Inflow Area=1.176 ac
| S Avg. Flow Depth=0.32"
| R | Max Vel=9.58 fps
1 T e

I I R ] < Round Pipe
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Summary for Reach 16R: Ditch to Haymaker's Run

[61] Hint: Exceeded Reach 13R outlet invert by 0.24' @ 12.05 hrs

Inflow Area = 2.348 ac, 2.73% Impervious, Inflow Depth > 2.11" for 50-yr event
Inflow = 6.96 cfs @ 12.07 hrs, Volume= 0.414 of
Outflow = 6.87 cfs @ 12.08 hrs, Volume= 0.413 af, Atten=1%, Lag= 0.6 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Max. Velocity= 4.48 fps, Min. Travel Time= 0.4 min
Avg. Velocity = 1.32 fps, Avg. Travel Time= 1.2 min

Peak Storage= 146 cf @ 12.07 hrs
Average Depth at Peak Storage= 0.24'
Bank-Full Depth= 2.00" Flow Area= 20.0 sf, Capacity= 302.35 cfs

6.00' x 2.00' deep channel, n=0.030 Earth, grassed & winding
Side Slope Z-value=2.0"'/" Top Width= 14.00'

Length=95.0" Slope= 0.0632"/'

Inlet Invert= 1,046.00", Outlet Invert=1,040.00

Reach 16R: Ditch to Haymaker's Run

-~ hdooe 00000000
A0 - Inflow Area=2.348 ac
11 [l Avo.Flowbepth=o2s
{ | Kl = MaxVel=448fps
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Summary for Link 14L: Haymaker's Run

Inflow Area = 10.968 ac, 17.94% Impervious, Inflow Depth > 2.68" for 50-yr event
Inflow = 39.76 cfs @ 12.07 hrs, Volume= 2.449 af
Primary = 39.76 cfs @ 12.07 hrs, Volume= 2.449 af, Atten=0%, Lag= 0.0 min

Primary outflow = Inflow, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs

Link 14L: Haymaker's Run

Hydrograph
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Time span=5.00-20.00 hrs, dt=0.05 hrs, 301 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 1S: DA1 Runoff Area=51,226 sf 0.00% Impervious Runoff Depth>2.41"
Flow Length=115" Slope=0.2610"/" Tc=9.1 min CN=77 Runoff=4.82 cfs 0.236 af

Subcatchment2S: DA2 Runoff Area=36,133 sf 6.38% Impervious Runoff Depth>2.33"
Flow Length=115" Slope=0.2610"/" Tc=9.1 min CN=76 Runoff=3.29 cfs 0.161 af

Subcatchment 3S: DA3 Runoff Area=1.172 ac 5.46% Impervious Runoff Depth>2.66"
Flow Length=256" Tc=17.8 min CN=80 Runoff=3.99 cfs 0.260 af

Subcatchment4S: DA4 Runoff Area=266,082 sf 30.08% Impervious Runoff Depth>3.42"
Flow Length=420" Slope=0.0857"/" Tc=15.3 min CN=88 Runoff=27.67 cfs 1.740 af

Subcatchment5S: DA5 Runoff Area=65,164 sf 0.00% Impervious Runoff Depth>2.94"
Flow Length=144" Slope=0.0694 '/ Tc=15.6 min CN=83 Runoff=5.92 cfs 0.366 af

Subcatchment6S: DA6 Runoff Area=44,221 sf 6.52% Impervious Runoff Depth>3.13"
Flow Length=160" Slope=0.0937 '/ Tc=13.9 min CN=85 Runoff=4.48 cfs 0.265 af

Reach 11R: Roadway Ditch Avg. Flow Depth=0.40" Max Vel=3.27 fps Inflow=3.29 cfs 0.161 af
n=0.030 L=330.0' S=0.0212'"" Capacity=59.43 cfs Outflow=3.10 cfs 0.160 af

Reach 12R: Roadway Ditch Avg. Flow Depth=0.38' Max Vel=5.30 fps Inflow=4.82 cfs 0.236 af
n=0.030 L=300.0" S=0.0600'/" Capacity=99.94 cfs Outflow=4.63 cfs 0.236 af

Reach 13R: Culvert (Running N to S) w/ Avg. Flow Depth=0.35' Max Vel=10.11 fps Inflow=4.63 cfs 0.236 af
36.0" Round Pipe n=0.011 L=330.0' S=0.0424"'" Capacity=162.36 cfs Outflow=4.54 cfs 0.235 af

Reach 16R: Ditch to Haymaker's Run Avg. Flow Depth=0.26" Max Vel=4.79 fps Inflow=8.31 cfs 0.495 af
n=0.030 L=95.0" S=0.0632"'/" Capacity=302.35 cfs Outflow=8.22 cfs 0.495 af

Link 14L: Haymaker's Run Inflow=46.24 cfs 2.866 af
Primary=46.24 cfs 2.866 af

Total Runoff Area = 11.797 ac Runoff Volume = 3.028 af Average Runoff Depth = 3.08"
82.87% Pervious =9.777 ac  17.13% Impervious = 2.020 ac
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Summary for Subcatchment 1S: DAL

Runoff = 4.82cfs @ 12.01 hrs, Volume= 0.236 af, Depth> 2.41"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 100-yr Rainfall=4.99"

Area (sf) CN Description
39,857 74 >75% Grass cover, Good, HSG C
11,369 89 Gravel roads, HSG C

51,226 77 Weighted Average
51,226 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
9.1 100 0.2610 0.18 Sheet Flow, sheet flow
Grass: Bermuda n=0.410 P2=2.38"
0.0 15 0.2610 8.23 Shallow Concentrated Flow, Shallow Concrentrated Flow
Unpaved Kv= 16.1 fps

9.1 115 Total

Subcatchment 1S: DA1

Hydrograph
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Summary for Subcatchment 2S: DA2

Runoff = 3.29cfs@ 12.01 hrs, Volume= 0.161 af, Depth> 2.33"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 100-yr Rainfall=4.99"

Area (sf) CN Description
33,828 74 >75% Grass cover, Good, HSG C

* 2,305 98 Paved driveway and building
36,133 76  Weighted Average
33,828 93.62% Pervious Area
2,305 6.38% Impervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
9.1 100 0.2610 0.18 Sheet Flow, sheet flow
Grass: Bermuda n=0.410 P2=2.38"

0.0 15 0.2610 8.23 Shallow Concentrated Flow, Shallow Concrentrated Flow

Unpaved Kv= 16.1 fps

9.1 115 Total

Subcatchment 2S: DA2

I
. _Typell 24-hr_
100-yr Rainfall=4.99"
Runoff Area=36,133 sf
******** 'Runoff Depth>2.33"
Flow Length=115'
Slope=0.2610 /"

Flow (cfs)

1  Tc=9.1min
~ CN=76

O M e e %
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Summary for Subcatchment 3S: DA3

Runoff = 3.9cfs @ 12.10 hrs, Volume= 0.260 af, Depth> 2.66"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 100-yr Rainfall=4.99"

Area (ac) CN Description
0.709 74  >75% Grass cover, Good, HSG C
0.399 89 Gravel roads, HSG C
0.064 98 Paved parking & roofs
1.172 80 Weighted Average

1.108 94.54% Pervious Area
0.064 5.46% Impervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
17.5 100 0.0510 0.10 Sheet Flow, sheet flow

Grass: Bermuda n=0.410 P2=2.38"

0.3 156 0.2609 8.22 Shallow Concentrated Flow, Shallow Concrentrated Flow

Unpaved Kv= 16.1 fps

17.8 256 Total

Subcatchment 3S: DA3

Hydrograph
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Summary for Subcatchment 4S: DA4

Runoff = 27.67 cfs @ 12.07 hrs, Volume= 1.740 af, Depth> 3.42"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 100-yr Rainfall=4.99"

Area (sf) CN Description

58,836 74 >75% Grass cover, Good, HSG C
127,217 89 Gravel roads, HSG C

80,029 98 Paved parking & roofs
266,082 88 Weighted Average

186,053 69.92% Pervious Area
80,029 30.08% Impervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
14.2 100 0.0857 0.12 Sheet Flow, sheet flow
Grass: Bermuda n=0.410 P2=2.38"
1.1 320 0.0857 4.71 Shallow Concentrated Flow, Shallow Concrentrated Flow

Unpaved Kv= 16.1 fps

15.3 420 Total

Subcatchment 4S: DA4

Hydrograph
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Summary for Subcatchment 5S: DA5

Runoff = 592 cfs @ 12.08 hrs, Volume= 0.366 af, Depth> 2.94"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 100-yr Rainfall=4.99"

Area (sf) CN Description
26,812 74 >75% Grass cover, Good, HSG C
38,352 89 Gravel roads, HSG C

65,164 83 Weighted Average
65,164 100.00% Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
154 100 0.0694 0.1 Sheet Flow, sheet flow
Grass: Bermuda n=0.410 P2=2.38"
0.2 44 0.0694 4.24 Shallow Concentrated Flow, Shallow Concrentrated Flow
Unpaved Kv= 16.1 fps

15.6 144 Total

Subcatchment 5S: DA5

Hydrograph
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Summary for Subcatchment 6S: DA6

Runoff = 448 cfs @ 12.06 hrs, Volume= 0.265 af, Depth> 3.13"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 100-yr Rainfall=4.99"

Area (sf) CN Description
13,087 74 >75% Grass cover, Good, HSG C
28,249 89 Gravel roads, HSG C
2,885 98 Paved parking & roofs
44,221 85 Weighted Average

41,336 93.48% Pervious Area
2,885 6.52% Impervious Area
Tc Length Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
13.7 100 0.0937 0.12 Sheet Flow, sheet flow
Grass: Bermuda n=0.410 P2=2.38"
0.2 60 0.0937 4.93 Shallow Concentrated Flow, Shallow Concrentrated Flow

Unpaved Kv= 16.1 fps

13.9 160 Total

Subcatchment 6S: DA6

Hydrograph
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Summary for Reach 11R: Roadway Ditch

for 100-yr event

Inflow Area = 0.829 ac, 6.38% Impervious, Inflow Depth > 2.33"
Inflow = 3.29cfs @ 12.01 hrs, Volume= 0.161 af
Outflow = 3.10cfs @ 12.05 hrs, Volume=

0.160 af, Atten=6%, Lag= 2.9 min

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

Max. Velocity= 3.27 fps, Min. Travel Time= 1.7 min
Avg. Velocity = 0.96 fps, Avg. Travel Time= 5.7 min

Peak Storage= 320 cf @ 12.03 hrs
Average Depth at Peak Storage= 0.40'

Bank-Full Depth= 2.00" Flow Area= 8.0 sf, Capacity= 59.43 cfs

2.00' x 2.00" deep channel, n=0.030 Earth, grassed & winding

Side Slope Z-value= 1.0'/" Top Width= 6.00'
Length=330.0' Slope=0.0212"/"
Inlet Invert= 1,079.00', Outlet Invert=1,072.00'

Reach 11R: Roadway Ditch
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Summary for Reach 12R: Roadway Ditch

Inflow Area = 1.176 ac, 0.00% Impervious, Inflow Depth > 2.41" for 100-yr event
Inflow = 482cfs@ 12.01 hrs, Volume= 0.236 af
Outflow = 463 cfs @ 12.03 hrs, Volume= 0.236 af, Atten=4%, Lag= 1.7 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Max. Velocity= 5.30 fps, Min. Travel Time= 0.9 min
Avg. Velocity = 1.53 fps, Avg. Travel Time= 3.3 min

Peak Storage= 267 cf @ 12.02 hrs
Average Depth at Peak Storage= 0.38'
Bank-Full Depth= 2.00" Flow Area= 8.0 sf, Capacity= 99.94 cfs

2.00' x 2.00" deep channel, n=0.030 Earth, grassed & winding
Side Slope Z-value=1.0"/" Top Width= 6.00'

Length= 300.0" Slope= 0.0600 /'

Inlet Invert= 1,079.00", Outlet Invert=1,061.00"

Reach 12R: Roadway Ditch

H Inflow
O Outflow

Flow (cfs)
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Summary for Reach 13R: Culvert (Running N to S) w/ inlet to stream

[52] Hint: Inlet/Outlet conditions not evaluated

Inflow Area = 1.176 ac, 0.00% Impervious, Inflow Depth > 2.40" for 100-yr event
Inflow = 463 cfs@ 12.03 hrs, Volume= 0.236 af
Outflow = 454 cfs @ 12.05 hrs, Volume= 0.235 af, Atten=2%, Lag= 0.8 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Max. Velocity= 10.11 fps, Min. Travel Time= 0.5 min
Avg. Velocity = 3.50 fps, Avg. Travel Time= 1.6 min

Peak Storage= 151 cf @ 12.04 hrs
Average Depth at Peak Storage= 0.35'
Bank-Full Depth= 3.00' Flow Area= 7.1 sf, Capacity= 162.36 cfs

36.0" Round Pipe

n= 0.011 Concrete pipe, straight & clean
Length= 330.0" Slope=0.0424"/"

Inlet Invert= 1,060.00", Outlet Invert=1,046.00

Reach 13R: Culvert (Running N to S) w/ inlet to stream
Hydrograph
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Summary for Reach 16R: Ditch to Haymaker's Run

[61] Hint: Exceeded Reach 13R outlet invert by 0.26' @ 12.05 hrs

Inflow Area = 2.348 ac, 2.73% Impervious, Inflow Depth > 2.53" for 100-yr event
Inflow = 8.31cfs @ 12.07 hrs, Volume= 0.495 af
Outflow = 8.22 cfs @ 12.07 hrs, Volume= 0.495 af, Atten=1%, Lag= 0.6 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Max. Velocity= 4.79 fps, Min. Travel Time= 0.3 min
Avg. Velocity = 1.38 fps, Avg. Travel Time= 1.2 min

Peak Storage= 164 cf @ 12.07 hrs
Average Depth at Peak Storage= 0.26'
Bank-Full Depth= 2.00" Flow Area= 20.0 sf, Capacity= 302.35 cfs

6.00' x 2.00' deep channel, n=0.030 Earth, grassed & winding
Side Slope Z-value=2.0"'/" Top Width= 14.00'

Length=95.0" Slope= 0.0632"/'

Inlet Invert= 1,046.00", Outlet Invert=1,040.00

Reach 16R: Ditch to Haymaker's Run
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Summary for Link 14L: Haymaker's Run

for 100-yr event

10.968 ac, 17.94% Impervious, Inflow Depth > 3.14"
= 2.866 af

46.24 cfs @ 12.07 hrs, Volume

Inflow Area
Inflow

0.0 min

0%, Lag

= 2.866 af, Atten

46.24 cfs @ 12.07 hrs, Volume

Primary

Inflow, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs

Primary outflow

Link 14L: Haymaker's Run
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JB Tonkin Compressor Station Post-Construction Stormwater
Management BMP Sizing Calculations



Preliminary Sizing Calculations - Vegetated Swale
Dominion Transmission, Inc.

Tonkin Compressor Station

Murrysville, PA

Methodology: Use Pennsylvania Stormwater BMP Manual (2006)
and HydroCAD 10.00-18

Riprap Lined Wet Swale Methodology: BMP 6.4.8: Vegetated Swale
Pennsylvania Stormwater BMP Manual (2006) and Hydraulic Toolbox 4.2

Sizing:

Proposed Access Road

2-yr Storm Volume Difference= 392.04 ft3
Total Depth= 1 ft
Bottom Width= 5 ft
Side Slopes= 31
Depth of Stored Water= 0.25 ft
Wet cross sectional area= 1.44 €
Length of Swale= 220 ft
Slope= 0.08 ft/ft
Height of Check-dams= 6.00 inches
Check-dam spacing= 6.25 ft
Number of Check-dams= 35
Volume Reduction per Check-dam= 10 ft3

Total Volume Reduction=

Gravel Pad North of Mamont Road

2-yr Storm Volume Difference= 87.12 ft3
Total Depth= 1 ft
Bottom Width= 2 ft
Side Slopes= 31
Depth of Stored Water= 0.25 ft
Wet cross sectional area= 0.69 ft*
Length of Swale= 280 ft
Slope= 0.04 ft/ft
Height of Check-dams= 6.00 inches
Check-dam spacing= 12.50 ft
Number of Check-dams= 22
Volume Reduction per Check-dam= 9 ft3

Total Volume Reduction=

G



Preliminary Sizing Calculations - Rain Cisterns
Dominion Transmission, Inc.

Tonkin Compressor Station

Murrysville, PA

Methodology: Use Pennsylvania Stormwater BMP Manual (2006)
and the Rational Method using NOAA storm data.

Rain Barrel Methodology: BMP 6.5.2 Runoff Capture & Reuse

Sizing:

Compressor Building Area= 5680 ft2
2-yr Storm Runoff= 1070 ft3
Minium Rain Cistern 03 Capacity= 8005 gal
Auxiliary Building Area= 2370 ft2
2-yr Storm Runoff= 447 ft3
Minium Rain Cistern 02 Capacity= 3340 gal
North Building Area= 4959 ft2
2-yr Storm Runoff= 934 ft3
Minium Rain Cistern 01 Capacity= 6989 gal
South Building Area= 3351 ft2
2-yr Storm Runoff= 631 ft3
Minium Rain Cistern 04 Capacity= 4723 gal
DAG6 Building Area= 3351 ft2
2-yr Storm Runoff= 226 ft3
Minium Rain Cistern 05 Capacity= 1688 gal
Riparian Buffer Irrigation Needs'= 1333 ft3
Front Lawn Irrigation Needs’= 2198 ft3
Total Irrigation Needs= 3531 ft3
Min. Total Rainwater Storage Volume®= 3308 ft3
Notes:

1. The Ripariam Buffer Irrigation Needs a weekly irrigation needs
assuming one inch per acre per week over the summer months.
The rain cisterns will need to be slowly drained between storm
events if the runoff volume exceeds the irrigation needs.

2. The Front Lawn Irrigation Needs a weekly irrigation needs
assuming one inch per acre per week over the summer months.
The rain cisterns will need to be slowly drained between storm
events if the runoff volume exceeds the irrigation needs.

3. This value represents the minimum amount of storage provided by
the rain cisterns. The actual storage volume will depend on the product
chosen and will exceed this value.



Preliminary Sizing Calculations - Revegetation
Dominion Transmission, Inc.

Tonkin Compressor Station

Murrysville, PA

Methodology: Use Pennsylvania Stormwater BMP Manual (2006)
and the Rational Method using NOAA storm data.

Riparian Buffer Methodology: BMP 5.6.3: Re-Vegetate and Re-Forest
Disturbed Areas, Using Native Species

Sizing:

Northern Parcel:

Width of Buffer= 25 ft
Reduction of Proposed Gravel Area= 11000 ft2
Runoff from Gravel= 1132.56 ft3
Runoff from Woods= 304.92 ft3
Volume Reduction= 827.64 ft3
Conversion of Grass to Woods= 5000 ft2
Runoff from Grass= 200 ft3
Runoff from Woods= 145.8333 ft3
Total Volume Reduction= 54.16667 ft3

Volume Reduction= ft3



Access Roads Pre-Construction Runoff Calculations
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Pre_35-234-AR01 Pre_35-257-AR01_DA1
Pre_35-241-AR01 Pre_35-257-AR01_DA2
Pre_35-250-AR01 Pre_35-257-AR01_DA3

Pre_35-255-AR02

Reach Routing Diagram for Pre_ACCESS ROADS
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Area Listing (all nodes)

Area CN Description

(acres) (subcatchment-numbers)
2.841 74 >75% Grass cover, Good, HSG C (1S, 2S, 3S, 4S, 58S, 6S, 7S)
2.841 74 TOTAL AREA




Pre_ ACCESS ROADS

Prepared by ERM

HydroCAD® 10.00-18 s/n 09594 © 2016 HydroCAD Software Solutions LLC

Printed 3/24/2017
Page 3

Soil Listing (all nodes)

Area Soil Subcatchment
(acres) Group Numbers
0.000 HSG A
0.000 HSG B
2.841 HSG C 1§, 2S5, 35S, 4S5, 55, 6S, 7S
0.000 HSG D
0.000 Other
2.841 TOTAL AREA



Pre_ ACCESS ROADS

Prepared by ERM
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Ground Covers (all 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 2.841 0.000 0.000 2.841 >75% Grass cover, Good 1S, 2S,

3S, 48,

58, 6S,

7S
0.000 0.000 2.841 0.000 0.000 2.841 TOTAL AREA



Pre_ ACCESS ROADS Type Il 24-hr 2-yr Rainfall=2.38"

Prepared by ERM Printed 3/24/2017
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Time span=5.00-20.00 hrs, dt=0.05 hrs, 301 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 1S: Pre_35-234-AR01 Runoff Area=0.650 ac 0.00% Impervious Runoff Depth>0.48"
Flow Length=15" Slope=0.0200 /' Tc=2.4 min CN=74 Runoff=0.67 cfs 0.026 af

Subcatchment 2S: Pre_35-241-AR01 Runoff Area=0.100 ac 0.00% Impervious Runoff Depth>0.48"
Flow Length=15" Slope=0.0200 /' Tc=2.4 min CN=74 Runoff=0.10 cfs 0.004 af

Subcatchment 3S: Pre_35-250-AR01 Runoff Area=0.051 ac 0.00% Impervious Runoff Depth>0.48"
Flow Length=15" Slope=0.0200 /' Tc=2.4 min CN=74 Runoff=0.05 cfs 0.002 af

Subcatchment 4S: Pre_35-255-AR02 Runoff Area=0.720 ac 0.00% Impervious Runoff Depth>0.48"
Flow Length=15" Slope=0.0200 /' Tc=2.4 min CN=74 Runoff=0.74 cfs 0.029 af

Subcatchment 5S: Pre_35-257-AR01_DA1  Runoff Area=0.180 ac 0.00% Impervious Runoff Depth>0.48"
Flow Length=15" Slope=0.0200 /' Tc=2.4 min CN=74 Runoff=0.18 cfs 0.007 af

Subcatchment 6S: Pre_35-257-AR01_DA2  Runoff Area=1.030 ac 0.00% Impervious Runoff Depth>0.48"
Flow Length=15" Slope=0.0200 /' Tc=2.4 min CN=74 Runoff=1.06 cfs 0.041 af

Subcatchment 7S: Pre_35-257-AR01_DA3  Runoff Area=0.110 ac 0.00% Impervious Runoff Depth>0.48"
Flow Length=15" Slope=0.0200 /' Tc=2.4 min CN=74 Runoff=0.11 cfs 0.004 af

Total Runoff Area = 2.841 ac Runoff Volume = 0.114 af Average Runoff Depth = 0.48"
100.00% Pervious =2.841 ac  0.00% Impervious = 0.000 ac
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Summary for Subcatchment 1S: Pre_35-234-AR01
[49] Hint: Tc<2dt may require smaller dt
Runoff = 0.67 cfs @ 11.94 hrs, Volume= 0.026 af, Depth> 0.48"
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt=0.05 hrs
Type Il 24-hr 2-yr Rainfall=2.38"
Area (ac) CN Description
0.650 74  >75% Grass cover, Good, HSG C
0.650 100.00% Pervious Area
Tc Length  Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
2.4 15 0.0200 0.10 Sheet Flow, Sheet Flow
Grass: Short n=0.150 P2=2.60"
Subcatchment 1S: Pre_35-234-AR01
Hydrograph
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Summary for Subcatchment 2S: Pre_35-241-AR01

[49] Hint: Tc<2dt may require smaller dt

Runoff

0.10cfs @ 11.94 hrs, Volume=

0.004 af, Depth> 0.48"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 2-yr Rainfall=2.38"

Time (hours)

Area (ac) CN Description

0.100 74 >75% Grass cover, Good, HSG C

0.100 100.00% Pervious Area

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

2.4 15 0.0200 0.10 Sheet Flow, Sheet Flow

Grass: Short n=0.150 P2=2.60"
Subcatchment 2S: Pre_35-241-AR01
Hydrograph

0_11.3,1::::j::::t:::j::::t:::j::::t:::i::::t:::i::::1::::j::::i::::i::::i:::::
0105 f---9----F---q----p---q--- 0Nl #———4————1————4————1————‘ —————————

X e ——_———,Y T ypeHZAahL
0095—: A O e e
o0ed | P — ~~L~%~2 yrRamfalL-Z 38
00854 | LT
oosf f Rund)ffArea!O 100 acf
00754 44—l e RN T e N AA A~ |
oor{ | unoﬁVolume—OrOO4‘af
wooes4 |-t Al L "o
% | ' Runoff Depth>0.48"
200554 { W0l A T At e
%l |l F[ow Length—15,,
el | iiiiiiS]QpééQQZQO‘,T,
00032 R N R R :::f::*::::I:IC:Z?[IH]TI:
o254 | . a4 S | L T
oo {1 ,,,,,,,,,,,,,,,,,;,,,,;,,,,QIB[—,;,TAI,,
0_015—;'/,,,,J,,,,L,,,J,,,,L,,,J,,,,L ,,,,,,,, O A R
ootd - A SR SR SR -
0005_;\ | | | | | / /

G5 : 7 5 9 0 11 12 13 14 15 16 17 18 19 20



Pre_ ACCESS ROADS

Prepared by ERM
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Summary for Subcatchment 3S: Pre_35-250-AR01
[49] Hint: Tc<2dt may require smaller dt
Runoff = 0.05cfs@ 11.94 hrs, Volume= 0.002 af, Depth> 0.48"
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 2-yr Rainfall=2.38"
Area (ac) CN Description
0.051 74 >75% Grass cover, Good, HSG C
0.051 100.00% Pervious Area
Tc Length  Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
2.4 15 0.0200 0.10 Sheet Flow, Sheet Flow
Grass: Short n=0.150 P2=2.60"
Subcatchment 3S: Pre_35-250-AR01
Hydrograph
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Summary for Subcatchment 4S: Pre_35-255-AR02
[49] Hint: Tc<2dt may require smaller dt
Runoff = 0.74 cfs @ 11.94 hrs, Volume= 0.029 af, Depth> 0.48"
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 2-yr Rainfall=2.38"
Area (ac) CN Description
0.720 74 >75% Grass cover, Good, HSG C
0.720 100.00% Pervious Area
Tc Length  Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
2.4 15 0.0200 0.10 Sheet Flow, Sheet Flow
Grass: Short n=0.150 P2=2.60"
Subcatchment 4S: Pre_35-255-AR02
Hydrograph
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Type Il 24-hr 2-yr Rainfall=2.38"
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Summary for Subcatchment 5S: Pre_35-257-AR01_DA1

[49] Hint: Tc<2dt may require smaller dt

Runoff = 0.18 cfs @ 11.94 hrs, Volume=

0.007 af, Depth> 0.48"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs

Type Il 24-hr 2-yr Rainfall=2.38"

