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May 4, 2018

El Paso County

Planning and Community Development
2880 International Circle, Suite 110
Colorado Springs, CO 80910

ATTN: Ms. Kari Parsons

RE: Bent Grass East Commercial Filing No. 2B
Drainage Letter

Dear Kari:

Please consider this the drainage letter for Bent Grass East Commercial Filing No. 2B. This letter is
in support of the application for an amended plat for Bent Grass East Commercial Filing No. 2. The
proposal is to re-plat lot 3 and tract B of Filing 2 in order to increase the size of lot 3 for a proposed
building/parking lot expansion. Tract B is owned by the developer and was platted as a tract for
future commercial development. Both the owners of lot 3 and tract B have agreed to this re-plat.

Along with the original plat of Bent Grass East Commercial Filing No. 2, a final drainage report was
approved including both lot 3 and tract B in the calculations for the construction of the adjacent
detention/SWQ facility. This facility is currently constructed and was inspected by County staff.
The proposed minor expansion of the current vet. building on lot 3 was already accounted for as a
part of the drainage within tract B and therefore does not affect the current pond design or
function. Upon a plot plan submittal to the County for this expansion, additional minor storm
facilities may be required to facilitate a direct outfall connection to the pond. Please reference the
attached approved Final Drainage Report for Bent Grass East Commercial Filing No. 2.

Respectfully submitted,
Marc A. Whorton, P.E.
Project Manager

619 N. Cascade Avenue, Suite 200 Colorado Springs CO 80903
OFC (719) 785-0790 FAX (719) 785-0799
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FINAL DRAINAGE REPORT
FOR BENT GRASS EAST COMMERCIAL FILING NO. 2

DRAINAGE REPORT STATEMENT

ENGINEER'S STATEMENT:

The attached drainage plan and report were prepared under my direction and supervision and are cotrect to
the best of my knowledge and belief. Said drainage report has been prepared according to the criteria
established by the Drainage Criteria Manual for the City of Colorado Spr_ings and El Paso County. I accept
responsibility for an \hﬂBthy;pﬁused by any negligent acts, errors, or omissions on my part in preparing this
report.

6/am( (4

Marc A. Whorf“@g, gglomdo E"ﬁmss Date

1ONAL © “‘
Ditggy W

DEVELOPER'S STATEMENT:
I, the developet, have tead and will comply with all of the requirements specified in this drainage report and
plan.

Business Name: Land First, Inc.
Title: _/7’1.45 "
Address: 154 Del Oro Citrcle

Colorado Springs, CO 80919

EL PASO COUNTY:

Filed in accordance with Secti 1.1 of the El Paso Land Development Code, as amended.

247

Date

Conditions:
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FINAL DRAINAGE REPORT
FOR BENT GRASS EAST COMMERCIAL FILING NO. 2

PURPOSE
This document is the Final Drainage Report for Bent Grass East Commercial Filing No. 2. The

purpose of this report is to address and remain consistent with on-site and off-site drainage patterns
discussed and approved within the previous repott for this propetty (Bent Grass East Commercial —
Phase 1), prepared by Classic Consulting and desctibe specific methods to handle these flows via on-

site detention and storm sewer in order to limit any flows released off-site to historic levels or less.

GENERAL DESCRIPTION

The Bent Grass East Commercial Filing No. 2 site is a 10.3 acre site located in the county of El Paso
within Section 1, Township 13 South, Range 65 West of the Sixth Principal Meridian, El Paso
County, Colorado. The site is bounded on the notth by future Bent Grass Mcadows Drive, west by
unplatted (Bent Grass Residential Filing No. 1), to the south by existing residential (Falcon
Ranchettes) and on the east by Meridian Road. The site is proposed for 3 commercial lots and 2
tracts (Tract A for detention pond and utility putposes and Tract B for futute commercial use).
‘These proposed commercial lots remain consistent with the previous Preliminary Drainage Report

assumptions.

The average soil condition reflects Hydrologic Group “A” {(Columbine gravelly sandy loam), as
determined by the “Soil Survey of El Paso County Area,” prepared by the Soil Conservation Service.
(See Appendix) For the putposes of the hydrologic calculations within this report, the soil type A
was utilized.

EXISTING DRAINAGE CONDITIONS

Portions of this site was ovetlot graded along with the 7-Eleven development (Bent Grass East
Commetcial Filing No. 1). An existing stockpile still exists on-site as well. This material will be
utilized in the ovetlot grading of this development along with the proposed residential development
to the west. The natural grade, which consists of mostly native grasses and no significant trees of
other vegetation, sheet flows in a south easterly direction off-site directly onto the adjacent large lot
residential propetties (Falcon Ranchettes). Upon development, this flow will be captured in streets

and parking lots and routed to a proposed detention/stormwater quality facility on-site. The historic
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flow analysis was discussed in the previous drainage study for Bent Grass East Commercial Filing
No. 1, prepared by Classic Consulting, dated May 2013. The proposed release from this
development remains consistent with this analysis. (See Appendix for historic drainage map)
Referencing this report, Basin EX-1 (Qs = 7 cfs and Qioe = 18 cfs) represents the historic flow from
the proposed property. The next section of this report will show the developed release from this

development to be equal to ot less than this histotic flow.

DEVELOPED DRAINAGE CONDITIONS

Basin L (Qs = 18 cfs and Qi = 35 cfs) represents developed flow from the majority of Tract B
(future commercial use) that will ultimately drain directly into the proposed detention facility to the
south. Much of this basin will not be graded at this time and will continue to sheet flow directly into
the proposed facility. Basin M1 (Qs = 6 cfs and Qo0 = 11 cfs) represents the easterly portion of the
future Tract B development along with the easterly portion of Lot 3 that is anticipated to drain into
Trey Lane. Design Point 12 (Qs = 6 cfs and Qoo = 11 ¢fs) represents this basin flow that will be
captured with a proposed 6’ Type R sump inlet. Basin M2 (Qs = 2 cfs and Qi = 4 cfs) represents
the easterly portion of Trey Lane. This developed flow will be routed via curb and gutter to Design
Point 13. Basin N (Qs = 5 cfs and Qi0 = 10 cfs) represents the westetly portion of the proposed
commercial lots 1 and 2. This developed flow is also anticipated to be routed towards Design Point
13. Design Point 13 (Qs = 7 cfs and Qe = 13 cfs) represents the total developed flow from these
basins and will be captured with a proposed 6’ Type R sump inlet, The total collected flows at these
facilities will then be routed directly into the proposed detention facility. Design Point 14 (Qs = 12
cfs and Qi = 23 cfs) represents this total collected flow that will entet the detention/SWQ facility

from the east.

