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.  INTRODUCTION
A. Purpose of Study
Kaw Valley Engineering on behalf of Clean Energy has prepared this storm drainage study to
evaluate peak runoff and to size a proposed detention basin and control structure on a tract of land
in West Branch, lowa.

B. Project Description
The Clean Energy LNG Fueling Station project is located at 126 Tidewater Drive in a light industrial
area, and will be located on 1.50 acres of a 4.14 acre tract of land. The project will disturb
approximately 1.5 acres of land with improvements comprising 1.26 acres of the site. The site is
currently comprised of green space and trees with light underbrush. To the north of the site is
Tidewater Drive and light industrial facilities. To the west of the site is the existing President Motel.
There is open green space to the east for several hundred feet before encountering a light
industrial facility. To the south is several hundred feet of row crops before encountering another
light industrial facility. (See Vicinity Map on page 2)

C. Topography
The existing topography of the property slopes down to the east 1.5 to 5 percent.  Elevations

range from approximately 777 feet near the middle of the west property line to 769 near the middle
of the east property line. The site is very near the top of the local watershed and has very little off-
site stormwater entering the property. The storm water sheet flows east across the property and
continues to a shallow swale 250 feet east of the east property line.

D. Flow Patterns
Pre-developed project site runoff flows to an offsite swale and to an unnamed tributary of the West
Branch Wapsinonic Creek to the West Branch Wapsinonic Creek to Wapsinonic Creek to the
Cedar River. Post-developed project site runoff will sheet flow to an onsite storm drainage BMP
system and detention basin which discharges to the 5% slope leading to the existing swale to the
unnamed tributary of West Branch Wapsinonic Creek.

E. Soils
The soils on the project site were identified according to the Soil Survey of Cedar County, lowa on
the United States Department of Agriculture website. The following soil is found on the Project
Site. (See APPENDIX A)

« 120B Tama silty clay loam, 2 to 5 percent slopes, well drained loess
« 120C Tama silty clay loam, 5 to 9 percent slopes, well drained loess

The soils are identified by the soil survey as Hydrologic Group B and located in Section 6 per
ISMM 2C-2. Infiltration rates were determined for the site with percolation tests and provided in the
Geotechnical Engineering Services Report, dated August 16, 2013 prepared by PSl. (See
APPENDIX J)

F. Flood Statement
The site is outside of the 100-Year floodplain per the Flood Insurance Rate Map Panel 211 of 400
for Cedar County, lowa and Incorporate Areas. (See APPENDIX B)

Kaw Valley Engineering, Inc. B13D2399 — LNG SITE WEST BRANCH, IOWA
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VICINITY MAP

Il. METHOD OF ANALYSIS

A. Design Standard
The analysis was performed in accordance with the requirements of the City of West Branch, lowa,
and the lowa Stormwater Management Manual (ISMM).

B. Time of Concentration
The Time of Concentration was calculated using TR-55 formulas for sheet flow, shallow
concentrated flow per ISMM 2C-2.

C. Precipitation Model
Rainfall data was developed from Tables in ISMM 2C-3. The site analysis was performed for the
1.26 acre developed site only. The Peak flow for the 5-Year existing condition was calculated by
the Rational Method as outlined in ISMM 2C-4 and the modeling program, Bentley Pond Pack V8i
using the SCS Unit Hydrograph model with Type Il, 24-hour storms. The post development
analysis was performed using the modeling program, Bentley PondPack V8i and the SCS Unit
Hydrograph model with Type I, 24-hour storms using rainfall amounts from Section 2C-2
Rainfall Runoff Analysis, Table 2. The analysis was performed for the 5, 10, 25, 50 and 100-
year events.

Kaw Valley Engineering, Inc. B13D2399 — LNG SITE WEST BRANCH, IOWA
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D. Curve Numbers

CN values were obtained from Table 2 ISMM 2C-5 for Hydrologic Soil Group B. A CN of 61 was
used for green open space and a CN of 98 was used for impervious areas.

E. Target Release Rate
The detention basin analysis is based on the City requirement to detain the difference in
volume of the 5-year undeveloped storm and the 100-year developed storm event and to
have a maximum 100-year developed peak runoff less than or equal to the 5-year peak
runoff rate.

lll.  EXISTING CONDITION ANALYSIS

A. Summary of Existing Condition Analysis

The 1.26 acre site is currently comprised of green space and trees with light underbrush. (See
APPENDIX C) Using the Rational Method a peak discharge was determined for the 5-year storm
event and will be used as the target release rate for the 100-year storm event in the proposed
condition. From Worksheet 1 the Time of Concentration (Tc) was determined to be 0.46 hrs. Using
this Tc and a CN value of 61 the peak runoff and volume were determined for the 5, 10, 25, 50 and
100 year storm events using Pond Pack. Results of the analysis are shown in Table 1 below and
presented in APPENDIX D.

TABLE 1
PEAK FLOW AND VOLUME
DA Area CN Té Q5 Q10 Q25 Q50 Q100
(ac) (Hrs) | (cfs) (cfs) (cfs) (cfs) (cfs)
DA1 | 1.26 61 0.46 | 0.61 0.97 1.66 2.31 3.01
Volume (ac-ft) 0.074 | 0.106 0.168 | 0.227 0.289

IV. PROPOSED CONDITION ANALYSIS

A. Summary
The project proposes to construct a Clean Energy LNG Fueling Station on the 1.50 acre site. When

completed, 1.26 acres of the site (DA-1), including 0.91 acres of parking lot or impervious area will
be directed to an extended dry detention pond located along the eastern property line of the site.

B. Post Developed Flows
Runoff from the parking lot will sheet flow to the east side of the parking lot and released to
riprapped channels via two curb cuts. The channels will flow directly to the basin and flow via a

B13D2399 — LNG SITE WEST BRANCH, IOWA
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concrete channel to the primary discharge pipe. The remaining 0.22 acres of the site (DA-2) will
remain open green space and will flow from the site un-detained, as in the existing condition.
Offsite drainage to the site will be captured in a swale on the west side of the parking lot and
directed away from the developed site and not passed through the basin (See APPENDIX E).

C. Post Developed CN Values
Using the CN values for impervious and green space areas, a weighted value, CNy was
determined for the 1.44 acre developed site and is presented below. A CN of 61 was used for the
un-detained area.

DA-1

CN 98 = 0.91 Ac.
CN 61 =0.34 Ac.
CNw — DA 1

Total Area = 1.44 Ac.
CNw = (0.91*98)+(0.34*61)
1.26

CNy = 87.2 (Use 87)

D. Post Developed Runoff Summary
From Worksheet 1 for the 1.26 acre developed condition the Time of Concentration (Tc) was
determined to be 5 minutes. A Tc of 5 minutes was also used for the 0.22 acre un-detained area.
The proposed watersheds were then modeled using Pond Pack. Results of the analysis are
shown in Table 2 and presented in APPENDIX F.

TABLE 2

PEAK FLOW AND VOLUME
DA Area |~y Tc Q5 Q10 Q25 Q50 Q100
(ac) (Hrs) | (cfs) (cfs) (cfs) (cfs) (cfs)
DA1 | 1.26 87 5 4.67 5.69 7.41 8.86 10.31
Peak Volume (ac-ft) 0.257 | 0.315 0.414 | 0.499 0.585
DA-2|022] 61 | 5 017 | 026 | 043 | 058 | 075
Peak Volume (ac-ft) 0.011 | 0.015 | 0.024 | 0.033 | 0.042
Total Peak Flow (cfs) 4.84 5.95 7.84 9.44 11.06
Total Volume (ac-ft) 0.269 | 0.330 0.438 | 0.533 0.627

E. Detention Basin Summary
As a result of the improvements there will be an increase in the peak runoff from this.site. To
mitigate the impacts and to meet City standards an extended dry detention basin is proposed to be
constructed along the eastern property line of the site. As stated previously the basin is designed

Kaw Valley Engineering, Inc. B13D2399 — LNG SITE WEST BRANCH, IOWA
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to detain the difference in volume of the 5-year undeveloped storm and the 100-year developed
storm event and to meet the target release rate from the site of 0.61 cfs. The proposed pond
volume is presented Table 3 below.

F. Detention Basin Sizing
To meet the volume requirement, a detention basin having a top of basin elevation of 772.80" and

the dimensions shown in Table 3 is proposed.

TABLE 3
ESTIMATE OF PROPOSED
DETENTION POND VOLUME

Elevation Area | Volume | Accumulative Volume
(s.f.) (c.f) (c.f.)
769.50 2624
770 5729 2088 2088
771 10647 8188 10276
772 12153 | 11400 21676

G. Detention Basin Routing
Discharge from the basin will be via five (5) 2.5” openings at an invert elevation of 769.8
feet, into the 42" Riser Pipe. From the riser flow will be via a 15" pipe that will daylight on site
south of the basin. Using the modeling program Pond Pack the 1.28 acre site was routed through
the proposed basin. Results of the pond routing analysis are shown in Table 4 and presented in

APPENDIX G.

TABLE 4
POND ROUTING ANALSIS

Q5 Q10 Q25 Q50 Q100
(cfs) (cts) (cfs) (cfs) (cfs)
Peak Flow In 4.67 5.69 7.41 8.86 10.31
Peak Flow Out 0.32 0.38 0.48 0.54 0.59
Peak Volume Out (ac-ft) | 0.106 | 0.148 0.223 | 0.287 0.352

H. Primary Discharge Summary
The 42" riser is proposed in the basin to pass the 100-Year storm event. Discharge from the riser

will be via an 15" pipe. Flow calculations for the riser and discharge pipe are presented in
APPENDIX H.

Kaw Valley Engineering, Inc. B13D2399 - LNG SITE WEST BRANCH, IOWA
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. Peak Flow Summary

The detention basin is able to reduce the peak runoff for all storm avents and limit the developed
peak runoff for the 100 year siorm event to the 5 year existing peak runoff. A comparison of the
peak flow for the existing and developed area is presented Table 5.

TABLES
TOTAL PEAK FLOW
EXISTING AND DEVELOPED

Q5 Q1o G256 Q50 €100
{cis) {cfs) {cis) (cfs) (cfs)

Existing Condition 0.61 0.97 1.66 2.31 3.01
Developed Condition 0.3% 0.38 0.48 0.54 .59
Change -0.28 | -0.59 -1.18 | -1.77 ~2.42

J. Embankmeni and Channel Protection

Runoif from the parking lot will flow to the detention basin via iwo riprapped lined channels. To
miltigate erosion and sediment transport, filker fabric will be used between the excavated channel
and the rip rap. To further mitigate the potential for erosion within the basin, the sides will be
vegestated and a 2 foot wide riprap flume with filter fabric will be constructed along the bottom of
the channel. In addition, a 2 inch perforated pipe will be instalied below the riprap flume to
provide an under drain for the detention pond. Downstream of the basin a receiving channel
will be constructed and lined with 4 filter fabric overlain by rip rap. Silt fencing and other erosion
control measures will remain in place until pesmanent vegetation is established on the site.