Area (ac) CN Description
0.180 74 >75% Grass cover, Good, HSG C
0.180 100.00% Pervious Area
Tc Length  Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
2.4 15 0.0200 0.10 Sheet Flow, Sheet Flow
Grass: Short n=0.150 P2=2.60"
Subcatchment 5S: Pre_35-257-AR01 DAl
Hydrograph
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Summary for Subcatchment 6S: Pre_35-257-AR01_DA2

[49] Hint: Tc<2dt may require smaller dt
Runoff = 1.06 cfs @ 11.94 hrs, Volume= 0.041 af, Depth> 0.48"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 2-yr Rainfall=2.38"

Area (ac) CN Description
1.030 74 >75% Grass cover, Good, HSG C

1.030 100.00% Pervious Area
Tc Length  Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
2.4 15 0.0200 0.10 Sheet Flow, Sheet Flow

Grass: Short n=0.150 P2=2.60"

Subcatchment 6S: Pre_35-257-AR01_DA2

| o
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Summary for Subcatchment 7S: Pre_35-257-AR01_DA3

[49] Hint: Tc<2dt may require smaller dt

Runoff = 0.11cfs@ 11.94 hrs, Volume= 0.004 af, Depth> 0.48"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs

Type Il 24-hr 2-yr Rainfall=2.38"

Area (ac) CN Description
0.110 74  >75% Grass cover, Good, HSG C
0.110 100.00% Pervious Area
Tc Length  Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
2.4 15 0.0200 0.10 Sheet Flow, Sheet Flow
Grass: Short n=0.150 P2=2.60"
Subcatchment 7S: Pre_35-257-AR01_DAS3
Hydrograph
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Time span=5.00-20.00 hrs, dt=0.05 hrs, 301 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 1S: Pre_35-234-AR01 Runoff Area=0.650 ac 0.00% Impervious Runoff Depth>1.03"
Flow Length=15" Slope=0.0200 /' Tc=2.4 min CN=74 Runoff=1.45 cfs 0.056 af

Subcatchment 2S: Pre_35-241-AR01 Runoff Area=0.100 ac 0.00% Impervious Runoff Depth>1.03"
Flow Length=15" Slope=0.0200 /' Tc=2.4 min CN=74 Runoff=0.22 cfs 0.009 af

Subcatchment 3S: Pre_35-250-AR01 Runoff Area=0.051 ac 0.00% Impervious Runoff Depth>1.03"
Flow Length=15" Slope=0.0200 /' Tc=2.4 min CN=74 Runoff=0.11 cfs 0.004 af

Subcatchment 4S: Pre_35-255-AR02 Runoff Area=0.720 ac 0.00% Impervious Runoff Depth>1.03"
Flow Length=15" Slope=0.0200 /' Tc=2.4 min CN=74 Runoff=1.60 cfs 0.062 af

Subcatchment 5S: Pre_35-257-AR01_DA1  Runoff Area=0.180 ac 0.00% Impervious Runoff Depth>1.03"
Flow Length=15" Slope=0.0200 /' Tc=2.4 min CN=74 Runoff=0.40 cfs 0.015 af

Subcatchment 6S: Pre_35-257-AR01_DA2  Runoff Area=1.030 ac 0.00% Impervious Runoff Depth>1.03"
Flow Length=15" Slope=0.0200 /' Tc=2.4 min CN=74 Runoff=2.29 cfs 0.088 af

Subcatchment 7S: Pre_35-257-AR01_DA3  Runoff Area=0.110 ac 0.00% Impervious Runoff Depth>1.03"
Flow Length=15" Slope=0.0200 /' Tc=2.4 min CN=74 Runoff=0.24 cfs 0.009 af

Total Runoff Area = 2.841 ac Runoff Volume = 0.244 af Average Runoff Depth = 1.03"
100.00% Pervious =2.841 ac  0.00% Impervious = 0.000 ac
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Summary for Subcatchment 1S: Pre_35-234-AR01

[49] Hint: Tc<2dt may require smaller dt
Runoff = 1.45cfs @ 11.93 hrs, Volume= 0.056 af, Depth> 1.03"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 10-yr Rainfall=3.35"

Area (ac) CN Description
0.650 74 >75% Grass cover, Good, HSG C

0.650 100.00% Pervious Area
Tc Length  Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
2.4 15 0.0200 0.10 Sheet Flow, Sheet Flow

Grass: Short n=0.150 P2=2.60"

Subcatchment 1S: Pre_35-234-AR01

=
Type Il 24-hr
- 10-yr Rainfall=3.35"
Runoff Area=0.650 ac

- Runoff Depth>1.03"
'Flow Length=15
Slope=0.0200 '/
~ Tc=2.4 min

Flow (cfs)
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Summary for Subcatchment 2S: Pre_35-241-AR01

[49] Hint: Tc<2dt may require smaller dt

Runoff

0.22cfs@ 11.93 hrs, Volume=

0.009 af, Depth> 1.03"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs

Type Il 24-hr 10-yr Rainfall=3.35"

Area (ac) CN Description
0.100 74 >75% Grass cover, Good, HSG C
0.100 100.00% Pervious Area
Tc Length  Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
2.4 15 0.0200 0.10 Sheet Flow, Sheet Flow
Grass: Short n=0.150 P2=2.60"
Subcatchment 2S: Pre_35-241-AR01
Hydrograph
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Summary for Subcatchment 3S: Pre_35-250-AR01

[49] Hint: Tc<2dt may require smaller dt

Runoff

0.11cfs@ 11.93 hrs, Volume=

0.004 af, Depth> 1.03"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs

Type Il 24-hr 10-yr Rainfall=3.35"

Area (ac) CN Description

0.051 74  >75% Grass cover, Good, HSG C

0.051 100.00% Pervious Area

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

2.4 15 0.0200 0.10 Sheet Flow, Sheet Flow

Grass: Short n=0.150 P2=2.60"
Subcatchment 3S: Pre_35-250-AR01
Hydrograph

oy K Typell24-hr |
01054 |+ F 4ok ————b————4————\————4——_——\————4————\——'—'——
ol ~ 10-yr Rainfall=3.35"
005 |
pod f | Runoff Area=0.051 ac |
ooyt |l Runoff Volume=0.004 af |
good ::::[:::IRun:off:,,epih;il;OS'f::
Sooe | A - Flow Length=15"
el | | Slope=0.0200"""|
004—; ) e e el e e I e ol S L il el Ml ety
oossy |l Te=2.4min
oo | A4 -~ CN=74 |
002F 4+t AN g A
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001 | e
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Summary for Subcatchment 4S: Pre_35-255-AR02
[49] Hint: Tc<2dt may require smaller dt
Runoff = 1.60cfs @ 11.93 hrs, Volume= 0.062 af, Depth> 1.03"
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 10-yr Rainfall=3.35"
Area (ac) CN Description
0.720 74 >75% Grass cover, Good, HSG C
0.720 100.00% Pervious Area
Tc Length  Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
24 15 0.0200 0.10 Sheet Flow, Sheet Flow
Grass: Short n=0.150 P2=2.60"
Subcatchment 4S: Pre_35-255-AR02
Hydrograph
R -
N 1 1 | ‘Typell24 -hr
l l l l l l l l 10 yr RamfallrS 35"
. } RunOff Area 0. 720 ‘ac
Il Runoff Volume=0.062 af
s 1T | Ru‘noff De‘pth>1 03"
2 l l l l l l l l "
g I T I FIoW Léngth 15
([ ~ Slope=0.0200 '/
[ - Tc=2.4 min
I . CNe74
G"'I"'I"'I"'I'i/l'i L L S L L L B L B R
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Summary for Subcatchment 5S: Pre_35-257-AR01_DA1

[49] Hint: Tc<2dt may require smaller dt

Runoff

0.40 cfs @ 11.93 hrs, Volume=

0.015 af, Depth> 1.03"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs

Type Il 24-hr 10-yr Rainfall=3.35"

Area (ac) CN Description
0.180 74 >75% Grass cover, Good, HSG C
0.180 100.00% Pervious Area

Tc Length  Slope Velocity Capacity Description

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

2.4 15 0.0200 0.10 Sheet Flow, Sheet Flow

Grass: Short n=0.150 P2=2.60"
Subcatchment 5S: Pre_35-257-AR01 DAl
Hydrograph
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Summary for Subcatchment 6S: Pre_35-257-AR01_DA2
[49] Hint: Tc<2dt may require smaller dt
Runoff = 2.29cfs@ 11.93 hrs, Volume= 0.088 af, Depth> 1.03"
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 10-yr Rainfall=3.35"
Area (ac) CN Description
1.030 74  >75% Grass cover, Good, HSG C
1.030 100.00% Pervious Area
Tc Length  Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
24 15 0.0200 0.10 Sheet Flow, Sheet Flow
Grass: Short n=0.150 P2=2.60"
Subcatchment 6S: Pre_35-257-AR01_DA2
Hydrograph
O O S S R
| | | | | | I[2.29 cfs | | | | |
R S A S B L Type Il 24-hr
NN S e IO’Yr"R’aiiﬁfaﬂrB 35"*
. } RunOff Area=1.030 . ‘ac
{0 'Runoff Volume=0.088 af
g S S - Runoff Depth>1.03"
2 l l l l l l l l l "
z i . A ,,,,,;,,,,:,,,,,‘FlOW Léngth 15 R
1T ~ Slope=0.0200 "/
[ . Tc=2.4 min
I . ON=m4
G-‘ |‘ |‘-|-1-|-1/|-1 L L S L L L B L B R
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Summary for Subcatchment 7S: Pre_35-257-AR01_DA3
[49] Hint: Tc<2dt may require smaller dt
Runoff = 0.24 cfs @ 11.93 hrs, Volume= 0.009 af, Depth> 1.03"
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 10-yr Rainfall=3.35"
Area (ac) CN Description
0.110 74 >75% Grass cover, Good, HSG C
0.110 100.00% Pervious Area
Tc Length  Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
2.4 15 0.0200 0.10 Sheet Flow, Sheet Flow
Grass: Short n=0.150 P2=2.60"
Subcatchment 7S: Pre_35-257-AR01_DAS3
Hydrograph
0.24—2'"
0.22—?"
0.2—2'"
0.18—2"
= 0.16—2'"
= o014
5 1
i 0.12—:
0.1—?"
0.08—2"
0.06—2'"
0.04—2 /
0.02—?"
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Time span=5.00-20.00 hrs, dt=0.05 hrs, 301 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 1S: Pre_35-234-AR01 Runoff Area=0.650 ac 0.00% Impervious Runoff Depth>1.78"
Flow Length=15" Slope=0.0200 /' Tc=2.4 min CN=74 Runoff=2.47 cfs 0.096 af

Subcatchment 2S: Pre_35-241-AR01 Runoff Area=0.100 ac 0.00% Impervious Runoff Depth>1.78"
Flow Length=15" Slope=0.0200 /' Tc=2.4 min CN=74 Runoff=0.38 cfs 0.015 af

Subcatchment 3S: Pre_35-250-AR01 Runoff Area=0.051 ac 0.00% Impervious Runoff Depth>1.78"
Flow Length=15" Slope=0.0200 /' Tc=2.4 min CN=74 Runoff=0.19 cfs 0.008 af

Subcatchment 4S: Pre_35-255-AR02 Runoff Area=0.720 ac 0.00% Impervious Runoff Depth>1.78"
Flow Length=15" Slope=0.0200 /' Tc=2.4 min CN=74 Runoff=2.73 cfs 0.107 af

Subcatchment 5S: Pre_35-257-AR01_DA1  Runoff Area=0.180 ac 0.00% Impervious Runoff Depth>1.78"
Flow Length=15" Slope=0.0200 /' Tc=2.4 min CN=74 Runoff=0.68 cfs 0.027 af

Subcatchment 6S: Pre_35-257-AR01_DA2  Runoff Area=1.030 ac 0.00% Impervious Runoff Depth>1.78"
Flow Length=15" Slope=0.0200 /' Tc=2.4 min CN=74 Runoff=3.91 cfs 0.153 af

Subcatchment 7S: Pre_35-257-AR01_DA3  Runoff Area=0.110 ac 0.00% Impervious Runoff Depth>1.78"
Flow Length=15" Slope=0.0200 /' Tc=2.4 min CN=74 Runoff=0.42 cfs 0.016 af

Total Runoff Area = 2.841 ac Runoff Volume = 0.421 af Average Runoff Depth =1.78"
100.00% Pervious =2.841 ac  0.00% Impervious = 0.000 ac
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Summary for Subcatchment 1S: Pre_35-234-AR01
[49] Hint: Tc<2dt may require smaller dt
Runoff = 2.47 cfs @ 11.93 hrs, Volume= 0.096 af, Depth> 1.78"
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 50-yr Rainfall=4.46"
Area (ac) CN Description
0.650 74  >75% Grass cover, Good, HSG C
0.650 100.00% Pervious Area
Tc Length  Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
24 15 0.0200 0.10 Sheet Flow, Sheet Flow
Grass: Short n=0.150 P2=2.60"
Subcatchment 1S: Pre_35-234-AR01
Hydrograph
O O S S S
N 1 1 | ‘Typell24hr
lf 0l 5 O,yr,,Ramfal,erAﬁ'L
T ¢ 0 } RunOff Area=0.650 ac
{0 'Runoff Volume=0.096 af
g S S - Runoff Depth>1.78"
2 l l l l l l l l l ‘ ‘ ‘ e
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A Slope=0.0200 '/*
[ - Tc=2.4 min
I ~ ON=74
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Summary for Subcatchment 2S: Pre_35-241-AR01

[49] Hint: Tc<2dt may require smaller dt

Runoff

0.38cfs @ 11.93 hrs, Volume=

0.015 af, Depth> 1.78"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs

Type Il 24-hr 50-yr Rainfall=4.46"

Area (ac) CN Description
0.100 74 >75% Grass cover, Good, HSG C
0.100 100.00% Pervious Area
Tc Length  Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
2.4 15 0.0200 0.10 Sheet Flow, Sheet Flow
Grass: Short n=0.150 P2=2.60"
Subcatchment 2S: Pre_35-241-AR01
Hydrograph
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Summary for Subcatchment 3S: Pre_35-250-AR01

[49] Hint: Tc<2dt may require smaller dt

Runoff

0.19cfs@ 11.93 hrs, Volume=

0.008 af, Depth> 1.78"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 50-yr Rainfall=4.46"

Area (ac) CN Description
0.051 74 >75% Grass cover, Good, HSG C
0.051 100.00% Pervious Area
Tc Length  Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
2.4 15 0.0200 0.10 Sheet Flow, Sheet Flow
Grass: Short n=0.150 P2=2.60"
Subcatchment 3S: Pre_35-250-AR01
Hydrograph
0_21_3"[i:jiiiI:ijiiiI:ij:iIi:j:iIi:j:ii}::j::}::I::}::ﬁ [@ Runofr]
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3 gf:‘ R o RUTTOff De >1 78"’
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Summary for Subcatchment 4S: Pre_35-255-AR02
[49] Hint: Tc<2dt may require smaller dt
Runoff = 2.73cfs@ 11.93 hrs, Volume= 0.107 af, Depth> 1.78"
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 50-yr Rainfall=4.46"
Area (ac) CN Description
0.720 74 >75% Grass cover, Good, HSG C
0.720 100.00% Pervious Area
Tc Length  Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
24 15 0.0200 0.10 Sheet Flow, Sheet Flow
Grass: Short n=0.150 P2=2.60"
Subcatchment 4S: Pre_35-255-AR02
Hydrograph
S e [ Runof]
N ~ Typell 24-hr
l l l l l l l l l 50:—yr Rainfall=4.46"
||  RunoffArea=0.720 ac.
2_' | | | | | | | | | | | | | |
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Summary for Subcatchment 5S: Pre_35-257-AR01_DA1
[49] Hint: Tc<2dt may require smaller dt
Runoff = 0.68cfs @ 11.93 hrs, Volume= 0.027 af, Depth> 1.78"
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 50-yr Rainfall=4.46"
Area (ac) CN Description
0.180 74 >75% Grass cover, Good, HSG C
0.180 100.00% Pervious Area
Tc Length  Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
2.4 15 0.0200 0.10 Sheet Flow, Sheet Flow
Grass: Short n=0.150 P2=2.60"
Subcatchment 5S: Pre_35-257-AR01_DA1
Hydrograph
o |
or{ | o sl A SR A S R RN S
s} | | o Typeli2a-hr]
os{ | |  50-yrRainfall=4.46" |
=t || Runoff Area=0.180 ac
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T 0'35_5'/l’****l""l*""l""l*""‘""l* ***** L,,,J,,,,;ElOW,Lﬁngih;15,,,
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Summary for Subcatchment 6S: Pre_35-257-AR01_DA2
[49] Hint: Tc<2dt may require smaller dt
Runoff = 391 cfs@ 11.93 hrs, Volume= 0.153 af, Depth> 1.78"
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 50-yr Rainfall=4.46"
Area (ac) CN Description
1.030 74  >75% Grass cover, Good, HSG C
1.030 100.00% Pervious Area
Tc Length  Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
2.4 15 0.0200 0.10 Sheet Flow, Sheet Flow
Grass: Short n=0.150 P2=2.60"
Subcatchment 6S: Pre_35-257-AR01_DA2
Hydrograph
5 VS R AU VRO SN AU N RV NS SO S RO DA N
4t | l l l l l l l l l l ‘
tr | : : Type I 24- hr
| I . 50- -yr Ralnfallr4 46"
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Summary for Subcatchment 7S: Pre_35-257-AR01_DA3

[49] Hint: Tc<2dt may require smaller dt

Runoff

0.42cfs@ 11.93 hrs, Volume= 0.016 af, Depth> 1.78"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 50-yr Rainfall=4.46"

Area (ac) CN Description
0.110 74 >75% Grass cover, Good, HSG C
0.110 100.00% Pervious Area

Tc Length  Slope Velocity Capacity Description

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

2.4 15 0.0200 0.10 Sheet Flow, Sheet Flow

Grass: Short n=0.150 P2=2.60"
Subcatchment 7S: Pre_35-257-AR01_DAS3
Hydrograph
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Time span=5.00-20.00 hrs, dt=0.05 hrs, 301 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 1S: Pre_35-234-AR01 Runoff Area=0.650 ac 0.00% Impervious Runoff Depth>2.17"
Flow Length=15" Slope=0.0200 /' Tc=2.4 min CN=74 Runoff=2.98 cfs 0.117 af

Subcatchment 2S: Pre_35-241-AR01 Runoff Area=0.100 ac 0.00% Impervious Runoff Depth>2.17"
Flow Length=15" Slope=0.0200 /' Tc=2.4 min CN=74 Runoff=0.46 cfs 0.018 af

Subcatchment 3S: Pre_35-250-AR01 Runoff Area=0.051 ac 0.00% Impervious Runoff Depth>2.17"
Flow Length=15" Slope=0.0200 /' Tc=2.4 min CN=74 Runoff=0.23 cfs 0.009 af

Subcatchment 4S: Pre_35-255-AR02 Runoff Area=0.720 ac 0.00% Impervious Runoff Depth>2.17"
Flow Length=15" Slope=0.0200 /' Tc=2.4 min CN=74 Runoff=3.30 cfs 0.130 af

Subcatchment 5S: Pre_35-257-AR01_DA1  Runoff Area=0.180 ac 0.00% Impervious Runoff Depth>2.17"
Flow Length=15" Slope=0.0200 /' Tc=2.4 min CN=74 Runoff=0.83 cfs 0.032 af

Subcatchment 6S: Pre_35-257-AR01_DA2  Runoff Area=1.030 ac 0.00% Impervious Runoff Depth>2.17"
Flow Length=15" Slope=0.0200 /' Tc=2.4 min CN=74 Runoff=4.73 cfs 0.186 af

Subcatchment 7S: Pre_35-257-AR01_DA3  Runoff Area=0.110 ac 0.00% Impervious Runoff Depth>2.17"
Flow Length=15" Slope=0.0200 /' Tc=2.4 min CN=74 Runoff=0.50 cfs 0.020 af

Total Runoff Area = 2.841 ac Runoff Volume = 0.513 af Average Runoff Depth =2.17"
100.00% Pervious =2.841 ac  0.00% Impervious = 0.000 ac
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Summary for Subcatchment 1S: Pre_35-234-AR01

[49] Hint: Tc<2dt may require smaller dt

Runoff

2.98cfs@ 11.93 hrs, Volume=

0.117 af, Depth> 2.17"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 100-yr Rainfall=4.99"

Area (ac) CN Description
0.650 74  >75% Grass cover, Good, HSG C
0.650 100.00% Pervious Area
Tc Length  Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
2.4 15 0.0200 0.10 Sheet Flow, Sheet Flow
Grass: Short n=0.150 P2=2.60"
Subcatchment 1S: Pre_35-234-AR01
Hydrograph
M
€10 ~ Typell24-hr
i i i i i i i 100 yr Ramfallf4 99"
I A A } RunOff Area 0. 650 ‘ac
2_,/3 ””” i""i’""i"’f”"i""" ""iRUﬂUffVOlemE;UIl7 af
s {1 Runoff Depth>2.17"
I I Flow Length=15'
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Summary for Subcatchment 2S: Pre_35-241-AR01

[49] Hint: Tc<2dt may require smaller dt

Runoff

0.46 cfs @ 11.93 hrs, Volume=

0.018 af, Depth> 2.17"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs

Type Il 24-hr 100-yr Rainfall=4.99"

Area (ac) CN Description
0.100 74  >75% Grass cover, Good, HSG C
0.100 100.00% Pervious Area
Tc Length  Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
2.4 15 0.0200 0.10 Sheet Flow, Sheet Flow
Grass: Short n=0.150 P2=2.60"
Subcatchment 2S: Pre_35-241-AR01
Hydrograph
osd S T
048_; L e e R E W N - e e e |
04e] :::::;:::;:::::;:::;:Iypél[:?24;1]1’5:’
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Summary for Subcatchment 3S: Pre_35-250-AR01

[49] Hint: Tc<2dt may require smaller dt

Runoff

0.23cfs@ 11.93 hrs, Volume=

0.009 af, Depth> 2.17"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 100-yr Rainfall=4.99"

Area (ac) CN Description
0.051 74  >75% Grass cover, Good, HSG C
0.051 100.00% Pervious Area
Tc Length  Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
2.4 15 0.0200 0.10 Sheet Flow, Sheet Flow
Grass: Short n=0.150 P2=2.60"
Subcatchment 3S: Pre_35-250-AR01
Hydrograph
I B S S S S SR R R
o2l {1 bmEEl
ozf | 4 Typell 24-hr
0-22‘5 D [ T R E B | I I F’”T””F’;”
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Summary for Subcatchment 4S: Pre_35-255-AR02

[49] Hint: Tc<2dt may require smaller dt

Runoff

3.30cfs@ 11.93 hrs, Volume=

0.130 af, Depth> 2.17"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 100-yr Rainfall=4.99"

Area (ac)

CN  Description

0.720

74

>75% Grass cover, Good, HSG C

0.720

Tc Length
(feet)

(min)

100.00% Pervious Area

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

Flow (cfs)

2.4

15

0.0200

0.10

Sheet Flow, Sheet Flow

Grass: Short n=0.150 P2=2.60"

Subcatchment 4S: Pre_35-255-AR02

Hydrograph

,,,,,, Type Il 24-hr.
100 -yr Ramfallv4 99"
RunOff Area 0. 720 ‘ac

FIoW Léngth 15'
Slopezo 0200 [

T [
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| | | |
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Summary for Subcatchment 5S: Pre_35-257-AR01_DA1

[49] Hint: Tc<2dt may require smaller dt

Runoff 0.83cfs@ 11.93 hrs, Volume=

0.032 af, Depth> 2.17"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs

Type Il 24-hr 100-yr Rainfall=4.99"

Area (ac) CN Description
0.180 74 >75% Grass cover, Good, HSG C
0.180 100.00% Pervious Area
Tc Length  Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
2.4 15 0.0200 0.10 Sheet Flow, Sheet Flow
Grass: Short n=0.150 P2=2.60"
Subcatchment 5S: Pre_35-257-AR01 DAl
Hydrograph
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Summary for Subcatchment 6S: Pre_35-257-AR01_DA2

[49] Hint: Tc<2dt may require smaller dt

Runoff

= 473 cfs@ 11.93 hrs, Volume= 0.186 af, Depth> 2.17"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 100-yr Rainfall=4.99"

Area (ac) CN Description

1.030 74 >75% Grass cover, Good, HSG C

1.030 100.00% Pervious Area

Tc Length  Slope Velocity Capacity Description
(min)

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

Flow (cfs)

2.4

15 0.0200 0.10 Sheet Flow, Sheet Flow
Grass: Short n=0.150 P2=2.60"

Subcatchment 6S: Pre_35-257-AR01_DA2
Hydrograph
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Summary for Subcatchment 7S: Pre_35-257-AR01_DA3
[49] Hint: Tc<2dt may require smaller dt
Runoff = 0.50cfs @ 11.93 hrs, Volume= 0.020 af, Depth> 2.17"
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 100-yr Rainfall=4.99"
Area (ac) CN Description
0.110 74 >75% Grass cover, Good, HSG C
0.110 100.00% Pervious Area
Tc Length  Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
2.4 15 0.0200 0.10 Sheet Flow, Sheet Flow
Grass: Short n=0.150 P2=2.60"
Subcatchment 7S: Pre_35-257-AR01_DAS3
Hydrograph
oss{ | [ Runof]
KB Typell24-hr |
oy | || 100yrRainfall=4.99" |
o I I R - Runoff Area=0.110 ac
oy | ‘Runoff Volume 0.020 af
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2 i+ ********%************************1**
2 0.25—:”/: | | | | | | FIOW Length 15
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Access Roads Post-Construction Runoff Calculations
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Post_35-257-AR01_DA3 V. Swale_DA3

Post_35-234-AR01 V.Swale

OC
O

Post_35-257-AR01_DA1 V. Swale_DAf1

Post_35-241-AR01 V.Swale
@——D 7R
@ —> | 3R Post 35-257-AR01_DA2 V. Swale_DA2
Post_35-250-AR01 V. Swale
D | 4R
Post_35-255-AR02 V. Swale

Reach Routing Diagram for Post_ ACCESS ROADS
Prepared by ERM, Printed 3/24/2017
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Area Listing (all nodes)

Area CN Description
(acres) (subcatchment-numbers)

2.841 89 Gravel roads, HSG C (1S, 2S, 3S, 4S5, 5S, 6S, 7S)
2.841 89 TOTAL AREA
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Soil Listing (all nodes)

Area Soil Subcatchment
(acres) Group Numbers
0.000 HSG A
0.000 HSG B
2.841 HSG C 1§, 2S5, 35S, 4S5, 55, 6S, 7S
0.000 HSG D
0.000 Other
2.841 TOTAL AREA
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Ground Covers (all 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 2.841 0.000 0.000 2.841 Gravelroads 1S, 2S, 3S, 4S, 5S,
6S, 7S