The eastern 1/3 of lots 1 and 2 will be allowed to continue to drain in a southeastetly direction.
Howevet, individual on-site stormwater quality facilities will be installed prior to release into the
existing channel along the west side of Metidian road. No detention is required for this minimal
area pet the previous apptroved drainage report for Bent Grass East Commertcial Filing No. 1, dated
May 2013. Upon specific site plans for these lots, additional drainage analysis may need to be
prepated to confirm this allowed release and required water quality capture volume. (See Basins D
and E of this previous repott) Basin O (Qs = 1 cfs and Qi = 2 cfs) represents a small basin along
the south boundary that will consist of landscape area that will continue to sheet flow off-site. This
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developed flow is well less than the historic flow at this location as mentioned previously above.
Basins H3 (Qs = 3 cfs and Qo = 6 cfs), H4 (Qs = 1 cfs and Qi = 2 cfs), 11 (Qs = 7 cfs and Qy =
14 cfs), 12 (QQs = 4 cfs and Quo = 8 <fs) and K (Qs = 2 cfs and Quw = 4 cfs) represent developed
flow from the adjacent residential propetty to the west — Bent Grass Residential Filing No. 1. All of
these basins will be routed via storm sewer to the on-site detention/SWQ facility. Design Point 11
(Qs = 12 cfs and Quo = 25 cfs) represents this total collected flow that will enter the
detention/SWQ facility from the west.

DETENTION FACILITTY

The detention facility has been designed to accommodate the full spectrum Excess Urban Runoff
Volume (EURV) as desctibed by the Denver Urban Drainage and Flood Control District. The
specific design data for this facility is contained in the Appendix and utilizes the UD-BMP v3.03
EDB spreadsheet. This facility is proposed to be owned and maintained by the local Metro District

with a private maintenance agreement with the County.

Detention Pond 2 (Full Spectrum)
2.08 Ac.-ft. EURY required
2.79 Ac.-ft. design provided with multiple forebays and plunge pool outlet

Total In-flow: Qs =38cfs, Qip=T4cfs

Pond Design Release: Q:=02cfs, Qs=04cfs Qu=06cls Qu=1cfs
Histortic Release: Qz =5 cfs, Qs=Tcfs Qu=9cfs Qo =18 cfs
Max. 100 yr. WSE 6925.94

This facility will be constructed with Bent Grass Residential Filing No. 1. The outfall for this facility
is an 18” RCP outfall routing release flows due east within a public utlity esmt. along the south
boundary and directly into the existing channel along the west side of Meridian Road. This is
represented by Design Point 15 (Qs = 15 cfs and Qin = 37 cfs). Release at this point remains
consistent with the previously approved Bent Grass Hast Commercial Filing No. 1 report equaling
Qs = 19 cfs and Quoo = 44 cfs, which includes the previously mentioned water quality only release
from the eastern portion of lots 1 and 2 along with the off-site basins OS-1 and OS-2. Historic flow
at this location equals Qs = 19 cfs and Q10 = 47 cfs.
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HYDROLOGIC CALCULATIONS

Hydrologic calculations wete petformed using the City of Colorado Sptings/El Paso County
Drainage Critetia Manual, as tevised in November 1991 and 1994. The overall drainage basin and
pond/watet quality design model was calculated using PondPack V8i with time of concentrations
estimated using SCS procedutes described in the DCM based upon the hydrologic soil type and
runoff cutve numbers (CN) chart. (I'able 5-5) Individual on-site developed basin design used for

storm system routing was calculated using the Rational Method.

FLOODPLAIN STATEMENT

No pottion of this site is located within a FEMA floodplain as determined by the Flood Insurance
Rate Map (F.LR.M.) Map Numbers 08041C 0575F, with effective date of March 17, 1997. These
are based on the 2003 LOMR dated Nov. 26, 2003 ptepared by Kiowa Engineering.

DRAINAGE & BRIDGE FEES
This site lies within the Falcon Drainage Basin. As mentioned previously, the Falcon DBPS is in the
ptrocess of being updated. However, until this report is formally approved the current basin fees will

be utilized. The following is the impetvious acteage calculation to determine the required fees:

'This subdivision has a total platted area of 10.30 acres. However, Tract B (5.35 ac.} is for future
commercial development and must be re-platted into a lot prior to any development. Thus, no fees
will be paid on Tract B at his ime. The remaining acreage equals 4.95 acres.

The percent imperviousness for the subdivision is calculated as follows:

Tract A (Detention facility) equals 1.50 ac.
(Per El Paso County Percent Impervious Chart — open space/greenbelt: 2%)
1.50 Ac. x 2% = 0.03 Impervious Ac.

Lots 1-3 and Trey Lane ROW (Commercial Use) equal 3.45 ac.
(Pet El Paso County Percent Impetvious Chart — commercial: 95%)
3.45 Ac. x 95% = 3.28 Impervious Ac.
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The following calculations are based on the 2014 drainage/bridge fees:
Bridge Fees

$3,115 x 3.31 Impervious Ac. = $ 10,310.65
Drainage Fees
$8,115 x 3.31 Impervious Ac. = % 26.860.65

Fee Reduction (50% reasonable const. costs for detention facility)
Detention Pond 2 (Full Spectrum on-site facility) $75,000 x 50% = $37,500.00
(See FAE for Pond estimate)

Drainage Fee Total $26,860.65 - $37,500.00 = N/A
Bridge Fee Total  $10,310.65

SUMMARY
All detention facilities have been designed to telease at or below historic rates. The proposed

development will not adversely impact sutrounding developments.