K. Pormits

At this time nio permits have been obtained by the developer. A NPDES permit will be subrmitied
along with other permits required by the governing authorities.

i you have gquestions or comments about this study please contact me at (816) 468-5858.
g
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Kaw Valley Enginee; ing, Ine.
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APPENDIX A
SOIL SURVEY OF CEDAR COUNTY, IOWA
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Soil Survey of Cedar County, Iowa

This map was prepared by the U.S. Department of Agriculture, Natural Resources Conservation Service using the 2008 Cedar County,
lowa SSURGO cerrified database. The soils and hydrography were compiled to the summer 2006 imagery of the National Agricultural Inventory Project (NAIP).
North American Datum of 1983 (NAD83). GRS-80 Spheroid. Universal Transverse Mercator, zone 15.
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Visit the online Web Soil Survey at hupi//websoilsurvey.nres.usda.goy

for official and current USDA soil information as viewable maps and tables.
Visit the Soil Data Mart at hrtp://soildatamart.usda.gov to download
SSURGOQ certified soil tabular and spatial data.
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Soil Survey of Cedar County, lowa—Part |

Flooding: None

Depth to wet zone: More than 6.7 feet all year

Ponding: None :

Available water capacity to a depth of 60 inches: 12.1 inches
Content of organic matter in the upper 10 inches: 3.5 percent

120B—Tama silty clay loam, 2 to 5 percent slopes
Component Description

Tama and similar soils

Extent: 85 to 95 percent of the unit

Position on the landscape: Summits and ridgetops (fig. 8)
Slope range: 2 to 5 percent

Texture of the surface layer: Silty clay loam

Depth lo restrictive feature: Very deep (more than 60 inches)
Drainage class: Well drained

Parent material: Loess

Flooding: None

Depth to wet zone: More than 6.7 feet all year

Ponding: None

Availabie waler capacily to a depth of 60 inches: 12.1 inches
Content of organic matter in the upper 10 inches: 3.5 percent

-~

Figure 8.—Contour buffer strips anp grassed waterways help to control erosion in an area of Tama
and Downs soils,

29



Soil Survey of Cedar County, lowa—Part |

Minor Dissimilar Compohents

Osco and similar soils
Extent: 5 to 15 percent of the unit

120C—Tama silty clay loam, 5 to 9 percent slopes
Component Description

Tama and similar soils

Extent: 75 to 85 percent of the unit

Position on the landscape: Shoulders, summits, and side slopes
Slope range: 5 to 9 percent

Texture of the surface layer: Silty clay loam

Depth to restrictive feature: Very deep (more than 60 inches)
Drainage class: Well drained

Parent material: Loess

Flooding: None

Depth to wet zone: More than 6.7 feet all year

Ponding: None

Available water capacily to a depth of 60 inches: 12.1 inches
Content of organic matter in the upper 10 inches: 3.5 percent

Minor Dissimilar Components

Osco and similar soils
Extent: 5 to 15 percent of the unit

Tama, moderately eroded, and similar soils
Extent: 5 to 15 percent of the unit

120C2—Tama silty clay loam, 5 to 9 percent slopes,
moderately eroded

Component Description

Tama, moderately eroded, and similar soils

Extent: 85 to 95 percent of the unit

Position on the landscape: Shoulders, summits, and side slopes
Slope range: 5 to 9 percent

Texture of the surface layer: Silty clay loam

Depth to restriclive feature: Very deep (more than 60 inches)
Drainage class: Well drained

Parent material: Loess

Floodling: None

Depth to wet zone: More than 6.7 feet all year

Ponding: None

Available water capacily to a depth of 60 inches: 11.7 inches
Content of organic matter in the upper 10 inches: 2.3 percent

Minor Dissimilar Components

Osco, moderately eroded, and similar soils
Extent: 5 to 15 percent of the lnit

30
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APPENDIX B
FLOOD INSURANCE RATE MAP
CEDAR COUNTY, IOWA
AND INCORPORATED AREAS



o. MAFLE o1

41° 39'22.5"

91° 20' 37.5"

To determine if flood insurance is available in this community, centact your insurance agent
or call the National Flood Insurance Proagram at 1-800-638-6620.

MAP SCALE 1" = 500’
500

MAP REPOSITORIES
Refer to Map Repositories list on Map Index

EFFECTIVE DATE OF COUNTYWIDE
FLOOD INSURANCE RATE MAP
August 19, 2013

EFFECTIVE DATE(S) OF REVISION(S) TO THIS PANEL

250 1000
= ——— I J FEET
— I ] METERS
150 0 150 300
\
PANEL 0211C
FLOOD INSURANCE RATE MAP
CEDAR COUNTY,
IOWA
5 AND INCORPORATED AREAS
]
|
Jl“th PANEL 211 OF 400
@} (SEE MAP INDEX FOR FIRM PANEL LAYOUT)
=, CONTAINS:
e COMMUNITY NUMBER PANEL  SUFFIX
CEDAR COUNTY 190050 0211 C
M« WEST BRANCH, CITY OF 190058 0211 Cc
ITTD
)
12
m)
am
a
Notice to User;: The Map Number shown below
should be used when placing map orders; the
Community Number shown above should be
used on insurance applications for the subject
<1 community.
= MAP NUMBER
. 19031C0211C
Il EFFECTIVE DATE
AUGUST 19, 2013
\| Federal Emergency Management Agency J

LEGEND

SPECIAL FLOOD HAZARD AREAS (SFHAs) SUBJECT TO
INUNDATION BY THE 1% ANNUAL CHANCE FLOOD
The 155 annuzl chance Miood (100-year Mond), 2lso known as the base food, is the Nood that has
a 1% chanze of bzing equa'ed or excesdzd in any given year The Spacal Flood Hazard Area is
the area subjact to flooding by the 15 annua! chance fiood, Areas of Special Fiood Hazard
include 26025 A, AF, AH, AD, £R, AS3, ¥, 2rd VE. The Base Fizod Blevation is tha water-surface
elevation of the 1% ennua! chance flood.

ZONEA o Base Flood Blevations determingd.

ZOMNE AE Base Fliood Eevabons delermined,

ZONE AH Food depths of 1 to 3 feet (usvally areas of ponding); Base Flood Elzvalions
dztermined.

ZONE AD Fiood depths of 1 to 3 feet (usually sheet fow on loping terrain); average

depths delermired. For 2reas of a'wial fen Food ng, velncdies 2'so delerminzd.

ZONE AR Spacial Flood Hazerd Areas formerdy protected from the 135 ennual chance
fiood by a fisod contro! system thet was subsequentty decertfizd. Zone
AR indicates that the former fiood contrel system is being restored to provide
protection from the 19: annual chance o greater fiood.

ZONE A9S Area to be protected from 19 annuzl charce MNood by a Federz) Nlood
protection system under construction; no Base Fiood Blzvations determinad,

ZONEV Coastzl ficod zona vath velocity hazard (wave aztion); no Bass Flood Blevabons
determined.

ZONE VE Coastal fiood zon2 with velotity hazard (wave acton); Base Fieod Eevatons
datermined.

FLOODWAY AREAS IN ZONE AE

Tre flazcway is the channe of a stream plus any adjacent foddplan areas that must be kept free of
encroachment $9 that Lhe 1% annual chance Mood can be carmied without substantial increasss in

flaod haights,
OTHER FLOOD AREAS
ZONE X

Areas of 0.2%; annval chance focd; 2reas of 155 annual charce fiood with
swerzge cepths of 1ess than 1 focd o0 with dranage areas less than 1 sguare
miz; and areas protecled by levess from 155 annual chance fiood.

OTHER AREAS
ZONE X Areas ceterminzd to b2 outside the 0.2%% annual chance Mloodptam,
ZONED Areas in which ficod hazards are undelerminad, but possible.

NNNNN]  COASTAL BARRIER RESOURCES SYSTEM (CBRS) AREAS

WY <N OTHERWISE PROTECTED AREAS (OPAS)

CBAS argas and OPAs are nommally loceted within or adjatent to Spedizl Fiood Hazerd Areas.
155 Annuzl Chance Floodp!ain Boundary

This is an official copy of a portion of the above referenced flood map. it

was exlracted using F-MIT On-Line. This map does not reflect changss

or amendments which may have been made subsequent to the date on the
title block. For the latest product information about National Flood Insurance
Program fiood maps check the FEMA Floed Map Store at vewrw. msc.fema.gov




APPENDIX C
EXISTING CONDITION
DRAINAGE AREA MAP



APPENDIX D
EXISTING CONDITIONS CALCULATIONS
AND
POND PACK RESULTS



lowa Stormwater Management Manual

(¥%)

12
13

14.

15
16.

Worksheet 1: Time of Concentration (T,) or Travel Time (T,)

Date ruf‘.)!{f'j

By

PPy

Project It\)(;\ \LA(’\\V\"\ \(\fl [ -‘1"]

Location West Peanehy lowe
Circle one: (Pi'cscm) Developed

Circle one: (T;> T, through sub area
Noltes:

Include a map, schematic, or description of flow segn

Sheet flow (Applicable to T, only)
Surface description (Table 2).....o.oviveiiiiiiinnn
Manning’s roughness coeff,, n (Table 2).................
Flow Length, L (Total L less than or equal to 300)...
Two-year 24-hour rainfall, Py..oooooviiiiooii
Laitd STOPE; i con svsnsmnsnvensn o summamenisnnns s sasisvasss s

_0.007(nL)*®

T,

Shallow concentrated flow

Surface description (paved or unpaved)...........coooue
Elow [eRBIL T, o cons mmmeivh.s 5 s s basi Sien i iiinnss s dek s wpvs

Watercourse slope, S.....oooiieiiiiiiic e

Average velocity, V (Figure 1)
e e Compute Ty .o vvsimsignn
3600V

Open channel flow

Cross sectional flow area, a....oovvvviivevrviiienniin o

WELEd PHEFITIREET, Planmessmmmmssnmmmsma ks semsanss
Hydraulic radius, r = he < Compute r.....ocooerennnns
w
ChantBLSIOER, S ismsms s sosernsssss
Manning’s roughness coeft, ...
203,12 .
V= SABS R Compute Vo.ooooviiiiinnnn
n
Blone 16ngth Loeos summmnanammmmiss s oo
L
Te= Compute T oovisamnnmme
3600V '

Watershed or subarea T, or T, (add T, in steps 6, 11 and 19)

Checked

ents.

Segment 1D

fi/ft

hr

Segment 1D

Segment [D
ft*
ft
ft

ft/f

ft/s

Date

Space for as many as two segments per flow type can be used for each worksheet.

AR

\,A/()()v 4

(‘),l( (@]

O

:") ' ()(f)

0,073

(),f{‘a‘

OGMY

l'.’)(“

\ )y\“‘?ﬂ\)k‘ t\‘

\LO

0O ,(5'_5.&'[

3,7

0.0 |

=10,0\

he | O Hl

Version 3; October 28, 2009



wb LG e Weet Poronch, lowe

4 ; KAW VALLEY ENGINEERING, INC,  SheetNo. ! o |,
‘ AR V- A Junction City, KS Ph 785-762-5040 Calculated by DED — 3|£,L }'.

Kansas City, MO Ph 816-468-5858

Lenexa, KS Ph 913-894-5150 Checked by B Date

Scale

vu\tw Condilion Fecle Flon

Sheet wcloto ~Woods Ligwk Undedovusl,  n=oto (Table 2 20-3)
A=\20 ac |
L= 160 feet, Sz U507 0,08 g
Thallow Con centreded Flow
L= o', s- Afio’ = o054 {1 [,H,_

Ave \Jf’-\ncvlg = 3.2 £ps (Table 2.0-%)

Time of Concenkration, Tez 0.46b = 226 mm_ (Usc|20mm)
Calenlate Peale flow For SYeor Shom Evewt-
Q=CrC/N  (2¢-4)

Cfi= lo
For Sod Grovp B, Undeveloped Condition
Ce ot (Table 1 2¢-4)

\\:\QXEE 114.5\(? Iy mlr e (Tablez 2c-2)

@ CM’XO nq{z Z hr)(l 20 M

\ @) = O, @/e?ﬁ(

r——



Subsection: Time of Concentration Calculations Return Event: 5 years
Label: LNG SITE EXISTING CONDITION Storm Event: 5 Year

Time of Concentration Results
Segment #1; TR-55 Sheet Flow

Hydraulic Length 160.00 ft
Manning's n (N/A)

Slope 0.030 ft/ft
2 Year 24 Hour Depth 3.1in
Average Velocity 0.10 ft/s
B et

Segment #2: TR-55 Shallow Concentrated Flow

Hydraulic Length 110.00 ft

Is Paved? False

Slope 0.036 ft/ft
Average Velocity 3.08 ft/s
Segment Time of ‘

Concentration 0.010 hours

Time of Concentration (Composite)

Time of (;oncentratlon 0:460 Hours
(Composite)

Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack Vai

EX COND REV.ppc Center [08.11.01.51]

9/4/2013 27 Siemon Company Drive Suite 200 W Page 10f 13

Watertown, CT 06795 USA +1-203-755-1666



Subsection: Time of Concentration Calculations
Label: LNG SITE EXISTING CONDITION

==== SCS Channel Flow

R=Qa/Wp
V = (1.49 * (R**(2/3)) * (Sf**-0.5)) / n

TE =

(LF/ V) / 3600

R= Hydraulic radius
Aq= Flow area, square feet
Wp= Wetted perimeter, feet

. V= Velocity, ft/sec
Viee: S= Slope, f/ft
n= Manning's n

Tc= Time of concentration, hours
Lf= Flow length, feet

==== SCS TR-55 Shallow Concentration Flow

Unpaved surface:

V = 16,1345 * (SF**0.5)

Tc = Paved Surface:

V = 20,3282 * (Sf**0.5)

(Lf/ V) / 3600

V= Velocity, ft/sec

Sf= Slope, ft/ft

Tc= Time of concentration, hours

Where:

Lf= Flow length, feet

EX COND REV.ppe
9/4/2013

Bentley Systems, Inc. Haestad Methods Solution

Center
27 Siemon Company Drive Suite 200 W
Watertown, CT 06795 USA +1-203-755-1666

Return Event: 5 years
Storm Event: 5 Year

Bentley PondPack V8i
[08.11.01.51]
Page 2 of 13



Subsection: Unit Hydrograph Summary
Label: LNG SITE EXISTING CONDITION

Return Event: 5 years
Storm Event: 5 Year

Storm Event
Return Event
Duration
Depth

Time of Concentration
(Composite)
Area (User Defined)