0.000 0.000 2.841 0.000 0.000 2.841 TOTAL AREA
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Time span=5.00-20.00 hrs, dt=0.05 hrs, 301 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 1S: Post_35-234-AR01 Runoff Area=0.650 ac 0.00% Impervious Runoff Depth>1.25"
Flow Length=15" Slope=0.0200 /' Tc=2.4 min CN=89 Runoff=1.68 cfs 0.068 af

Subcatchment 2S: Post_35-241-AR01 Runoff Area=0.100 ac 0.00% Impervious Runoff Depth>1.25"
Flow Length=15" Slope=0.0200 /' Tc=2.4 min CN=89 Runoff=0.26 cfs 0.010 af

Subcatchment 3S: Post_35-250-AR01 Runoff Area=0.051 ac 0.00% Impervious Runoff Depth>1.25"
Flow Length=15" Slope=0.0200 /' Tc=2.4 min CN=89 Runoff=0.13 cfs 0.005 af

Subcatchment 4S: Post_35-255-AR02 Runoff Area=0.720 ac 0.00% Impervious Runoff Depth>1.25"
Flow Length=15" Slope=0.0200 /' Tc=2.4 min CN=89 Runoff=1.86 cfs 0.075 af

Subcatchment 5S: Post_35-257-AR01_DA3 Runoff Area=0.110 ac 0.00% Impervious Runoff Depth>1.25"
Flow Length=15" Slope=0.0200 /' Tc=2.4 min CN=89 Runoff=0.28 cfs 0.011 af

Subcatchment 6S: Post_35-257-AR01_DA1 Runoff Area=0.180 ac 0.00% Impervious Runoff Depth>1.25"
Flow Length=15" Slope=0.0200 /' Tc=2.4 min CN=89 Runoff=0.47 cfs 0.019 af

Subcatchment 7S: Post_35-257-AR01_DA2 Runoff Area=1.030 ac 0.00% Impervious Runoff Depth>1.25"
Flow Length=15" Slope=0.0200 /' Tc=2.4 min CN=89 Runoff=2.66 cfs 0.107 af

Reach 1R: V.Swale Avg. Flow Depth=0.22" Max Vel=1.41 fps Inflow=1.68 cfs 0.068 af
n=0.080 L=1,900.0' S=0.0579 '/ Capacity=12.97 cfs Outflow=0.73 cfs 0.065 af

Reach 2R: V.Swale Avg. Flow Depth=0.11" Max Vel=0.89 fps Inflow=0.26 cfs 0.010 af
n=0.080 L=300.0" S=0.0533'/" Capacity=12.45 cfs Outflow=0.21 cfs 0.010 af

Reach 3R: V. Swale Avg. Flow Depth=0.08" Max Vel=0.71 fps Inflow=0.13 cfs 0.005 af
n=0.080 L=160.0" S=0.0500'" Capacity=12.05 cfs Outflow=0.11 cfs 0.005 af

Reach 4R: V. Swale Avg. Flow Depth=0.24' Max Vel=1.06 fps Inflow=1.86 cfs 0.075 af
n=0.080 L=2,090.0' S=0.0287'/" Capacity=9.13 cfs Outflow=0.64 cfs 0.071 af

Reach 5R: V. Swale_DA3 Avg. Flow Depth=0.14" Max Vel=0.62 fps Inflow=0.28 cfs 0.011 af
n=0.080 L=330.0'" S=0.0182'/" Capacity=7.27 cfs Outflow=0.20 cfs 0.011 af

Reach 6R: V. Swale DA1 Avg. Flow Depth=0.17" Max Vel=0.72 fps Inflow=0.47 cfs 0.019 af
n=0.080 L=515.0'" S=0.0194'/" Capacity=7.51 cfs Outflow=0.29 cfs 0.018 af

Reach 7R: V. Swale_DA2 Avg. Flow Depth=0.24' Max Vel=1.57 fps Inflow=2.66 cfs 0.107 af
n=0.080 L=3,004.0' S=0.0639 '/ Capacity=13.63 cfs Outflow=0.93 cfs 0.101 af

Total Runoff Area = 2.841 ac Runoff Volume = 0.296 af Average Runoff Depth = 1.25"
100.00% Pervious =2.841 ac  0.00% Impervious = 0.000 ac
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Summary for Subcatchment 1S: Post_35-234-AR01

[49] Hint: Tc<2dt may require smaller dt

Runoff

1.68cfs @ 11.93 hrs, Volume=

0.068 af, Depth> 1.25"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 2-yr Rainfall=2.38"

Area (ac)

CN  Description

0.650

89

Gravel roads, HSG C

0.650

Tc Length
(feet)

(min)

100.00% Pervious Area

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

Flow (cfs)

2.4

—_
|

15

0.0200 0.10

Sheet Flow, Sheet Flow
Grass: Short n=0.150 P2=2.60"

Subcatchment 1S: Post_35-234-AR01

Hydrograph
I I

B T ——

2-yr Rainfall=2.38"

Runo

Type Ii 2443hr

Runoff Area=0.650 ac
Runoff Volume=0.068 af
ff Depth>1.25"

'Flow Length=15’

Slope=0.0200 '/

Tc=2.4 min
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Summary for Subcatchment 2S: Post_35-241-AR01
[49] Hint: Tc<2dt may require smaller dt
Runoff = 0.26 cfs @ 11.93 hrs, Volume= 0.010 af, Depth> 1.25"
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 2-yr Rainfall=2.38"
Area (ac) CN Description
0.100 89 Gravel roads, HSG C
0.100 100.00% Pervious Area
Tc Length  Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
2.4 15 0.0200 0.10 Sheet Flow, Sheet Flow
Grass: Short n=0.150 P2=2.60"
Subcatchment 2S: Post_35-241-AR01
Hydrograph
0.26—2'"
0.24—2'"
0.22—2 ’
0.2—?"
0.18—2'"
g 0.16—?"
z 0.14—2 ’
= 0124
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Summary for Subcatchment 3S: Post_35-250-AR01
[49] Hint: Tc<2dt may require smaller dt
Runoff = 0.13cfs@ 11.93 hrs, Volume= 0.005 af, Depth> 1.25"
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 2-yr Rainfall=2.38"
Area (ac) CN Description
0.051 89 Gravel roads, HSG C
0.051 100.00% Pervious Area
Tc Length  Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
2.4 15 0.0200 0.10 Sheet Flow, Sheet Flow
Grass: Short n=0.150 P2=2.60"
Subcatchment 3S: Post_35-250-AR01
Hydrograph
o-mé":ﬁﬁﬁI:[:Iﬁ:[:ﬁI:TmTﬁI:ﬁI:Iﬁ]::[:fﬁ:‘::ﬁ 20en)
sy | . B T y,e,,u,2,4,,h[,,
0'123, t--- - - - - - :f~~:~2;yrRamfallf2 38
AL B | o o B A ]
% | Rund)ff Area=0.051 aC
ol | :Iﬁ@ﬁnéffﬁ\ﬁl}ifﬁﬁé:@,@@ﬁiéfﬁﬁ
Soeey | W] Runoff Depth>1. 25',',
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il ] FlowLength=15'
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oosd | ”I(;”Z 47[[1]]’]77
ol | ~ CN=89
o2 | . P L
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Summary for Subcatchment 4S: Post_35-255-AR02

[49] Hint: Tc<2dt may require smaller dt
Runoff = 1.86cfs @ 11.93 hrs, Volume= 0.075 af, Depth> 1.25"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 2-yr Rainfall=2.38"

Area (ac) CN Description
0.720 89 Gravel roads, HSG C

0.720 100.00% Pervious Area
Tc Length  Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
2.4 15 0.0200 0.10 Sheet Flow, Sheet Flow

Grass: Short n=0.150 P2=2.60"

Subcatchment 4S: Post_35-255-AR02
Hydrograph

i l l i l i o 1””17””1””
{ i Type Il 24-hr
EEEEE  2yrRainfall=238°
{ - Runoff Area=0.720 ac
{0 'Runoff Volume=0.075 af
[l ]| RunoffDepth>1.25"

'Flow Length=15’

Flow (cfs)
n

Slope=0.0200 '/

Tc=2.4 min

L L L L y ----/----|/----| ----/----/----'---- T T T T
5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
Time (hours)
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Summary for Subcatchment 5S: Post 35-257-AR01_DA3
[49] Hint: Tc<2dt may require smaller dt
Runoff = 0.28 cfs @ 11.93 hrs, Volume= 0.011 af, Depth> 1.25"
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 2-yr Rainfall=2.38"
Area (ac) CN Description
0.110 89 Gravel roads, HSG C
0.110 100.00% Pervious Area
Tc Length  Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
2.4 15 0.0200 0.10 Sheet Flow, Sheet Flow
Grass: Short n=0.150 P2=2.60"
Subcatchment 5S: Post_35-257-AR01_DA3
Hydrograph
oAl == | e
o2sf | Typell24fhr,,
Z'EE,l’""l""l""*l""l* ************** %***fffzyrRamfaH 238"
022y | ~ Runoff Area=0.110 ac |
o2y | R udoff\lolume-(mll‘af
J 21:: | R ””V*”*RUI‘TOff Depth>l 25" ]
I I e e R | | Rt P S S NI SE R
oy | o Flow Length=15" |
L3 [ N S 1 Slope=0.0200"/' |
0.1 | | | | |
008l (I R ”TC_2.4 rmn*
oosf | B4 - CN=89 |
oo4f | . He o
0.024 | 1 1 1 1 1 1 1
G-5 : 7 5 9 10 '1'{' ' '1'2' - '1'5' - '1'4' - '1'5' - '1'6' - '1'f' - '1'5' B '1'5' 20

Time (hours)



Post_ ACCESS ROADS Type Il 24-hr 2-yr Rainfall=2.38"

Prepared by ERM Printed 3/24/2017
HydroCAD® 10.00-18 s/n 09594 © 2016 HydroCAD Software Solutions LLC Page 11

Summary for Subcatchment 6S: Post 35-257-AR01_DA1

[49] Hint: Tc<2dt may require smaller dt
Runoff = 0.47 cfs @ 11.93 hrs, Volume= 0.019 af, Depth> 1.25"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 2-yr Rainfall=2.38"

Area (ac) CN Description
0.180 89 Gravel roads, HSG C

0.180 100.00% Pervious Area
Tc Length  Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
2.4 15 0.0200 0.10 Sheet Flow, Sheet Flow

Grass: Short n=0.150 P2=2.60"

Subcatchment 6S: Post_35-257-AR01 DAl

Hydrograph
r—-———"+ -~ ~"~"~"F-"~“"~“"%-"~-~"~“"~“"F~-~"~“"~“"%-"~“"~“"~“"F~-"~“"~“"%-"~“"~“"~“"F~-~“"~“f*=-"~-“"=“~“"F -~~~ F- -~ ~"F=-=>=>-%T=>==-=-F~=7"1
‘.- - 4 _____1_______1_______1l_______1l_______1_______1____L___]
7 5
o4 | [EEl R R ST I T
vt 0 S S . Typell 24-hr
" | | | | | | | | | L,‘ L | B | |
RAVE 0 [ R - 2-yr Rainfall=2.38"
N | | | | | | | | | | | |
038F 1+ 1" 0T T DOy iA A ANvm~ae\ 10N ~~ |
wll || Runoff Area=0.180 ac |
034 '/””1””V’”’T””F”’T””V” = Y T L U D L S Y T
o2{ [ | Runoff Volume=0.019 af |
2oedl 0| Runoff Depth>1.25" |
sy 4  Runoitbeptn=l.co" |
gozq W Flowlength=15""
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1 T e ) _— - - -4 - - — = 4 — |— [
oed | W ~ Slope=0.0200 /"
o166 4+ -4 N
ol |+ g Tc=2.4min
od2f |l  cN=89 |
S e UiN=eT
sl | e o
o4y | e R
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Summary for Subcatchment 7S: Post_35-257-AR01_DA2

[49] Hint: Tc<2dt may require smaller dt

Runoff =

2.66 cfs@ 11.93 hrs, Volume=

0.107 af, Depth> 1.25"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs

Type Il 24-hr 2-yr Rainfall=2.38"

Area (ac) CN Description

1.030

89 Gravel roads, HSG C

1.030

Tc Length

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

100.00% Pervious Area

(cfs)

Slope Velocity Capacity Description

2.4 15 0.0200 0.10

Sheet Flow, Sheet Flow
Grass: Short n=0.150 P2=2.60"

Subcatchment 7S: Post_35-257-AR01_DA2

Flow (cfs)

Type Il 24-hr
2-yr Rainfall=2.38"
-~ Runoff Area=1.030 ac
'Runoff Volume=0.107 af
~ Runoff Depth>1.25"
3 'Flow Length=15'
~Slope=0.0200 /"
Tc=2.4 min

T
12

-[’----’----’----'--------’----’----
13 14 15 16 17 18 19 20

Time (hours)



Post_ ACCESS ROADS Type Il 24-hr 2-yr Rainfall=2.38"

Prepared by ERM Printed 3/24/2017
HydroCAD® 10.00-18 s/n 09594 © 2016 HydroCAD Software Solutions LLC Page 13

Summary for Reach 1R: V.Swale

Inflow Area = 0.650 ac, 0.00% Impervious, Inflow Depth > 1.25" for 2-yr event
Inflow = 1.68cfs @ 11.93 hrs, Volume= 0.068 af
Outflow = 0.73 cfs @ 12.40 hrs, Volume= 0.065 af, Atten=56%, Lag= 28.0 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Max. Velocity= 1.41 fps, Min. Travel Time= 22.4 min
Avg. Velocity = 0.48 fps, Avg. Travel Time= 66.3 min

Peak Storage= 1,007 cf @ 12.02 hrs
Average Depth at Peak Storage= 0.22'
Bank-Full Depth= 1.00" Flow Area= 4.0 sf, Capacity= 12.97 cfs

2.00' x 1.00" deep channel, n=0.080 Earth, long dense weeds
Side Slope Z-value=2.0"/" Top Width= 6.00'

Length= 1,900.0' Slope= 0.0579 /'

Inlet Invert= 1,270.00', Outlet Invert= 1,160.00'

Reach 1R: V.Swale
Hydrograph

|
|
| E Inflow

| O Outflow

Inflow Area=0.650 ac
Avg. Flow Depth=0.22"

Flow (cfs)
n
e

e

Time (hours)
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Summary for Reach 2R: V.Swale

Inflow Area = 0.100 ac, 0.00% Impervious, Inflow Depth > 1.25" for 2-yr event
Inflow = 0.26 cfs @ 11.93 hrs, Volume= 0.010 af
Outflow = 0.21 cfs @ 12.06 hrs, Volume= 0.010 af, Atten=20%, Lag= 8.0 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Max. Velocity= 0.89 fps, Min. Travel Time= 5.6 min
Avg. Velocity = 0.25 fps, Avg. Travel Time= 19.9 min

Peak Storage= 71 cf @ 11.97 hrs
Average Depth at Peak Storage= 0.11'
Bank-Full Depth= 1.00" Flow Area= 4.0 sf, Capacity= 12.45 cfs

2.00" x 1.00" deep channel, n=0.080 Earth, long dense weeds
Side Slope Z-value=2.0"/" Top Width= 6.00'

Length= 300.0' Slope= 0.0533 "/

Inlet Invert= 1,076.00', Outlet Invert= 1,060.00'

Reach 2R: V.Swale
Hydrograph

I

|

‘ E Inflow
—————————————————————————————— ~——-| | Outflow

Inflow Area=0.100 ac -

~ n=0080

Flow (cfs)

002] 77
WzzZzzzzz7zzzzZz222

5 6 7 8 9 11

12
Time (hours)
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Summary for Reach 3R: V. Swale
Inflow Area = 0.051 ac, 0.00% Impervious, Inflow Depth > 1.25" for 2-yr event
Inflow = 0.13cfs@ 11.93 hrs, Volume= 0.005 af
Outflow = 0.11cfs@ 12.02 hrs, Volume= 0.005 af, Atten= 15%, Lag= 5.4 min
Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Max. Velocity= 0.71 fps, Min. Travel Time= 3.8 min
Avg. Velocity = 0.22 fps, Avg. Travel Time= 12.4 min
Peak Storage= 26 cf @ 11.96 hrs
Average Depth at Peak Storage= 0.08'
Bank-Full Depth= 1.00" Flow Area= 4.0 sf, Capacity= 12.05 cfs
2.00" x 1.00" deep channel, n=0.080 Earth, long dense weeds
Side Slope Z-value=2.0"/" Top Width= 6.00'
Length= 160.0" Slope= 0.0500 '/'
Inlet Invert= 1,116.00', Outlet Invert= 1,108.00'
Reach 3R: V. Swale
Hydrograph
b [Wniow
E S S N 1y -7y ... . | [|3outfow
0.14] | | | | | | | | | | | |
41 B  InflowArea=0.051ac
ey 4 KMl MaxVel=0.71fps
0.1 | | | | | | | | | | | | |
wl | - n=0.080
Bowl | PR - L=1600"
2 0.07] | R | .l e—nANACENA T
& 0.063 | S R I l""l*""l""l*s;lﬁkoﬁoal*l"
wof | N - Capacity=12.05 cfs
004_3 i | | i i i | | | | | | |
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Summary for Reach 4R: V. Swale

Inflow Area = 0.720 ac, 0.00% Impervious, Inflow Depth > 1.25" for 2-yr event
Inflow = 1.86cfs @ 11.93 hrs, Volume= 0.075 af
Outflow = 0.64 cfs @ 12.58 hrs, Volume= 0.071 af, Atten=66%, Lag= 39.0 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Max. Velocity= 1.06 fps, Min. Travel Time= 32.9 min
Avg. Velocity = 0.39 fps, Avg. Travel Time= 88.2 min

Peak Storage= 1,260 cf @ 12.03 hrs
Average Depth at Peak Storage= 0.24"
Bank-Full Depth= 1.00" Flow Area= 4.0 sf, Capacity= 9.13 cfs

2.00" x 1.00" deep channel, n=0.080 Earth, long dense weeds
Side Slope Z-value=2.0"/'" Top Width= 6.00'

Length= 2,090.0' Slope= 0.0287 /'

Inlet Invert= 1,114.00', Outlet Invert= 1,054.00'

Reach 4R: V. Swale

Hydrograph
o [Eow
S T R O Outfiow
R - Inflow Area=0.720 ac
I T AR Avg. Flow Depth=0.24'
N
7
(Ve
5

Time (hours)
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Summary for Reach 5R: V. Swale DAS3

Inflow Area = 0.110ac, 0.00% Impervious, Inflow Depth > 1.25" for 2-yr event
Inflow = 0.28 cfs @ 11.93 hrs, Volume= 0.011 af
Outflow = 0.20cfs @ 12.13 hrs, Volume= 0.011 af, Atten=30%, Lag= 12.3 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Max. Velocity= 0.62 fps, Min. Travel Time= 8.9 min
Avg. Velocity = 0.18 fps, Avg. Travel Time= 30.8 min

Peak Storage= 107 cf @ 11.98 hrs
Average Depth at Peak Storage= 0.14"
Bank-Full Depth= 1.00" Flow Area= 4.0 sf, Capacity= 7.27 cfs

2.00" x 1.00" deep channel, n=0.080 Earth, long dense weeds
Side Slope Z-value=2.0"/'" Top Width= 6.00'

Length= 330.0' Slope=0.0182"/

Inlet Invert= 1,054.00', Outlet Invert= 1,048.00'

Reach 5R: V. Swale_DA3
Hydrograph

T @ Inflow
O Outflow

Flow (cfs)
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Summary for Reach 6R: V. Swale DAl

Inflow Area = 0.180 ac, 0.00% Impervious, Inflow Depth > 1.25" for 2-yr event
Inflow = 0.47 cfs @ 11.93 hrs, Volume= 0.019 af
Outflow = 0.29cfs @ 12.19 hrs, Volume= 0.018 af, Atten= 38%, Lag= 16.0 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Max. Velocity= 0.72 fps, Min. Travel Time= 12.0 min
Avg. Velocity = 0.21 fps, Avg. Travel Time= 40.0 min

Peak Storage= 209 cf @ 11.99 hrs
Average Depth at Peak Storage= 0.17"
Bank-Full Depth= 1.00" Flow Area= 4.0 sf, Capacity= 7.51 cfs

2.00" x 1.00" deep channel, n=0.080 Earth, long dense weeds
Side Slope Z-value=2.0"/" Top Width= 6.00'

Length= 515.0' Slope=0.0194"/"

Inlet Invert= 1,240.00', Outlet Invert= 1,230.00'

Reach 6R: V. Swale_DA1l

Hydrograph
T TEiow
S Emm S T U S N - 77
{1 K InflowArea=0.180 a
I S R AR AR Avg. Flow Depth=0.17"
1l Maxvel=072fps
035 7777777777777 BN ~ n=0.080
S (R R . ~ L=515.0"
50.25—: i ‘ ‘ i ! ! ! [ B
0.15—5"///: i
0.05—3 o |
|1 £
0L
5

Time (hours)
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Summary for Reach 7R: V. Swale_DA2

for 2-yr event

Inflow Area = 1.030 ac, 0.00% Impervious, Inflow Depth > 1.25"
Inflow = 2.66 cfs@ 11.93 hrs, Volume= 0.107 af
Outflow = 0.93cfs @ 12.57 hrs, Volume=

0.101 af, Atten=65%, Lag= 38.3 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Max. Velocity= 1.57 fps, Min. Travel Time= 31.9 min
Avg. Velocity = 0.58 fps, Avg. Travel Time= 86.3 min

Peak Storage= 1,786 cf @ 12.03 hrs
Average Depth at Peak Storage= 0.24"
Bank-Full Depth= 1.00" Flow Area= 4.0 sf, Capacity= 13.63 cfs

2.00" x 1.00" deep channel, n=0.080 Earth, long dense weeds
Side Slope Z-value=2.0"/" Top Width= 6.00'

Length= 3,004.0' Slope= 0.0639 /'

Inlet Invert= 1,240.00', Outlet Invert= 1,048.00'

Reach 7R: V. Swale_DA2

oo

I T v T S S R S R 8 Oumtow
R - Inflow Area=1.030 ac
|| Avg. Flow Depth=0.24
B MaxVel=157 fps
1T B n=0080
g I ~ L=3,004.0°
Ey ! Bl S=006397
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Time span=5.00-20.00 hrs, dt=0.05 hrs, 301 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 1S: Post_35-234-AR01 Runoff Area=0.650 ac 0.00% Impervious Runoff Depth>2.07"
Flow Length=15" Slope=0.0200 /' Tc=2.4 min CN=89 Runoff=2.69 cfs 0.112 af

Subcatchment 2S: Post_35-241-AR01 Runoff Area=0.100 ac 0.00% Impervious Runoff Depth>2.07"
Flow Length=15" Slope=0.0200 /' Tc=2.4 min CN=89 Runoff=0.41 cfs 0.017 af

Subcatchment 3S: Post_35-250-AR01 Runoff Area=0.051 ac 0.00% Impervious Runoff Depth>2.07"
Flow Length=15" Slope=0.0200 /' Tc=2.4 min CN=89 Runoff=0.21 cfs 0.009 af

Subcatchment 4S: Post_35-255-AR02 Runoff Area=0.720 ac 0.00% Impervious Runoff Depth>2.07"
Flow Length=15" Slope=0.0200 /' Tc=2.4 min CN=89 Runoff=2.98 cfs 0.124 af

Subcatchment 5S: Post_35-257-AR01_DA3 Runoff Area=0.110 ac 0.00% Impervious Runoff Depth>2.07"
Flow Length=15" Slope=0.0200 /' Tc=2.4 min CN=89 Runoff=0.45 cfs 0.019 af

Subcatchment 6S: Post_35-257-AR01_DA1 Runoff Area=0.180 ac 0.00% Impervious Runoff Depth>2.07"
Flow Length=15" Slope=0.0200 /' Tc=2.4 min CN=89 Runoff=0.74 cfs 0.031 af

Subcatchment 7S: Post_35-257-AR01_DA2 Runoff Area=1.030 ac 0.00% Impervious Runoff Depth>2.07"
Flow Length=15" Slope=0.0200 /' Tc=2.4 min CN=89 Runoff=4.26 cfs 0.178 af

Reach 1R: V.Swale Avg. Flow Depth=0.31" Max Vel=1.71 fps Inflow=2.69 cfs 0.112 af
n=0.080 L=1,900.0' S=0.0579 '/ Capacity=12.97 cfs Outflow=1.36 cfs 0.109 af

Reach 2R: V.Swale Avg. Flow Depth=0.14" Max Vel=1.07 fps Inflow=0.41 cfs 0.017 af
n=0.080 L=300.0" S=0.0533'/" Capacity=12.45 cfs Outflow=0.34 cfs 0.017 af

Reach 3R: V. Swale Avg. Flow Depth=0.10" Max Vel=0.85 fps Inflow=0.21 cfs 0.009 af
n=0.080 L=160.0" S=0.0500'/" Capacity=12.05 cfs Outflow=0.19 cfs 0.009 af

Reach 4R: V. Swale Avg. Flow Depth=0.35" Max Vel=1.29 fps Inflow=2.98 cfs 0.124 af
n=0.080 L=2,090.0' S=0.0287'/" Capacity=9.13 cfs Outflow=1.22 cfs 0.119 af

Reach 5R: V. Swale_DA3 Avg. Flow Depth=0.19' Max Vel=0.74 fps Inflow=0.45 cfs 0.019 af
n=0.080 L=330.0'" S=0.0182'/" Capacity=7.27 cfs Outflow=0.33 cfs 0.019 af

Reach 6R: V. Swale DA1 Avg. Flow Depth=0.24' Max Vel=0.86 fps Inflow=0.74 cfs 0.031 af
n=0.080 L=515.0'" S=0.0194'/" Capacity=7.51 cfs Outflow=0.50 cfs 0.030 af

Reach 7R: V. Swale_DA2 Avg. Flow Depth=0.34' Max Vel=1.91 fps Inflow=4.26 cfs 0.178 af
n=0.080 L=3,004.0' S=0.0639 '/ Capacity=13.63 cfs Outflow=1.75 cfs 0.170 af

Total Runoff Area = 2.841 ac Runoff Volume = 0.490 af Average Runoff Depth = 2.07"
100.00% Pervious =2.841 ac  0.00% Impervious = 0.000 ac
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Summary for Subcatchment 1S: Post_35-234-AR01
[49] Hint: Tc<2dt may require smaller dt
Runoff = 269cfs@ 11.93 hrs, Volume= 0.112 af, Depth> 2.07"
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 10-yr Rainfall=3.35"
Area (ac) CN Description
0.650 89 Gravel roads, HSG C
0.650 100.00% Pervious Area
Tc Length  Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
2.4 15 0.0200 0.10 Sheet Flow, Sheet Flow
Grass: Short n=0.150 P2=2.60"
Subcatchment 1S: Post_35-234-AR01
Hydrograph
1 -
I | 1 | ‘Typell24 -hr
l l l l l l l l 10 yr RamfallrS 35"
g fffﬁfﬁRunbffArea—G 650‘ C
{0 iRunoff‘VoI‘ume—O.‘llz af
g R - Runoff Depth>2.07"
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g I T - Flow Length=15
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I - CN=s9
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Summary for Subcatchment 2S: Post_35-241-AR01