PREPARED BY:

Classic Consulting Engineers & Surveyors, LL.C

Marc A. Whorton, P.E.
Project Manager

mw/217753/Reports/ 217753FDR.doc
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Soil Map—El Paso County Area, Colorado

Map Unit Legend

19 Columbine gravelly sandy loam, 316 100.0%
0 to 3 percent slopes
Totals for Area of Interast .8 100.0%
LS Natural Resources Web Soil Survey 5/20/2014

Conservation Service National Cooperative Soil Survey Page 3 of 3



Map Unit Description: Columbine gravelly sandy loam, 0 te 3 percent slopes—El Paso County
Area, Colorado

El Paso County Area, Colorado

19—Columbine gravelly sandy loam, 0 to 3 percent slopes

Map Unit Setfting
Elevation: 6,500 to 7,300 feet
Mean annual precipitation: 14 to 16 inches
Mean annual air temperature: 46 to 50 degrees F
Frost-free period: 125 to 145 days

Map Unit Composition
Columbine and simifar soils: 85 percent

Description of Columbine

Setting
Landform: Fans, fan terraces, flood plains
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Alluvium

Typical profile
A - 0 fo 14 inches: neutral, gravelly sandy loam
C - 14 to 60 inches: neutral, very gravelly loamy sand

Properties and qualities
Slope: 0 to 3 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Well drained
Capacity of the most limiting layer to transmit water (Ksat): High to
very high (5.95 to 19.98 in/hy)
Depth to water table; More than 80 inches
Frequency of flooding: None
Frequency of pohding: None
Available water storage in profie: Very low (about 2.5 inches)

Interpretive groups
Farmmiand classification: Not prime farmiand
Land capabilily classification (irigated): 4e
Land capability classification (nonirrigated}: e
Hydrologic Soil Group: A
Ecological site: Gravelly Foothill (R049BY214C0)

Minor Components

Other solls
Percent of map unit;

Fluvaquentic haplaquolls
Percent of map unit;
Landform: Swales

Pleasant
Percent of map unit;

UsDA  Natural Resources Web Soil Survey 5/20/2014
Conservation Service Naticnal Cooperative Soil Survey Page 1 of 2



EE.M.A MAP

CLASSIC

CONSULTINI
ENGINEERS & SURVEYORS




36 * e \TH |ZONEA
onsh! 4
(ENIFAY
P - APPROXIMATE SCALE IN FEET
s fronex [ e
\ STHDY Ti28 ‘
T13s - ||! | NATIONAL FLOODINSURANCE PROGRAM
% ANNUAL CHANCE
FLOOD DISCHARGE ,
6967 ONTAINED IN CULVERT ( FlRM
T o 5 2 cﬁﬁ S 3 s l FLOOD INSURANCE RATE MAP
EL PASO COUNTY,
J 'l COLORADO
i EEAT \ AND INCORPORATED AREAS
2 [FON A 0920 PANEL 575 OF 1300
iﬂ ) 6907 REV SED ‘ | {SEE MAP INDEX FOR PANELS NOT PRINTED)
< i
: #\ AREA r Tl comes
gl (A . | s COMMUNITY  NUMBERPANEL SUFEI
Q e 0 2 L RACOATORMED AREAS ceoose 0Ty R
- ZONE A ZONE A< COLGRADO SPINGS. wones w15 B
LIMIT O
£ 0 i
o 7 Hitd
STUDY Q¥ 1% AN Hi
Unnamed . H‘:ggﬁl ’
Tributary to NTA
Black Squirrel IN\GHAI
Creek No.2 ) S‘%(INGLINI
GELAVIEH | EFFECTIVE DATE:
RO \/ MARCH 17, 1897
679 . Federal Emergency Management Agency
CITY OF _/
LORAIIDSPRINGS c
— 8——- fasmy
0 I. 6771 1
S -
B R DA
: z MAY 14, 2002 618
FIGURE 3
| " FLOODPLAIN INFORMATION



HYDROLOGIC/DETENTION CALCULATIONS

CLASSIC

CONSULTING
ENGINEERS & SURVEYORS




tIOZ/0E/9 I for a3vd (T HO18424) YAALOSLLIE
Surnsuoy) o18sviD

80 090 50 Sz 0 ge0 sZ0 & 60 060 000 ore £-x3

98'8 £e'o 6e'0 G20 5e0 Sz0 0£'6Z 660 060 000 0£'6e X3

297 0£'e GE'0 520 Ge'0 6Z'0 \Z'e) 660 060 000 L2 €L 13

(00LIVD (Svo {ooLlo {€)o {ooL)o gl (Ovivauv] (00D ) (Ov) vauv { (ov) vauv NISVE

WIOL
V9 Q3LHOIIM QaLHOIIM SY3uY A3dOTIAIANN/ADYISANYT |  SLIFULS / VAUV SNOIANIHNI

AYVIAINNS INJI2144300 440NN NISYE ~ 14043 JOVNIVAQ TVNId

MPW A QALYVINOTYD

FIOE/90 a1vd

0SLLIT 38NN g0

[DIUNi0D) ISV SSDID JUdY ANYN 20T




FI0Z/0E/9 Zfor #3vg (7 uoisian) y((4dosLLIT

Buynsuoy) o15501D)

¥ [ [4 4 9% 0 65 20'L o7 99 ¢l 00s 520 80 090 £Xd
£ g gl oL 178> ¥ oL'e ES’) e (41 4 0004 520 9g'e ££9 (4.
8l 6 L § ¥6'e 65'¢ e L'l 6'1E 6 o oS 520 ¥ 0ge 13

) () (s10) (s |ou)  pgup uu (gan | ) | ey (sd) ) 9 | ) 0 @
oo oo ©o @o Loty i (& @ |vior] o1 Awoea ados wbue| oL wblen wbus1 (50 | (00MLWD {(6lyo | NISva
SMOTH TV10L ALISNILNI o] | MOT4TINNVHD / 133418 ONYTHIAO aaLHoEm|