5 Year
5 years
24.000 hours
3.81in

0.460 hours
1.260 acres

Computational Time
Increment

Time to Peak (Computed)
Flow (Peak, Computed)
Output Increment

Time to Flow (Peak
Interpolated Output)
Flow (Peak Interpolated
Output)

0.061 hours

12.212 hours
0.62 ft3/s
0.050 hours

12,200 hours

0.61 ft3/s

Drainage Area

SCS CN (Composite)
Area (User Defined)

Maximum Retention
(Pervious)

Maximum Retention
(Pervious, 20 percent)

61.000
1.260 acres

6.4 in

1.3in

Cumulative Runoff

Cumulative Runoff Depth
(Pervious)

Runoff Volume (Pervious)

0.7 in

0.075 ac-ft

Hydrograph Volume (Area under Hydrograph curve)

Volume

0.074 ac-ft

SCS Unit Hydrograph Parameters

Time of Concentration
(Composite)
Computational Time
Increment

Unit Hydrograph Shape
Factor

K Factor
Receding/Rising, Tr/Tp
Unit peak, qp

Unit peak time, Tp

Benlley Syslems, Inc. Haestad Methods Solution

EX COND REV.ppc
9/4/2013

Center

27 Siemon Company Drive Suite 200 W

0.460 hours

0.061 hours

483.432

0.749
1.670

3.10 ft3/s
0.307 hours

Bentley PondPack V8i
[08.11.01.51]
Page 3 0of 13

Watertown, CT 06795 USA +1-203-755-1666



Subsection: Unit Hydrograph Summary Return Event: 5 years
Label: LNG SITE EXISTING CONDITION Storm Event: 5 Year

SCS Unit Hydrograph Parameters

Unit receding limb, Tr 1.227 hours

Total unit time, Tb 1.534 hours
Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack V8i
EX COND REV.ppc Center [08.11.01.51)
9/4/2013 27 Siemon Company Drive Suite 200 W Page 4 of 13

Watertown, CT 06795 USA +1-203-755-1668



Subsection: Unit Hydrograph Summary Return Event: 10 years

Label: LNG SITE EXISTING CONDITION Storm Event: 10 Year
Storm Event 10 Year
Return Event 10 years
Duration 24.000 hours
Depth 4.4 in
Time of Concentration
(Composite) 0.460 hours
Area (User Defined) 1.260 acres
Computational Time
Iicfamant 0.061 hours
Time to Peak (Computed) 12.212 hours
Flow (Peak, Computed) 0.98 ft3/s
Output Increment 0.050 hours

Time to Flow (Peak
Interpolated Output)

Flow (Peak Interpolated

12,200 hours

3
Output) 0.97 ft3/s
Drainage Area
SCS CN (Composite) 61.000
Area (User Defined) 1.260 acres
Maximum Retention .
(Pervious) 6.4In
Maximum Retention 1.3 1n
(Pervious, 20 percent) '
Cumulative Runoff
Cumulative Runoff Depth 1.0
. .0in
(Pervious)
Runoff Volume (Pervious) 0.108 ac-ft

Hydrograph Volume (Area under Hydregraph curve)
Volume 0.106 ac-ft

SCS Unit Hydrograph Parameters

Time of Concentration

(Composite) 0.460 hours

Computational Time 0.061 hours

Increment

Unit Hydrograph Shape 483.432

Factor

K Factor 0.749

Receding/Rising, Tr/Tp 1.670

Unit peak, qp 3.10 ft3/s

Unit peak time, Tp 0.307 hours

Benlley Systems, Inc. Haestad Methods Solution Bentley PondPack Vai

EX COND REV.ppc Center [08.11.01.51)
9/4/2013 27 Siemon Company Drive Suite 200 W Page 5 of 13

Watertown, CT 06795 USA +1-203-755-1666



Subsection: Unit Hydrograph Summary Return Event: 10 years
Label: LNG SITE EXISTING CONDITION Storm Event: 10 Year

SCS Unit Hydrograph Parameters

Unit receding limb, Tr 1.227 hours

Total unit time, Tb 1.534 hours
Bentley Systems, Inc. Haestad Metheds Solution Bentley PondPack V8i
EX COND REV.ppe Center [08.11.01.51)
9/4/2013 27 Siemon Company Drive Suite 200 W Page 6 of 13

Watertown, CT 06795 USA +1-203-755-1666



Subsection: Unit Hydrograph Summary
Label: LNG SITE EXISTING CONDITION

Storm Event 25 Year
Return Event 25 years
Duration 24,000 hours
Depth 5.4 in
(Té';‘;;’ésft‘;';ce”trat“’” 0.460 hours
Area (User Defined) 1,260 acres
fﬁé?ep;?ntéonal Time 0.061 hours
Time to Peak (Computed) 12.212 hours
Flow (Peak, Computed) 1.66 ft3/s
Output Increment 0.050 hours

Time to Flow (Peak
Interpolated Cutput)

Flow (Peak Interpolated

12.200 hours

3

Output) 1.66 ft3/s
Drainage Area

SCS CN (Composite) 61.000

Area (User Defined) 1,260 acres

Maximum Retention :

(Pervious) Gdin

Maximum Retention 1.31n

(Pervious, 20 percent) ’
Cumulative Runoff

Cumulative Runoff Depth 1.6 n
(Pervious) :
Runoff Volume (Pervious) 0.170 ac-ft

Hydrograph Volume (Area under Hydrograph curve)

Return Event: 25 years
Storm Event: 25 Year

Volume 0.168 ac-ft
SCS Unit Hydrograph Parameters

Time of Concentration

(Composite) 0.460 hours

Computational Time

fiicranismt 0.061 hours

Unit Hydrograph Shape

Faictal 483.432

K Factor 0.749

Receding/Rising, Tr/Tp 1.670

Unit peak, gp 3.10 ft3/s

Unit peak time, Tp 0.307 hours

Bentley Syslems, Inc. Haestad Methods Solution Bentley PondPack V8i

EX COND REV.ppc Center [08.11.01.51)
9/4/2013 27 Siemon Company Drive Suite 200 W Page 7 of 13

Watertown, CT 06795 USA +1-203-755-1666



Subsection: Unit Hydrograph Summary Return Event: 25 years
Label: LNG SITE EXISTING CONDITION Storm Event: 25 Year

SCS Unit Hydrograph Parameters

Unit receding limb, Tr 1.227 hours

Total unit time, Th 1.534 hours
Bentley Systems, Inc. Haestad Metheds Solution Benlley PondPack V8i
EX COND REV.ppc Center [08.11.01.51)
9/4/2013 27 Siemon Company Drive Suite 200 W Page 8 of 13

Watertown, CT 06795 USA +1-203-755-1666



Subsection: Unit Hydrograph Summary
Label: LNG SITE EXISTING CONDITION

EX COND REV.ppc
9/4/2013

Storm Event 50 Year
Return Event 50 years
Duration 24.000 hours
Depth 6.3 in
| 0.460 hours
Area (User Defined) 1.260 acres
Computational Tire 0.061 hours
Time to Peak (Computed) 12.150 hours
Flow (Peak, Computed) 2.31 ft3fs
Output Increment 0.050 hours

Time to Flow (Peak
Interpolated Output)

Flow (Peak Interpolated

12.150 hours

3

Output) 2,3 s
Drainage Area

SCS CN (Composite) 61.000

Area (User Defined) 1.260 acres

Maximum Retention )

(Pervious) G4

Maximum Retention 1.31n

(Pervious, 20 percent) '
Cumulative Runoff

Cumulative Runoff Depth 2.2n

(Pervious) !

Runoff Volume (Pervious) 0.228 ac-ft

Hydrograph Volume (Area under Hydrograph curve)

Return Event: 50 years
Storm Event: 50 Year

Volume 0.227 ac-ft
SCS Unit Hydrograph Parameters

Time of Concentration

(Composite) 0.460 hours

Computational Time

Increment 0.061 hours

Unit Hydrograph Shape

Factor 483.432

K Factor 0.749

Receding/Rising, Tr/Tp 1.670

Unit peak, qp 3.10 ft3/s

Unit peak time, Tp 0.307 hours

Bentley Systems, Inc. Haestad Methads Solution

Center
27 Siemon Company Drive Suite 200 W
Watertown, CT 06795 USA +1-203-755-1666

Benlley PondPack V&i

[08.11.01.51]
Page 90of 13



Subsection: Unit Hydrograph Summary Return Event: 50 years
Label: LNG SITE EXISTING CONDITION Storm Event: 50 Year

SCS Unit Hydrograph Parameters

Unit receding limb, Tr 1.227 hours

Total unit time, Tb 1.534 hours
Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack V8i
EX COND REV.ppc Center [08.11.01.51)
9/4/2013 27 Siemon Company Drive Suite 200 W Page 10 of 13

Watertown, CT 06795 USA +1-203-755-1666



Subsection: Unit Hydrograph Summary
Label: LNG SITE EXISTING CONDITION

Return Event: 100 years
Storm Event: 100 Year

Storm Event
Return Event
Duration
Depth

Time of Concentration
(Composite)

Area (User Defined)

100 Year
100 years
24.000 hours
7.11n

0.460 hours
1.260 acres

Computational Time
Increment

Time to Peak (Computed)
Flow (Peak, Computed)
Output Increment

Time to Flow (Peak
Interpolated Output)

Flow (Peak Interpolated
Qutput)

0.061 hours

12.150 hours
3.01 ft3/s
0.050 hours

12.150 hours

3.01 ft3/s

Drainage Area

SCS CN (Composite)
Area (User Defined)

Maximum Retention
(Pervious)

Maximum Retention
(Pervious, 20 percent)

61.000
1.260 acres

6.4 in

1.3 in

Cumulative Runoff

Cumulative Runoff Depth
(Pervious)

Runoff Volume (Pervious)

2.81in

0.291 ac-ft

Hydrograph Volume (Area under Hydrograph curve)

Volume

0.289 ac-ft

SCS Unit Hydrograph Parameters

Time of Concentration
(Composite)

Computational Time
Increment

Unit Hydregraph Shape
Factor

K Factor
Receding/Rising, Tr/Tp
Unit peak, gp

Unit peak time, Tp

Bentley Systems, Inc. Haestad Methods Solution

EX COND REV.ppc

0.460 hours
0.061 hours

483.432

0.749
1.670

3.10 ft3/s
0.307 hours

Bentley PondPack V8i
[08.11.01.51)

9/4/2013 27 Siemon Company Drive Suile 200 W Page 11 0of 13
Watertown, CT 06795 USA +1-203-755-1666



Subsection: Unit Hydrograph Summary Return Event: 100 years
Label: LNG SITE EXISTING CONDITION Storm Event: 100 Year

SCS Unit Hydrograph Parameters

Unit receding limb, Tr 1.227 hours

Total unit time, Tb 1.534 hours
Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack V8i
EX COND REV.ppc Center [08.11.01.51]
9/4/2013 27 Siemon Company Drive Suite 200 W Page 12 of 13

Watertown, CT 06795 USA +1-203-755-1666
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APPENDIX E
PROPOSED CONDITION
DRAINAGE AREA MAP



APPENDIX F
PROPOSED CONDITION CALCULATIONS
AND
POND PACK RESULTS



fowa Stormwater Management Manual

Sheet flow (Applicable to T, only) Segment [D AR
. Surface description (Table 2)..............oovvvvvvii \30 G {\
2 Manning’s roughness coeff, n (Table 2)................. 0ol
3 Flow Length, L (Total L less than or equal to 300%)... ft Lo
Two-year 24-hour rainfall, Pa......oooiiiniii in 5 0 G
& Land slope, S......oiiiiiiiiiiiii e /| o, 020
0.007(nL )" . ;
6. Ty :TJP—_Z&F)— Compu[e f T hr 0 ‘0 i‘))) + = (’\'0< .6
Shallow concentrated flow Segment [D
7 Surface description (paved or unpaved).................... f)a de .-‘, [)n pmu(l J
8 Flow length, L........ooooooiiiiiiii e fi l (S Lo
9. Watercourse SIope, §......oovviveeeeeaei e fi/t] o072 (@I I 2
10. Average velocity, V (Figure 1)....oovovireeriiseiinnn ft’s| 2 .9 2.9
L
I T= T Compute Tyeovvvevvere. he | ®e0) |+ ]| &, 004 = [0,014
Open channel flow Segment ID
12, Cross sectional flow area, ..........ooueeeeveoeeein, fi?
13, Wetted perimeter, Py...........ooiiiinnaineee fi
14,  Hydraulic radius, r = 55 Compute ro................. ft
w
15, Channel sIope, S....veieeiiee e, ft/fi
6. Manning’s roughness coeff., n.............oooovvvvvvinnnn,
23,12
Iy, e Compute V..o, ft/s
n
I8, Flow length, Lo....ooooiiiiiiiiiieieieeee e ft
19 T = _b Compute T, | + =
© T 3800V PHIE Spreemmsssmsses " -
20. Watershed or subarea Tc or T, (add Ty in steps 6, 11 and 19)..........c.cocoooivveei hr 0,064

Worksheet 1: Time of Concentration (T.) or Travel Time (T)

Project | ,MG\ l {h’,\m 4 -\‘ ol \\ \} By _DPS Date M}
Location \;\)(?6'\ \6}(“\ o\ \ \l\ W Ao Checked Date
Circle one: Prescm(fliave!oped )

Circle onc:@,) T, through sub area
Notes:  Space for as many as two segments per flow type can be used for each worksheet.