[49] Hint: Tc<2dt may require smaller dt

Runoff

= 0.41cfs@ 11.93 hrs, Volume= 0.017 af, Depth> 2.07"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 10-yr Rainfall=3.35"

Area (ac) CN Description

0.100 89 Gravel roads, HSG C

0.100 100.00% Pervious Area

Tc Length  Slope Velocity Capacity Description
(min)

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

Flow (cfs)

2.4

15 0.0200 0.10 Sheet Flow, Sheet Flow
Grass: Short n=0.150 P2=2.60"

Subcatchment 2S: Post_35-241-AR01
Hydrograph
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Summary for Subcatchment 3S: Post_35-250-AR01

[49] Hint: Tc<2dt may require smaller dt

Runoff

0.21 cfs@ 11.93 hrs, Volume=

0.009

af, Depth> 2.07"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs

Type Il 24-hr 10-yr Rainfall=3.35"

Area (ac) CN Description

0.051 89 Gravel roads, HSG C

0.051 100.00% Pervious Area

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

2.4 15 0.0200 0.10 Sheet Flow, Sheet Flow

Grass: Short n=0.150 P2=2.60"
Subcatchment 3S: Post_35-250-AR01
Hydrograph

I 5 N A T R 1 S S U A AU S S SO S
0,22—;'/ e 44— Jo2Acts |- - 4
o4l TFF 0 Type |l 24-hr
o2f {0 :,,,,,1,,”1””,1,15_3{@;{1[:,24,@[,,
11 ||  10-yrRainfall=3.35" |
oyt |  Runoff Area=0.051 ac |
o3l #| Runoff Volume=0.009 af |
goeyy W] Runoff Depth>2.07" |
4! @y  Flowlength=15"|
oood - Qe ‘ e
5 [ R R | Slope=0.0200 /" |
ol Te=2.4 min |
0_05-%"/‘ffffa‘ffff‘kfffa‘f———‘k —————————————————— 4‘————:————‘ _—‘ -
o4y { B ~ CN=89
oo3f | S R R
0,02—;"/f———A————F———A————F 77777777777 44— == == — — ]
00 S L7777 7707

05' : 7 'é' 'é' '1'0” '1I1'”'1I2'”'1|3””1I4”"1l5'”'1|6' ”1I7""1|8' '1'9” '2'0
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Summary for Subcatchment 4S: Post_35-255-AR02
[49] Hint: Tc<2dt may require smaller dt
Runoff = 298 cfs@ 11.93 hrs, Volume= 0.124 af, Depth> 2.07"
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 10-yr Rainfall=3.35"
Area (ac) CN Description
0.720 89 Gravel roads, HSG C
0.720 100.00% Pervious Area
Tc Length  Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
2.4 15 0.0200 0.10 Sheet Flow, Sheet Flow
Grass: Short n=0.150 P2=2.60"
Subcatchment 4S: Post_35-255-AR02
Hydrograph
I R S A A R A R 1 -
T | 1 - Type Il 24-hr
l l l l l l l l 10 yr RalnfaIIrS 35"
{0 | RunOff Area 0. 720 ‘ac
O I i e E R B " Runoff Volume=0.124 af
s {1 Runoff Depth>2.07"
2 l l l l l l '
s {0 FIoW Léngth 15
[ S | R S lgpeEQQZQO,,/,,
T - Tc=2.4 min
I . - CN=89
5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20

Time (hours)
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Summary for Subcatchment 5S: Post 35-257-AR01_DA3

[49] Hint: Tc<2dt may require smaller dt

Runoff

0.45cfs@ 11.93 hrs, Volume=

0.019 af, Depth> 2.07"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs

Type Il 24-hr 10-yr Rainfall=3.35"

Area (ac) CN Description
0.110 89 Gravel roads, HSG C
0.110 100.00% Pervious Area
Tc Length  Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
2.4 15 0.0200 0.10 Sheet Flow, Sheet Flow
Grass: Short n=0.150 P2=2.60"
Subcatchment 5S: Post_35-257-AR01_DAS3
Hydrograph
s | -
048 f | i e e ek b et bt el
8:2— T R R I A 7 I e e e T ypellﬂﬁhrf
0.42% iy E B T T L e
o4 F———%—lO*yF Ramfallf&?»
038 | T
7% K D R S SR R AR ~ Runoff Area=0.110 ac
et f| RunoffVolume=0.019 af
oy | o Runoff Depth>2.07" |
2 e e .
2 823_ L ]:[OW Lengfth—:[ﬁ,
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Summary for Subcatchment 6S: Post 35-257-AR01_DA1
[49] Hint: Tc<2dt may require smaller dt
Runoff = 0.74 cfs @ 11.93 hrs, Volume= 0.031 af, Depth> 2.07"
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 10-yr Rainfall=3.35"
Area (ac) CN Description
0.180 89 Gravel roads, HSG C
0.180 100.00% Pervious Area
Tc Length  Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
2.4 15 0.0200 0.10 Sheet Flow, Sheet Flow
Grass: Short n=0.150 P2=2.60"
Subcatchment 6S: Post_35-257-AR01 DAl
Hydrograph
I S S S S R
b B Typell2ahr
oesd | ﬁiQ—SZERﬁélﬁhi‘aﬁlﬁl{SﬁSS'ﬁ'ﬁﬁ
ffff]kffRund)ﬁArea‘-G 180 ac |
055_: I O S A S AR S I re s R - N W T T A
s | 'Runoff Volume=0.031 af |
Sossf | - Runoff Depth>2.07"
3 049 l l l l
N B R SRS RN (| RERRIEEEE FtowLength =15"
osf{ | W 'S ,IopeEQDZQO,',/I,,
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Summary for Subcatchment 7S: Post_35-257-AR01_DA2

[49] Hint: Tc<2dt may require smaller dt
Runoff = 426 cfs@ 11.93 hrs, Volume= 0.178 af, Depth> 2.07"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 10-yr Rainfall=3.35"

Area (ac) CN Description
1.030 89 Gravel roads, HSG C

1.030 100.00% Pervious Area
Tc Length  Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
2.4 15 0.0200 0.10 Sheet Flow, Sheet Flow

Grass: Short n=0.150 P2=2.60"

Subcatchment 7S: Post_35-257-AR01_DA2

Hydrograph
(1
JA bbb b et 2adhe-
Il Il 10yrRainfall=3.35"
(o ,,,,l,,BUDfoALe@:l,OS,Q@Q,
S 'Runoff Volume=0.178 af
S * Runoff Depth>2.07"
I A ' R Flow Length=15"
I SIOpe=0 0200/
M Bl  Tc=24min
1T ~ CN=89
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Summary for Reach 1R: V.Swale

Inflow Area = 0.650 ac,
Inflow = 2.69cfs@ 11.93 hrs, Volume=
Outflow =

0.00% Impervious, Inflow Depth > 2.07"

1.36 cfs @ 12.31 hrs, Volume=

for 10-yr event
0.112 af

Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Max. Velocity= 1.71 fps, Min. Travel Time= 18.5 min
Avg. Velocity = 0.54 fps, Avg. Travel Time= 59.1 min

Peak Storage= 1,524 cf @ 12.01 hrs
Average Depth at Peak Storage= 0.31'

Bank-Full Depth= 1.00" Flow Area= 4.0 sf, Capacity= 12.97 cfs

2.00' x 1.00" deep channel, n=0.080 Earth, long dense weeds
Side Slope Z-value=2.0"/" Top Width= 6.00'

Length= 1,900.0' Slope= 0.0579 /'

Inlet Invert= 1,270.00', Outlet Invert= 1,160.00'

Reach 1R: V.Swale

Flow (cfs)

- T T T T T T T T T I i T T T aOT T T
| | | |
| | | |
| | | |
|
|
|
|
|

Avg. Flow Depth=0.31"

. MaxVel=1.71 fps

'n=0.080
L=1,900.0'

1 . S=0.05797

0.109 af, Atten=49%, Lag= 23.3 min

@ Inflow
O Outflow

™ |’ T
12
Time (hours)
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Summary for Reach 2R: V.Swale

Inflow Area = 0.100 ac, 0.00% Impervious, Inflow Depth > 2.07" for 10-yr event
Inflow = 0.41cfs@ 11.93 hrs, Volume= 0.017 af
Outflow = 0.34 cfs @ 12.04 hrs, Volume= 0.017 af, Atten= 18%, Lag= 6.8 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Max. Velocity= 1.07 fps, Min. Travel Time= 4.7 min
Avg. Velocity = 0.28 fps, Avg. Travel Time= 17.9 min

Peak Storage= 99 cf @ 11.96 hrs
Average Depth at Peak Storage= 0.14"
Bank-Full Depth= 1.00" Flow Area= 4.0 sf, Capacity= 12.45 cfs

2.00" x 1.00" deep channel, n=0.080 Earth, long dense weeds
Side Slope Z-value=2.0"/" Top Width= 6.00'

Length= 300.0' Slope= 0.0533 "/

Inlet Invert= 1,076.00', Outlet Invert= 1,060.00'

Reach 2R: V.Swale

Hydrograph
S (Ee
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Summary for Reach 3R: V. Swale
Inflow Area = 0.051 ac, 0.00% Impervious, Inflow Depth > 2.07" for 10-yr event
Inflow = 0.21 cfs@ 11.93 hrs, Volume= 0.009 af
Outflow = 0.19cfs @ 12.00 hrs, Volume= 0.009 af, Atten= 9%, Lag= 4.5 min
Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Max. Velocity= 0.85 fps, Min. Travel Time= 3.1 min
Avg. Velocity = 0.23 fps, Avg. Travel Time= 11.7 min
Peak Storage= 36 cf @ 11.95 hrs
Average Depth at Peak Storage= 0.10'
Bank-Full Depth= 1.00" Flow Area= 4.0 sf, Capacity= 12.05 cfs
2.00" x 1.00" deep channel, n=0.080 Earth, long dense weeds
Side Slope Z-value=2.0"/" Top Width= 6.00'
Length= 160.0" Slope= 0.0500 /'
Inlet Invert= 1,116.00', Outlet Invert= 1,108.00'
Reach 3R: V. Swale
Hydrograph
i [Emiow
0.233 b [EEe] | [|Boutflow
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Summary for Reach 4R: V. Swale

Inflow Area = 0.720 ac, 0.00% Impervious, Inflow Depth > 2.07" for 10-yr event
Inflow = 2.98cfs@ 11.93 hrs, Volume= 0.124 af
Outflow = 1.22 cfs @ 12.47 hrs, Volume= 0.119 af, Atten=59%, Lag= 32.5 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Max. Velocity= 1.29 fps, Min. Travel Time=27.0 min
Avg. Velocity = 0.44 fps, Avg. Travel Time= 78.9 min

Peak Storage= 1,966 cf @ 12.02 hrs
Average Depth at Peak Storage= 0.35'
Bank-Full Depth= 1.00" Flow Area= 4.0 sf, Capacity= 9.13 cfs

2.00" x 1.00" deep channel, n=0.080 Earth, long dense weeds
Side Slope Z-value=2.0"/'" Top Width= 6.00'

Length= 2,090.0' Slope= 0.0287 /'

Inlet Invert= 1,114.00', Outlet Invert= 1,054.00'

Reach 4R: V. Swale

@ Inflow
e T e s O Outflow

" Inflow Area=0.720 ac
Avg. Flow Depth=0.35'

 1L=2.090.0"
1$=0.0287 "7

Flow (cfs)
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Summary for Reach 5R: V. Swale DAS3

Inflow Area = 0.110ac, 0.00% Impervious, Inflow Depth > 2.07" for 10-yr event
Inflow = 0.45cfs@ 11.93 hrs, Volume= 0.019 af
Outflow = 0.33cfs@ 12.10 hrs, Volume= 0.019 af, Atten=26%, Lag= 10.4 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Max. Velocity= 0.74 fps, Min. Travel Time= 7.5 min
Avg. Velocity = 0.20 fps, Avg. Travel Time= 27.5 min

Peak Storage= 153 cf @ 11.98 hrs
Average Depth at Peak Storage= 0.19'
Bank-Full Depth= 1.00" Flow Area= 4.0 sf, Capacity= 7.27 cfs

2.00" x 1.00" deep channel, n=0.080 Earth, long dense weeds
Side Slope Z-value=2.0"/'" Top Width= 6.00'

Length= 330.0' Slope=0.0182"/

Inlet Invert= 1,054.00', Outlet Invert= 1,048.00'

Reach 5R: V. Swale_DA3

Hydrograph
e e
I O O O N N SO Rl [ L1

777777777777777 Inflow Area=0.110 ac

Flow (cfs)
o
Q

7z
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Inflow Area =
Inflow
Ovutflow

0.180 ac,

0.74 cfs @ 11.93 hrs, Volume=
0.50cfs @ 12.15 hrs, Volume=

Summary for Reach 6R: V. Swale DAl

0.00% Impervious, Inflow Depth > 2.07" for 10-yr event

0.031 af

Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Max. Velocity= 0.86 fps, Min. Travel Time= 10.0 min
Avg. Velocity = 0.24 fps, Avg. Travel Time= 35.7 min

Peak Storage= 304 cf @ 11.99 hrs
Average Depth at Peak Storage= 0.24"
Bank-Full Depth= 1.00" Flow Area= 4.0 sf, Capacity= 7.51 cfs

2.00" x 1.00" deep channel,
Side Slope Z-value=2.0"/" Top Width= 6.00'
Length= 515.0' Slope= 0.0194 "/

Inlet Invert= 1,240.00',

Flow (cfs)

084 -
0754 -

065 -

n= 0.080 Earth, long dense weeds

Outlet Invert= 1,230.00

Reach 6R: V. Swale_DA1l
Hydrograph

[

-

|||/|||||/||| L e L L L e o B e
1 12 13 14 15 16 17 18 19 20
Time (hours)

0.030 af, Atten= 33%, Lag= 13.5 min

@ Inflow
O Outflow
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Summary for Reach 7R: V. Swale_DA2

Inflow Area = 1.030 ac, 0.00% Impervious, Inflow Depth > 2.07" for 10-yr event
Inflow = 426 cfs @ 11.93 hrs, Volume= 0.178 af
Outflow = 1.75cfs @ 12.46 hrs, Volume= 0.170 af, Atten=59%, Lag= 32.0 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Max. Velocity= 1.91 fps, Min. Travel Time= 26.2 min
Avg. Velocity = 0.65 fps, Avg. Travel Time= 77.1 min

Peak Storage= 2,781 cf @ 12.02 hrs
Average Depth at Peak Storage= 0.34"
Bank-Full Depth= 1.00" Flow Area= 4.0 sf, Capacity= 13.63 cfs

2.00" x 1.00" deep channel, n=0.080 Earth, long dense weeds
Side Slope Z-value=2.0"/" Top Width= 6.00'

Length= 3,004.0' Slope= 0.0639 /'

Inlet Invert= 1,240.00', Outlet Invert= 1,048.00'

Reach 7R: V. Swale_DA2

@ Inflow
O Outflow

Flow (cfs)

Time (hours)
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Time span=5.00-20.00 hrs, dt=0.05 hrs, 301 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 1S: Post_35-234-AR01 Runoff Area=0.650 ac 0.00% Impervious Runoff Depth>3.05"
Flow Length=15" Slope=0.0200 /' Tc=2.4 min CN=89 Runoff=3.85 cfs 0.165 af

Subcatchment 2S: Post_35-241-AR01 Runoff Area=0.100 ac 0.00% Impervious Runoff Depth>3.05"
Flow Length=15" Slope=0.0200 /' Tc=2.4 min CN=89 Runoff=0.59 cfs 0.025 af

Subcatchment 3S: Post_35-250-AR01 Runoff Area=0.051 ac 0.00% Impervious Runoff Depth>3.05"
Flow Length=15" Slope=0.0200 /' Tc=2.4 min CN=89 Runoff=0.30 cfs 0.013 af

Subcatchment 4S: Post_35-255-AR02 Runoff Area=0.720 ac 0.00% Impervious Runoff Depth>3.05"
Flow Length=15" Slope=0.0200 /' Tc=2.4 min CN=89 Runoff=4.26 cfs 0.183 af

Subcatchment 5S: Post_35-257-AR01_DA3 Runoff Area=0.110 ac 0.00% Impervious Runoff Depth>3.05"
Flow Length=15" Slope=0.0200 /' Tc=2.4 min CN=89 Runoff=0.65 cfs 0.028 af

Subcatchment 6S: Post_35-257-AR01_DA1 Runoff Area=0.180 ac 0.00% Impervious Runoff Depth>3.05"
Flow Length=15" Slope=0.0200 /' Tc=2.4 min CN=89 Runoff=1.07 cfs 0.046 af

Subcatchment 7S: Post_35-257-AR01_DA2 Runoff Area=1.030 ac 0.00% Impervious Runoff Depth>3.05"
Flow Length=15" Slope=0.0200 /' Tc=2.4 min CN=89 Runoff=6.10 cfs 0.262 af

Reach 1R: V.Swale Avg. Flow Depth=0.39' Max Vel=1.96 fps Inflow=3.85 cfs 0.165 af
n=0.080 L=1,900.0' S=0.0579 '/ Capacity=12.97 cfs Outflow=2.09 cfs 0.161 af

Reach 2R: V.Swale Avg. Flow Depth=0.18" Max Vel=1.22 fps Inflow=0.59 cfs 0.025 af
n=0.080 L=300.0" S=0.0533'/" Capacity=12.45 cfs Outflow=0.50 cfs 0.025 af

Reach 3R: V. Swale Avg. Flow Depth=0.13" Max Vel=0.97 fps Inflow=0.30 cfs 0.013 af
n=0.080 L=160.0" S=0.0500'" Capacity=12.05 cfs Outflow=0.28 cfs 0.013 af

Reach 4R: V. Swale Avg. Flow Depth=0.45" Max Vel=1.48 fps Inflow=4.26 cfs 0.183 af
n=0.080 L=2,090.0' S=0.0287'/" Capacity=9.13 cfs Outflow=1.91 cfs 0.176 af

Reach 5R: V. Swale_DA3 Avg. Flow Depth=0.24' Max Vel=0.84 fps Inflow=0.65 cfs 0.028 af
n=0.080 L=330.0'" S=0.0182'/" Capacity=7.27 cfs Outflow=0.51 cfs 0.028 af

Reach 6R: V. Swale DA1 Avg. Flow Depth=0.30' Max Vel=0.98 fps Inflow=1.07 cfs 0.046 af
n=0.080 L=515.0'" S=0.0194 '/ Capacity=7.51 cfs Outflow=0.76 cfs 0.045 af

Reach 7R: V. Swale_DA2 Avg. Flow Depth=0.44" Max Vel=2.20 fps Inflow=6.10 cfs 0.262 af
n=0.080 L=3,004.0' S=0.0639 '/ Capacity=13.63 cfs Outflow=2.75 cfs 0.253 af

Total Runoff Area = 2.841 ac Runoff Volume = 0.723 af Average Runoff Depth = 3.05"
100.00% Pervious =2.841 ac  0.00% Impervious = 0.000 ac
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Summary for Subcatchment 1S: Post_35-234-AR01

[49] Hint: Tc<2dt may require smaller dt

Runoff

3.85cfs@ 11.93 hrs, Volume=

0.165 af, Depth> 3.05"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 50-yr Rainfall=4.46"

Area (ac)

CN  Description

0.650

89 Gravel roads, HSG C

0.650

Tc Length
(min)

(feet)

100.00% Pervious Area

Slope Velocity Capacity Description

(ft/ft)

(ft/sec) (cfs)

Flow (cfs)

2.4

15

0.0200

0.10 Sheet Flow, Sheet Flow

Grass: Short n=0.150 P2=2.60"

Subcatchment 1S: Post_35-234-AR01
Hydrograph

FIoW Léngth 15'
SIopeFO.QZOQ [

Time (hours)

|  fc=24min
1_ | | | | |

| ~ CN=89
5 6 7 &8 9 10 11 12 13 14 15 16 17 18 19 20
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Summary for Subcatchment 2S: Post_35-241-AR01

[49] Hint: Tc<2dt may require smaller dt
Runoff = 0.59cfs@ 11.93 hrs, Volume= 0.025 af, Depth> 3.05"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 50-yr Rainfall=4.46"

Area (ac) CN Description
0.100 89 Gravel roads, HSG C

0.100 100.00% Pervious Area
Tc Length  Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
2.4 15 0.0200 0.10 Sheet Flow, Sheet Flow

Grass: Short n=0.150 P2=2.60"

Subcatchment 2S: Post_35-241-AR01
Hydrograph

|
i

0654
064"

0554

0454
044"

0.35%

Flow (cfs)

034"
0254
024"

0.154 "

014"

0054

Time (hours)
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Summary for Subcatchment 3S: Post_35-250-AR01
[49] Hint: Tc<2dt may require smaller dt
Runoff = 0.30cfs @ 11.93 hrs, Volume= 0.013 af, Depth> 3.05"
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 50-yr Rainfall=4.46"
Area (ac) CN Description
0.051 89 Gravel roads, HSG C
0.051 100.00% Pervious Area
Tc Length  Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
2.4 15 0.0200 0.10 Sheet Flow, Sheet Flow
Grass: Short n=0.150 P2=2.60"
Subcatchment 3S: Post_35-250-AR01
Hydrograph
oad | 2
of | TF1 Typell24-hr
0.284 | | | | [ U S N A L e R P —_—
026 ‘,7777‘”7,‘1,,7‘,,,,‘1,,7‘,,,, B - 7,5Q‘¥fﬁa,“ﬂf§”i4,4§,,,
o2 | ) Runoff Area=0.051 ac
0.224 | | | | |
oA uncffVUIume—OOB af |
ol | Ml ' Runoff Depth>3.05"
2 1 l l l l '
goet#|  FlowLength=15"
o | o ﬁ:I:IﬁS]o]@é%DﬁﬁZﬁQO:/:ﬁ
000;' Rt S I S *"*""*l""l"*"l":FB"Z*AFfTHﬂ*
oo | o ﬁ:I:[:I:[:@N%@Q
oo4d | L [ R S S S S
0.02—; 1 1 1 / ’ / /"‘/1/1’1 1
5 : 7 5 9 0 11 12 13 14 15 16 17 18 19 20

Time (hours)
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Summary for Subcatchment 4S: Post_35-255-AR02
[49] Hint: Tc<2dt may require smaller dt
Runoff = 426 cfs @ 11.93 hrs, Volume= 0.183 af, Depth> 3.05"
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 50-yr Rainfall=4.46"
Area (ac) CN Description
0.720 89 Gravel roads, HSG C
0.720 100.00% Pervious Area
Tc Length  Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
2.4 15 0.0200 0.10 Sheet Flow, Sheet Flow
Grass: Short n=0.150 P2=2.60"
Subcatchment 4S: Post_35-255-AR02
Hydrograph
Mo
O Typenaahr
] l l l l l l l l 50 yr Ramfallr4 46"
[ N ,,,,i,,Bu,n@ffAr,e,a,,Q,7,2,Q;a§,
S 'Runoff Volume=0.183 af
s 1 - Runoff Depth>3.05"
2 l l l l l l l
E 2_-: 77777 :7777:77777: 7777777 : 77777777777777777777 FfOW Léﬁgth 1 t
([ 1 SIOpe=0 0200 '/
11 PR S R S T024m|n
1T | ~ CN=89
5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20

Time (hours)
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Summary for Subcatchment 5S: Post 35-257-AR01_DA3
[49] Hint: Tc<2dt may require smaller dt
Runoff = 0.65cfs @ 11.93 hrs, Volume= 0.028 af, Depth> 3.05"
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 50-yr Rainfall=4.46"
Area (ac) CN Description
0.110 89 Gravel roads, HSG C
0.110 100.00% Pervious Area
Tc Length  Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
2.4 15 0.0200 0.10 Sheet Flow, Sheet Flow
Grass: Short n=0.150 P2=2.60"
Subcatchment 5S: Post_35-257-AR01_DAS3
Hydrograph
0.7—:'"37””3 7777777777777777777777777777777777777777
oes{ |
0.6—2'" o
0554 | 7”41””
0.5—2'" T
0.45—2 N J
g 04 :,,,,L,,
z 0.35—2 A
Y ‘,,,,J
0.25—?" 177”41
0.2—2'" I
0.154 L”J
0.1—2 ’ 17 - 41
0.05—2" l l
G5 : 7 '8' 9 10 ' '1; - '1Ié' - '1Ié' - '1;1' - '15' - '16' 17 18 '19 20

Time (hours)
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Summary for Subcatchment 6S: Post 35-257-AR01_DA1
[49] Hint: Tc<2dt may require smaller dt
Runoff = 1.07cfs @ 11.93 hrs, Volume= 0.046 af, Depth> 3.05"
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 50-yr Rainfall=4.46"
Area (ac) CN Description
0.180 89 Gravel roads, HSG C
0.180 100.00% Pervious Area
Tc Length  Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
24 15 0.0200 0.10 Sheet Flow, Sheet Flow
Grass: Short n=0.150 P2=2.60"
Subcatchment 6S: Post_35-257-AR01 DAl
Hydrograph
[
Mo Typelzahr
l l l l l l l l l 50:—yr Rainfall:4.46"
N ~ Runoff Area=0.180 ac
R N B B 'Runoff Volume=0.046 af
g S S - Runoff Depth>3.05"
2 l l l l l l l l l l ‘ ‘ ‘ e
s - Flow Length=15
N - Slope=0.0200 /'
e - Tc=2.4 min
@B CN=B9
5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20

Time (hours)
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Summary for Subcatchment 7S: Post_35-257-AR01_DA2

[49] Hint: Tc<2dt may require smaller dt

Runoff

= 6.10cfs @ 11.93 hrs, Volume= 0.262 af, Depth> 3.05"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 50-yr Rainfall=4.46"

Area (ac) CN Description

1.030 89 Gravel roads, HSG C

1.030 100.00% Pervious Area

Tc Length  Slope Velocity Capacity Description
(min)

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

Flow (cfs)

2.4

15 0.0200 0.10 Sheet Flow, Sheet Flow
Grass: Short n=0.150 P2=2.60"

Subcatchment 7S: Post_35-257-AR01_DA2
Hydrograph

L L L L ----'----/----|/----| ----|/----/----'----’----/---- L
6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
Time (hours)
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Summary for Reach 1R: V.Swale

for 50-yr event

Inflow Area = 0.650 ac, 0.00% Impervious, Inflow Depth > 3.05"
Inflow = 3.85cfs@ 11.93 hrs, Volume= 0.165 af
Outflow = 2.09cfs @ 12.27 hrs, Volume=