AYVINNNS 44ONNY NISYE ~ LIOd3Y JOVNIVHA TVNId

MV AH QITVD
yI/06/90 divd
OSLLIT “H38WNN 80r

IDIIFUHO.) ISUT SSDID) Ay JAVN 20T




FI0Z/1/L 1 for 23vg AAAESLLIT
Buigmsuoy 2185017
0z0 510 ) G0 580 520 850 060 8’0 000 950 0
61} 7Vl 06°0 680 ¢80 s20 000 060 580 Zel Ze) N
ov'o 80 06'0 68°0 58’0 6Z'0 000 060 88°0 b0 0 ZN
ot} ££') 06°0 ¢80 G0 G0 00°0 060 ¢80 95| 95} W
26y 09F £9°0 810 G0 620 0.0 060 680 02'S 06'G 1
gs'0 0v'0 S50 070 Ge'0 G20 000 S50 0’0 001 00’ ]
06'0 99'0 65’0 0’0 G0 620 000 gg0 0r'0 9} $9'L r
L't 6'0 590 G50 GE0 G20 000 690 650 04’} 0L’} 2
56} 59'% 590 550 G0 G20 000 590 50 00 00'€ U
120 £2'0 590 650 GE0 ) 00°0 590 650 0 o PH
00t 68°0 G9'0 650 G0 G20 000 g9'0 650 51 751 EH
'l ¥y #8°0 6.0 G0 62’0 020 G660 | 080. o'l oLl £-50
9’} 8¢’} 160 98’0 6’0 520 010 560 060 05’} 09' Z-50
'3 50'9 ) 520 G0 520 0T 1£0 120 000 0272 150
{o0Lvo (evd (oot)o (%) (001)0 €  {(ovivauv| (001D G  (ov)vauv | ov) vauy NISY8
V101
¥9 G3LHOIIM QILHOIAM SYIV Q3dOTIAIGNNAAYOSANYT | SLITULS / ¥IUY SNOIAYIJN!
ANYINNNS INT10144309 440NNY NISYE ~ L¥0d3d IDOVNIVEA TN
MV A8 Q3LVINOTVD
FL/I0/L0 :31vQ
£6ULIT “y3EWNN gOr
Z "1 TVIDUAWWOD ISV SSVID INTT AWYN gOr




FIOZ/T/L

1 for a8od HTAESLLIT
Bupnsuoy NSV
Lk Fal L g0 F )] <0 658 4} L ¥as 8 £33 19 %] g 09 %0 VA %] Q
o ] g k] 11 4 e 173 'L Fia 89F [R5 81 Ll 34 %W0T 0ee L5 40 174 [:14] BL°L fAN" N
9t e (13 F44 ') ¥l 206 8o'g 90°L 9%’ oLs LLE e 820 oo £ oW
13 [+ 6 3 9 ¥ 8Lt Wi 59 116 BV 8t g 'l St %L e 69 1] o€ 520 o'l £l 1]
e £E -4 [*4 i3 £l ore 8.9 66°G a0y 66°C 062 20 8¢ 13 %04 008 69 g0 19 4] 6y 23 bl
4 ¥ 4 < < I €672 oL 29 s a4 Fray L i £ i) 4] S50 oo A
L L 9 £ £ F4 6L 5L 699 [ira 'y e 6L 6L 14 73 520 060 0] r
g 8 I3 14 ¥ £ &L 66'9 919 L7A Lt 66T 1] 0l [} %0 e 68 I 05 4} L %0 f4]
tl gl ¢l ] I g 0 F74) 66 ooy %t 687 g0l 6 6F %02 %55 68 3 1] G20 o6 0 1]
oz Bl Lk Vi L3 20 s¥i [4¥ 3 629 60y 6Lt S0t ¥6 g0 6 %02 113 3] i 05 620 20 £20 tH
L} 9 [ t £ z g9 e 6E'S 1A 68°C 192 gel [ 6F %0Z 113 9Z 2 113 4] o 980 £H
H H ol I3 9 ¥ 008 [~ ¥ Sl 62’6 05y It Fy g0 44 %L 002 69 90 0e ] Wl 114 £50
111 et 13 8 F s g 206 298 9% 95 or's e s 1A %l BEY fagtie]
F44 £ Fra 40 43 6 08 £9°E 4 (44 b2 148 Vg Vig @ 056 20 i <09 180
T ) (68 GO (55 (o] o) pump g Qg G o | e | wa) (sd) () | (e @) (7]
oo (glo Gzo (oo o o oo (eh G (o) Gn @ |wioL| oL Awopa edog wusn| oL wbeH wuwer (Sl | (0oUvO  (GWO | NiSvE
SMOT4 TWL0L ALISNILNI 21 | MOTdTIINNYHD / 133418 ANYTHIAD Q3LHOIEM
AUYININNS 440NNY NISYE ~ L¥Od3d IOVNIVAA TVNI4
MV A QOTYD
FLI0LO :alval
ST “HIEWNN 20T
Z “TId TVIDNAWWGD ISV SSYED INTF “INYN 80|




rroc/eeiL

[for 28o g HAALCLLIC
Bunnsuo 215501}
3SYI13 ¢ ONOd
A Gl T3A0N SIS aNV O '-S0 ‘Z-SO ‘180 Gl
Rz UG i ol jelo
! . . . {Z puod ojul mo)d Al13)se3)
doy .08 £C <l £5°2 (T4 4 68 66T 78T £l 402 Zh da 4]
LIINIdWNSyIdAL Y ! V€9 89% g9 85’1 05l N%ZW el
13N JINNS M 3dAL # L 9 820 et e or'L £gl LN 43
. ) . . . (2 puod o moid ApRisam)
dOM .08 14 Zl 41 i a3 691 4 4 99°¢ 0hda-Zda 13
LIINI JNNS ¥ 3dAL # 8 ¥ €L (AN 4 00l ML 60 4} ]
1TINIJANS W 3dAL 9] tl i oL 86¢ 80l G6'L g9l L 8
13INI NS  SdAL i 4 1 1) BlLY ¥'6 220 £20 ¥H 8
LIINI NS H 3dAL & 9 £ 869 BYE gtl 00'b (5] €H i
8713 Aypioey 9} {ooL)v2 (sva (shuiod
[{]] IJUo )
(oovo | (slo | (oo | @1 | ey |susremnbg |susiennbs iseq Bugnquiued uBisaq
mo|4 Ayisuaju
AUYINIANS ONILNOY FOVANS ~ LHOdIN FDVYNIVHA TYNIHA
MVA AR QILVINDTVO
YI/ZE/LO 31vd
ESLLIT “HIFANN 80
¢ "Tid TVIDUIWWOD ISVE SSVHD INTH ANYN 80




JOB NAME:

BENT GRASS RESIDENTIAL FIL. 1

JOB NUMBER: 2430.00
DATE: 05/28/14
CALCULATED BY: MAW
DESIGN POINT 7
Total Flow: Qs = 3  ofs

Quoo = 6 cfs

Max. allowable ponding depth:
(Residential street, ramp curb)

Ds = 050 #.
Do = 1.00 fi.