Include a map, schematic, or description of flow segments.

5 minw l S k

14 Version 3; October 28, 2009



Subsection: Time of Concentration Calculations

Label: LGN SITE PROPOSED DA-1

Time of Concentration Results

Segment #1; TR-55 Sheet Flow

Hydraulic Length
Manning's n

Slope

2 Year 24 Hour Depth
Average Velocity

Segment Time of
Concentration

60.00 ft
(N/A)
0.026 ft/ft
3.1in
1.35 ft/s

0.012 hours

Segment #2: TR-55 Shallow Concentrated Flow

Hydraulic Length 115.00 ft

Is Paved? True

Slope 0.020 ft/ft

Average Velocity 2,87 ft/s

Segment Time of

Concentration 0.011 hours
Time of Concentration (Composite)

Time of Concentration 0.083 hours

(Composite)

Prop Clean Energy Phase 2 Rev.ppc
9/4/2013

Bentley Systems, Inc. Haestad Methads Solution
Center
27 Siemon Company Drive Suite 200 W
Watertown, CT 06795 USA +1-203-755-1666

Return Event: 5 years
Storm Event: 5 YEAR

Benltley PondPack V8i
[08.11.01.51]
Page 1 of 32



Subsection: Time of Concentration Calculations
Label: LGN SITE PROPOSED DA-1

==== S§CS Channel Flow

Where:

R=Qa/Wp
V = (1.49 * (R¥*(2/3)) * (SF**-0.5)) / n

(Lf /'V) / 3600

R= Hydraulic radius

Aq= Flow area, square feet

Wp= Wetted perimeter, feet

V= Velocity, ft/sec

Sf= Slope, ft/ft

n= Manning's n

Te= Time of concentration, hours
Lf= Flow length, feet

==== SCS TR-55 Shallow Concentration Flow

Tc =

Where:

Unpaved surface:
V = 16,1345 * (SF*¥*0.5)

Paved Surface:
V = 20.3282 * (Sf**0.5)

(Lf/ V) / 3600

V= Velocity, ft/sec

Sf= Slope, ft/ft

Tc= Time of concentration, hours
Lf= Flow length, feet

Benlley Systems, Inc. Haestad Methods Solution

Prop Clean Energy Phase 2 Rev.ppc Center

9/4/2013

27 Siemon Company Drive Suite 200 W
Watertown, CT 06795 USA +1-203-755-1666

Return Event: 5 years
Storm Event: 5 YEAR

Bentley PondPack V8i
(08.11.01.51]
Page 2 of 32



Subsection: Unit Hydrograph Summary
LGN SITE PROPOSED DA-1

Storm Event 5 YEAR
Return Event 5 years
Duration 24.000 hours
Depth 3.8in
(Té’ggggsft‘gce”“a“"” 0.083 hours
Area (User Defined) 1.260 acres
Computational Time

Incre?mfant 0.011 hours
Time to Peak (Computed) 11.922 hours
Flow (Peak, Computed) 4.83 ft3/s
Qutput Increment 0.050 hours

Time to Flow (Peak
Interpolated Output)

Flow (Peak Interpolated

11.900 hours

Return Event: 5 years
Storm Event: 5 YEAR

3
output) 4.67 ft3/s
Drainage Area
SCS CN (Composite) 87.000
Area (User Defined) 1.260 acres
Maximum Retention
(Pervious) L3
Maximum Retention 0.3 in
(Pervious, 20 percent) '
Cumulative Runoff
Cumulative Runoff Depth
: 2.5in
(Pervious)
Runoff Volume (Pervious) 0.258 ac-ft

Hydrograph Volume (Area under Hydrograph curve)
Volume 0.257 ac-ft

SCS Unit Hydrograph Parameters

Time of Concentration

(Composite) 0.083 hours

Computational Time

Iiieremait 0.011 hours

Unit Hydrograph Shape 483.432

Factor

K Factor 0.749

Receding/Rising, Tr/Tp 1.670

Unit peak, gp 17.13 ft3/s

Unit peak time, Tp 0.056 hours

Bentley Systems, Inc. Haestad Methods Solulion Benlley PondPack V8i

Prop Clean Energy Rev.ppc Center [08.11.01.51]
9/22/2013 27 Siemon Company Drive Suite 200 W Page 11 of 35

Waterlown, CT 06795 USA +1-203-755-1666



Subsection: Unit Hydrograph Summary Return Event: 5 years
Label: LGN SITE PROPOSED DA-1 Storm Event: 5 YEAR

SCS Unit Hydrograph Parameters

Unit receding limb, Tr 0.222 hours

Total unit time, Tb 0.278 hours
Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack V8i
Prop Clean Energy Rev.ppc Center [08.11.01.51]
9/22/2013 27 Siemon Company Drive Suite 200 W Page 12 of 35

Watertown, CT 06795 USA +1-203-755-1666



Subsection: Unit Hydrograph Summary
Label: LGN SITE PROPOSED DA-1

Storm Event 10 YEAR
Return Event 10 years
Duration 24.000 hours
Depth 4.4 in
'(I'(I:rcl;lr?] lg)(f)s(iitc;:;centrahon 0.083 hours
Area (User Defined) 1.260 acres
ﬁ?cr:\epnt:ga;lonal Time 0.011 hours
Time to Peak (Computed) 11.922 hours
Flow (Peak, Computed) 5.87 ft3/s
Output Increment 0.050 hours

Time to Flow (Peak
Interpolated Output)

11.900 hours

Return Event: 10 years

Storm Event:

Flow (Peak Interpolated 3

Output) 5.69 /s
Drainage Area

SCS CN (Composite) 87.000

Area (User Defined) 1.260 acres

Maxiq’lum Retention 1.5 0n

(Pervious)

Maximum Retention 0.3in

(Pervious, 20 percent) '
Cumulative Runoff

Cumulative Runoff Depth ;

: 3.0in
(Pervious)
Runoff Volume (Pervious) 0.316 ac-ft

Hydrograph Volume (Area under Hydrograph curve)

Volume 0.315 ac-ft

SCS Unit Hydrograph Parameters

Time of Concentration

(Composite) 0.083 hours

Computational Time 0.011 hours

Increment

Unit Hydrograph Shape 483.432

Factor

K Factor 0.749

Receding/Rising, Tr/Tp 1.670

Unit peak, gp 17.13 ft3/s

Unit peak time, Tp 0.056 hours

Bentley Systems, Inc. Haeslad Methods Solution Bentley PondPack V8i

Prop Clean Energy Rev.ppc Cenler [08.11.01.51]
9/22/2013 27 Siemon Company Drive Suite 200 W Page 13 of 35

Watertown, CT 06795 USA +1-203-755-1666



Subsection: Unit Hydrograph Summary Return Event: 10 years
Label: LGN SITE PROPOSED DA-1 Storm Event: 10 YEAR

SCS Unit Hydrograph Parameters

Unit receding limb, Tr 0.222 hours

Total unit time, Tb 0.278 hours
Benlley Systems, Inc. Haestad Methods Solution Bentley PondPack V8i
Prop Clean Energy Rev.ppc Center [08.11.01.51)
9/22/2013 27 Siemon Company Drive Suite 200 W Page 14 of 35

Watertown, CT 06795 USA +1-203-755-1666



Subsection: Unit Hydrograph Summary
Label: LGN SITE PROPOSED DA-1

Prop Clean Energy Rev.ppc
912212013

Storm Event 25 YEAR
Return Event 25 years
Duration 24.000 hours
Depth 5.4in
zlrg; ’;)cf)scig;centrat(on 0.083 hours
Area (User Defined) 1.260 acres
Icrfg‘;’n‘;?;;"”a' TImE 0.011 hours
Time to Peak (Computed) 11.922 hours
Flow (Peak, Computed) 7.61 ft3/s
Output Increment 0.050 hours

Time to Flow (Peak
Interpolated Output)

Flow (Peak Interpolated

11.900 hours

3

output) 7.41 ft3/s
Drainage Area

SCS CN (Composite) 87.000

Area (User Defined) 1.260 acres

Maximum Retention 15 0n

(Pervious)

Maximum Retention 0.3 in

(Pervious, 20 percent) '
Cumulative Runoff

Cumulative Runoff Depth 39in

(Pervious)

Runoff Volume (Pervious) 0.414 ac-ft

Hydrograph Volume (Area under Hydrograph curve)

Bentley Systems, Inc. Haestad Methods Solution
Center

Volume 0.414 ac-ft
SCS Unit Hydrograph Parameters

Time of goncentration 0.083 hours

(Composite)

Computational Time 0.011 hours

Increment

Unit Hydrograph Shape 483.432

Factor

K Factor 0.749

Receding/Rising, Tr/Tp 1.670

Unit peak, gp 17.13 ft3/s

Unit peak time, Tp 0.056 hours

27 Siemon Company Drive Suite 200 W

Watertown, CT 06795 USA +1-203-755-1666

Return Event: 25 years
Storm Event: 25 YEAR

Bentley PondPack V8i

[08.11.01.51]
Page 15 of 35



Subsection: Unit Hydrograph Summary Return Event: 25 years
Label: LGN SITE PROPOSED DA-1 Storm Event: 25 YEAR

SCS Unit Hydrograph Parameters

Unit receding limb, Tr 0.222 hours

Total unit time, Tb 0.278 hours
Benlley Systems, Inc. Haestad Methods Solution Benlley PondPack V8i
Prop Clean Energy Rev.ppc Center [08.11.01.51]
912212013 27 Siemon Company Drive Suite 200 W Page 16 of 35

Watertown, CT 06795 USA +1-203-755-1666



Subsection: Unit Hydrograph Summary
Label: LGN SITE PROPOSED DA-1

Prop Clean Energy Rev.ppc
9/22/2013

Storm Event 50 Year
Return Event 50 years
Duration 24.000 hours
Depth 6.3 in
Time of (_Zoncentration 0.083 hours
(Composite)

Area (User Defined) 1.260 acres
Computational Time 0.011 hours

Increment

Time to Peak (Computed)
Flow (Peak, Computed)
Output Increment

Time to Flow (Peak
Interpolated Output)

Flow (Peak Interpolated

11.922 hours
9.09 ft3/s
0.050 hours

11.900 hours

3

Output) 8.86 ft3/s
Drainage Area

SCS CN (Composite) 87.000

Area (User Defined) 1.260 acres

Maximum Retention L5 1n

(Pervious)

Maximum Retention 0.31n

(Pervious, 20 percent) '
Cumulative Runoff

Cumu]at‘we Runoff Depth 4.8n

(Pervious)

Runoff Volume (Pervious) 0.499 ac-ft

Hydrograph Volume (Area under Hydrograph curve)

Volume 0.499 ac-ft
SCS Unit Hydrograph Parameters

Time of Concentration 0.083 hours

(Composite)

Computational Time 0.011 hours

Increment

Unit Hydrograph Shape 483.432

Factor

K Factor 0.749

Receding/Rising, Tr/Tp 1.670

Unit peak, qp 17.13 ft3/s

Unit peak time, Tp 0.056 hours

Benlley Syslems, Inc. Haeslad Methods Solution

Center

27 Siemon Company Drive Suite 200 W
Watertown, CT 06795 USA +1-203-755-1666

Return Event: 50 years

Storm Event: 50 Year

Beniley PondPack V8i
[08.11.01.51)
Page 17 of 35



Subsection: Unit Hydrograph Summary Return Event: 50 years
Label: LGN SITE PROPOSED DA-1 Storm Event: 50 Year

SCS Unit Hydrograph Parameters

Unit receding limb, Tr 0.222 hours

Total unit time, Tb 0.278 hours
Benliey Systems, Inc. Haeslad Methods Solution Bentley PondPack V8i
Prop Clean Energy Rev.ppc Center [08.11.01.51]
9/22/2013 27 Siemon Company Drive Suite 200 W Page 18 of 35