0.161 af, Atten= 46%, Lag= 20.7 min

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

Max. Velocity= 1.96 fps, Min. Travel Time= 16.1 min
Avg. Velocity = 0.60 fps, Avg. Travel Time= 52.6 min

Peak Storage= 2,072 cf @ 12.00 hrs
Average Depth at Peak Storage= 0.39'
Bank-Full Depth= 1.00" Flow Area= 4.0 sf, Capacity= 12.97 cfs

2.00' x 1.00" deep channel, n=0.080 Earth, long dense weeds
Side Slope Z-value=2.0"/" Top Width= 6.00'

Length= 1,900.0' Slope= 0.0579 /'

Inlet Invert= 1,270.00', Outlet Invert= 1,160.00'

Reach 1R: V.Swale

Time (hours)

N,
409 - Inflow Area=0.650 ac
' | Avg FlowDepth=0.39"
10 ~ Max Vel=1.96 fps
(r " n=0080
A I R -  LEL9000
il B soosey
't Capacity=12.97 cfs
[ S ——— T
Gsluéu”%'”'é'”'sla'”'1'0””1'i'"'1'é""1'$'”'1'4””1'5'”'1'6""1'%'”'1'5””1'9”"2'0
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Summary for Reach 2R: V.Swale

Inflow Area = 0.100 ac, 0.00% Impervious, Inflow Depth > 3.05" for 50-yr event
Inflow = 0.59cfs @ 11.93 hrs, Volume= 0.025 af
Outflow = 0.50cfs @ 12.02 hrs, Volume= 0.025 af, Atten= 16%, Lag= 5.9 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Max. Velocity= 1.22 fps, Min. Travel Time= 4.1 min
Avg. Velocity = 0.31 fps, Avg. Travel Time= 16.2 min

Peak Storage= 128 cf @ 11.96 hrs
Average Depth at Peak Storage= 0.18'
Bank-Full Depth= 1.00" Flow Area= 4.0 sf, Capacity= 12.45 cfs

2.00" x 1.00" deep channel, n=0.080 Earth, long dense weeds
Side Slope Z-value=2.0"/" Top Width= 6.00'

Length= 300.0' Slope= 0.0533 "/

Inlet Invert= 1,076.00', Outlet Invert= 1,060.00'

Reach 2R: V.Swale

Hydrograph
10 [Eiow
oesf T mme] | [OoOutflow
ol | fl Inflow Area=0.100 ac
=t | ghl Avg. FlowDepth=0.18"
ik I T A R R R - ~ Max \Vel=1.22 fps
0.45 4 I R I A | | R N
of [ K ~ n=0.080
Sl | N - L=3000"
= E | | | | | | | | | | | \{ .
Eol 0 AR ~ S=005337
- ' - Capacity=12.45cfs
T S o=
ol | % S A R
0.05_?,' | | | | | | 7 7 A% | | | | |
V7772772277277 L2272,227727.77 7
5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20

Time (hours)
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Summary for Reach 3R: V. Swale

Inflow Area = 0.051 ac, 0.00% Impervious, Inflow Depth > 3.05" for 50-yr event
Inflow = 0.30cfs @ 11.93 hrs, Volume= 0.013 af
Outflow = 0.28cfs @ 11.99 hrs, Volume= 0.013 af, Atten= 8%, Lag= 4.1 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Max. Velocity= 0.97 fps, Min. Travel Time= 2.8 min
Avg. Velocity = 0.25 fps, Avg. Travel Time= 10.9 min

Peak Storage= 46 cf @ 11.95 hrs
Average Depth at Peak Storage= 0.13'
Bank-Full Depth= 1.00" Flow Area= 4.0 sf, Capacity= 12.05 cfs

2.00" x 1.00" deep channel, n=0.080 Earth, long dense weeds
Side Slope Z-value=2.0"/" Top Width= 6.00'

Length= 160.0' Slope= 0.0500 '/’

Inlet Invert= 1,116.00', Outlet Invert= 1,108.00'

Reach 3R: V. Swale
Hydrograph

@ Inflow
O Outflow

034
028
026
0244
0224

0.2-2/” 7
o8
016
014
012y

o1
008y
0.064
0.044

Flow (cfs)

hE
5 6 7 8 9 10 1 12 13 14 15 16 17 18 19 20
Time (hours)
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Summary for Reach 4R: V. Swale

for 50-yr event

Inflow Area = 0.720 ac, 0.00% Impervious, Inflow Depth > 3.05"
Inflow = 426 cfs @ 11.93 hrs, Volume= 0.183 af
Outflow = 1.91cfs @ 12.41 hrs, Volume=

0.176 af, Atten=55%, Lag= 29.0 min

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

Max. Velocity= 1.48 fps, Min. Travel Time= 23.5 min
Avg. Velocity = 0.50 fps, Avg. Travel Time= 70.3 min

Peak Storage= 2,713 cf @ 12.01 hrs
Average Depth at Peak Storage= 0.45'

Bank-Full Depth= 1.00" Flow Area= 4.0 sf, Capacity= 9.13 cfs

2.00" x 1.00" deep channel, n=0.080 Earth, long dense weeds

Side Slope Z-value=2.0"/'" Top Width= 6.00'
Length=2,090.0' Slope= 0.0287 /'
Inlet Invert= 1,114.00', Outlet Invert= 1,054.00'

Reach 4R: V. Swale

Time (hours)

20 EE T T U R S S S S S A A S T O [T
1t F  InflowArea=0.720 ac
41 | Avg. Flow Depth=0.45
' B MaxVelz1.48fps
S0 ~ n=0.080
el B L=2090.0
Pl e s=oomry
[ B capacity=9.13cfs
; Y A 77
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Summary for Reach 5R: V. Swale DAS3

Inflow Area =
Inflow

0.110 ac,

0.00% Impervious, Inflow Depth > 3.05"

for 50-yr event

0.65cfs@ 11.93 hrs, Volume=

0.028 af

Outflow

0.51 cfs@ 12.08 hrs, Volume=

0.028 af, Atten=22%, Lag= 9.2 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Max. Velocity= 0.84 fps, Min. Travel Time= 6.5 min
Avg. Velocity = 0.22 fps, Avg. Travel Time=24.8 min

Peak Storage= 201 cf @ 11.97 hrs
Average Depth at Peak Storage= 0.24"
Bank-Full Depth= 1.00" Flow Area= 4.0 sf, Capacity= 7.27 cfs

2.00" x 1.00" deep channel, n=0.080 Earth, long dense weeds
Side Slope Z-value=2.0"/'" Top Width= 6.00'

Length= 330.0' Slope=0.0182"/

Inlet Invert= 1,054.00', Outlet Invert= 1,048.00'

Reach 5R: V. Swale_DA3

Hydrograph
1 [Etow
o |
L R ~Inflow Area=0.110 ge -
et 1 W Avg.Flow Depth=0.24"
gt I R ==  Max Vel=0.84 fps
Eof | M 1=3300"
BN

5 6 7 8 9 10 1 12 13 14 15 16 17
Time (hours)
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Summary for Reach 6R: V. Swale DAl

Inflow Area = 0.180 ac, 0.00% Impervious, Inflow Depth > 3.05" for 50-yr event
Inflow = 1.07cfs @ 11.93 hrs, Volume= 0.046 af
Outflow = 0.76 cfs @ 12.13 hrs, Volume= 0.045 af, Atten=29%, Lag= 12.1 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Max. Velocity= 0.98 fps, Min. Travel Time= 8.8 min
Avg. Velocity = 0.27 fps, Avg. Travel Time= 31.8 min

Peak Storage= 403 cf @ 11.98 hrs
Average Depth at Peak Storage= 0.30'
Bank-Full Depth= 1.00" Flow Area= 4.0 sf, Capacity= 7.51 cfs

2.00' x 1.00" deep channel, n=0.080 Earth, long dense weeds
Side Slope Z-value=2.0"/" Top Width= 6.00'

Length= 515.0' Slope=0.0194"/"

Inlet Invert= 1,240.00', Outlet Invert= 1,230.00'

Reach 6R: V. Swale_DA1l
Hydrograph

@ Inflow
O Outflow

 Avg. Flow Depth=0.30'
| - Max Vel=0.98 fps
- n=0.080
- L=515.0"
$=0.0194 '/
city=7.51 cfs

Flow (cfs)

e
]

Capa

//////‘/////)/;//////////

Ly L T T ----'|||||'|||||/|||||’r||||'nr|||'rnr||/rnnn|nrnr|nnrn|nnnr|
7 8 9 10 11 12 13 14 15 16 17 18 19 20
Time (hours)
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Summary for Reach 7R: V. Swale_DA2

Inflow Area = 1.030 ac, 0.00% Impervious, Inflow Depth > 3.05" for 50-yr event

Inflow 6.10cfs @ 11.93 hrs, Volume= 0.262 af

Outflow

Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Max. Velocity= 2.20 fps, Min. Travel Time= 22.8 min
Avg. Velocity = 0.73 fps, Avg. Travel Time= 68.7 min

Peak Storage= 3,834 cf @ 12.01 hrs
Average Depth at Peak Storage= 0.44'
Bank-Full Depth= 1.00" Flow Area= 4.0 sf, Capacity= 13.63 cfs

2.00" x 1.00" deep channel, n=0.080 Earth, long dense weeds
Side Slope Z-value=2.0"/" Top Width= 6.00'

Length= 3,004.0' Slope= 0.0639 /'

Inlet Invert= 1,240.00', Outlet Invert= 1,048.00'

Reach 7R: V. Swale_DA2
Hydrograph

2.75cfs @ 12.40 hrs, Volume= 0.253 af, Atten=55%, Lag= 28.3 min

Flow (cfs)

T Inflow Area=1.030 ac
|| Avg. Flow Depth=0.44"

|
1
I N O Outflow
|
|
|
|

1 $=0.0639 /"

@ Inflow

Time (hours)
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Time span=5.00-20.00 hrs, dt=0.05 hrs, 301 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 1S: Post_35-234-AR01 Runoff Area=0.650 ac 0.00% Impervious Runoff Depth>3.53"
Flow Length=15" Slope=0.0200 /' Tc=2.4 min CN=89 Runoff=4.30 cfs 0.191 af

Subcatchment 2S: Post_35-241-AR01 Runoff Area=0.100 ac 0.00% Impervious Runoff Depth>3.53"
Flow Length=15" Slope=0.0200 /' Tc=2.4 min CN=89 Runoff=0.66 cfs 0.029 af

Subcatchment 3S: Post_35-250-AR01 Runoff Area=0.051 ac 0.00% Impervious Runoff Depth>3.53"
Flow Length=15" Slope=0.0200 /' Tc=2.4 min CN=89 Runoff=0.34 cfs 0.015 af

Subcatchment 4S: Post_35-255-AR02 Runoff Area=0.720 ac 0.00% Impervious Runoff Depth>3.53"
Flow Length=15" Slope=0.0200 /' Tc=2.4 min CN=89 Runoff=4.76 cfs 0.212 af

Subcatchment 5S: Post_35-257-AR01_DA3 Runoff Area=0.110 ac 0.00% Impervious Runoff Depth>3.53"
Flow Length=15" Slope=0.0200 /' Tc=2.4 min CN=89 Runoff=0.73 cfs 0.032 af

Subcatchment 6S: Post_35-257-AR01_DA1 Runoff Area=0.180 ac 0.00% Impervious Runoff Depth>3.53"
Flow Length=15" Slope=0.0200 /' Tc=2.4 min CN=89 Runoff=1.19 cfs 0.053 af

Subcatchment 7S: Post_35-257-AR01_DA2 Runoff Area=1.030 ac 0.00% Impervious Runoff Depth>3.53"
Flow Length=15" Slope=0.0200 /' Tc=2.4 min CN=89 Runoff=6.81 cfs 0.303 af

Reach 1R: V.Swale Avg. Flow Depth=0.43'" Max Vel=2.06 fps Inflow=4.30 cfs 0.191 af
n=0.080 L=1,900.0' S=0.0579 '/ Capacity=12.97 cfs Outflow=2.48 cfs 0.186 af

Reach 2R: V.Swale Avg. Flow Depth=0.20' Max Vel=1.28 fps Inflow=0.66 cfs 0.029 af
n=0.080 L=300.0" S=0.0533'/" Capacity=12.45 cfs Outflow=0.58 cfs 0.029 af

Reach 3R: V. Swale Avg. Flow Depth=0.14" Max Vel=1.02 fps Inflow=0.34 cfs 0.015 af
n=0.080 L=160.0" S=0.0500'" Capacity=12.05cfs Outflow=0.32 cfs 0.015 af

Reach 4R: V. Swale Avg. Flow Depth=0.49' Max Vel=1.56 fps Inflow=4.76 cfs 0.212 af
n=0.080 L=2,090.0' S=0.0287'/" Capacity=9.13 cfs Outflow=2.22 cfs 0.204 af

Reach 5R: V. Swale_DA3 Avg. Flow Depth=0.27' Max Vel=0.88 fps Inflow=0.73 cfs 0.032 af
n=0.080 L=330.0'" S=0.0182'/" Capacity=7.27 cfs Outflow=0.59 cfs 0.032 af

Reach 6R: V. Swale DA1 Avg. Flow Depth=0.33' Max Vel=1.02 fps Inflow=1.19 cfs 0.053 af
n=0.080 L=515.0'" S=0.0194'/" Capacity=7.51 cfs Outflow=0.88 cfs 0.052 af

Reach 7R: V. Swale_DA2 Avg. Flow Depth=0.48" Max Vel=2.31 fps Inflow=6.81 cfs 0.303 af
n=0.080 L=3,004.0' S=0.0639 '/ Capacity=13.63 cfs Outflow=3.26 cfs 0.293 af

Total Runoff Area = 2.841 ac Runoff Volume = 0.836 af Average Runoff Depth = 3.53"
100.00% Pervious =2.841 ac  0.00% Impervious = 0.000 ac
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Summary for Subcatchment 1S: Post_35-234-AR01

[49] Hint: Tc<2dt may require smaller dt
Runoff = 4.30cfs @ 11.92 hrs, Volume= 0.191 af, Depth> 3.53"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 100-yr Rainfall=4.99"

Area (ac) CN Description
0.650 89 Gravel roads, HSG C

0.650 100.00% Pervious Area
Tc Length  Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
2.4 15 0.0200 0.10 Sheet Flow, Sheet Flow

Grass: Short n=0.150 P2=2.60"

Subcatchment 1S: Post_35-234-AR01

Hydrograph
(1
T mwenaen
R ~ 100-yr Rainfall=4.99"
Il K  Runoff Area=0.650 ac
S iRunoff Volume 0.191 af
I B ~ Runoff Depth>3.53"
0 | FlowLength=15"
T - Slope=0. 0200 '
(gl  Tc=24min
I onss
5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20

Time (hours)
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Summary for Subcatchment 2S: Post_35-241-AR01
[49] Hint: Tc<2dt may require smaller dt
Runoff = 0.66 cfs @ 11.92 hrs, Volume= 0.029 af, Depth> 3.53"
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 100-yr Rainfall=4.99"
Area (ac) CN Description
0.100 89 Gravel roads, HSG C
0.100 100.00% Pervious Area
Tc Length  Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
2.4 15 0.0200 0.10 Sheet Flow, Sheet Flow
Grass: Short n=0.150 P2=2.60"
Subcatchment 2S: Post_35-241-AR01
Hydrograph
Al e
e |\ [l . Typell24-hr
R [ | 100-yr Rainfall=4.99"
0559 | l l l l l l ‘ l
I L . - Runoff Area=0.100 ac
s | ﬁﬁﬁIﬁ@ﬁn@ff?@'ﬂf@:@,@?ﬁ,af,,
Soy|  H|  Runoff Depth>3.53" |
2 1 l l l l l | l l
goey . #l  FlowlLength=15'|
033 | o [ I B o |
o | A | Slope=0.0200 7|
O O R - Tc=2 47[[1]]’]77
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Summary for Subcatchment 3S: Post_35-250-AR01
[49] Hint: Tc<2dt may require smaller dt
Runoff = 0.34cfs@ 11.92 hrs, Volume= 0.015 af, Depth> 3.53"
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 100-yr Rainfall=4.99"
Area (ac) CN Description
0.051 89 Gravel roads, HSG C
0.051 100.00% Pervious Area
Tc Length  Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
2.4 15 0.0200 0.10 Sheet Flow, Sheet Flow
Grass: Short n=0.150 P2=2.60"
Subcatchment 3S: Post_35-250-AR01
Hydrograph
wsod T T T
LT [ S R 1 F---1----r---1 “Tvr “hr
oz Lo T Y,P?U,zﬁﬁf,,
oa{ ||l 100-yr Rainfall=4.99"
2 R N  SSSSsmwrrereeEEEE————
026 | ,,,,;,,RunQﬁA,r,e@,,0,0ﬁl,a,c,,
e2d Il Runoff Volume=0.015 af |
€| M|  Runoff Depth>3.53"
2 183 ‘77774‘7777‘%7774‘7777L7774‘7777p7 7777‘#77747777\ a -]
& oed | T ,,,,L,,,i,,,,E[QW!—,@HQ”‘TIT@?,,
we | WL S lQpe:OOZOO '
of124 | o oo B e e ]
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o6y R
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Summary for Subcatchment 4S: Post_35-255-AR02

[49] Hint: Tc<2dt may require smaller dt

Runoff

= 476 cfs @ 11.92 hrs, Volume= 0.212 af, Depth> 3.53"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 100-yr Rainfall=4.99"

Area (ac) CN Description

0.720 89 Gravel roads, HSG C

0.720 100.00% Pervious Area

Tc

(min)

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

Flow (cfs)

2.4

15 0.0200 0.10 Sheet Flow, Sheet Flow
Grass: Short n=0.150 P2=2.60"

Subcatchment 4S: Post_35-255-AR02
Hydrograph

L L L L ----'----/----|/----| ----|/----/----'----’----/---- L
6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
Time (hours)



Post_ ACCESS ROADS
Prepared by ERM

Type Il 24-hr 100-yr Rainfall=4.99"
Printed 3/24/2017

HydroCAD® 10.00-18 s/n 09594 © 2016 HydroCAD Software Solutions LLC Page 55
Summary for Subcatchment 5S: Post 35-257-AR01_DA3
[49] Hint: Tc<2dt may require smaller dt
Runoff = 0.73cfs@ 11.92 hrs, Volume= 0.032 af, Depth> 3.53"
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 100-yr Rainfall=4.99"
Area (ac) CN Description
0.110 89 Gravel roads, HSG C
0.110 100.00% Pervious Area
Tc Length  Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
2.4 15 0.0200 0.10 Sheet Flow, Sheet Flow
Grass: Short n=0.150 P2=2.60"
Subcatchment 5S: Post_35-257-AR01_DA3
Hydrograph
0.8 / [:::j 7777777777777777777777777777777777777777 -_EI Runoff
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Summary for Subcatchment 6S: Post 35-257-AR01_DA1

[49] Hint: Tc<2dt may require smaller dt

Runoff =

1.19cfs @ 11.92 hrs, Volume=

0.053 af, Depth> 3.53"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs

Type Il 24-hr 100-yr Rainfall=4.99"

Area (ac) CN Description

0.180

89 Gravel roads, HSG C

0.180

Tc
(min)

Length

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

100.00% Pervious Area

Slope Velocity Capacity Description
(cfs)

2.4 15 0.0200 0.10

Sheet Flow, Sheet Flow
Grass: Short n=0.150 P2=2.60"

Subcatchment 6S: Post_35-257-AR01 DAl

Flow (cfs)

| Type Il 24-hr

fffffffff 100-yr Rainfall=4.99"
Runoff Area=0.180 ac
Runoff Volume=0.053 af
- Runoff Depth>3.53"
'Flow Length=15
Slope=0.0200 '/
~ Tc=2.4 min

11

T |/- ™
12
Time (hours)

-| ----/---
13 14
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Summary for Subcatchment 7S: Post_35-257-AR01_DA2

[49] Hint: Tc<2dt may require smaller dt
Runoff = 6.81 cfs@ 11.92 hrs, Volume= 0.303 af, Depth> 3.53"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 100-yr Rainfall=4.99"

Area (ac) CN Description
1.030 89 Gravel roads, HSG C

1.030 100.00% Pervious Area
Tc Length  Slope Velocity Capacity Description
(min) (feet) (ft/ft)  (ft/sec) (cfs)
2.4 15 0.0200 0.10 Sheet Flow, Sheet Flow

Grass: Short n=0.150 P2=2.60"

Subcatchment 7S: Post_35-257-AR01_DA2

Hydrograph
¢ I T T VS T N T O O
kR - ‘Type|24hr
o | 100 yffRé[rifé’li#i’QQ“’
14 }ffRunt)f»fArea-l 030 ac-
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Summary for Reach 1R: V.Swale

[82] Warning: Early inflow requires earlier time span

Inflow Area =

Inflow

Outflow

0.650 ac,

4.30cfs @ 11.92 hrs, Volume=
248 cfs @ 12.25 hrs, Volume=

0.00% Impervious, Inflow Depth > 3.53"
0.191 af

for 100-yr event

Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Max. Velocity= 2.06 fps, Min. Travel Time= 15.4 min
Avg. Velocity = 0.64 fps, Avg. Travel Time= 49.6 min

Peak Storage= 2,321 cf @ 12.00 hrs
Average Depth at Peak Storage= 0.43'
Bank-Full Depth= 1.00" Flow Area= 4.0 sf, Capacity= 12.97 cfs

2.00' x 1.00" deep channel, n=0.080 Earth, long dense weeds
Side Slope Z-value=2.0"/" Top Width= 6.00'

Length= 1,900.0' Slope= 0.0579 /'

Inlet Invert= 1,270.00', Outlet Invert= 1,160.00'

Flow (cfs)

Reach 1R: V.Swale

Hydrograph
‘ ‘ l l l l

| | | |

| | | |

| |

|

"B nflow Area=0.650 ac

0.186 af, Atten=42%, Lag= 19.8 min

 Inflow
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S4 1 Avg. Flow Depth=0.43'
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Summary for Reach 2R: V.Swale

[82] Warning: Early inflow requires earlier time span

Inflow Area = 0.100 ac, 0.00% Impervious, Inflow Depth > 3.53" for 100-yr event
Inflow = 0.66 cfs @ 11.92 hrs, Volume= 0.029 af
Outflow = 0.58 cfs @ 12.02 hrs, Volume= 0.029 af, Atten= 13%, Lag= 5.6 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Max. Velocity= 1.28 fps, Min. Travel Time= 3.9 min
Avg. Velocity = 0.32 fps, Avg. Travel Time= 15.4 min

Peak Storage= 141 cf @ 11.95 hrs
Average Depth at Peak Storage= 0.20'
Bank-Full Depth= 1.00" Flow Area= 4.0 sf, Capacity= 12.45 cfs

2.00" x 1.00" deep channel, n=0.080 Earth, long dense weeds
Side Slope Z-value=2.0"/" Top Width= 6.00'

Length= 300.0' Slope= 0.0533 "/

Inlet Invert= 1,076.00', Outlet Invert= 1,060.00'

Reach 2R: V.Swale

Hy(j\rograr\)h [l [l [l [l [l [l [l
' e | |gOu
ol @ InflowArea=0.100 ac
ol | =z Avg. FlowDepth=0.20""
osd AT P MaxVel=1.28fps

Flow (cfs)
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Time (hours)
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Summary for Reach 3R: V. Swale
[82] Warning: Early inflow requires earlier time span
Inflow Area = 0.051 ac, 0.00% Impervious, Inflow Depth > 3.53" for 100-yr event
Inflow = 0.34cfs@ 11.92 hrs, Volume= 0.015 af
Outflow = 0.32cfs@ 11.99 hrs, Volume= 0.015 af, Atten=6%, Lag= 4.0 min
Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Max. Velocity= 1.02 fps, Min. Travel Time= 2.6 min
Avg. Velocity = 0.26 fps, Avg. Travel Time= 10.4 min
Peak Storage= 51 cf @ 11.95 hrs
Average Depth at Peak Storage= 0.14"
Bank-Full Depth= 1.00" Flow Area= 4.0 sf, Capacity= 12.05 cfs
2.00" x 1.00" deep channel, n=0.080 Earth, long dense weeds
Side Slope Z-value=2.0"/" Top Width= 6.00'
Length= 160.0' Slope= 0.0500 '/’
Inlet Invert= 1,116.00', Outlet Invert= 1,108.00'
Reach 3R: V. Swale
Hydrograph
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Summary for Reach 4R: V. Swale

[82] Warning: Early inflow requires earlier time span

Inflow Area = 0.720 ac, 0.00% Impervious, Inflow Depth > 3.53" for 100-yr event
Inflow = 476 cfs@ 11.92 hrs, Volume= 0.212 af
Outflow = 222 cfs@ 12.39 hrs, Volume= 0.204 af, Atten=53%, Lag= 27.9 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Max. Velocity= 1.56 fps, Min. Travel Time= 22.4 min
Avg. Velocity = 0.53 fps, Avg. Travel Time= 66.3 min

Peak Storage= 3,055 cf @ 12.01 hrs
Average Depth at Peak Storage= 0.49'
Bank-Full Depth= 1.00" Flow Area= 4.0 sf, Capacity= 9.13 cfs

2.00' x 1.00" deep channel, n=0.080 Earth, long dense weeds
Side Slope Z-value=2.0"/'" Top Width= 6.00'

Length= 2,090.0' Slope= 0.0287 /'

Inlet Invert= 1,114.00', Outlet Invert= 1,054.00'

Reach 4R: V. Swale

_ fydogeeh 00000
cr T =mm | Bouhe
10 [  InflowArea=0.720 ac
Il ] A Fowbepmeoas
€09 B  MaxVel=1.56 fps
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11 B capaciy-oses
N R
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Summary for Reach 5R: V. Swale DAS3

[82] Warning: Early inflow requires earlier time span

Inflow Area = 0.110ac, 0.00% Impervious, Inflow Depth > 3.53" for 100-yr event
Inflow = 0.73cfs@ 11.92 hrs, Volume= 0.032 af
Outflow = 0.59cfs @ 12.07 hrs, Volume= 0.032 af, Atten=19%, Lag= 8.7 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Max. Velocity= 0.88 fps, Min. Travel Time= 6.2 min
Avg. Velocity = 0.23 fps, Avg. Travel Time= 23.4 min

Peak Storage= 222 cf @ 11.97 hrs
Average Depth at Peak Storage= 0.27"
Bank-Full Depth= 1.00" Flow Area= 4.0 sf, Capacity= 7.27 cfs

2.00" x 1.00" deep channel, n=0.080 Earth, long dense weeds
Side Slope Z-value=2.0"/'" Top Width= 6.00'

Length= 330.0' Slope=0.0182"/

Inlet Invert= 1,054.00', Outlet Invert= 1,048.00'

Reach 5R: V. Swale_DA3

Hydrograph
Y e
0.8 H 1 L 1 L L 0 Outflow
osf | ]  Inflow Area=0.110 ac
I R e - Avg. Flow Depth=0.27"
osf | ®gM Max Vel=0.88 fps
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Summary for Reach 6R: V. Swale DAl