Std. Type R curb inlet detail:

Qi = 1.7(Li+1.8(W))(dmax + a)*1.85

Clogging Factor = 1.25
Li(1.25) = Length of inlet opening

Curb inlet sizing:
5-Year Event: 4 foot inlet required
100-Year Event: 4 foot inlet required

Classic Consulting
243000FDR

Page lof 1

3/28/2014



JOB NAME: BENT GRASS RESIDENTIAL FIL. 1
JOB NUMBER: 2430.00
DATE: 05/28/14
(CALCULATED BY: MAW
DESIGN POINT 8
Total Flow: Qs = 1 cfs
Qi00 = 2 cfs
Max. allowable ponding depth:
(Residential street, ramp curb)
Ds = 0.50 ft.
Digo = 1.00 fi.
Std. Type R curb inlet detail:
Qi = 1.7(Li+1.8(W))(dmax + a)*1.85
=2 ft.
a=3 in.
Clogging Factor = 1.25
Li(1.25) = Length of inlet opening
Curb inlet sizing:
5-Year Event: 4 foot inlet required
100-Year Event: 4 foot inlet required
Classic Consulting
243000FDR Page lof 1 5/28/2014



JOB NAME:

BENT GRASS RESIDENTIAL FIL. 1 &

BENT GRASS EAST COMM. FIL. 2

JOB NUMBER: 2430.00
- DATE: 05/16/14
i CALCULATED BY: MAW
! DESIGN POINT 9
f Total Flow: Qs = 7 ofs
i Quoo = 14 cfs

Max. allowable ponding depth:
(Residential street, ramp curb)

D; 0.50 ft.
Digo = 1.00  fi.

Std. Type R curb inlet detail:

Qi = 1.7(Li+1.8(W))(dmax + a)1.85

Clogging Factor = 1.25
Li(1.25) = Length of inlet opening

Curb inlet sizing:

5-Year Event: 6 foot inlet required

100-Year Event: 4 foot inlet required

Classic Consulting
243000FDR

Page lof I

5/16/2014



JOB NAME:

BENT GRASS RESIDENTIAL FIL. 1 &

BENT GRASS EAST COMM, FIL. 2

JOB NUMBER: 2430.00

DATE: 05/16/14
? CALCULATED BY: MAW
| DESIGN POINT 10
| Total Flow: Qs = 4 cfs
f Q100 = cfs
J
I
“ Max. allowable ponding depth:
; (Residential street, ramp curb)
|

D = 050 ft

: D10 = 1.00 fi

Std. Type R curb inlet detail:
Qi = L7(Li+1.8(W))(dmax + a)"1.85

wW=2fi
a=3 in.

Clogging Factor = 1.25

Li(1.25) = Length of inlet opening
Curb inlet sizing:
5-Year Event: 4 foot inlet required
100-Year Event: 4 foot inlet required

Classic Consulting
243000FDR

Page lof |

5/16/2014



JOB NAME:

BENT GRASS RESIDENTIAL FIL. 1 &

BENT GRASS EAST COMM. FIL. 2

JOB NUMBER: 2430.00
:, DATE: 05/16/14
: CALCULATED BY: MAW

s DESIGN POINT 12
; Total Flow: Qs = 5 cfs
[ Qioo = 11 cfs
!
l Max. allowable ponding depth:
; (Residential street, ramp curb)
D; = 050 ft

| DN = 1.00 fi.

Std. Type R curb inlet detail:
Qi = 1.7(Li+1.8(W))(dmax + a)*1.85

W =2 fi.
a=3 in.

Clogging Factor = 1.25

Li(1.25) = Length of inlet opening
Curb inlet sizing:
5-Year Event: 4 foot inlet required
100-Year Event: 4 foot inlet required

Classic Consulting
243000FDR

Page Iof 1

51672014



JOB NAME:

BENT GRASS RESIDENTIAL FIL. I &

BENT GRASS EAST COMM. FIL, 2

Std. Type R curb inlet detail:

JOB NUMBER: 2430.00
DATE: 05/16/14
CALCULATED BY: MAW
DESIGN POINT 13
Total Flow: Qs = 7 cfs
Q100 = 13 cfs
Max. allowable ponding depth:
(Residential street, ramp curb)
Ds = 0.50 ft .
Do = .00 fi. -

Qi = 1.7(Li+1.8(W))(dmax + a)*1.85

W =2 ft.
a=73 in.
Clogging Factor = 1.25
Li(1.25) = Length of inlet opening
Curb inlet sizing:
5-Year Event: 6 foot inlet required

100-Year Event: 4

foot inlet required

Classic Consulting
243000FDR

Page [aof |
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EXIST. CHA

- Project Description

Friction Method
Solve For

Input Data -

Roughness Coefficient
Channel Slope
Normal Depth

Left Side Slope

Right Side Stope

Results

Discharge

Flow Area
Wetted Perimeter
Hydraulic Radius
Top Width
Critical Depth
Critical Slope
Velocity

Velocity Head
Specific Energy
Froude Number
Flow Type

GVF Input Data

Downstream Depth

Length
Number Of Steps

GVF Output Data

Upstream Depth
Profile Description
Profile Headloss
Downstream Velocity
Upstream Velocity
Normal Depth
Critical Depth
Channel Slape
Critical Slope

Manning Formula
Discharge

0.035
0.01200
3.50
3.00
3.00

0.01618
8.52
0.66
4.16
0.87
Subcritical

0.00
0.00

0.00

0.00
Infinity
Infinity

3.50

331

0.01200
0.01619

NNEL ALONG MERIDIAN (Reach M8)

ftit (H:\V)
fifft (H:V)

-‘-"“E;g-‘-ﬂﬂ-”-'-"%“@

=

gg:ﬁ:ﬂg%:ﬁ

13112013 9:48:10 AM

Bentley Systems, Inc. Haestad Mathods SolBntdicitewMaster V8HSELECTseries 1) [08.11.01.03]

27 Siemons Company Drive Suite 200 W Watertown, CT 06785 USA, +1-203-755-1866

Page 1of 1
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Design Procedure Form: Extended Detention Basin (EDB).