Walertown, CT 06795 USA +1-203-755-1666



Subsection: Unit Hydrograph Summary
Label: LGN SITE PROPOSED DA-1

Storm Event 100 YEAR
Return Event 100 years
Duration 24.000 hours
Depth 7.11in
E'(i:rg; ;(]; Sfi:t(z!r;n:entratlon 0.083 hours
Area (User Defined) 1.260 acres
ional Time
o
Time to Peak (Computed) 11.922 hours
Flow (Peak, Computed) 10.56 ft3/s
Output Increment 0.050 hours

Time to Flow (Peak
Interpolated Output)

Flow (Peak Interpolated

11.900 hours

3

Output) 10.31 f3/s
Drainage Area

SCS CN (Composite) 87.000

Area (User Defined) 1.260 acres

Maximum Retention ;

(Pervious) 15 n

Maximum Retention 03 in

(Pervious, 20 percent) '
Cumulative Runoff

Cumulative Runoff Depth -

(Pervious) 56in

Runoff Volume (Pervious) 0.585 ac-ft

Hydrograph Volume (Area under Hydrograph curve)

Return Event: 100 years
Storm Event: 100 YEAR

Volume 0.585 ac-ft
SCS Unit Hydrograph Parameters

Time of Concentration

(Composite) 0.083 hours

Computational Time

T — 0.011 hours

Unit Hydrograph Shape

Faictor 483.432

K Factor 0.749

Receding/Rising, Tr/Tp 1.670

Unit peak, qp 17.13 f3/s

Unit peak time, Tp 0.056 hours

Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack V8i

Prop Clean Energy Rev.ppc Center [08.11.01.51)
912212013 27 Siemon Company Drive Suile 200 W Page 19 of 35

Watertown, CT 06795 USA +1-203-755-1666



Subsection: Unit Hydrograph Summary Return Event: 100 years
Label: LGN SITE PROPOSED DA-1 Storm Event: 100 YEAR

SCS Unit Hydrograph Parameters

Unit receding limb, Tr 0.222 hours

Total unit time, Tb 0.278 hours
Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack V8i
Prop Clean Energy Rev.ppc Center [08.11.01.51]
9/22/2013 27 Siemon Company Drive Suile 200 W Page 20 of 35

Watertown, CT 06795 USA +1-203-755-1666
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Subsection: Unit Hydrograph Summary Return Event: 5 years

Label: LGN PROPOSED DA-2 Storm Event: 5 YEAR
Storm Event 5 YEAR
Return Event 5 years
Duration 24.000 hours
Depth 3.8in
Time of Concentration
(Composite) 0.083 hours
Area (User Defined) 0.180 acres
Computational Time
Increment 0,011 hours
Time to Peak (Computed) 12.011 hours
Flow (Peak, Computed) 0.17 ft3/s
Output Increment 0.050 hours
Time to Flow (Peak
Interpolated Output) 12.000"hours
Flow (Peak Interpolated 3
Output) 0.17 ft3/s

Drainage Area
SCS CN (Composite) 61.000
Area (User Defined) 0.180 acres
Maximum Retention :
(Pervious) 6.4
Maximum Retention 13in
(Pervious, 20 percent) )
Cumulative Runoff
Cumulative Runoff Depth :
(Pervious) %7
Runoff Volume (Pervious) 0.011 ac-ft

Hydrograph Volume (Area under Hydrograph curve)
Volume 0.011 ac-ft

SCS Unit Hydrograph Parameters

Time of Concentration

(Composite) 0.083 hours

Computational Time 0.011 hours

Increment

Unit Hydrograph Shape

Fachar 483.432

K Factor 0.749

Receding/Rising, Tr/Tp 1.670

Unit peak, gp 2.45 ft3/s

Unit peak time, Tp 0.056 hours

Bentlley Systems, Inc. Haestad Methods Solution Benlley PondPack V8i

Prop Clean Energy Rev.ppc Center [08.11.01.51]
9/22/2013 27 Siemon Company Drive Suile 200 W Page 1 0of 36

Waltertown, CT 06795 USA +1-203-755-1666



Subsection: Unit Hydrograph Summary Return Event: 5 years
Label: LGN PROPOSED DA-2 Storm Event: 5 YEAR

SCS Unit Hydrograph Parameters

Unit receding limb, Tr 0.222 hours

Total unit time, Tb 0.278 hours
Bentley Systems, Inc. Haestad Metheds Solution Bentley PondPack V8i
Prop Clean Energy Rev.ppc Cenler [08.11.01.51)
9/22/2013 27 Siemon Company Drive Suile 200 W Page 2 of 35

Watertown, CT 06795 USA +1-203-755-1666



Subsection: Unit Hydrograph Summary
Label: LGN PROPOSED DA-2

Storm Event 10 YEAR
Return Event 10 years
Duration 24.000 hours
Depth 4.4 in
g}?ﬁ;’;g&’;‘e”trat'o“ 0.083 hours
Area (User Defined) 0.180 acres
ICI:JCI':nglligantéonal Time 0.011 hours
Time to Peak (Computed) 11.933 hours
Flow (Peak, Computed) 0.26 ft3/s
Output Increment 0.050 hours

Time to Flow (Peak
Interpolated Output)

Flow (Peak Interpolated

11.950 hours

3

Output) 0.26 ft3/s
Drainage Area

SCS CN (Composite) 61.000

Area (User Defined) 0.180 acres

Maxm‘uum Retention 6.4 in

(Pervious)

Maximum Retention 1.3in

(Pervious, 20 percent) "
Cumulative Runoff

Cumulative Runoff Depth 1.0in

(Pervious) '

Runoff Volume (Pervious) 0.015 ac-ft

Hydrograph Volume (Area under Hydrograph curve)

Volume 0.015 ac-ft
SCS Unit Hydrograph Parameters

Time of Qoncentration 0.083 hours

(Composite)

Computational Time .64, o

Increment

Unit Hydrograph Shape 483.432

Factor

K Factor 0.749

Receding/Rising, Tr/Tp 1.670

Unit peak, qp 2.45 ft3/s

Unit peak time, Tp 0.056 hours

Benlley Systems, Inc. Haestad Methods Solution

Prop Clean Energy Rev.ppc

Center

9/22/2013 27 Siemon Company Drive Suile 200 W

Watertown, CT 06795 USA +1-203-755-1666

Return Event: 10 years
Storm Event: 10 YEAR

Bentley PondPack V8i
[08.11.01.51]
Page 3 of 35



Subsection: Unit Hydrograph Summary Return Event: 10 years
Label: LGN PROPOSED DA-2 Storm Event: 10 YEAR

SCS Unit Hydrograph Parameters

Unit receding limb, Tr 0.222 hours

Total unit time, Tb 0.278 hours
Benlley Systems, Inc. Haeslad Melthods Solution Bentley PondPack V8i
Prop Clean Energy Rev.ppc Center [08.11.01.61]
9/22/2013 27 Siemon Company Drive Suite 200 W Page 4 of 35

Watertown, CT 06795 USA +1-203-755-1666



Subsection: Unit Hydrograph Summary
Label: LGN PROPOSED DA-2

Return Event: 25 years
Storm Event: 25 YEAR

Storm Event
Return Event
Duration
Depth

Time of Concentration
(Composite)

Area (User Defined)

25 YEAR
25 years
24.000 hours
54 in

0.083 hours
0.180 acres

Computational Time
Increment

Time to Peak (Computed)
Flow (Peak, Computed)
Output Increment

Time to Flow (Peak
Interpolated Output)

Flow (Peak Interpolated
Output)

0.011 hours

11.933 hours
0.44 ft3/s
0.050 hours

11.950 hours

0.43 ft3/s

Drainage Area

SCS CN (Composite)
Area (User Defined)

Maximum Retention
(Pervious)

Maximum Retention
(Pervious, 20 percent)

61.000
0.180 acres

6.4 In

1.31in

Cumulative Runoff

Cumulative Runoff Depth
(Pervious)

Runoff Volume (Pervious)

1.6 in
0.024 ac-ft

Hydrograph Volume (Area under Hydrograph curve)

Volume

0.024 ac-ft

SCS Unit Hydrograph Parameters

Time of Concentration
(Composite)

Computational Time
Increment

Unit Hydrograph Shape
Factor

K Factor
Receding/Rising, Tr/Tp
Unit peak, gp

Unit peak time, Tp

Benlley Systems, Inc. Haestad Methods Solution
Center
27 Siemon Company Drive Suile 200 W

Prop Clean Energy Rev.ppc
9/22/2013

0.083 hours

0.011 hours
483.432
0.749
1.670
2.45 f3fs
0.056 hours
Benlley PondPack V8i
[08.11.01.51]
Page 5 of 35

Watertown, CT 06795 USA +1-203-755-1666



Subsection: Unit Hydrograph Summary Return Event: 25 years
Label: LGN PROPOSED DA-2 Storm Event: 25 YEAR

SCS Unit Hydrograph Parameters

Unit receding limb, Tr 0.222 hours

Total unit time, Tb 0.278 hours
Bentley Systems, Inc. Haestad Methods Solution Benlley PondPack V8i
Prop Clean Energy Rev.ppc Cenler [08.11.01.51)
9/22/2013 27 Siemon Company Drive Suile 200 W Page 6 of 35

Watertown, CT 06795 USA +1-203-755-1666



Subsection: Unit Hydrograph Summary
Label: LGN PROPOSED DA-2

Return Event: 50 years
Storm Event: 50 Year

Storm Event
Return Event
Duration
Depth

Time of Concentration
(Composite)
Area (User Defined)

50 Year
50 years
24.000 hours
6.3 In

0.083 hours
0.180 acres

Computational Time
Increment

Time to Peak (Computed)
Flow (Peak, Computed)
Qutput Increment

Time to Flow (Peak
Interpolated Output)

Flow (Peak Interpolated
Output)

0.011 hours

11.933 hours
0.60 ft3/s
0.050 hours

11.950 hours

0.58 ft3/s

Drainage Area

SCS CN (Composite)
Area (User Defined)

Maximum Retention
(Pervious)

Maximum Retention
(Pervious, 20 percent)

61.000
0.180 acres

6.4 in

1.31in

Cumulative Runoff

Cumulative Runoff Depth
(Pervious)

Runoff Volume (Pervious)

2.2in
0.033 ac-ft

Hydrograph Volume (Area under Hydrograph curve)

Volume

0.033 ac-ft

SCS Unit Hydrograph Parameters

Time of Concentration
(Composite)

Computational Time
Increment

Unit Hydrograph Shape
Factor

K Factor
Receding/Rising, Tr/Tp
Unit peak, gp

Unit peak time, Tp

Bentley Systems, Inc. Haestad Methods Solution
Center
27 Siemon Company Drive Suile 200 W

Prop Clean Energy Rev.ppc
9/22/2013

0.083 hours

0.011 hours

483.432

0.749
1.670

2.45 ft3fs
0.056 hours

Benlley PondPack V8i
[08.11.01.51]
Page 7 of 35

Watertown, CT 06795 USA +1-203-755-1666



Subsection: Unit Hydrograph Summary Return Event: 50 years
Label: LGN PROPOSED DA-2 Storm Event: 50 Year

SCS Unit Hydrograph Parameters

Unit receding limb, Tr 0.222 hours

Total unit time, Tb 0.278 hours
Benlley Systems, Inc. Haestad Methods Solution Bentiey PondPack V8i
Prop Clean Energy Rev.ppc Center [08.11.01.51]
9/22/2013 27 Siemon Company Drive Suite 200 W Page 8 of 35

Watertown, CT 06795 USA +1-203-755-1666



Subsection: Unit Hydrograph Summary
Label: LGN PROPOSED DA-2

Return Event: 100 years
Storm Event: 100 YEAR

Storm Event
Return Event
Duration
Depth

Time of Concentration
(Composite)

Area (User Defined)

100 YEAR
100 years
24.000 hours
7.1in

0.083 hours
0.180 acres

Computational Time
Increment

Time to Peak (Computed)
Flow (Peak, Computed)
Output Increment

Time to Flow (Peak
Interpolated Output)

Flow (Peak Interpolated
Output)

0.011 hours

11.933 hours
0.78 ft3/s
0.050 hours

11.950 hours

0.75 ft3/s

Drainage Area

SCS CN (Composite)
Area (User Defined)

Maximum Retention
(Pervious)

Maximum Retention
(Pervious, 20 percent)

61.000
0.180 acres

6.4 in

1.3in

Cumulative Runoff

Cumulative Runoff Depth
(Pervious)

Runoff Volume (Pervious)

2.8in
0.042 ac-ft

Hydrograph Volume (Area under Hydrograph curve)

Volume

0.042 ac-ft

SCS Unit Hydrograph Parameters

Time of Concentration
(Composite)