[82] Warning: Early inflow requires earlier time span

Inflow Area = 0.180 ac, 0.00% Impervious, Inflow Depth > 3.53" for 100-yr event
Inflow = 1.19cfs @ 11.92 hrs, Volume= 0.053 af
Outflow = 0.88cfs @ 12.12 hrs, Volume= 0.052 af, Atten=26%, Lag= 11.6 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Max. Velocity= 1.02 fps, Min. Travel Time= 8.4 min
Avg. Velocity = 0.29 fps, Avg. Travel Time= 30.1 min

Peak Storage= 447 cf @ 11.98 hrs
Average Depth at Peak Storage= 0.33'
Bank-Full Depth= 1.00" Flow Area= 4.0 sf, Capacity= 7.51 cfs

2.00' x 1.00" deep channel, n=0.080 Earth, long dense weeds
Side Slope Z-value=2.0"/" Top Width= 6.00'

Length= 515.0' Slope=0.0194"/"

Inlet Invert= 1,240.00', Outlet Invert= 1,230.00'

Reach 6R: V. Swale_DA1l
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Summary for Reach 7R: V. Swale_DA2

[82] Warning: Early inflow requires earlier time span

Inflow Area = 1.030 ac, 0.00% Impervious, Inflow Depth > 3.53" for 100-yr event
Inflow = 6.81 cfs@ 11.92 hrs, Volume= 0.303 af
Outflow = 3.26 cfs @ 12.37 hrs, Volume= 0.293 af, Atten= 52%, Lag= 26.8 min

Routing by Stor-Ind+Trans method, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Max. Velocity= 2.31 fps, Min. Travel Time=21.7 min
Avg. Velocity = 0.77 fps, Avg. Travel Time= 64.8 min

Peak Storage= 4,314 cf @ 12.01 hrs
Average Depth at Peak Storage= 0.48'
Bank-Full Depth= 1.00" Flow Area= 4.0 sf, Capacity= 13.63 cfs

2.00' x 1.00" deep channel, n=0.080 Earth, long dense weeds
Side Slope Z-value=2.0"/" Top Width= 6.00'

Length= 3,004.0' Slope= 0.0639 /'

Inlet Invert= 1,240.00', Outlet Invert= 1,048.00'

Reach 7R: V. Swale_DA2
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Area Listing (all nodes)

Area CN Description
(acres) (subcatchment-numbers)

1.770 71 Meadow (1S)

1.220 70 Woodland (1S)
2.990 71 TOTAL AREA
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Soil Listing (all nodes)

Area Soil Subcatchment
(acres) Group Numbers

0.000 HSG A

0.000 HSG B

0.000 HSG C

0.000 HSG D

2.990 Other 1S

2.990 TOTAL AREA



Pre-construction Launcher
Prepared by ERM

Printed 3/24/2017

HydroCAD® 10.00-18 s/n 09594 © 2016 HydroCAD Software Solutions LLC Page 4
Ground Covers (all 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 0.000 0.000 1.770 1.770 Meadow 1S
0.000 0.000 0.000 0.000 1.220 1.220 Woodland 1S
0.000 0.000 0.000 0.000 2.990 2.990 TOTAL AREA



Pre-construction Launcher Type Il 24-hr 2-yr Rainfall=2.38"

Prepared by ERM Printed 3/24/2017
HydroCAD® 10.00-18 s/n 09594 © 2016 HydroCAD Software Solutions LLC Page 5

Time span=5.00-20.00 hrs, dt=0.05 hrs, 301 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 1S: DA1 Runoff Area=2.990 ac 0.00% Impervious Runoff Depth>0.38"
Tc=0.0 min CN=71 Runoff=2.44 cfs 0.095 af

Total Runoff Area = 2.990 ac Runoff Volume = 0.095 af Average Runoff Depth = 0.38"
100.00% Pervious =2.990 ac  0.00% Impervious = 0.000 ac



Pre-construction Launcher Type Il 24-hr 2-yr Rainfall=2.38"

Prepared by ERM Printed 3/24/2017
HydroCAD® 10.00-18 s/n 09594 © 2016 HydroCAD Software Solutions LLC Page 6

Summary for Subcatchment 1S: DAL

[46] Hint: Tc=0 (Instant runoff peak depends on dt)
Runoff = 2.44 cfs @ 11.90 hrs, Volume= 0.095 af, Depth> 0.38"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 2-yr Rainfall=2.38"

Area (ac) CN Description
* 1.220 70 Woodland
* 1.770 71 Meadow
2.990 71  Weighted Average
2.990 100.00% Pervious Area

Subcatchment 1S: DA1

Hydrograph
R
T Typell24-hr
[ S S [,,,L,,,L,,Z—yrRamfaJlrz38"

€0 - Runoff Area=2.990 ac
{0 'Runoff Volume=0.095 af

N S ~ Runoff Depth>0.38"
. ~ Te=00min
Y - CN=71
MY 72727 A — 2
5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20

Time (hours)



Pre-construction Launcher Type Il 24-hr 10-yr Rainfall=3.35"

Prepared by ERM Printed 3/24/2017
HydroCAD® 10.00-18 s/n 09594 © 2016 HydroCAD Software Solutions LLC Page 7

Time span=5.00-20.00 hrs, dt=0.05 hrs, 301 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 1S: DA1 Runoff Area=2.990 ac 0.00% Impervious Runoff Depth>0.87"
Tc=0.0 min CN=71 Runoff=5.93 cfs 0.217 af

Total Runoff Area = 2.990 ac Runoff Volume = 0.217 af Average Runoff Depth = 0.87"
100.00% Pervious =2.990 ac  0.00% Impervious = 0.000 ac



Pre-construction Launcher Type Il 24-hr 10-yr Rainfall=3.35"

Prepared by ERM Printed 3/24/2017
HydroCAD® 10.00-18 s/n 09594 © 2016 HydroCAD Software Solutions LLC Page 8

Summary for Subcatchment 1S: DAL

[46] Hint: Tc=0 (Instant runoff peak depends on dt)
Runoff = 5.93cfs@ 11.90 hrs, Volume= 0.217 af, Depth> 0.87"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 10-yr Rainfall=3.35"

Area (ac) CN Description
* 1.220 70 Woodland
* 1.770 71 Meadow
2.990 71  Weighted Average
2.990 100.00% Pervious Area

Subcatchment 1S: DA1

A
] ~ Typell 24-hr
5_3, fffffffff - flei-yr Ra'njfallj:B :35'L
; Runoff Area=2.990 ac
4] unoff Volume=0.217 af
£ ] ~ Runoff Depth>0.87"
g o ~ Tc=0.0min
| . CN=T1
g I
5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20

Time (hours)



Pre-construction Launcher Type Il 24-hr 50-yr Rainfall=4.46"

Prepared by ERM Printed 3/24/2017
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Time span=5.00-20.00 hrs, dt=0.05 hrs, 301 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 1S: DA1 Runoff Area=2.990 ac 0.00% Impervious Runoff Depth>1.57"
Tc=0.0 min CN=71 Runoff=10.62 cfs 0.390 af

Total Runoff Area = 2.990 ac Runoff Volume = 0.390 af Average Runoff Depth = 1.57"
100.00% Pervious =2.990 ac  0.00% Impervious = 0.000 ac



Pre-construction Launcher
Prepared by ERM

Type Il 24-hr 50-yr Rainfall=4.46"
Printed 3/24/2017

HydroCAD® 10.00-18 s/n 09594 © 2016 HydroCAD Software Solutions LLC Page 10
Summary for Subcatchment 1S: DAL
[46] Hint: Tc=0 (Instant runoff peak depends on dt)
Runoff = 10.62cfs @ 11.90 hrs, Volume= 0.390 af, Depth> 1.57"
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 50-yr Rainfall=4.46"
Area (ac) CN Description
* 1.220 70 Woodland
* 1.770 71  Meadow
2.990 71  Weighted Average
2.990 100.00% Pervious Area
Subcatchment 1S: DA1
Hydrograph
1| l l l l l l l l l l ‘ l
ol I Typeli24hr
A || _S0yrRainfall=4.46"
Al ||  RunoffArea=2.990 ac
Al WM Runoffvolume=0.390 af
J 6_5,/'f’”T’”T””J””T””l’””’ F’”’l””T’RUﬂOff’DETpth>115 Y
R l l l l l l l l l l l .
s T Te=00min
% B I SRR (N ~ CN=71
41 Bl
A1 A
i NN
GE' 'I/"I' L 'I""I'/'I"'I""'I”""I”"'I”"'I" I""I""I""I%
5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20

Time (hours)



Pre-construction Launcher Type Il 24-hr 100-yr Rainfall=4.99"

Prepared by ERM Printed 3/24/2017
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Time span=5.00-20.00 hrs, dt=0.05 hrs, 301 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 1S: DA1 Runoff Area=2.990 ac 0.00% Impervious Runoff Depth>1.93"
Tc=0.0 min CN=71 Runoff=13.02 cfs 0.481 af

Total Runoff Area = 2.990 ac Runoff Volume = 0.481 af Average Runoff Depth = 1.93"
100.00% Pervious =2.990 ac  0.00% Impervious = 0.000 ac



Pre-construction Launcher Type Il 24-hr 100-yr Rainfall=4.99"

Prepared by ERM Printed 3/24/2017
HydroCAD® 10.00-18 s/n 09594 © 2016 HydroCAD Software Solutions LLC Page 12

Summary for Subcatchment 1S: DAL

[46] Hint: Tc=0 (Instant runoff peak depends on dt)
Runoff = 13.02cfs @ 11.89 hrs, Volume= 0.481 af, Depth> 1.93"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 100-yr Rainfall=4.99"

Area (ac) CN Description
* 1.220 70 Woodland
* 1.770 71 Meadow
2.990 71  Weighted Average
2.990 100.00% Pervious Area

Subcatchment 1S: DA1
Hydrograph

Flow (cfs)

RN

Time (hours)



Launcher MP0-636 Post-Construction Runoff Calculations
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Post-construction Launcher
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Page 2

Area Listing (all nodes)

Area CN Description
(acres) (subcatchment-numbers)

0.610 89 Gravel (1S)
1.460 71 Meadow (1S)
0.920 70 Woodland (1S)
2.990 74 TOTAL AREA




Post-construction Launcher
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Page 3

Soil Listing (all nodes)

Area Soil Subcatchment
(acres) Group Numbers

0.000 HSG A

0.000 HSG B

0.000 HSG C

0.000 HSG D

2.990 Other 1S

2.990 TOTAL AREA



Post-construction Launcher
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Ground Covers (all 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 0.000 0.000 0.610 0.610 Gravel 1S
0.000 0.000 0.000 0.000 1.460 1.460 Meadow 1S
0.000 0.000 0.000 0.000 0.920 0.920 Woodland 1S
0.000 0.000 0.000 0.000 2.990 2.990 TOTAL AREA



Post-construction Launcher Type Il 24-hr 2-yr Rainfall=2.38"

Prepared by ERM Printed 3/24/2017
HydroCAD® 10.00-18 s/n 09594 © 2016 HydroCAD Software Solutions LLC Page 5

Time span=5.00-20.00 hrs, dt=0.05 hrs, 301 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 1S: DA1 Runoff Area=2.990 ac 0.00% Impervious Runoff Depth>0.48"
Tc=0.0 min CN=74 Runoff=3.22 cfs 0.120 af

Total Runoff Area = 2.990 ac Runoff Volume = 0.120 af Average Runoff Depth = 0.48"
100.00% Pervious =2.990 ac  0.00% Impervious = 0.000 ac



Post-construction Launcher Type Il 24-hr 2-yr Rainfall=2.38"

Prepared by ERM Printed 3/24/2017
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Summary for Subcatchment 1S: DAL

[46] Hint: Tc=0 (Instant runoff peak depends on dt)
Runoff = 3.22cfs@ 11.90 hrs, Volume= 0.120 af, Depth> 0.48"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 2-yr Rainfall=2.38"

Area (ac) CN Description
* 0.920 70 Woodland
* 1.460 71 Meadow
* 0.610 89 Gravel

2.990 74  Weighted Average
2.990 100.00% Pervious Area

Subcatchment 1S: DA1
Hydrograph

o
~ Typell 24-hr
2-yr Rainfall=2.38"

“Runoff Depth>0.48"
Tc=0.0 min

Flow (cfs)

5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20
Time (hours)



Post-construction Launcher Type Il 24-hr 10-yr Rainfall=3.35"

Prepared by ERM Printed 3/24/2017
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Time span=5.00-20.00 hrs, dt=0.05 hrs, 301 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 1S: DA1 Runoff Area=2.990 ac 0.00% Impervious Runoff Depth>1.03"
Tc=0.0 min CN=74 Runoff=7.02 cfs 0.257 af

Total Runoff Area = 2.990 ac Runoff Volume = 0.257 af Average Runoff Depth = 1.03"
100.00% Pervious =2.990 ac  0.00% Impervious = 0.000 ac



Post-construction Launcher Type Il 24-hr 10-yr Rainfall=3.35"

Prepared by ERM Printed 3/24/2017
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Summary for Subcatchment 1S: DAL

[46] Hint: Tc=0 (Instant runoff peak depends on dt)
Runoff = 7.02cfs@ 11.90 hrs, Volume= 0.257 af, Depth> 1.03"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 10-yr Rainfall=3.35"

Area (ac) CN Description
* 0.920 70 Woodland
* 1.460 71 Meadow
* 0.610 89 Gravel

2.990 74  Weighted Average
2.990 100.00% Pervious Area

Subcatchment 1S: DA1

Hydrograph

dE R

1T ~  Typell 24-hr

Il oyrranesas

{1\ ||  Runoff Area=2.990 ac

<1 W4 Runoff Volume=0.257 af
¢/l Il RunoffDepth>103"
S I R . ~ Tc=0.0 min.

1 |  CN=4

2 O | .

MY 7777777722 2777

5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20

Time (hours)



Post-construction Launcher Type Il 24-hr 50-yr Rainfall=4.46"

Prepared by ERM Printed 3/24/2017
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Time span=5.00-20.00 hrs, dt=0.05 hrs, 301 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 1S: DA1 Runoff Area=2.990 ac 0.00% Impervious Runoff Depth>1.78"
Tc=0.0 min CN=74 Runoff=11.98 cfs 0.444 af

Total Runoff Area = 2.990 ac Runoff Volume = 0.444 af Average Runoff Depth =1.78"
100.00% Pervious =2.990 ac  0.00% Impervious = 0.000 ac



Post-construction Launcher
Prepared by ERM

Type Il 24-hr 50-yr Rainfall=4.46"
Printed 3/24/2017

HydroCAD® 10.00-18 s/n 09594 © 2016 HydroCAD Software Solutions LLC Page 10
Summary for Subcatchment 1S: DAL
[46] Hint: Tc=0 (Instant runoff peak depends on dt)
Runoff = 11.98cfs @ 11.89 hrs, Volume= 0.444 af, Depth> 1.78"
Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 50-yr Rainfall=4.46"
Area (ac) CN Description
* 0.920 70 Woodland
* 1.460 71 Meadow
* 0.610 89 Gravel
2.990 74  Weighted Average
2.990 100.00% Pervious Area
Subcatchment 1S: DA1
Hydrograph
of | (e
i DO - Typeli2a-hr
11_§ R e e PP T EE R EEEEE 50 -yr- Ralnfall?446m
109 | l l l l l l l l
y"ijunbffATea-Z%OaC"
8_%;'i""’i""i’""i""’i""i”"i’ ‘""*Runoff\/otume—0444af”
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3 S A e R S T A A A A |
g ~ Tc=0.0 min |
s{f . . CN=74 |
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S A4 o
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Post-construction Launcher Type Il 24-hr 100-yr Rainfall=4.99"

Prepared by ERM Printed 3/24/2017
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Time span=5.00-20.00 hrs, dt=0.05 hrs, 301 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 1S: DA1 Runoff Area=2.990 ac 0.00% Impervious Runoff Depth>2.17"
Tc=0.0 min CN=74 Runoff=14.48 cfs 0.540 af

Total Runoff Area = 2.990 ac Runoff Volume = 0.540 af Average Runoff Depth =2.17"
100.00% Pervious =2.990 ac  0.00% Impervious = 0.000 ac



Post-construction Launcher Type Il 24-hr 100-yr Rainfall=4.99"

Prepared by ERM Printed 3/24/2017
HydroCAD® 10.00-18 s/n 09594 © 2016 HydroCAD Software Solutions LLC Page 12

Summary for Subcatchment 1S: DAL

[46] Hint: Tc=0 (Instant runoff peak depends on dt)
Runoff = 14.48 cfs @ 11.89 hrs, Volume= 0.540 af, Depth> 2.17"

Runoff by SCS TR-20 method, UH=SCS, Weighted-CN, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type Il 24-hr 100-yr Rainfall=4.99"

Area (ac) CN Description
* 0.920 70 Woodland
* 1.460 71 Meadow
* 0.610 89 Gravel

2.990 74  Weighted Average
2.990 100.00% Pervious Area

Subcatchment 1S: DA1

Hydrograph
ef |
sl mmEl
W ~ Typell 24-hr |
o % T R R ~100-yr Rainfall=4.99" |
a1 Il Runoff Area=2.990 ac
o | 'Runoff Volume=0.540 af |
s SR Runoff Depth>2.17"
I R B ~ Tc=0.0 min |
o - CN=74 |
= 3 N R A R Y | R R A
J u!
= ) A R R R - < [ R N S
A0 e
41 RN
GI""I/"I""I""I""I""I""'I/""I/' T T T T T |"J
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DOMINION TRANSMISSION, INC.

SUPPLY HEADER PROJECT

SECTION 5 — POST-CONSTRUCTION STORMWATER MANAGEMENT PLAN/SITE
RESTORATION (PCSM/SR) PLAN

APPENDIX C — DRAINAGE AREA MAP
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Source: Esri, DigitalGlobe, GeoEye, Earthstar Geographics, CNES/Airbus DS,
USDA, USGS, AeroGRID, IGN, and the GIS User Community
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DOMINION TRANSMISSION, INC.

SUPPLY HEADER PROJECT

SECTION 5 — POST-CONSTRUCTION STORMWATER MANAGEMENT PLAN/SITE
RESTORATION (PCSM/SR) PLAN

APPENDIX D — INFILTRATION TESTING RESULTS

Test Pit Location Map Contains Critical Energy Infrastructure Information - Filed Separately



Soil Log

Project Name: JB Tonkin Compressor Station

Test Pit: Soil Test Pit 1

Geology:

: Glenshaw Formation

Latitude: 40.462222°N
Longitude: 79.641308°W

NRCS Soil Survey Map Unit:

Project Number: 160-958
Date: 8/8/2016

: Lobdell silt loam (Lo)
Tested by: Ingrid Reiland

Additional Comments: No infiltration testing performed due to hydric soil mottling at surface.

Client: Dominion Transmission, Inc.

Elevation: Approximately El. 1040

Land Use: Compressor Station

Reviewed by: Michael Krepsik

Site Location: Murrysville, Westmoreland County, PA

Equipment Used: Excavator: Yanmar ViC35

Bucket: 2-foot

Operator: Gary

Spotter: Chris

Weather: Sunny, Humid, 75-88°F

Upper Boundary Lower Boundary Soil Textural Class Type, Size, Coarse Soil Color Depth to Bedrock Depth to Free Water
Horizon (inches) (inches) (USDA) Fragments, etc. (Munsell) Color Patterns Pores, Roots Structure (inches) (inches) Comments
N/A N/A N/A N/A ~100% coarse gravel N/A N/A not encountered N/A not encountered not encountered | APProximately 15 of rock
fill for staging areas.
Dark Grayish Brown . . .
N redoximorphic feature which .
Ab 0 6 Silty Clay Loam ~20% fine to coarse gravel (2.5Y 472) with is indicative of a seasonal Organl.c.s and many fine subangula.r blocky, not encountered not encountered buried topsoil
Strong Brown high water table dendritic tubular pores very friable
(7.5YR 5/6)
Dark Grayish Brown
(2.5Y 412) with ) ) )
redoximorphic features which .
B 6 30 Clay Loam not encountered Strong Brown are indicative of a seasonal Organics and many fine to subangular blocky, not encountered not encountered
(7.5YR 4/6) and high water table medium dendritic tubular pores very friable
Dark Olive Gray
(5Y 3/2)
Dark Gray (8Y
. . 4/1) with Strong | redoximorphic features which . .
~159
B 30 42 Clay Loam 15% f'“"zrg’u?::;‘)‘m gravel | Brown (7.5YR | are indicative of a seasonal orga”'Cs‘zgi;“"):?;de”dmm S“bi'e‘?;"fari;z'femky’ not encountered 42
4/6) and Black high water table
(5Y 2.5/1)




Photo Number: 1
Description: Soil Test Pit 1 Profile
Date Taken: 8/8/2016

Civil & Environmental Consultants, Inc.
333 Baldwin Road - Pittsburgh, PA 15205
412-429-2324 - 800-365-2324
WWW.cecinc.com

Dominion Transmission, Inc.
JB Tonkin Compressor Station
160-958
IT-1




Soil Log

Project Name: JB Tonkin Compressor Station

Test Pit: Soil Test Pit 2

Geology: Glenshaw Formation
Latitude: 40.462556°N
Longitude: 79.641016°W

NRCS Soil Survey Map Unit:

Project Number: 160-958

Date: 8/8/2016
: Lobdell silt loam (Lo)
Tested by: Ingrid Reiland

Additional Comments: No infiltration testing performed due to hydric soil mottling at surface.

Client: Dominion Transmission, Inc.

Elevation: Approximate El. 1043

Land Use: Compressor Station

Reviewed by: Michael Krepsik

Site Location: Murrysville, Westmoreland County, PA

Equipment Used: Excavator: Yanmar ViC35

Bucket: 2-foot

Operator: Gary

Spotter: Chris

Weather: Sunny, Humid, 75-88°F

Upper Boundary Lower Boundary Soil Textural Class Type, Size, Coarse Soil Color Depth to Bedrock Depth to Free Water
Horizon (inches) (inches) (USDA) Fragments, etc. (Munsell) Color Patterns Pores, Roots Structure (inches) (inches) Comments
Approximately 6" of rock fill
N/A N/A N/A N/A ~100% coarse gravel N/A N/A not encountered N/A not encountered not encountered .
for staging areas.
Dark Grayish Brown
(10YR 4/2) with . . . buried topsoil, compacted
Dark Brown redoximorphic features which subangular blocky, with an excessive orange
Ab 0 4 Gravelly Silt Loam ~30% fine to coarse gravel are indicative of a seasonal not encountered 3 ’ not encountered not encountered
(7.5YR 3/4) and . friable redox layer from the gravel
. high water table -
Yellowish Brown fill above
(10YR 5/8)
Dark Grayish Brown redoximorphic features which
B 4 18 Silty Clay ~10% fine to coarse gravel (2'5Y. 412) with are indicative of a seasonal Organics and few fine dendritic subangula_r blocky, not encountered not encountered compacted
Reddish Brown high water table tubular pores very friable
(5YR 4/4) 9
Dark Grayish Brown
(2.5Y 412) with ) ) )
Dark Reddish Brown | "edoximorphic features which Organics and few fine to subangular blocky,
i ~5% fi i indicati g
B 18 35 Silty Clay Loam 5% fine to medium gravel (5YR 3/3) and are indicative of a seasonal medium dendritic tubular pores very friable not encountered 32
high water table
Dark Gray
(2.5Y 4/1)




Photo Number: 1
Description: Soil Test Pit 2 Profile
Date Taken: 8/8/2016

Civil & Environmental Consultants, Inc.
333 Baldwin Road - Pittsburgh, PA 15205
412-429-2324 - 800-365-2324
WWW.cecinc.com

Dominion Transmission, Inc.
JB Tonkin Compressor Station
160-958
IT-2




Project Name:

INFILTRATION TESTING DAILY FIELD REPORT

JB Tonkin Compressor Station

Job No.: 160-958
Site Location: Murrysville, Westmoreland County, PA
Weather Conditions: Sunny, Humid
Temperature: 75-88°F
Date: 8/8/2016

DOUBLE-RING INFILTROMETER TEST RESULTS

Client: Dominion Transmission, Inc.
Test Designation IT-4
Latitude: 40.462885°N
Longitude: 79.641531°W
Test ID (Depth, in bgs): IT-4A (12)
Reading Interval (min)*: 30
Reading Drop (in) Rate (in/hr)
1hr
Presoak in 238 B
30-minute
Increments 175 B
1 1.38 2.76
2 1.00 2.00
3 1.06 212
4 0.88 1.76
5 0.88 1.76
6
7
8
— ——
Stabilized Lowest Drop (in) 0.88
Rate of =" Highest Drop (in) 1.06
Drop?** Difference (in) 0.19 Yes
Infiltration Rate (in/hr)***: 1.91
Design Infiltration Rate (in/hr)**** = 1.14

Legend

Test ID (Depth, in bgs): IT-4B (12)
Reading Interval (min)*: 30
Reading Drop (in) Rate (in/hr)
1hr
Presoak in 463 B
30-minute
Increments 1.88 B
1 1.56 3.12
2 1.31 2.62
3 1.38 2.76
4 1.31 2.62
5 1.44 2.88
6
7
8
— —
Stabilized Lowest Drop (in) 1.31
Rate of Highest Drop (in) 1.44
Drop?** Difference (in) 0.13
Infiltration Rate (in/hr)***: 2.72

Assumed Safety Factor = 2

* If the drop during the second 30-minute presoak interval is less than 2 inches, use 30 minute intervals for the testing. If the drop during the second 30-minute presoak interval
is 2 inches or greater, use 10 minute intervals.

**A stabilized rate of drop is defined as a difference of % inch or less of drop between the highest and lowest interval readings of four consecutive interval readings.

***The Infiltration Rate is the average drop between the four appropriate consecutive readings.

****The Design Infiltration Rate is the geometric mean of the tested Infiltration Rates reduced by the assumed factor of safety.

Completed By:

X

Ingrid Reiland
Project Scientist

Reviewed By:

X

Michael P. Krepsik, P.E.
Project Manager

Yes



Soil Log

Project Name: JB Tonkin Compressor Station
Test Pit: Soil Test Pit 4
Geology: Glenshaw Formation
Latitude: 40.462885°N
Longitude: 79.641531°W

Additional Comments:

NRCS Soil Survey Map Unit:

Project Number: 160-958
Date: 8/8/2016

Tested by: Ingrid Reiland

: Emnest silt loam (ErC)

Client: Dominion Transmission, Inc.