Sheet1 of 4
Designer: Marc A, Whorton )
Company: CCES
Date; July 21, 2012
Project: Bent Grass East Commercial - Entire Pond
Location:

1. Basin Storage Volume
A) Effective Impsrvicusnass of Tributary Area, Iy
B) Tributary Area's Impervicusness Ratio (i =1,/ 100)
C} Contributing Walershed Area

D) For Watersheds Outside of the Denver Region, Depth of Average dg= .42

Runoff Producing Storm
Choose One

E} Dasign Concept ]
{Select EURV when also dasigning for flead contral) Owater Quality Capture Volume (WQCV)

®Excess Urban Runoff Volume (EURV)

F) Design Volume (1.2 WQCV)} Based on 40-hour Drain Time Vpesion™ 0.472 . ac-ft
(Voesign = (1.0 ° (0.91 "= 1.18* 1+ 078 * ) /12 * Area * 1.2)

@) For Watershegs Outside of tha Denver Region, VoesicH oTHeR= 4 ac-ft

Water Quality Capture Volume (WQCV) Design Velume
(Vwacvomer = (A" (Voesion0.43)}

H} User Input of Water Quality Capture Velume (WQCV) Design Volume Voesion user=
{Only If a different WQCV Design Volume is desired)

1) Predominant Watershed NRCS Seil Group

J) Excess Urban Runoff Volume (EURV) Design Volume
For HSG A: EURVA = (0.1878i - 0.0104) Area
For HSG B: EURVp = {0.1178i - 0.0042)"Area
For HSG C/D: EURVee = (0.1043i - 0,0031)*Area

. Basin Shape: Length to Width Ratio
(A basin length to width ratio of at least 2:1 will improve TSS reduction.}

. Basin Side Slopes

A) Basin Maximum Side Slopes
(Horizontal distance per unit vartical, 4:1 or flatter preferrad)

. Inlst

A) Describe means of praviding energy dissipation at concantrated
inflow locations:

UD-BMP_v3.03 - Entire Pond rev, EDB 712112014, 4:.07 PM
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Design Proced

T

In (EB)

Desfgner:; Marc A. Whorton

Company: CCES

Date: July 24, 2014

Project: Bent Grass East Commerclal - Entire Pond

Location:

5. Forebay

A) Minimum Forebay Volume
(Vean =__ 3% of the WQCVY)

B) Actual Forebay Volume

C) Forebay Dapth
(Dp= 18 inch maximum)

D) Forebay Discharge
i} Undetained 100-year Peak Discharge

it) Forsbay Discharga Design Flow
{Qr = 0.02 * Qo)

E) Ferebay Discharge Design

F) Discharge Pipe Size (minimum 8-inches)

G) Rectangular Notch Width

148
Choose One
Oeerm With Pipe

@wall with Rect. Notch
Owall with v-Notch welr

Calculated Dp

Calculated Wy =

{flow too small for berm wi pipe}

. Trickla Channel

A} Type of Trickle Channel

F) Slopa of Trickle Channsl

Choose Ong
CGoncrete
(@%oft Bottom

0.0050

PROVIDE A CONSISTENT LONGITUDINAL
SLOPE FROM FOREBAY TO MICROPOOL
WITH NO MEANDERING. RIPRAP AND
SOIL RIPRAP LINED CHANNELS ARE
NOT RECOMMENDED.

MINIMUM DEPTH OF 1.5 FEET

. Micropool and Outlet Structure
A) Dapth of Micropaol (2.5-feet minimum}

B\ Surface Area of Micropool (10 f© minimum?

C) Outlet Type

D) Depth of Design Yolume (EURY or 1.2 WQCV) Based on tha Design

Concept Chosen Under 1.E.
E) Volume to Drain Over Prescribed Time

F} Drain Time
{Min Tp for WQCV= 40 hours; Max Ty for EURV= 72 hours}

G) Recommended Maximum Outlet Araa per Row, (A}
H} Orfice Dimensions:
1} Circular Orifice Diameter or
il) Widith of 2" High Rectanguiar Orifice
1} Number of Columns
J} Actual Design Outlet Area per Row (A)
K) Number of Rows {nr}

L) Total Outlet Area {A;)

M) Depth of WQCY {Hiacy}

{Estimate using actual stage-area-volume relationship and Vigcy)

N} Ensura Minimusn 40 Hour Drain Time for WQCV

UD-BMP_v3.03 - Entire Pond rev, EDB

Dy= 25

Au= 100
Choose One
@rifice Plate
(Oxxher (Describe):

feot

Cacft

hours

* . square inches

squara inches

-~ number

- square inches

faet

_hours

712112014, 4.07 PM



Design Procedure Form: Extended Detention Basin (EDB)

Deslgner: Marc A. Whorton

Company: CCES

Date: May 20, 2014

Project: Bent Grass East Commerclal - Westerly Forebay

Location:

. Basin Storage Volume
A) Effective imperviousness of Tributary Area,
B) Tributary Area’s Imperviouisness Ratio (i =1,/ 100)
C} Contributing Watershed Area

D) For Watersheds Outside of the Denver Region, Depth of Average
Runoff Producing Storm

E) Design Concapt
{Select EURY when alse designing for ficod contrel)

F) Design Volume (1.2 WQCV) Based on 40-hour Drain Time
(Voesian = (1.0 7 (0.81 " 1°- 118" i+ 0.78 1) /12 * Area * 1.2)

G) For Watersheds Cutside of the Danver Region,
Water Quality Capture Volume (WQCV) Design Volums
(Mwacvomer # (ds*(Voesion/0.43))

H) User Input of Water Quality Capture Velume (WQCV) Design Volume
{Only if a different WQCV Design Volume is desired)

1) Predominant Watershed NRCS Soil Group

J} Excess Urban Runoff Volums (EURV) Design Voluma
For HSG A: EURVA = (0.1878i - 0.0104)*Area
For HSG B: EURVR = (0.11781 - 0.0042)*Area
For HSG C/D: EURVcq = (010431 - 0.0031)*Area

53,0
I=_" ..0530 -
Area =
dgz
Choose Cne

Owater Quality Caphure Valume (WQCY)
@Exzess Urban Runoff Valuma (EURV)

Voesen™ .- ..0143 . ac-ft

Voesiowomier=_ 0440 . acft

Voesien user=

Choose One

@
Ce
/o

. Basin Shape: Length to Width Ratio
(A basin length to width ratio of at [east 2:1 will improve TSS reduction.)