Computational Time
Increment

Unit Hydrograph Shape
Factor

K Factor
Receding/Rising, Tr/Tp
Unit peak, gp

Unit peak time, Tp

Benlley Systems, Inc. Haeslad Methods Solulion

Prop Clean Energy Rev.ppc Center

9/22/2013

0.083 hours
0.011 hours

483.432

0.749
1.670

2.45 ft3fs
0.056 hours

27 Siemon Company Drive Suite 200 W

Watertown, CT 06795 USA +1-203-755-1666

Bentley PondPack V8i

[08.11.01.51]
Page 9 of 35



Subsection: Unit Hydrograph Summary Return Event: 100 years
Label: LGN PROPOSED DA-2 Storm Event: 100 YEAR

SCS Unit Hydrograph Parameters

Unit receding limb, Tr 0.222 hours

Total unit time, Tb 0.278 hours
Benlley Systems, Inc. Haestad Methods Solulion Benlley PondPack V8i
Prop Clean Energy Rev.ppc Center [08.11.01.51]
9/22/2013 27 Siemon Company Drive Suite 200 W Page 10 of 35

Waltertown, CT 06795 USA +1-203-755-1666



§ (1=:301) Mold - WV3A S - Z-va 03504084 N1

(sanoy) awiy

000+¥Z 000°ZZ 000°0Z 000°8T 000°9T 000'%#T 000°CT 000°0T 000’8 0009 000+ 000'C 0000

® 00°0

SN S— . i B.o
ISR SN SN [ SN S | S S S N N — e
I S AR AN (S A | U S S S S S— i
M NN S N SR SN | (S S S S N W p—"
IS SN N U S S R S S S,

=810

Z-VQ ¥V3A S dO¥d

(s/ey) (1230L) Mol



| (1:301) Mol3 - V3 A 0T - 2-¥a 3SO4O¥d NS

(sanoy) awig

000'#Z 000°¢Z 000°0Z 000°8T 000°9T 000'+#T 000°CT Q00'0T 0008 0Q00'S O000'¢ 0QO00'C 0000

@ 00°0

€00

€10

-~ ST'0

~-0Z°0
€20

——152'0

SRR — o - —————— ———ee e - 800
e it il s ——— A ——— —————— —————————— et mo.o

- ~ - — 1010

- - “8T°0

-l gzo

Z-YQ ¥V3A 0T dO¥d

(s/e)) (1e10L) Mol



000°Z 000°ZZ 000°0Z 000°8T 000°9T 000'PT Q00'ZT 000'0OT 0008 0009 O000°F Q00T

| (=30L) mold - ¥v3A 57 - 2-¥A A3SOd0¥d NDT  —— |

(sanoy) awiy

0000

® 000

ﬁ
S —— A 00

| - ol - 010

BN S N IS — SRS WU ENNORNY! T SN F—
_— - - - 020
. - N S— sz°0

ki § S 4 L 0g0

SN WU, I B - | IS PO (SIS SR, TN T I
SN TSNS NN SN (NN S [ N S S S S

= SP'0

Z2-vQ YV3A ST dO¥d

(s/e¥) (1=2301) mold



{ (1=0L1) moid - Wv3A 0 - Z-¥Q 03S0d0¥d N9

000°¥Z 000°2Z 000°0T 000'8T 000°9T 000'+T 000'ZT 0OO'0OT 000’8 0009 000+ 0002

(sunoy) awiy

00070
® 00°0

-90°0

-~ €170

e —— m.ﬂ.o

i '

—1- §T'0

-TE0

-8€°0

-+ b0

-05°0

950

—+ £9°0

¢-VYQ ¥V3A 0S dOdd

(s/e1) (le101) Mold



[ (1=01) Mol - ¥v3A 00T - 2-¥d 03SOdOUd NOT  —— |

(sinoy) awil
000'#2 000°¢Z 000°0Z 000'8T 000°9T 000'+T 000'ZT 000'0OT 0008 0009 QOO+ 0Q00°CT 0000

v — e ® 00°0
S 4-..!]. e e e €T'0

U (SUURRS: U NPUUSSUIN SE— — . ;'

I N S AN [ . = SN SSSSRNIN DU S—— -
I SR P R . PEREITECY SESRONS SRS ISR (R % 1.l
= ) e I e | | e B e e
N S NURN L N (S (A SN SR (ST S S0
o o T s e ST TS e m——

2-VQ ¥WV3A 00T dO¥d

(s/e1) (12301) Mmold



APPENDIX G
POND ROUTING SUMMARY



Subsection: Elevation-Area Volume Curve

Return Event: 5 years

Label: CLEAN ENERGY DETENTION Storm Event: 5 YEAR
Elevation Planimeter Area AL+A2+sqr Volume Volume (Total)
(ft) (ft2) (acres) (AL*A2) (ac-ft) (ac-ft)
(acres)
770.00 0.0 0.130 0.000 0.000 0.000
771.00 0.0 0.240 0.547 0.182 0.182
772.00 0.0 0.280 0.779 0.260 0.442

Prop Clean Energy Rev.ppc

9/22/2013

Bentley Systems, Inc. Haestad Methods Solution

Center

27 Siemon Company Drive Suite 200 W

Watertown, CT 06795 USA +1-203-755-1666

Bentley PondPack V8i
[08.11.01.51)
Page 26 of 35



Subsection: Level Pool Pond Routing Summary Return Event: 5 years

Label: CLEAN ENERGY DETENTION (IN) Storm Event: 5 YEAR
Infiltration

Infiltration Method Average

(Computed) Infiltration Rate

Infiltration Rate (Average) 0.7200 in/h

Initial Conditions

;Erl]viet\;:it)ion (Water Surface, 769.50 ft

Volume (Initial) 0.000 ac-ft
Flow (Initial Qutlet) 0.00 ft3/s
Flow (Initial Infiltration) 0.00 ft3/s
Flow (Initial, Total) 0.00 ft3/s
Time Increment 0.050 hours

Inflow/Outflow Hydrograph Summary

Flow (Peak In) 4.67 ft3/s Time to Peak (Flow, In) 11.900 hours
Infiltration (Peak) 0.13 fi3/s Time to Peak (Infiltration) 12.450 hours
Flow (Peak Outlet) 0.32 f3/s Time to Peak (Flow, Outlet) 12.450 hours
Elevation (Water Surface,

Peak) 770.54 ft

Volume (Peak) 0.130 ac-ft

Mass Balance (ac-ft)

Volume (Initial) 0.000 ac-ft
Volume (Total Inflow) 0.257 ac-ft
Volume (Total Infiltration) 0.115 ac-ft
\éﬂl&{g& )(Total Outlet 0.106 ac-ft
Volume (Retained) 0.036 ac-ft
Volume (Unrouted) -0.001 ac-ft
Error (Mass Balance) 0.3 %
Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack V8i
Prop Clean Energy Rev.ppc Center [08.11.01.51]
11/22/2013 27 Siemon Company Drive Suite 200 W Page 1 0of 5

Waterlown, CT 06795 USA +1-203-755-1666



Subsection: Level Pool Pond Routing Summary
Label: CLEAN ENERGY DETENTION (IN)

Return Event: 10 years
Storm Event: 10 YEAR

Infiltration
Infiltration Method Average
(Computed) Infiltration Rate
Infiltration Rate (Average) 0.7200 in/h
Initial Conditions
Elevation (Water Surface,
Initial) 769.50 ft
Volume (Initial) 0.000 ac-ft
Flow (Initial Outlet) 0.00 ft3/s
Flow (Initial Infiltration) 0.00 ft3/s
Flow (Initial, Total) 0.00 f3/s
Time Increment 0.050 hours
Inflow/Qutflow Hydrograph Summary
Flow (Peak In) 5.69 ft3/s Time to Peak (Flow, In) 11.900 hours
Infiltration (Peak) 0.15 ft3/s Time to Peak (Infiltration) 12.500 hours
Flow (Peak Outlet) 0.38 ft3/s Time to Peak (Flow, Outlet) 12.500 hours
Elevation (Water Surface, 770.69 ft
Peak)
Volume (Peak) 0.160 ac-ft
Mass Balance (ac-ft)
Volume (Initial) 0.000 ac-ft
Volume (Total Inflow) 0.315 ac-ft
Volume (Total Infiltration) 0.125 ac-ft
Volume (Total Outlet y
Outflow) 0.148 ac-ft
Volume (Retained) 0.041 ac-ft
Volume (Unrouted) -0.001 ac-ft
Error (Mass Balance) 0.2 %

Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack V8i

Prop Clean Energy Rev.ppc Cenler [08.11.01.51)

11/22/12013 27 Siemon Company Drive Suite 200 W Page 2 of 5
Watertown, CT 06795 USA +1-203-755-1666



Subsection: Level Pool Pond Routing Summary Return Event: 25 years

Label: CLEAN ENERGY DETENTION (IN) Storm Event: 25 YEAR
Infiltration

Infiltration Method Average

(Computed) Infiltration Rate

Infiltration Rate (Average) 0.7200 Infh

Initial Conditions

Elevation (Water Surface,

Initial) 769.50 ft

Volume (Initial) 0.000 ac-ft

Flow (Initial Outlet) 0.00 ft3/s

Flow (Initial Infiltration) 0.00 ft3/s

Flow (Initial, Total) 0.00 ft3/s

Time Increment 0.050 hours

Inflow/Outflow Hydrograph Summary

Flow (Peak In) 7.41 ft3/s Time to Peak (Flow, In) 11.900 hours

Infiltration (Peak) 0.17 ft3/s Time to Peak (Infiltration) 12.500 hours

Flow (Peak Outlet) 0.48 ft3/s Time to Peak (Flow, Outlet) 12.500 hours

Elevation (Water Surface,

Peak) 770.95 ft

Volume (Peak) 0.218 ac-ft

Mass Balance (ac-ft)

Volume (Initial) 0.000 ac-ft

Volume (Total Inflow) 0.414 ac-ft

Volume (Total Infiltration) 0.143 ac-ft

Volume (Total Outlet )

Outflow) 0.223 ac-ft

Volume (Retained) 0.048 ac-ft

Volume (Unrouted) 0.000 ac-ft

Error (Mass Balance) 0.1 %

Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack V8i

Prop Clean Energy Rev.ppc Cenler [08.11.01.51)
11/22/2013 27 Siemon Company Drive Suite 200 W Page 3 of 5

Watertown, CT 06795 USA +1-203-755-1666



Subsection: Level Pool Pond Routing Summary
Label: CLEAN ENERGY DETENTION (IN)

Infiltration

Infiltration Method
(Computed)

Average

Infiltration Rate

Return Event: 50 years
Storm Event: 50 Year

Infiltration Rate (Average) 0.7200 in/h
Initial Conditions
Elevation (Water Surface,
Initial) 769.50 ft
Volume (Initial) 0.000 ac-ft
Flow (Initial Qutlet) 0.00 ft3/s
Flow (Initial Infiltration) 0.00 ft3/s
Flow (Initial, Total) 0.00 ft3/s
Time Increment 0.050 hours
Inflow/Oulflow Hydrograph Summary
Flow (Peak In) 8.86 ft3/s Time to Peak (Flow, In) 11.900 hours
Infiltration (Peak) 0.18 ft3/s Time to Peak (Infiltration) 12.550 hours
Flow (Peak Outlet) 0.54 ft3/s Time to Peak (Flow, Outlet) 12.550 hours
Elevation (Water Surface,
peak) 771.16 ft
Volume (Peak) 0.267 ac-ft
Mass Balance (ac-ft)
Volume (Initial) 0.000 ac-ft
Volume (Total Inflow) 0.499 ac-ft
Volume (Total Infiltration) 0.158 ac-ft
Volume (Total Outlet 3
Outflow) 0.287 ac-ft
Volume (Retained) 0.052 ac-ft
Volume (Unrouted) -0.001 ac-ft
Error (Mass Balance) 0.2 %

Bentiey Systems, Inc. Haeslad Methods Solulion Bentley PondPack V8i

Prop Clean Energy Rev.ppc Center [08.11.01.51)

11/22/2013 27 Siemon Company Drive Suite 200 W Page 4 of 5
Waltertown, CT 06795 USA +1-203-755-1666