Elevation: Approximate El. 1058

Land Use: Compressor Station

Reviewed by: Michael Krepsik

Site Location: Murrysville, Westmoreland County, PA

Equipment Used: Excavator: Yanmar ViC35

Bucket: 2-foot

Operator: Gary

Spotter: Chris

Weather: Sunny, Humid, 75-88°F

Upper Boundary Lower Boundary Soil Textural Class Type, Size, Coarse Soil Color Depth to Bedrock Depth to Free Water
Horizon (inches) (inches) (USDA) Fragments, etc. (Munsell) Color Patterns Pores, Roots Structure (inches) (inches) Comments
Brown . Many very fine to coarse roots . .
~359
Ap 0 10 Gravelly Clay Loam 35% fine to coarse gravel (10YR 4/3) matrix and few medium tubular pores Cloddy, very friable not encountered not encountered fill material
" Dark Brown : Common very fine to fine roots | subangular blocky, : "
~59 8
Ab 10 17 Silty Clay Loam 5% fine to medium gravel (10YR 3/3) matrix and few medium tubular pores very friable not encountered not encountered buried topsoil
r?gsvlgSSr;BB)?vm? redoximorphic feature which b lar block
B 17 36 Silty Clay not encountered : is not indicative of a seasonal Few very fine roots subanguiar plocky, not encountered not encountered
Grayish Brown high water table very friable
(10YR 5/2) 9
Light Gray7/1) with (10YR redoximorphic feature which b lar block
B 36 46 Clay ~1% channers . is indicative of a seasonal not encountered subangular blocky, not encountered not encountered
Yellowish Brown high water table friable
(10YR 5/8) 9




Photo Number: 1
Description: IT-4A
Date Taken: 8/8/2016

Civil & Environmental Consultants, Inc.
333 Baldwin Road - Pittsburgh, PA 15205
412-429-2324 - 800-365-2324
www.cecinc.com

Dominion Transmission, Inc.
JB Tonkin Compressor Station
160-958
IT-4




Photo Number: 2
Description: 1T-4B
Date Taken: 8/8/2016

Civil & Environmental Consultants, Inc.
333 Baldwin Road - Pittsburgh, PA 15205
412-429-2324 - 800-365-2324
www.cecinc.com

Dominion Transmission, Inc.
JB Tonkin Compressor Station
160-958
IT-4




Stabilized
Rate of
Drop?**

INFILTRATION TESTING DAILY FIELD REPORT

Job No.: 160-958
Site Location: Murrysville, Westmoreland County, PA
Weather Conditions: Sunny, Humid
Temperature: 75-90°F
Date: 8/9/2016

DOUBLE-RING INFILTROMETER TEST RESULTS

Project Name: JB Tonkin Compressor Station
Client: Dominion Transmission, Inc.
Test Designation IT-5
Latitude: 40.463067°N
Longitude: 79.641061°W
Test ID (Depth, in bgs): IT-5A (10
Reading Interval (min)*: 30

Reading Drop (in) Rate (in/hr)
1hr
Presoak in 0.06 B
30-minute 0.06 _
Increments
1 0.00 0.00
2 0.00 0.00
3
4
5
6
7
8
Lowest Drop (in) 0.00
Highest Drop (in) 0.00
Difference (in) 0.00
Infiltration Rate (in/hr)***: 0.00

Design Infiltration Rate (in/hr)**** =

Legend

* If the drop during the second 30-minute presoak interval is less than 2 inches, use 30 minute intervals for the testing. If the drop during the second 30-minute presoak interval

is 2 inches or greater, use 10 minute intervals.

Yes

0.00

NOTE: Testing abandoned due to slow infiltration rate and
inability to move testing location.

Test ID (Depth, in bgs): IT-5B (10)
Reading Interval (min)*: 30
Reading Drop (in) Rate (in/hr)
1hr
Presoak in 038 B
30-minute 0.06 N
Increments
1 0.06 0.12
2 0.00 0.00
3
4
5
6
7
8
Stabilized Lowest Drop (in) 0.00
Rate of Highest Drop (in) 0.00
Drop?** Difference (in) 0.00
Infiltration Rate (in/hr)***: 0.00

Assumed Safety Factor = 2

**A stabilized rate of drop is defined as a difference of ¥ inch or less of drop between the highest and lowest interval readings of four consecutive interval readings.

***The Infiltration Rate is the average drop between the four appropriate consecutive readings.

****The Design Infiltration Rate is the geometric mean of the tested Infiltration Rates reduced by the assumed factor of safety.

Completed By:

X

Ingrid Reiland
Project Scientist

Reviewed By:

X

Michael P. Krepsik, P.E.
Project Manager

Yes



Soil Log

Project Name: JB Tonkin Compressor Station

Test Pit: Soil Test Pit 5

Geology: Glenshaw Formation

Latitude: 40.463067°N
Longitude: 79.641061°W

NRCS Soil Survey Map Unit:
Tested by: Ingrid Reiland

Project Number: 160-958
Date: 8/9/2016

: Emnest silt loam (ErC)

Client: Dominion Transmission, Inc.

Elevation: Approximate El. 1057

Land Use: Compressor Station

Reviewed by: Michael Krepsik

Site Location: Murrysville, Westmoreland County, PA

Equipment Used: Excavator: Yanmar ViC35

Bucket: 2-foot

Operator: Gary

Spotter: Chris

Weather: Sunny, Humid, 75-90°F

Additional Comments: Unable to enter soil test pit due to unstable soil walls. Classification conducted from excavator bucket samples and observation outside of the pit.

Upper Boundary Lower Boundary Soil Textural Class Type, Size, Coarse Soil Color Depth to Bedrock Depth to Free Water
Horizon (inches) (inches) (USDA) Fragments, etc. (Munsell) Color Patterns Pores, Roots Structure (inches) (inches) Comments
~50% fine to coarse gravel Brown
B 0 34 Very Gravelly Silty Clay Loam and some cobble-sized (10YR 4/3) matrix Many fine roots Cloddy, very friable not encountered not encountered fill material
rock/cement fragments
Black
" redoximorphic feature which .
Bb 34 60 Silty Clay Loam ~5% fine to coarse gravel (5Y 2.572) with is indicative of a seasonal Orgam‘c.s and many fine massive not encountered not encountered buried topsoil
Black dendritic tubular pores

(GLEY 1N 2.5/)

high water table




Photo Number: 1
Description: IT-5A
Date Taken: 8/9/2016

Civil & Environmental Consultants, Inc.
333 Baldwin Road - Pittsburgh, PA 15205
412-429-2324 - 800-365-2324
www.cecinc.com

Dominion Transmission, Inc.
JB Tonkin Compressor Station
160-958
IT-5




Photo Number: 2
Description: IT-5B
Date Taken: 8/9/2016

Civil & Environmental Consultants, Inc.
333 Baldwin Road - Pittsburgh, PA 15205
412-429-2324 - 800-365-2324
www.cecinc.com

Dominion Transmission, Inc.
JB Tonkin Compressor Station
160-958
IT-5




Soil Log

Project Name: JB Tonkin Compressor Station

Test Pit: Soil Test Pit 7

Geology: Glenshaw Formation

Latitude: 40.463672°N

Longitude: 79.640056°W

NRCS Soil Survey Map Unit
Tested by: Ingrid Reiland

Project Number: 160-958

Date: 8/9/2016

: Ernest silt loam (ErC)

Client: Dominion Transmission, Inc.

Elevation: Approximate El. 1084

Land Use: Compressor Station

Reviewed by: Michael Krepsik

Site Location: Murrysville, Westmoreland County, PA

Equipment Used: Excavator: Yanmar ViC35

Bucket: 2-foot

Operator: Gary

Spotter: Chris

Weather: Sunny, Humid, 75-90°F

Additional Comments: Infiltration Testing was not completed due to an infiltration rate of ~1 gallon per 1.5 minutes during the presoak period. The rings could not retain water in the decomposed shale layer.

(< 10% soil)

Upper Boundary | Lower Boundary Soil Textural Class Type, Size, Coarse Soil Color Depth to Bedrock Depth to Free Water
Horizon (inches) (inches) (USDA) Fragments, etc. (Munsell) Color Patterns Pores, Roots Structure (inches) (inches) Comments
R0y £ )
A 0 3 Sandy Loam 5% fine to coarse gravel Dark Brown matrix Many very fine to very coarse granular, loose not encountered not encountered
and channers (10YR 3/3) roots
~25% fine to coarse gravel Brown . Many very fine to very coarse subangular blocky,
B 3 37 Gravelly to Channery Sandy Loam matrix slightly to moderately not encountered not encountered
and channers (10YR 5/3) roots hard
N/A )
Cr 37 84 ~90% channers N/A N/A Very few fine roots N/A not encountered not encountered decomposed shale




Photo Number: 1
Description: Soil Test Pit 7 Profile
Date Taken: 8/9/2016

Civil & Environmental Consultants, Inc.
333 Baldwin Road - Pittsburgh, PA 15205
412-429-2324 - 800-365-2324
WWW.cecinc.com

Dominion Transmission, Inc.
JB Tonkin Compressor Station
160-958
IT-7




Soil Log

Project Name: JB Tonkin Compressor Station Project Number: 160-958 Client: Dominion Transmission, Inc.
Test Pit: Soil Test Pit 8 Date: 8/9/2016 Elevation: Approximate El. 1042
Geology: Glenshaw Formation NRCS Soil Survey Map Unit: Lobdell silt loam (Lo) Land Use: Compressor Station
Latitude: 40.462240°N Tested by: Ingrid Reiland Reviewed by: Michael Krepsik

Longitude: 79.640217°W

Additional Comments: No infiltration testing performed due to hydric soil mottling at approximately 15" below ground surface.

Site Location: Murrysville, Westmoreland County, PA

Equipment Used: Excavator: Yanmar ViC35

Bucket: 2-foot

Operator: Gary

Spotter: Chris

Weather: Sunny, Humid, 75-90°F

Upper Boundary Lower Boundary Soil Textural Class Type, Size, Coarse Soil Color Depth to Bedrock Depth to Free Water
Horizon (inches) (inches) (USDA) Fragments, etc. (Munsell) Color Patterns Pores, Roots Structure (inches) (inches) Comments
~35% fine to coarse gravel Brown . . subangular blocky,
A 0 15 Gravelly to Channery Clay Loam and channers (10YR 4/3) matrix Many very fine to coarse roots very friable not encountered not encountered

Grayish Brown

(2.5Y 512) with redoximorphic feature which

subangular blocky,

B 15 27 Loam not encountered Yellowish Red is indicative of a seasonal Few very fine to coarse roots friabl not encountered not encountered
(5YR 4/6) high water table very friable
Brown redoximorphic feature which Very few very fine to coarse
B 27 42 Silty Clay ~5% fine to medium gravel (10[\)/§k42r)awnh is not indicative of a seasonal | roots, Organics/Charred Layer subangulfa.r l:)||0t:ky, not encountered 35
(10YR 4/1y) high water table (~1/2") at top of horizon very inable
Brown redoximorphic feature which
" (10YR 4/3) with . e subangular blocky,
~509
Cr 42 43 Very Channery Silty Clay 50% channers Dark Gray is not indicative of a seasonal not encountered very friable not encountered 35

(10YR 4/1) high water table




Photo Number: 1
Description: Soil Test Pit 8 Profile
Date Taken: 8/9/2016

Civil & Environmental Consultants, Inc.
333 Baldwin Road - Pittsburgh, PA 15205
412-429-2324 - 800-365-2324
WWW.cecinc.com

Dominion Transmission, Inc.
JB Tonkin Compressor Station
160-958
IT-8




DOMINION TRANSMISSION, INC.

SUPPLY HEADER PROJECT

SECTION 5 — POST-CONSTRUCTION STORMWATER MANAGEMENT PLAN/SITE
RESTORATION (PCSM/SR) PLAN

APPENDIX E — PCSM INSPECTION FORM



Environmental Construction Permitting
FIELD REVIEW FORM: Post-construction Evaluation

This form will be completed by the ECP Field Reviewer to assess the status of project areas following in-service & final cleanup.

Company Name: Time & Date of Field Review:
Dominion Transmission, Inc.

Project Name & Location: Name of ECP Field Reviewer:
Supply Header Project, Westmoreland County, PA

EP Database Project ID: ECP Project Lead:

Facility Description:

Location of Inspection (MP, Line No.):

Type of Inspection:

Weather Conditions:

NOTE TODAY’'S WEATHER AND ANY OTHER WEATHER OBSERVATIONS HERE.

Future Follow-up Inspection Recommended: (Yes / No)

Immediate response needed for repairs or work recommendations: (Yes / No — if yes identify Item Nos. from tables below)

Section 1: Narrative

Yes No
1. Are the approved (Stamped) E&S Plan and PCSM Plan present on site?
2. Site Conditions
a. Sediment discharge is occurring to waters or wetlands from earth disturbance activity?
b. Stabilization of disturbed areas or stockpiles at final grade?
c. Are slopes 3:1 and greater reaching final stabilization?
3. Are there areas observed where restoration is limited by soil compaction?
4. PCSM BMPs ( List and note if maintained as per the plan)
If yes, describe:
6. Department/Conservation District has been notified within 24 hours of non-compliance, including |:|:|
discharge to waters or wetlands?
7. Identify any additional measures/actions to be taken on site:
---- Part A: EROSION / SOIL CONDITIONS
Work /
Repair
Item Needed?
No. Compliance Review Iltem and Comment (Yes/No)

1) | Silt fence - erosion control devices
[Identify location and amount of all silt fence left in place for permanent restoration measures following
completion of final grade and seeding].

Page 1 of 3




ECP Field Review of EP Database Projects: Post-construction Evaluation

2) | Compaction of topsoil?

3) | Rock distribution (if applicable) within actively cultivated or rotated cropland and pastures, hay fields, and
residential areas.

4) | Confirm topographic contours are maintained by permanent erosion control measures (no gullies, erosion,
subsidence, etc.).

5) | Confirm contours restored to preconstruction conditions (compare to adjacent undisturbed off-ROW areas).

6) | Construction debris removed from all construction work areas (unless the approved otherwise)?

7) | Are additional permanent measures necessary to prevent erosion and migration of sediment?

---- Part B: VEGETATION

Work /
Repair
Item . . Needed?
No. Compliance Review Iltem and Comment (Yes/No)
8) | Provide the current status of reseeding/revegetation (germination or growth of seeded areas within
construction work spaces):
9) | Density and cover of restored areas compared to adjacent undisturbed areas:
10) | Weed invasion issues (including reed canary grass):
11) | Identify any areas which have achieved final stabilization, include recommendations for removal of temporary
erosion control devices; including silt fence:
---- Part C: Wetland
Work /
Repair
Item . . Needed?
No. Compliance Review Iltem and Comment (Yes/No)
12) | Wetlands: Inspect adjacent wetlands
13) | Confirm BMPs around wetland are in place and functioning.
14) | Problem areas at wetlands: ldentify and describe each problem area, including weed invasion issues (such as
reed canary grass) within wetlands adjacent to project area.
---- Part D: OTHER RECOMMENDATIONS
Work /
Repair
Item . . Needed?
No. Compliance Review ltem and Comment (Yes/No)
20) | List any additional problem areas not identified above, including any actions to be taken to maintain
compliance with Company plans or environmental permits and regulations, including those referenced in the
Environmental Clearance Memo for this project:
21) | Landowner issues (ldentify the issue, who was contacted and where/when the notice occurred):

Page 2 of 3




ECP Field Review of EP Database Projects: Post-construction Evaluation

Additional Comments/Observations/Notes:

| certify that the information contained in this report is true, accurate and complete. In addition, | agree that | am qualified to complete

this inspection and report in accordance with the following stipulations:
“I am knowledgeable in the principles and practice of erosion and sediment controls. | also possess the skills to assess conditions at
the construction site that could impact storm water quality, as well as, assess the effectiveness of any sediment and erosion control

measures selected to control the quality of storm water discharges from the construction activity.”

Signature of ECP Field Reviewer Title & Company Date of Inspection

Fax or e-mail this completed form and associated photo log to ECP lead for Dominion Transmission, Inc.
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DOMINION TRANSMISSION, INC.

SUPPLY HEADER PROJECT

SECTION 6 —- PENNSYLVANIA NATURAL HERITAGE PROGRAM



Updated Pennsylvania Natural Diversity Inventory (PNDI Results)

March 16, 2017



Pennsylvania Department of Conservation and Natural Resources Project Search ID: PNDI-618482
PNDI Receipt: project_receipt_supply header_project wes 618482 FINAL_1.pdf

1. PROJECT INFORMATION

Project Name: Supply Header Project - Westmoreland County

Date of Review: 3/16/2017 09:49:01 AM

Project Category: Energy Storage, Production, and Transfer, Energy Transfer, Pipeline (e.g., gas, oil) -- NEW
(construction of new line in a new location)

Project Area: 86.52 acres

County(s): Westmoreland

Township/Municipality(s): MURRYSVILLE; SALEM

ZIP Code: 15632; 15668

Quadrangle Name(s): MURRYSVILLE; SLICKVILLE

Watersheds HUC 8: Kiskiminetas; Lower Monongahela

Watersheds HUC 12: Beaver Run Reservoir-Beaver Run; Haymakers Run-Turtle Creek
Decimal Degrees: 40.435648, -79.613446

Degrees Minutes Seconds: 40° 26' 8.3344" N, 79° 36' 48.4039" W

2. SEARCH RESULTS

Agency Results Response

PA Game Commission No Known Impact No Further Review Required
PA Department of Conservation and No Known Impact No Further Review Required
Natural Resources

PA Fish and Boat Commission No Known Impact No Further Review Required
U.S. Fish and Wildlife Service No Known Impact No Further Review Required

As summarized above, Pennsylvania Natural Diversity Inventory (PNDI) records indicate no known impacts to
threatened and endangered species and/or special concern species and resources within the project area. Therefore,
based on the information you provided, no further coordination is required with the jurisdictional agencies. This
response does not reflect potential agency concerns regarding impacts to other ecological resources, such as
wetlands.

Page 1 of 6



Pennsylvania Department of Conservation and Natural Resources Project Search ID: PNDI-618482
PNDI Receipt: project_receipt_supply header_project wes 618482 FINAL_1.pdf
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Pennsylvania Department of Conservation and Natural Resources Project Search ID: PNDI-618482
PNDI Receipt: project_receipt_supply header_project wes 618482 FINAL_1.pdf
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Pennsylvania Department of Conservation and Natural Resources Project Search ID: PNDI-618482
PNDI Receipt: project_receipt_supply header_project wes 618482 FINAL_1.pdf

RESPONSE TO QUESTION(S) ASKED

Q1: The proposed project is in the range of the Indiana bat. Describe how the project will affect bat habitat (forests,
woodlots and trees) and indicate what measures will be taken in consideration of this. Round acreages up to the
nearest acre (e.g., 0.2 acres = 1 acre).

Your answer is: The project will affect 1 to 39 acres of forests, woodlots and trees.

Q2: Is tree removal, tree cutting or forest clearing of 40 acres or more necessary to implement all aspects of this
project?
Your answer is: No

3. AGENCY COMMENTS

Regardless of whether a DEP permit is necessary for this proposed project, any potential impacts to threatened
and endangered species and/or special concern species and resources must be resolved with the appropriate
jurisdictional agency. In some cases, a permit or authorization from the jurisdictional agency may be needed if
adverse impacts to these species and habitats cannot be avoided.

These agency determinations and responses are valid for two years (from the date of the review), and are
based on the project information that was provided, including the exact project location; the project type,
description, and features; and any responses to questions that were generated during this search. If any of the
following change: 1) project location, 2) project size or configuration, 3) project type, or 4) responses to the
guestions that were asked during the online review, the results of this review are not valid, and the review must
be searched again via the PNDI Environmental Review Tool and resubmitted to the jurisdictional agencies. The
PNDI tool is a primary screening tool, and a desktop review may reveal more or fewer impacts than what is listed
on this PNDI receipt. The jursidictional agencies strongly advise against conducting surveys for the species
listed on the receipt prior to consultation with the agencies.

PA Game Commission

RESPONSE:
No Impact is anticipated to threatened and endangered species and/or special concern species and resources.

PA Department of Conservation and Natural Resources

RESPONSE:
No Impact is anticipated to threatened and endangered species and/or special concern species and resources.

PA Fish and Boat Commission

RESPONSE:
No Impact is anticipated to threatened and endangered species and/or special concern species and resources.

U.S. Fish and Wildlife Service

RESPONSE:

No impacts to federally listed or proposed species are anticipated. Therefore, no further consultation/coordination
under the Endangered Species Act (87 Stat. 884, as amended; 16 U.S.C. 1531 et seq. is required. Because no take of
federally listed species is anticipated, none is authorized. This response does not reflect potential Fish and Wildlife
Service concerns under the Fish and Wildlife Coordination Act or other authorities.
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Pennsylvania Department of Conservation and Natural Resources Project Search ID: PNDI-618482
PNDI Receipt: project_receipt_supply header_project wes 618482 FINAL_1.pdf

4. DEP INFORMATION

The Pa Department of Environmental Protection (DEP) requires that a signed copy of this receipt, along with any
required documentation from jurisdictional agencies concerning resolution of potential impacts, be submitted with
applications for permits requiring PNDI review. Two review options are available to permit applicants for handling PNDI
coordination in conjunction with DEP’s permit review process involving either T&E Species or species of special
concern. Under sequential review, the permit applicant performs a PNDI screening and completes all coordination with
the appropriate jurisdictional agencies prior to submitting the permit application. The applicant will include with its
application, both a PNDI receipt and/or a clearance letter from the jurisdictional agency if the PNDI Receipt shows a
Potential Impact to a species or the applicant chooses to obtain letters directly from the jurisdictional agencies. Under
concurrent review, DEP, where feasible, will allow technical review of the permit to occur concurrently with the T&E
species consultation with the jurisdictional agency. The applicant must still supply a copy of the PNDI Receipt with its
permit application. The PNDI Receipt should also be submitted to the appropriate agency according to directions on
the PNDI Receipt. The applicant and the jurisdictional agency will work together to resolve the potential impact(s). See
the DEP PNDI policy at https://conservationexplorer.dcnr.pa.gov/content/resources.
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Pennsylvania Department of Conservation and Natural Resources Project Search ID: PNDI-618482
PNDI Receipt: project_receipt_supply header_project wes 618482 FINAL_1.pdf

5. ADDITIONAL INFORMATION

The PNDI environmental review website is a preliminary screening tool. There are often delays in updating species
status classifications. Because the proposed status represents the best available information regarding the
conservation status of the species, state jurisdictional agency staff give the proposed statuses at least the same
consideration as the current legal status. If surveys or further information reveal that a threatened and endangered
and/or special concern species and resources exist in your project area, contact the appropriate jurisdictional
agency/agencies immediately to identify and resolve any impacts.

For a list of species known to occur in the county where your project is located, please see the species lists by county
found on the PA Natural Heritage Program (PNHP) home page (www.naturalheritage.state.pa.us). Also note that the
PNDI Environmental Review Tool only contains information about species occurrences that have actually been
reported to the PNHP.

6. AGENCY CONTACT INFORMATION

PA Department of Conservation and Natural U.S. Fish and Wildlife Service
Resources Pennsylvania Field Office

Bureau of Forestry, Ecological Services Section Endangered Species Section

400 Market Street, PO Box 8552 110 Radnor Rd; Suite 101

Harrisburg, PA 17105-8552 State College, PA 16801

Email: RA-HeritageReview@pa.gov NO Faxes Please

Fax:(717) 772-0271

PA Fish and Boat Commission PA Game Commission

Division of Environmental Services Bureau of Wildlife Habitat Management
450 Robinson Lane, Bellefonte, PA 16823 Division of Environmental Planning and Habitat
Email: RA-FBPACENOTIFY @pa.gov Protection

2001 Elmerton Avenue, Harrisburg, PA 17110-9797
Email: RA-PGC_PNDI@pa.gov
NO Faxes Please

7. PROJECT CONTACT INFORMATION

Name:_Steve Holden

Company/Business Name:_Environmental Resources Management, Inc.
Address:_15 Park Row W #104,

City, State, Zip:_Providence, Rl 02903

Phone: (401 )278-4308 Fax:( )
Email:_steve holden@erm.com

8. CERTIFICATION

| certify that ALL of the project information contained in this receipt (including project location, project
size/configuration, project type, answers to questions) is true, accurate and complete. In addition, if the project type,
location, size or configuration changes, or if the answers to any questions that were asked during this online review
change, | agree to re-do the online environmental review.

03/16/2017

applicant/project proponent signature date
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Initial PNDI Results

May 1, 2015



PNDI Project Environmental Review Receipt Project Search ID: 20150320490878

1. PROJECT INFORMATION

Project Name: JB Tonkin CS

Date of review: 3/20/2015 11:11:26 AM
Project Category: Energy Storage, Production, and Transfer,Energy Transfer,Pipeline (e.g.,
gas, oil) -- NEW (construction of new line in a new location)
Project Area: 44.5 acres

County: Westmoreland Township/Municipality: Murrysville
Quadrangle Name: MURRYSVILLE ~ ZIP Code: 15668
Decimal Degrees: 40.461583 N, -79.641773 W

Degrees Minutes Seconds: 40° 27' 41.7" N, -79° 38' 30.4" W
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2. SEARCH RESULTS
Agency Results Response
PA Game Commission No Known Impact No Further Review Required

PA Department of Conservation No Known Impact No Further Review Required
and Natural Resources
PA Fish and Boat Commission  No Known Impact No Further Review Required

U.S. Fish and Wildlife Service No Known Impact No Further Review Required

As summarized above, Pennsylvania Natural Diversity Inventory (PNDI) records indicate no known impacts to
threatened and endangered species and/or special concern species and resources within the project area.
Therefore, based on the information you provided, no further coordination is required with the jurisdictional
agencies. This response does not reflect potential agency concerns regarding impacts to other ecological
resources, such as wetlands.
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PNDI Project Environmental Review Receipt Project Search ID: 20150320490878

3. AGENCY COMMENTS

Regardless of whether a DEP permit is necessary for this proposed project, any potential impacts to threatened
and endangered species and/or special concern species and resources must be resoived with the appropriate
jurisdictional agency. In some cases, a permit or authorization from the jurisdictional agency may be needed if
adverse impacts to these species and habitats cannot be avoided.

These agency determinations and responses are valid for two years (from the date of the review), and are
based on the project information that was provided, including the exact project location; the project type,
description, and features; and any responses to questions that were generated during this search. If any of the
following change: 1) project location, 2) project size or configuration, 3) project type, or 4) responses to the
questions that were asked during the online review, the results of this review are not valid, and the review must
be searched again via the PNDI Environmental Review Tool and resubmitted to the jurisdictional agencies. The
PNDI tool is a primary screening tool, and a desktop review may reveal more or fewer impacts than what is listed
on this PNDI receipt. The jursidictional agencies strongly advise against conducting surveys for the species
listed on the receipt prior to consultation with the agencies.

PA Game Commission

RESPONSE: No Impact is anticipated to threatened and endangered species and/or special concern
species and resources.

PA Department of Conservation and Natural Resources

RESPONSE: No Impact is anticipated to threatened and endangered species and/or special concern
species and resources.