. Basln Side Slopes

A} Basin Maximumn Side Slopes
{Horizontal distance per uni vertical, 4:1 or flatter prefanred)

Z= 3.00 ftif

DIFFICULT TO MAINTAIN, INCREASE WHERE POSSIBLE

. Intet

A) Describe means of praviding enerpy dissipation at concentrated
inflow locations:

UD-BMP_v3.03 - Westerly Forebay, EDB

5/20/2014, 9:56 AM
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Design Procedure Form: Exténded Detention Basin (EDB)

Designer: Marc A. Whorton

Company: CCES

Date: May 20, 2014

Project: Bent Grass East Commercial - Westerly Forobay
Location:

5. Forebay

A} Minimum Forebay Volumae
(Vraw=___ 2% of the WQICV)

B} Actual Forabay Velume

C) Forebay Depth
{Dg = 18 inch maximuem)

D) Forebay Discharge
i) Undeatained 100-year Peak Discharge 25.00

iy Forebay Discharge Desian Flow = 050 -
(QF =0.02* Qﬂn)
E) Forebay Discharge Dasign ChooseOne
OBerm With Pipe {flow too small for berm w/ pipe}
@Wall with Rect. Noteh
{OWall with V-Notch Weir

F) Discharge Pipe Size {minimum 8-inches) Calculaled Dp=__ .. in

G) Reciangular Notch Width Calcufated Wy = - . 49: in

Chooee One PROVIDE A CONSISTENT LONGITUDINAL
. Trickle Channel SLOPE FROM FOREBAY TO MICROPOOL
Croncrete WITH NO MEANDERING. RIPRAP AND
A) Type of Trickle Channel @oﬁ: Bottom SQIL RIPRAF LINED CHANNEES ARE

> NOT RECOMMENDED.
MINIMUM DEPTH OF 1.5 FEET

F) Slope of Trickla Channel 8= 0.0050

. Micropool and Outlet Structure
A) Depth of Micropael (2.5feet minimum}
B} Surface Area of Micronoo] (10 ft? minkmum)

C) Qutlet Type

D) Depth of Deslgn Volume (EURV or 1.2 WQCV) Based an the Design
Concept Chosen Under 1.E.

E) Volume to Drain Over Prescribad Time

F) Drain Time hours
{Min Tp for WQCV= 40 hours; Max Tp for EURV= 72 hours)

G} Recommended Maxkmum Outlet Area par Row, (Ao) - - | square inches
H) Orifice Dimensions:
i) Circular Orifice Dlamater or - inches
ii} Width of 2" High Rectangular Crifice T, . ' inches
1) Number of Columng .___‘number
J) Actual Design Outiet Area per Row {A;) : -__square inches
K) Number of Rows (nr) - ~___number
1) Tote! Outlet Arez (Aq) o .. . squareinches

M) Depth of WQCV {(Hwacv)
(Estimate using actual stage-area-volume relationship and Viyeey)

N} Ensure Minimum 40 Hour Drain Time for WQCV

SR

UD-BMP_v3.03 - Westerly Forebay, EDB 5/20/2014, 9:56 AM
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Design Procedure Form: Extended Detention Basin (EDB)

Designer: Marc A. Whorton

Company: CCES

Date: May 20, 2014

Project: Bent Grass East Commercial - Easterly Forebay

Location:

1. Basln Storage Volume
A) Effective Imparviousness of Tributary Area, |,
B) Tributary Area's Imperviousness Ratio (i =1,/ 100)
C} Confributing Watershed Area

D} For Watersheds Cutside of the Denvar Region, Depth of Average
Runoff Producing Storm

E) Design Concept
{Selact EURY when also designing for ficod control)

F) Design Velume (1.2 WQCV) Based ¢n 40-hour Drain Time
{(Voesian = (1.0 (081 * - 1.19* i+ 0.78 "} /12 Area " 1.2)

G) For Watersheds Outside of the Denver Reglon,
Water Quality Capture Volume (WQCV) Dasign Velume
(VwacvotHer = {dg"(Voesion/0.43))

H} User input of Water Quality Capture Volume (WQCV} Design Voluma
{Only if a different WQCY Design Volume is desired)

1) Predominant Watershed NRCS Soll Group

J) Excess Urban Runeff Volume {EURV) Design Vofume
For HSG A: EURVA = (0.18781 - 0.0104)*Area
For HSG B: EURVj = (0.1178I - 0.0042)*Area
For HSG C/D: EURVgg = (0.10431 - 0.0031)%Area

Choose One

(OWater Quality Capture Volume (WQCV)
®excess Urban Runaff Volume (EURV)

Vogsion= . .- 0.433 ac-ft

Voesionomer=_ 0,130 _ach

Vbesien user=
Chocse One

@
Ce

. Basin Shape: Length to Width Ratio
(A basin length to width ratio of at least 2:1 will improve TSS reduction.)

. Basin Side Siopes

A) Basin Maximurm Side Slopes
(Horizontal distance per unit vertical, 4:1 or flatter preferrad)

Z= 3.00 ft! it
DIFFIGULT TO MAINTAIN, INCREASE WHERE FOSSIBLE

. Intet

A} Describe means of providing energy dissipation at concentrated
inflow locations:

UD-BMP_v3.03 - Easterly Forebay, EDB

§/2012014, 9:58 AM



Design Procedure Form: Extended Detention Basin (EDB)

Designer: Marc A, Whorton

Company: CCES

Date: May 20, 2014

Project: Bent Grass East Commercial - Easterly Forebay

Location:

5. Forabay

A) Minimum Forebay Volume
(Vran =___ 2% of the WQCV)

B) Actual Forebay Volume

C) Forebay Depth
(Dp = 18 inch maximurm}

D) Forebay Discharge
i) Undetained 100-yaar Peak Discharge

&) Forabay Discharga Design Flow
(Qr =0.02"* Qo)

E) Forebay Dischanga Dasign

F) Discharge Pipe Size {minimum 8-inches)

G) Rectangular Notch Width

Qyoo = 23.00 cfs

Q= 048 - cfs

Choose One —
CBerm With Pipe {Mow too sma!l for berm w/ pipe}
@Wwall with Rect. Notch

Owalt with V-otch Weir

Calculated Dp = - . in

Calculated W), = 46 in

. Trickle Channel

A} Type of Trickle Channet

F) Slope of Trickla Channel

Choase One PROVIDE A CONSISTENT LONGITUDINAL
SLOPE FROM FOREBAY TO MICROPGOL

Cooncrete WITH NO MEANDERING, RIPRAP AND

@soft Bottom S0IL RIPRAP LINED CHANNELS ARE

NOT REGOMMENDED.