Subsection: Level Pool Pond Routing Summary Return Event: 100 years

Label: CLEAN ENERGY DETENTION (IN) Storm Event: 100 YEAR
Infiltration

Infiltration Method Average

(Computed) Infiltration Rate

Infiltration Rate (Average) 0.7200 infh

Initial Conditions

Elevation (Water Surface,

Tnitial) 769.50 ft

Volume (Initial) 0.000 ac-ft

Flow (Initial Outlet) 0.00 ft3/s

Flow (Initial Infiltration) 0.00 ft3/s

Flow (Initial, Total) 0.00 ft3/s

Time Increment 0.050 hours

Inflow/Outflow Hydrograph Summary

Flow (Peak In) 10.31 ft3/s Time to Peak (Flow, In) 11.900 hours

Infiltration (Peak) 0.18 ft3/s Time to Peak (Infiltration) 12.550 hours

Flow (Peak Outlet) 0.59 ft3/s Time to Peak (Flow, Outlet) 12.550 hours

Elevation (Water Surface,

Peak) 771.36 ft

Volume (Peak) 0.317 ac-ft

Mass Balance (ac-ft)

Volume (Initial) 0.000 ac-ft

Volume (Total Inflow) 0.585 ac-ft

Volume (Total Infiltration) 0.173 ac-ft

Volume (Total Outlet y

Outflow) 0.352 ac-ft

Volume (Retained) 0.058 ac-ft

Volume (Unrouted) -0.002 ac-ft

Error (Mass Balance) 0.3 %

Benlley Syslems, Inc. Haestad Methods Solution Benlley PondPack V8i

Prop Clean Energy Rev.ppc Center [08.11.01.51)
11/22/2013 27 Siemon Company Drive Suile 200 W Page 5 of 5

Watertown, CT 06795 USA +1-203-755-1666
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Subsection: Level Pool Pond Routing Summary Return Event: 5 years

Label: CLEAN ENERGY DETENTION (IN) Storm Event: 5 YEAR
Infiltration

Infiltration Method Average

(Computed) Infiltration Rate

Infiltration Rate (Average) 6.6000 infh

Initial Conditions

Elevation (Water Surface,

Initial) 770.00 ft

Volume (Initial) 0.000 ac-ft

Flow (Initial Outlet) 0.00 ft3/s

Flow (Initial Infiltration) 0.00 ft3/s

Flow (Initial, Total) 0.00 ft3/s

Time Increment 0.050 hours

Inflow/Outflow Hydrograph Summary

Flow (Peak In) 4.67 ft3/s Time to Peak (Flow, In) 11.900 hours

Infiltration (Peak) 1.26 ft3/s Time to Peak (Infiltration) 12.100 hours

Flow (Peak Outlet) 0.06 ft3/s Time to Peak (Flow, Outlet) 12.100 hours

Elevation (Water Surface,

Peak) 770.57 ft

Volume (Peak) 0.091 ac-ft

Mass Balance (ac-ft)

Volume (Initial) 0.000 ac-ft

Volume (Total Inflow) 0.257 ac-ft

Volume (Total Infiltration) 0.253 ac-ft

Volume (Total Outlet i

Outflow) 0.001 ac-ft

Volume (Retained) 0.003 ac-ft

Volume (Unrouted) 0.000 ac-ft

Error (Mass Balance) 0.2 %

Benlley Systems, Inc. Haestad Methods Solulion Bentley PondPack V8i

Prop Clean Energy Rev.ppc Center |08.11.01.51)
9/22/2013 27 Siemon Company Drive Suite 200 W Page 31 of 35

Walertown, CT 06795 USA +1-203-755-1666



Subsection: Level Pool Pond Routing Summary
Label: CLEAN ENERGY DETENTION (IN)

Infiltration

Infiltration Method
(Computed)

Average

Infiltration Rate

Return Event: 10 years
Storm Event: 10 YEAR

Infiltration Rate (Average) 6.6000 in/h
Initial Conditions
Elevation (Water Surface,
Initial) 770.00 ft
Volume (Initial) 0.000 ac-ft
Flow (Initial Qutlet) 0.00 ft3/s
Flow (Initial Infiltration) 0.00 ft3/s
Flow (Initial, Total) 0.00 ft3/s
Time Increment 0.050 hours
Inflow/Outflow Hydrograph Summary
Flow (Peak In) 5.69 ft3/s Time to Peak (Flow, In) 11.900 hours
Infiltration (Peak) 1.35 ft3/s Time to Peak (Infiltration) 12.100 hours
Flow (Peak Outlet) 0.16 ft3/s Time to Peak (Flow, Outlet) 12.100 hours
Elevation (Water Surface,
Peak) 770.68 ft
Volume (Peak) 0.112 ac-ft
Mass Balance (ac-ft)
Volume (Initial) 0.000 ac-ft
Volume (Total Inflow) 0.315 ac-ft
Volume (Total Infiltration) 0.306 ac-ft
Volume (Total Outlet
Outflow) 0.006 ac-ft
Volume (Retained) 0.003 ac-ft
Volume (Unrouted) -0.001 ac-ft
Error (Mass Balance) 0.2 %

Bentley Systems, Inc. Haestad Methods Solution Benlley PondPack V8i

Prop Clean Energy Rev.ppc Center [08.11.01.51]

9/22/2013 27 Siemon Company Drive Suite 200 W Page 32 of 35
Watertown, CT 06795 USA +1-203-755-1666



Subsection: Level Pool Pond Routing Summary Return Event: 25 years

Label: CLEAN ENERGY DETENTION (IN) Storm Event: 25 YEAR
Infiltration

Infiltration Method Average

(Computed) Infiltration Rate

Infiltration Rate (Average) 6.6000 infh

Initial Conditions

;Erl:iat\;aa}t)lon (Water Surface, 270.00 ft

Volume (Initial) 0.000 ac-ft
Flow (Initial Outlet) 0.00 ft3/s
Flow (Initial Infiltration) 0.00 ft3/s
Flow (Initial, Total) 0.00 ft3/s
Time Increment 0.050 hours

Inflow/Outflow Hydrograph Summary

Flow (Peak In) 7.41 ft3fs Time to Peak (Flow, In) 11,900 hours
Infiltration (Peak) 1.49 ft3/s Time to Peak (Infiltration) 12.100 hours
Flow (Peak Outlet) 0.32 ft3/s Time to Peak (Flow, Outlet) 12.100 hours
Elevation (Water Surface,

Peak) 770.87 ft

Volume (Peak) 0.152 ac-ft

Mass Balance (ac-ft)

Volume (Initial) 0.000 ac-ft
Volume (Total Inflow) 0.414 ac-ft
Volume (Total Infiltration) 0.391 ac-ft
\éﬂltL;lT\?.u)(TOtal Outlet 0.019 ac-ft
Volume (Retained) 0.004 ac-ft
Volume (Unrouted) -0.001 ac-ft
Error (Mass Balance) 0.2 %
Benlley Systems, Inc. Haestad Methods Selution Bentley PondPack V8i
Prop Clean Energy Rev.ppc Center [08.11.01.51]
9/22/2013 27 Siemon Company Drive Suite 200 W Page 33 of 35

Watertown, CT 06795 USA +1-203-755-1666



Subsection: Level Pool Pond Routing Summary
Label: CLEAN ENERGY DETENTION (IN)

Infiltration
Infiltration Method Average
(Computed) Infiltration Rate
Infiltration Rate (Average) 6.6000 infh
Initial Conditions
Elevation (Water Surface,
Tnitial) 7000
Volume (Initial) 0.000 ac-ft
Flow (Initial Outlet) 0.00 ft3/s
Flow (Initial Infiltration) 0.00 ft3/s
Flow (Initial, Total) 0.00 ft3/s
Time Increment 0.050 hours

Return Event: 50 years
Storm Event: 50 Year

Inflow/Outflow Hydrograph Summary

Flow (Peak In) 8.86 ft3/s Time to Peak (Flow, In) 11.900 hours
Infiltration (Peak) 1.60 ft3/s Time to Peak (Infiltration) 12.100 hours
Flow (Peak Outlet) 0.46 ft3/s Time to Peak (Flow, Outlet) 12.100 hours
Elevation (Water Surface,

Peak) 771.02 ft

Volume (Peak) 0.188 ac-ft
Mass Balance (ac-ft)

Volume (Initial) 0.000 ac-ft

Volume (Total Inflow) 0.499 ac-ft

Volume (Total Infiltration) 0.461 ac-ft

Volume (Total Outlet }

Outflow) 0.033 ac-ft

Volume (Retained) 0.004 ac-ft

Volume (Unrouted) -0.001 ac-ft

Error (Mass Balance) 0.2 %

Bentley PondPack V8i
[08.11.01.51]
Page 34 of 35

Benlley Systems, Inc. Haeslad Methods Solution
Prop Clean Energy Rev.ppc Center
9/22/2013 27 Siemon Company Drive Suite 200 W
Watertown, CT 06795 USA +1-203-755-1666



Subsection: Level Pool Pond Routing Summary Return Event: 100 years

Label: CLEAN ENERGY DETENTION (IN) Storm Event: 100 YEAR
Infiltration

Infiltration Method Average

(Computed) Infiltration Rate

Infiltration Rate (Average) 6.6000 in/h

Initial Conditions

;Er!]tiet\;rglt)lon (Water Surface, 770.00 ft

Volume (Initial) 0.000 ac-ft
Flow (Initial Outlet) 0.00 ft3/s
Flow (Initial Infiltration) 0.00 ft3/s
Flow (Initial, Total) 0.00 ft3/s
Time Increment 0.050 hours

Inflow/Outflow Hydrograph Summary

Flow (Peak In) 10.31 ft3/s Time to Peak (Flow, In) 11.900 hours

Infiltration (Peak) 1.64 ft3/s Time to Peak (Infiltration) 12.100 hours

Flow (Peak Outlet) 0.61 ft3/s Time to Peak (Flow, Outlet) 12.100 hours

Elevation (Water Surface,

Peak) 771.16 ft

Volume (Peak) 0.221 ac-ft

Mass Balance (ac-ft)

Volume (Initial) 0.000 ac-ft

Volume (Total Inflow) 0.585 ac-ft

Volume (Total Infiltration) 0.528 ac-ft

Volume (Total Qutlet :

Outflow) 0.051 ac-ft

Volume (Retained) 0.005 ac-ft

Volume (Unrouted) -0.001 ac-ft

Error (Mass Balance) 0.2 %

Bentley Systems, Inc. Haestad Methods Solulion Benltley PondPack V8i

Prop Clean Energy Rev.ppc Center [08.11.01.51)
9/22/2013 27 Siemon Company Drive Suite 200 W Page 35 of 35

Watertown, CT 06795 USA +1-203-755-1666



Subsection: Addition Summary
Label: DOWNSTREAM PEAK DISCHARGE

Summary for Hydrograph Addition at 'DOWNSTREAM PEAK

DISCHARGE'

Upstream Link

6 INCH OUTLET PIPE
<Catchment to Outflow Node>

Inflow Type

Flow (From)

Flow (From)

Flow (In)

Node Inflows

Element Volume
(ac-ft)

6 INCH
OUTLET PIPE 0.001
LGN
PROPOSED DA 0.011
2
DOWNSTREAM
PEAK 0.012
DISCHARGE

Upstream Node
CLEAN ENERGY DETENTION
LGN PROPOSED DA-2

Time to Peak
(hours)
12.100

12.000

12.000

Flow (Peak)
(ft3/s)
0.06

0.17

0.19

Bentley Systems, Inc. Haestad Methods Solution

Prop Clean Energy Rev.ppc

9/22/2013

Center

27 Siemon Company Drive Suile 200 W
Watertown, CT 06795 USA +1-203-755-1666

Return Event: 5 years
Storm Event: 5 YEAR

Benlley PondPack V8i
[08.11.01.51]
Page 21 of 35



Subsection: Addition Summary
Label: DOWNSTREAM PEAK DISCHARGE

Summary for Hydrograph Addition at 'DOWNSTREAM PEAK

DISCHARGE'

Upstream Link

6 INCH OUTLET PIPE
<Catchment to Qutflow Node>

Inflow Type

Flow (From)

Flow (From)

Flow (In)

Node Inflows

Element Volume
(ac-ft)

6 INCH
OUTLET PIPE 0.006
LGN
PROPOSED DA 0.015
-2
DOWNSTREAM
PEAK 0.021
DISCHARGE

Upstream Node
CLEAN ENERGY DETENTION
LGN PROPOSED DA-2

Time to Peak
(hours)
12.100

11.950

12.000

Flow (Peak)

(ft3/s)

0.16

0.26

0.35

Benlley Systems, Inc. Haestad Methods Solution

Prop Clean Energy Rev.ppc
9/22/2013

Center
27 Siemon Company Drive Suite 200 W

Watertown, CT 06795 USA +1-203-765-1666

Return Event: 10 years
Storm Event: 10 YEAR

Bentley PondPack V8i
[08.11.01.51]
Page 22 of 35



Subsection: Addition Summary
Label: DOWNSTREAM PEAK DISCHARGE

Summary for Hydrograph Addition at 'DOWNSTREAM PEAK

DISCHARGE'