PA Fish and Boat Commission

RESPONSE: No Impact is anticipated to threatened and endangered species and/or special concern
species and resources.

U.S. Fish and Wildlife Service

RESPONSE: No impacts to federally listed or proposed species are anticipated. Therefore, no further
consultation/coordination under the Endangered Species Act (87 Stat. 884, as amended; 16 U.S.C. 1531 et seq.
is required. Because no take of federally listed species is anticipated, none is authorized. This response does not
reflect potential Fish and Wildlife Service concerns under the Fish and Wildlife Coordination Act or other
authorities.

4. DEP INFORMATION

The Pa Department of Environmental Protection (DEP) requires that a signed copy of this receipt, along with any
required documentation from jurisdictional agencies concerning resolution of potential impacts, be submitted with
applications for permits requiring PNDI review. For cases where a "Potential Impact” to threatened and
endangered species has been identified before the application has been submitted to DEP, the application
should not be submitted until the impact has been resolved. For cases where "Potential Impact" to special
concern species and resources has been identified before the application has been submitted, the application
should be submitted to DEP along with the PNDI receipt. The PNDI Receipt should also be submitted to the
appropriate agency according to directions on the PNDI Receipt. DEP and the jurisdictional agency will work
together to resolve the potential impact(s). See the DEP PNDI policy at hitp://www.naturalheritage.state.pa.us.

Page 2 of 3



PNDI Project Environmental Review Receipt Project Search ID: 20150320490878

5. ADDITIONAL INFORMATION

The PNDI environmental review website is a preliminary screening tool. There are often delays in updating
species status classifications. Because the proposed status represents the best available information regarding
the conservation status of the species, state jurisdictional agency staff give the proposed statuses at least the
same consideration as the current legal status. If surveys or further information reveal that a threatened and
endangered and/or special concern species and resources exist in your project area, contact the appropriate
jurisdictional agency/agencies immediately to identify and resolve any impacts.

For a list of species known to occur in the county where your project is located, please see the species lists by
county found on the PA Natural Heritage Program (PNHP) home page (www.naturalheritage.state.pa.us). Also
note that the PNDI Environmental Review Tool only contains information about species occurrences that have
actually been reported to the PNHP.

6. AGENCY CONTACT INFORMATION

PA Department of Conservation and  U.S. Fish and Wildlife Service

Natural Resources Pennsylvania Field Office

Bureau of Forestry, Ecological Services Section 110 Radnor Rd; Suite 101, State College, PA 16801
400 Market Street, PO Box 8552, Harrisburg, PA. NO Faxes Please.

17105-8552

Fax:(717) 772-0271

PA Fish and Boat Commission PA Game Commission

Division of Environmental Services Bureau of Wildlife Habitat Management

450 Robinson Lane, Bellefonte, PA. 16823-7437 Division of Environmental Planning and Habitat Protection
NO Faxes Please 2001 Elmerton Avenue, Harrisburg, PA. 17110-9797

Fax:(717) 787-6957
7. PROJECT CONTACT INFORMATION

Name Sq’f ve Hv Me A

Name C
Address v
City, State, 20
Phone: Y¢ Y
Emai ve C. Com

8. CERTIFICATION

| certify that ALL of the project information contained in this receipt (including project location, project
size/configuration, project type, answers to questions) is true, accurate and complete. In addition, if the project

type, location, changes, or if the answers to any questions that were asked during this
online review the online environmental review.
3 / Zcr/ /S
proponent signature date
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PNDI Project Environmental Review Receipt Project Search ID: 20150316490060

1. PROJECT INFORMATION

Project Name: TL-636 Pipeline Loop
Date of review: 3/16/2015 12:38:10 PM
Project Category: Energy Storage, Production, and Transfer,Energy Transfer,Pipeline (e.g.,
gas, oil) -- NEW (construction of new line in a new location)
Project Area: 56.9 acres

County: Westmoreland Township/Municipality: Murrysville
Quadrangle Name: SLICKVILLE ~ ZIP Code: 15668,15632
Decimal Degrees: 40.458865 N, -79.638840 W

Degrees Minutes Seconds: 40° 27' 31.9" N, -79° 38' 19.8" W

&£ )
t._,"’ N X
Story ©
rrysville “\
@ Export
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2. SEARCH RESULTS
Agency Results Response
PA Game Commission No Known Impact No Further Review Required

PA Department of Conservation No Known Impact No Further Review Required
and Natural Resources

PA Fish and Boat Commission = No Known Impact No Further Review Required

U.S. Fish and Wildlife Service No Known Impact No Further Review Required

As summarized above, Pennsylvania Natural Diversity Inventory (PNDI) records indicate no known impacts to
threatened and endangered species and/or special concern species and resources within the project area.
Therefore, based on the information you provided, no further coordination is required with the jurisdictional
agencies. This response does not reflect potential agency concerns regarding impacts to other ecological
resources, such as wetlands.

Page 1 of 3



PNDI Project Environmental Review Receipt Project Search ID: 20150316490060

3. AGENCY COMMENTS

Regardless of whether a DEP permit is necessary for this proposed project, any potential impacts to threatened
and endangered species and/or special concern species and resources must be resolved with the appropriate
jurisdictional agency. In some cases, a permit or authorization from the jurisdictional agency may be needed if
adverse impacts to these species and habitats cannot be avoided.

These agency determinations and responses are valid for two years (from the date of the review), and are
based on the project information that was provided, including the exact project location; the project type,
description, and features; and any responses to questions that were generated during this search. If any of the
following change: 1) project location, 2) project size or configuration, 3) project type, or 4) responses to the
questions that were asked during the online review, the results of this review are not valid, and the review must
be searched again via the PNDI Environmental Review Tool and resubmitted to the jurisdictional agencies. The
PNDI tool is a primary screening tool, and a desktop review may reveal more or fewer impacts than what is listed
on this PNDI receipt. The jursidictional agencies strongly advise against conducting surveys for the species
listed on the receipt prior to consuitation with the agencies.

PA Game Commission

RESPONSE: No Impact is anticipated to threatened and endangered species and/or special concern
species and resources.

PA Department of Conservation and Natural Resources

RESPONSE: No Impact is anticipated to threatened and endangered species and/or special concern
species and resources.

PA Fish and Boat Commission

RESPONSE: No Impact is anticipated to threatened and endangered species and/or special concern
species and resources.

U.S. Fish and Wildlife Service

RESPONSE: No impacts to federally listed or proposed species are anticipated. Therefore, no further
consultation/coordination under the Endangered Species Act (87 Stat. 884, as amended; 16 U.S.C. 1531 ef seq.
is required. Because no take of federally listed species is anticipated, none is authorized. This response does not
reflect potential Fish and Wildlife Service concerns under the Fish and Wildlife Coordination Act or other
authorities.

4. DEP INFORMATION

The Pa Department of Environmental Protection (DEP) requires that a signed copy of this receipt, along with any
required documentation from jurisdictional agencies concerning resolution of potential impacts, be submitted with
applications for permits requiring PNDI review. For cases where a "Potential Impact" to threatened and
endangered species has been identified before the application has been submitted to DEP, the application
should not be submitted until the impact has been resolved. For cases where "Potential Impact" to special
concern species and resources has been identified before the application has been submitted, the application
should be submitted to DEP along with the PNDI receipt. The PND! Receipt should also be submitted to the
appropriate agency according to directions on the PNDI Receipt. DEP and the jurisdictional agency will work
together to resolve the potential impact(s). See the DEP PNDI policy at http://www.naturalheritage.state.pa.us.

Page 2 of 3



PNDI Project Environmental Review Receipt Project Search ID: 20150316490060

5. ADDITIONAL INFORMATION

The PNDI environmental review website is a preliminary screening tool. There are often delays in updating
species status classifications. Because the proposed status represents the best available information regarding
the conservation status of the species, state jurisdictional agency staff give the proposed statuses at least the
same consideration as the current legal status. If surveys or further information reveal that a threatened and
endangered and/or special concern species and resources exist in your project area, contact the appropriate
jurisdictional agency/agencies immediately to identify and resolve any impacts.

For a list of species known to occur in the county where your project is located, please see the species lists by
county found on the PA Natural Heritage Program (PNHP) home page (www.naturalheritage.state.pa.us). Also
note that the PNDI Environmental Review Tool only contains information about species occurrences that have
actually been reported to the PNHP.

6. AGENCY CONTACT INFORMATION

PA Department of Conservation and U.S. Fish and Wildlife Service

Natural Resources Pennsylvania Field Office

Bureau of Forestry, Ecological Services Section 110 Radnor Rd; Suite 101, State College, PA 16801
400 Market Street, PO Box 8552, Harrisburg, PA. NO Faxes Please.

17105-8552

Fax:(717) 772-0271

PA Fish and Boat Commission PA Game Commission

Division of Environmental Services Bureau of Wildlife Habitat Management

450 Robinson Lane, Bellefonte, PA. 16823-7437 Division of Environmental Planning and Habitat Protection
NO Faxes Please 2001 Elmerton Avenue, Harrisburg, PA. 17110-9797

Fax:(717) 787-6957

7. PROJECT CONTACT INFORMATION
Name S“'Nc Ha d

Name: u
Add
City State Ac 2 a9}
Phone: -4 [4
Email- S+owva  _.ldaa AP L re

8. CERTIFICATION

| certify that ALL of the project information contained in this receipt (including project location, project
size/configuration, project type, answers to questions) is true, accurate and complete. In addition, if the project
type, location, size or configuration changes, or if the answers to any questions that were asked during this

online review , | to re-do the online environmental review.
s / 20 / IS
appli signature date
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Updated PNDI Results

May 6, 2015



Steve Holden

From:

Sent:

To:

Subject:
Attachments:

Steve Holden

Wednesday, May 13, 2015 12:23 PM

‘garys@pa.gov'; 'mdimatteo@pa.gov’; 'c-jryndock@pa.gov'

RE: Dominion Supply Header Project

SHP_PNDI Results_Signed_5-06-2015.pdf; SHP_Crayne_Study_Area.prj;
SHP_Crayne_Study_Area.sbn; SHP_Crayne_Study_Area.sbx; SHP_Crayne_Study_Area.shp;
SHP_Crayne_Study_Area.shx; SHP_Crayne_Study_Area.CPG;
SHP_Crayne_Study_Area.dbf; SHP_TL_636_Study_Area.CPG; SHP_TL_636
_Study_Area.dbf; SHP_TL_636_Study_Area.prj; SHP_TL_636_Study_Area.sbn; SHP_TL_636
_Study_Area.sbx; SHP_TL_636_Study_Area.shp; SHP_TL_636_Study_Area.shp.xml;
SHP_TL_636_Study_Area.shx; SHP_TL_636_Centerline.CPG; SHP_TL_636_Centerline.dbf;
SHP_TL_636_Centerline.prj; SHP_TL_636_Centerline.sbn; SHP_TL_636_Centerline.sbx;
SHP_TL_636_Centerline.shp; SHP_TL_636_Centerline.shx

As a follow-up to the letters sent to you on May 1, 2015 by Dominion Transmission, Inc., please find the attached
shapefiles for the study areas along the proposed pipeline route and at the two compressor station modification sites.

Also attached are the results of a PNDI review we reran on May 6% to ensure coverage after the recent changes related

to the northern long-eared bat.

Please let me know if you have any questions.

Thank you,
Steve

Steve Holden, CPSS; CPESC

steve.holden@nrg-lic.com

(401) 278-4308 Direct
(401) 528-7299 Cell
(401) 278-4310 Fax



PNDI Project Environmental Review Receipt Project Search ID: 20150506502214

1. PROJECT INFORMATION

Project Name: TL-636 Pipeline Loop
Date of review: 5/6/2015 1:31:46 PM
Project Category: Energy Storage, Production, and Transfer,Energy Transfer,Pipeline (e.g.,
gas, oil) -- NEW (construction of new line in a hew location)
Project Area: 218.2 acres

County: Westmoreland Township/Municipality: Murrysville
Quadrangle Name: SLICKVILLE ~ ZIP Code: 15668,15632
Decimal Degrees: 40.423639 N, -79.592866 W

Degrees Minutes Seconds: 40° 25' 25.1" N, -79° 35' 34.3" W
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2. SEARCH RESULTS
Agency Results Response

PA Game Commission

No Known Impact

No Further Review Required

PA Department of Conservation
and Natural Resources

No Known Impact

No Further Review Required

PA Fish and Boat Commission

No Known Impact

No Further Review Required

U.S. Fish and Wildlife Service

No Known Impact

No Further Review Required

As summarized above, Pennsylvania Natural Diversity Inventory (PNDI) records indicate no known impacts to
threatened and endangered species and/or special concern species and resources within the project area.
Therefore, based on the information you provided, no further coordination is required with the jurisdictional
agencies. This response does not reflect potential agency concerns regarding impacts to other ecological

resources, such as wetlands.

Page 1 of 3



PNDI Project Environmental Review Receipt Project Search ID: 20150506502214

3. AGENCY COMMENTS

Regardless of whether a DEP permit is necessary for this proposed project, any potential impacts to threatened
and endangered species and/or special concern species and resources must be resolved with the appropriate
jurisdictional agency. In some cases, a permit or authorization from the jurisdictional agency may be needed if
adverse impacts to these species and habitats cannot be avoided.

These agency determinations and responses are valid for two years (from the date of the review), and are
based on the project information that was provided, including the exact project location; the project type,
description, and features; and any responses to questions that were generated during this search. If any of the
following change: 1) project location, 2) project size or configuration, 3) project type, or 4) responses to the
questions that were asked during the online review, the results of this review are not valid, and the review must
be searched again via the PNDI Environmental Review Tool and resubmitted to the jurisdictional agencies. The
PNDI tool is a primary screening tool, and a desktop review may reveal more or fewer impacts than what is listed
on this PNDI receipt. The jursidictional agencies strongly advise against conducting surveys for the species
listed on the receipt prior to consultation with the agencies.

PA Game Commission

RESPONSE: No Impact is anticipated to threatened and endangered species and/or special concern
species and resources.

PA Department of Conservation and Natural Resources

RESPONSE: No Impact is anticipated to threatened and endangered species and/or special concern
species and resources.

PA Fish and Boat Commission

RESPONSE: No Impact is anticipated to threatened and endangered species and/or special concern
species and resources.

U.S. Fish and Wildlife Service

RESPONSE: No impacts to federally listed or proposed species are anticipated. Therefore, no further
consultation/coordination under the Endangered Species Act (87 Stat. 884, as amended; 16 U.S.C. 1531 ef seq.
is required. Because no take of federally listed species is anticipated, none is authorized. This response does not
reflect potential Fish and Wildlife Service concerns under the Fish and Wildlife Coordination Act or other
authorities.

4. DEP INFORMATION

The Pa Department of Environmental Protection (DEP) requires that a signed copy of this receipt, along with any
required documentation from jurisdictional agencies concerning resolution of potential impacts, be submitted with
applications for permits requiring PNDI review. For cases where a "Potential Impact" to threatened and
endangered species has been identified before the application has been submitted to DEP, the application
should not be submitted until the impact has been resolved. For cases where "Potential Impact” to special
concern species and resources has been identified before the application has been submitted, the application
should be submitted to DEP along with the PNDI receipt. The PNDI Receipt should also be submitted to the
appropriate agency according to directions on the PNDI Receipt. DEP and the jurisdictional agency will work
together to resolve the potential impact(s). See the DEP PNDI policy at http://www.naturalheritage.state.pa.us.

Page 2 of 3



PNDI Project Environmental Review Receipt Project Search ID: 20150506502214

5. ADDITIONAL INFORMATION

The PNDI environmental review website is a preliminary screening tool. There are often delays in updating
species status classifications. Because the proposed status represents the best available information regarding
the conservation status of the species, state jurisdictional agency staff give the proposed statuses at least the
same consideration as the current legal status. If surveys or further information reveal that a threatened and
endangered and/or special concern species and resources exist in your project area, contact the appropriate
jurisdictional agency/agencies immediately to identify and resolve any impacts.

For a list of species known to occur in the county where your project is located, please see the species lists by
county found on the PA Natural Heritage Program (PNHP) home page (www.naturalheritage.state.pa.us). Also
note that the PNDI Environmental Review Tool only contains information about species occurrences that have
actually been reported to the PNHP.

6. AGENCY CONTACT INFORMATION

PA Department of Conservation and  U.S. Fish and Wildlife Service

Natural Resources Pennsylvania Field Office

Bureau of Forestry, Ecological Services Section 110 Radnor Rd; Suite 101, State College, PA 16801
400 Market Street, PO Box 8552, Harrisburg, PA. NO Faxes Please.

17105-8552

Fax:(717) 772-0271

PA Fish and Boat Commission PA Game Commission

Division of Environmental Services Bureau of Wildlife Habitat Management

450 Robinson Lane, Bellefonte, PA. 16823-7437 Division of Environmental Planning and Habitat Protection
NO Faxes Please 2001 Elmerton Avenue, Harrisburg, PA. 17110-9797

Fax:(717) 787-6957
7. PROJECT CONTACT INFORMATION

Name: Sh"f Ho lde,

Company/Business Name:__ Natvral ReSevcce (rovo iic
Address:  dne  Fenmeial Plaze y Suite 1S1S i

City, State, Zip:_Fizvidece €1 vzl

Phone:( Ui ) 27§- YSqg Fax:(ugi ) 27§-4310
Email:__Steve, holdy & NCE- LLC. Cpm

8. CERTIFICATION

| certify that ALL of the project information contained in this receipt (including project location, project
size/configuration, project type, answers to questions) is true, accurate and complete. In addition, if the project
type, location, size or configurgtion changes, or if the answers to any questions that were asked during this

online review c?;r/rkp»/l gree to re-do the online environmental review.
A, & 7~ Sfoc/ s

agpji‘éaﬁtfproiﬁét proponent signature date
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PNDI Project Environmental Review Receipt Project Search ID: 20150506502168

1. PROJECT INFORMATION

Project Name: JB Tonkin CS

Date of review: 5/6/2015 1:19:11 PM
Project Category: Energy Storage, Production, and Transfer,Energy Transfer,Pipeline (e.g.,
gas, oil) -- NEW (construction of new line in a new location)
Project Area: 42.0 acres

County: Westmoreland Township/Municipality: Murrysville
Quadrangle Name: MURRYSVILLE ~ ZIP Code: 15668
Decimal Degrees: 40.462897 N, -79.639809 W

Degrees Minutes Seconds: 40° 27' 46.4" N, -79° 38' 23.3" W
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2. SEARCH RESULTS
Agency Results Response

PA Game Commission

No Known Impact

No Further Review Required

PA Department of Conservation
and Natural Resources

No Known Impact

No Further Review Required

PA Fish and Boat Commission

No Known Impact

No Further Review Required

U.S. Fish and Wildlife Service

No Known Impact

No Further Review Required

As summarized above, Pennsylvania Natural Diversity Inventory (PNDI) records indicate no known impacts to
threatened and endangered species and/or special concern species and resources within the project area.
Therefore, based on the information you provided, no further coordination is required with the jurisdictional
agencies. This response does not reflect potential agency concerns regarding impacts to other ecological

resources, such as wetlands.

Page 1 of 3



PNDI Project Environmental Review Receipt Project Search ID: 20150506502168

3. AGENCY COMMENTS

Regardless of whether a DEP permit is necessary for this proposed project, any potential impacts to threatened
and endangered species and/or special concern species and resources must be resolved with the appropriate
jurisdictional agency. In some cases, a permit or authorization from the jurisdictional agency may be needed if
adverse impacts to these species and habitats cannot be avoided.

These agency determinations and responses are valid for two years (from the date of the review), and are
based on the project information that was provided, including the exact project location; the project type,
description, and features; and any responses to questions that were generated during this search. If any of the
following change: 1) project location, 2) project size or configuration, 3) project type, or 4) responses to the
questions that were asked during the online review, the results of this review are not valid, and the review must
be searched again via the PNDI Environmental Review Tool and resubmitted to the jurisdictional agencies. The
PNDI tool is a primary screening tool, and a desktop review may reveal more or fewer impacts than what is listed
on this PNDI receipt. The jursidictional agencies strongly advise against conducting surveys for the species
listed on the receipt prior to consultation with the agencies.

PA Game Commission

RESPONSE: No Impact is anticipated to threatened and endangered species and/or special concern
species and resources.

PA Department of Conservation and Natural Resources

RESPONSE: No Impact is anticipated to threatened and endangered species and/or special concern
species and resources.

PA Fish and Boat Commission

RESPONSE: No Impact is anticipated to threatened and endangered species and/or special concern
species and resources.

U.S. Fish and Wildlife Service

RESPONSE: No impacts to federally listed or proposed species are anticipated. Therefore, no further
consultation/coordination under the Endangered Species Act (87 Stat. 884, as amended; 16 U.S.C. 1531 et seq.
is required. Because no take of federally listed species is anticipated, none is authorized. This response does not
reflect potential Fish and Wildlife Service concerns under the Fish and Wildlife Coordination Act or other
authorities.

4. DEP INFORMATION

The Pa Department of Environmental Protection (DEP) requires that a signed copy of this receipt, along with any
required documentation from jurisdictional agencies concerning resolution of potential impacts, be submitted with
applications for permits requiring PNDI review. For cases where a "Potential Impact" to threatened and
endangered species has been identified before the application has been submitted to DEP, the application
should not be submitted until the impact has been resolved. For cases where "Potential Impact” to special
concern species and resources has been identified before the application has been submitted, the application
should be submitted to DEP along with the PNDI receipt. The PNDI Receipt should also be submitted to the
appropriate agency according to directions on the PNDI Receipt. DEP and the jurisdictional agency will work
together to resolve the potential impact(s). See the DEP PNDI policy at http:/Awww.naturalheritage.state.pa.us.

Page 2 of 3



PNDI Project Environmental Review Receipt Project Search ID: 20150506502168

5. ADDITIONAL INFORMATION

The PNDI environmental review website is a preliminary screening tool. There are often delays in updating
species status classifications. Because the proposed status represents the best available information regarding
the conservation status of the species, state jurisdictional agency staff give the proposed statuses at least the
same consideration as the current legal status. If surveys or further information reveal that a threatened and
endangered and/or special concern species and resources exist in your project area, contact the appropriate
jurisdictional agency/agencies immediately to identify and resolve any impacts.

For a list of species known to occur in the county where your project is located, please see the species lists by
county found on the PA Natural Heritage Program (PNHP) home page (www.naturalheritage .state.pa.us). Also
note that the PNDI Environmental Review Tool only contains information about species occurrences that have
actually been reported to the PNHP.

6. AGENCY CONTACT INFORMATION

PA Department of Conservation and  U.S. Fish and Wildlife Service

Natural Resources Pennsylvania Field Office

Bureau of Forestry, Ecological Services Section 110 Radnor Rd; Suite 101, State College, PA 16801
400 Market Street, PO Box 8552, Harrisburg, PA. NO Faxes Please.

17105-8552

Fax:(717) 772-0271

PA Fish and Boat Commission PA Game Commission

Division of Environmental Services Bureau of Wildlife Habitat Management

450 Robinson Lane, Bellefonte, PA. 16823-7437 Division of Environmental Planning and Habitat Protection
NO Faxes Please 2001 Elmerton Avenue, Harrisburg, PA. 17110-9797

Fax:(717) 787-6957

7. PROJECT CONTACT INFORMATION
Name: Sﬁ"i\lt_ Hd/db\

Company/Business Name:___Matvral  Kesovree (roup Lig
Address: ()¢ Financial Plaza. Sude 151S -

City, State, Zip;,_Prov . dence &L 02963

Phone:(Yg |)_27¢ - 43¢ Fax:(4¢i ) 279 9310
Email:__<teve halden @ MK~ LLC. Com

8. CERTIFICATION

| certify that ALL of the project information contained in this receipt (including project location, project
size/configuration, project type, answers to questions) is true, accurate and complete. In addition, if the project
type, location, size or configuration changes, or if the answers to any questions that were asked during this
re-do the online environmental review.

online review c:.r}a 1ge, | agree
7077 sfoc)s

ﬁplfcaﬂt’?prc;jeo( préponent signature date
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Non-PNDI Initiated United States Fish and Wildlife Service Response

January 28, 2016



LK,
FIS1L & WILDLIFE
HERYICE

United States Department of the Interior

FISH AND WILDLIFE SERVICE
Pennsylvania Field Office
110 Radnor Road, Suite 101
State College, Pennsylvania 16801-4850

January 28, 2016

. William Secarpinato _

- Dominion Resources Services, Inc,
5000 Dominion Blvd.

Glen Allen, Virginia 23060

RE: USFWS Project #2015-0481
Dear Mr, Scarpinato:

This responds to your letter of Novemnber 12, 2015, requesting our review of acoustic survey
results for the proposed Dominion Transmission’s Supply Header project located in
Westmoreland County, Pennsylvania. The following comments are provided pursuant to the
Endangered Species Act of 1973 (87 Stat. 884, as amended; 16 U.S.C. 1531 ef seq.) to ensure the
protection of endangered and threatened species. -

The proposed project is located within the range of the federally endangered Indiana bat (Adyofis
sodalis) and threatened northern long-eared bat (Myotis septentrionalis). On May 4, 2015, the
-northern long-eared bat became federally listed; inore information on the new listing of this
species can be found at: http://www.fws.gov/midwest/endangered/mammals/nlba/index.html.

Due to proposed forest clearing associated with construction of the project, acoustic surveys
were conducted to determine the presence/probable absence of the Indiana bat and northern long-
eared bat within the project area. According the survey report, surveys were conducted at 7 sites
within the project area between June 3 and June 5, 2015, in accordance with the Fish and
Wildlife Service’s 2015 Indiana Bat Summer Survey Guidelines. During these surveys, seven
bat species were recorded, but this did not include any Indiana bats or northern long-eared bats.

Based on these survey results, we have concluded that Indiana bats and northern long-eared bats
are either not present in the project area, or are present in such low densities that they were not
detected. In addition, the project is not within an arca that is known to be occupied by a
maternity colony, or within the fall swarming habitat associated with any known Indiana bat or
northern long-eared bat hibernacula. Consequently, we have determined that tree-clearing related
to this project is not likely to adversely affect the Indiana bat or northern long-eared bat.



This response relates only to endangered or threatened species under our jurisdiction, based on
an office review of the proposed project's location, No field inspection of the project area has
been conducted by this office. Consequently, this letter is not to be construed as addressing
potential Service concerns under the Fish and Wildlife Coordination Act or other authorities.

To avoid potential delays in reviewing your project, please use the above-referenced USFWS
project tracking number in any future correspondence regarding this project.

If you have any questions regarding this matter, please contact Brian Scofield of my staff at 814-
234-4090. ‘

Sincerely,

e

e S T

Lora L. Zimmerman
Field Office Supervisor



DOMINION TRANSMISSION, INC.

SUPPLY HEADER PROJECT

SECTION 7 -ACT 14 LETTERS
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