Upstream Link

6 INCH QUTLET PIPE
<Catchment to Outflow Node>

Node Inflows

Upstream Node
CLEAN ENERGY DETENTION
LGN PROPOSED DA-2

Inflow Type Element Volume Time to Peak Flow (Peak)
(ac-ft) (hours) (ft3/s)

Flow (From) ga'}’fgr oIpE 0.019 12.100 0.32
LGN

Flow (From) PROPOSED DA 0.024 11.950 0.43
-2
DOWNSTREAM

Flow (In) PEAK 0.043 12.000 0.64
DISCHARGE

Bentley Systems, Inc. Haestad Methods Solution

Prop Clean Energy Rev.ppc
9/22/2013

Center
27 Siemon Company Drive Suite 200 W
Walertown, CT 06795 USA +1-203-755-1666

Return Event: 25 years
Storm Event: 25 YEAR

Benlley PondPack V8i
[08.11.01.51)
Page 23 of 35



Subsection: Addition Summary

Label: DOWNSTREAM PEAK DISCHARGE

Summary for Hydrograph Addition at 'DOWNSTREAM PEAK

DISCHARGE'

Upstream Link

6 INCH OUTLET PIPE
<Catchment to Outflow Node>

Node Inflows

Inflow Type Element Volume
(ac-ft)
Flow (From) GOLIJ'#(L:IE"'F PIPE 0.033
LGN
Flow (From) PROPOSED DA 0.033
-2
DOWNSTREAM
Flow (In) PEAK 0.065
DISCHARGE

Upstream Node
CLEAN ENERGY DETENTION
LGN PROPOSED DA-2

Time to Peak
(hours)
12.100

11.950

12.000

Flow (Peak)
(f3/s)
0.46

0.58

0.90

Bentley Systems, Inc. Haestad Methods Solution

Prop Clean Energy Rev.ppc
91222013

Center
27 Siemon Company Drive Suite 200 W

Waterlown, CT 06795 USA +1-203-755-1666

Return Event: 50 years
Storm Event: 50 Year

Bentley PondPack V8i
[08.11.01.51]
Page 24 of 35



Subsection: Addition Summary
Label: DOWNSTREAM PEAK DISCHARGE

Summary for Hydrograph Addition at 'DOWNSTREAM PEAK

DISCHARGE'

Upstream Link

6 INCH OUTLET PIPE
<Catchment to Outflow Node>

Inflow Type

Flow (From)

Flow (From)

Flow (In)

Node Inflows

Element Volume
(ac-ft)

6 INCH
OUTLET PIPE G051
LGN
PROPOSED DA 0.042
2
DOWNSTREAM
PEAK 0.092
DISCHARGE

Upstream Node
CLEAN ENERGY DETENTION
LGN PROPOSED DA-2

Time to Peak
(hours)
12.100

11,950

12.000

Flow (Peak)

(f3/s)

0.61

0.75

1.17

Benlley Syslems, Inc. Haeslad Methods Solulion

Prop Clean Energy Rev.ppc
9/22/2013

Center
27 Siemon Company Drive Suite 200 W

Watertown, CT 06795 USA +1-203-755-1666

Return Event: 100 years
Storm Event: 100 YEAR

Bentley PondPack V8i
[08.11.01.51]
Page 25 of 35
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APPENDIX H
FLOW CALCULATIONS
42” RISER
18” DISCHARGE PIPE
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: ~ KAW VALLEY ENGINEERING, INC.  Sheet No.
W i Junction City, KS Ph 785-762-5040 Calculated by DPiR - \Jjﬁ'iltj

Kansas City, MO Ph 816-468-5858
Lenexa, KS Ph 913-894-5150
Salina, KS Ph 785-823-3400
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APPENDIX 1
BORING LOCATIONS AND BORING LOGS
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DATE STARTED: 8/5/13 DRILL COMPANY: PSl Inc
DATE COMPLETED: 8/5/113 DRILLER: DJK LOGGED BY: JRB BORING B 01
COMPLETION DEPTH 30.0 ft DRILL RIG: CME-55 E ¥ While Drilling 28 feet
BENCHMARK: N/A DRILLING METHOD: Hollow Stem Auger w| ¥ Upon Completion net observed
ELEVATION: 776 ft SAMPLING METHOD: Ss S| ¥ Delay N/A
LATITUDE: 41.3938° HAMMER TYPE: Automatic BORING LOCATION:
LONGITUDE: -91.2040° EFFICIENCY 81% Northwest of Site
STATION: N/A OFFSET: N/A REVIEWED BY: AR
REMARKS:N,, denotes the normalization to 60% efficiency as described in ASTM D4633.
A STANDARD PENETRATION
— w 5 = TEST DATA
@ 2| 2|8 s = 8 E: & N in blows/ft @
= £ ol ) B = % Lé n@ X Moislure 4 PL s
c =~ L | 2| I MATERIAL DESCRIPTION v 3 S LL Additional
k= £ | £lgl gl g 0 & @ [0 25 50 Remarks
@ o & |el E| & 2 <} | [ |
> @ o5 ® =4 0 3 =
o [a] o 175} w o g o
i e @ 5 STRENGTH, tsf
% A Qu #Qp
0 4] 20 4.0
e ORGANIC LAYER -4 inches
Ti5— o LOW PLASTICITY CLAY- light gray brown Ll =46
] K 1 18 | and light brown, moist, sfiff 3-4-5 18 Ha “lpL=21
| Low plasticity clay, light gray brown and light Ne,=12
- 1 i brown T
L 2 5 ?‘rading, light gray brown, with iron staining, 23 x| A Sal;&;Z%pm
B irm Q,=2.31sf
770 /
I K 3|18 . 222 |2 @ b
o - | NS
- E 4| 18 433 |2 © ’
L 10 - Ne,=8
765— =
L Grading, stiff 25 3
K 5 | 18 | “WMEDIUM PLATSICTY GLAY- gray, moist, 54;3
- 15 - very stiff 0=9 \
760 A
T E 6 | 14 567 |26 <
L 20 + Nm=18
755— CL-CH
T K 7 | 18 378 |17 x
L N60=20
750— =
i -  LOW PLASTICITY CLAY- with fine grained
E g | 18 sand, light brown, moist, stiff CcL o34 |17 X
30 Boring terminated at 30 feet. Neo=3
Professional Service Industries, Inc. PROJECT NO.: 338-784
1211 W. Cambridge Circle Drive PROJECT: LNG Fueling Station
Kansas City, KS 66103 LOCATION: Tidewater Drive
Telephone: (913) 310-1600 West Branch, IA
The stratification lines represent approximate boundaries. The transition may be gradual. Sheet 1 of 1




DATE STARTED: 8/5/13 DRILL COMPANY: PSI Inc
DATE COMPLETED: 8/5/13 DRILLER:  DJK LOGGED BY: __ JRB BORI_NG B-02
COMPLETION DEPTH 30.0 ft DRILL RIG: CME-55 § ¥ While Drilling not observed
BENCHMARK: N/A DRILLING METHOD: Hollow Stem Auger rgu ¥ Upon Completion not observed
ELEVATION: 7731t SAMPLING METHOD: Ss ¥ Delay © N
LATITUDE: 41.3938° HAMMER TYPE: Automatic BORING LOCATION:
LONGITUDE: -91.2040° EFFICIENCY 81% Northeast of Site
STATION: N/A OFFSET: N/A REVIEWED BY; AR
REMARKS:N,, denotes the normalization to 60% efficiency as described in ASTIM D4633.
2 STANDARD PENETRATION
— W 5 = TEST DATA
*g & 2 ol 5 %‘ ‘S' 'g ° N in blows/it ©®
= L | 2 |F 2| & @ © o | X Moisture 4 PL -
< ~ | e |o 2| MATERIAL DESCRIPTION w 9] 5 LL Additional
el r= |52 2 = o % lo 25 50,
i £ ro% = & (&) @ R Remarks
g | ® |Elg| 3 I E 2 I \ i
o ol| 6 |8lo]| 8 O B =
] @ 2 m STRENGTH, tsf
o - )
o A Qu X Qp
w)
0 0 2.0 4.0
P ORGANIC LAYER - 4 inches
= LOW PLASTICITY CLAY- light gray brown
I 4 | g | and light brown, moist, stiff 4-4.4 |17 X
Nes=11
770+
- E 2 | 18 | Grading, light gray brown, with iron staining 3-4_-4 28 © %
. Nep=11
r Grading, soft
I K 3| 18 8 0-0-1 |30 X
Neo=1
7851 7 Grading, stiff CL DD = 97 pof
I | 4 | 16 25 { Sat.=93%
L 10 Q, = 0.5 tsf
7601+
T g 5 | 12 3-35 |29 <
=15 - Neg=11
L 7,
MEDIUM PLATSICTY CLAY- gray,
Lo moist,stiff
755+ A
L K 6 | 18 3.5.7 24 P
L 20 Ng,=16
L CL-CH
750
T K 7| 18 378 |18
- 25 - Ng,=20
745 LOW PLASTICITY CLAY- wilh fine grained
oo K 8 | 18 sand, light brown and light gray, moist, stiff CL 9.3.4 18 ®
- 30 Boring terminated at 30 feet. Nes=9
Professional Service Industries, Inc. PROJECT NO.: 338-784
1211 W. Cambridge Circle Drive PROJECT: LNG Fueling Station
Kansas City, KS 66103 LOCATION: Tidewater Drive
Telephone: (913) 310-1600 West Branch, IA
The stratification lines represent approximate boundaries. The transition may be gradual. Sheet 1 of 1




DATE STARTED: 8/5/13 DRILL COMPANY: PSl Inc
DATE COMPLETED: 8/5/13 DRILLER: DJK LOGGED BY: JRB BORING B-OS
COMPLETION DEPTH 30.0 ft DRILL RIG: CME-55 k1 % While Drilling not observed
= ;
BENCHMARK: N/A DRILLING METHOD: Hollow Stem Auger @ | ¥ Upon Completion not observed
ELEVATION: 777 ft SAMPLING METHOD: ss = Y Delay N/A
LATITUDE: 41.3938° HAMMER TYPE: Automatic BORING LOCATION:
LONGITUDE: -91.2040° EFFICIENCY 81% West of Site
STATION: N/A OFFSET: NIA REVIEWED BY: AR
REMARKS:N;, denotes the normalization lo 60% efficiency as described in ASTM D4633.
0 STANDARD PENETRATION
~ w 6 = TEST DATA
%3; T 9 8l 5 _“;:Lj 'S %T:’ © N in blows/ft @
€ | 8|3 |xz] e 5 < g | X wMoise 4 FL
5 S 2 le 2 2 MATERIAL DESCRIPTION @ 8 5 LL Additional
= S|l alel g o o o |0 25 56 Remarks
2 a | @ |El 5| 2 0 S S [ [ [
@ © o =
o (] (@) ) w O (] o
i @ 9 o STRENGTH, tsf
4 -
% A Qu o Qp
0 0 20 4.0
N ORGANIC LAYER -4 inches l—
o LOW PLASTICITY CLAY- light gray brown _
st g 1| & | and lightbrown, moist, sfiff 3-4-4 |18 o A
Low plasticity clay, light gray brown and light Ngo=11
- brown
L 5 | 11 | Grading, light gray brown, with iron staining 23 g; z{fgr,/fo
L5 _/ Q, = 0.8 1sf
] 27 X
770-1 X[ 3|14 2-3-2 ®
Neo=7
B B CL
o X[: 4 |15 343 |24| ©
L 10 - Ngy=9
765— B
T / K 5| 18 345 |24 e
L 15 | Neo=12
i MEDIUM PLATSICTY CLAY- gray,
760 - moist,stiff
- X{ s | is 466 |29 X
L 504 N.,=16
7551 CL-CH
L. Grading, with fine grained sand, gray and
K 7|16 browng g e 3-7-6 16
- 25 Ng,=18
750— -
i LOW PLASTICITY CLAY- with fine grained
- Xf[ 8 | 15 sand, light brown, moist, stiff CL 2.4.4 |17 X
30 Boring terminated at 30 feetl. Neo=11
Professional Service Industries, Inc. PROJECT NO.: 338-784
1211 W. Cambridge Circle Drive PROJECT: LNG Fueling Station
Kansas City, KS 66103 LOCATION: Tidewater Drive
Telephone: (913) 310-1600 West Branch, 1A
The stralification lines represent approximate boundaries. The transition may be gradual. Sheet 1 of 1




APPENDIX J
PERCOLATION TESTS
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KAW VALLEY ENGINEERING, INC.

Junction City, K§ Ph 785-762-5040
Kansas City, MO Ph 816-468-5858
Lenexa, KS Ph 913-894-5150
Salina, KS Ph 785-823-3400
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