MINIMUM DEPTH OF 1.5 FEET

00050 it

. Micropool and Outlet Structure
A) Depth of Micropool (2.5feet minimum)

B) Surface Area of Microooal (10 f* minimumi

C) Outlet Type

D) Dapth of Design Volume (EURV or 1.2 WQCV) Based on the Design
Caoncept Chosen Under 1.E.

E} Volume to Drain Over Prescribed Time

F} Drain Time
(Min T for WQCV= 40 hours; Max Ty for EURV= 72 hours}

G) Recommended Maximum Outlet Area per Row, [A;)
H) Crifice Dimensions:
f) Circular Orifice Diameter or
iy Width of 2" High Rectangular Orifice
1) Number of Columns
J} Actual Design Outlet Area per Row {A,)
K} Number of Rows {nr)
L} Total Outiet Area {Ay)

M) Depth of WQCV (Mwacy)
{Estimate using actual stage-area-voluma relationship and Viwacy)

N} Ensure Minimum 49 Hour Drain Time for WQCV

10

Choose One
@Crifice Plate
(O0ther (Describe):

feat

EURV=_. - 0527 act

Te= heurs

A= square inches

Dorines = o inches

inches

n.= : number
... square inches

number

. squarainches

4

UD-BMP_v3.03 - Easterly Forebay, EDB 5/20/2014, 9:56 AM



Project Summary

BENT GRASS
EAST
Title COMMERCIAL
FILING NO. 2
Engineer MAW
CLASSIC
Comparty CONSULTING
Date 7/22/2014
Bentiey Systems, Inc. Haestad Methods Solution Bentfley PendPack V8i
Pond 2 2 YEAR rev.ppc Center [08.11.01.56)
7/22/2014 27 Siemon Company Drive Suite 200 W Page 1 of 16

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



CO SPRINGS
Pond 2

Composite Outlef Structure - 1

Basins

Table of Contents
Master Network Summary

I-D-F Table, 2 years

Elevation-Area Volume Curve, 2 years

Outlet Input Data, 2 years

Individual Outlet Curves, 2 years

Modified Rational Graph, 2 years

15



Subsection: Master Network Summary

Catchments Summary

Label Scenario Return Hydrograph Time to Peak Peak Flow
Event Volume (hours) (ft3/s)
(years) (ac-t)
Basins Fost-Development 2 2 0.807 0.300 271
05-1 Post-Development 2 2 0.577 0.650 7.10
‘ear
_ Post-Development 2
0s-2 Year 2 0.131 0.100 1.62
. Post-Development 2
0s-3 Year 2 0.128 0.150 1.58
Node Summary
Label Scenario Return Hydrograph Time to Peak Peak Flow
' Event Volume (hours) (ft3/s)
(years) (ac-ft)
_ Post-Development 2
0-1 Year 2 1.097 0.750 10.52
Pond Summary
Label Scenario Return  Hydrograph TimetoPeak Peak Flow Maximum Maximum
Event Volume (hours) (R3/s) Water Pond Storage
(years) (ac-ft) Surface {ac-ft)
Elevation
(%)
Post-
Pond 2 (IN) | Development 2 0.807 0.300 21.71 {N/A) (N/A)
2 Year
Pond 2 Post-
(OUT) Development 2 0.262 0.750 0.23 6,923.40 0.798
2 Year
Bentley Systems, Inc. Haestad Methods Sclution Bentley PondPack V8i
Pond 2 2 YEAR rev.ppc Center [08.11.01.586]
712212014 27 Siemon Company Drive Suite 200 W Page 2 of 16

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



Subsection: I-D-F Table
Label: CO SPRINGS

Return Event: 2 years

Storm Event: CO SPRINGS - 2 Year

I-D-F Curve
Time Intensity
{hours} (in/h)
0.083 3.710
0.167 2,980
0.250 2.520
0.333 2.190
0.417 1.950
0.500 1.760
0.583 1.610
0.667 1.490
0.750 1.380
0.833 1,290
0917 1.220
1,000 1.150
Bentley Systems, Inc. Haestad Methods Solution
Pond 2 2 YEAR rev.ppc Center

712212014

27 Siemon Company Drive Suite 200 W
Watertown, CT 06795 USA +1-203-755-1668

Benlley PondPack VBi
[08.11.01.56]
Page 3 of 16



1

Subsection: Elevation-Area Volume Curve

Return Event: 2 years

Label: Pond 2 Storm Event; CO SPRINGS - 2 Year
Elevation Planimeter Area Al+A2+4sqr Volume Volume (Total)
(ft) (ftz} (acres) (A1*A2) (ac-ft} (ac-ft)
(acres)
6,920.00 0.0 0.003 0.000 0.000 0.000
6,922.00 0.0 0.289 0.321 0.214 0.2i4
6,923.00 0.0 0.476 1.136 0.379 0.593
6,924.00 0.0 0.693 1.743 0.581 1,174
6,925.00 0.0 0.820 2.267 0.756 1.930
6,926.00 0.0 0.892 2.567 0.856 2.785
6,928.00 0.0 1.070 2.939 1.959 4.745
Bentley Systams, Inc. Haestad Methods Solution Bentley PondPack V8i
Pond 2 2 YEAR rev.ppe Center [08.11.01.56}
712212014 27 Siemon Company Drive Suite 200 W Page 4 of 16

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



Subsection: Qutlet Input Data
Label: Composite Outlet Structure - 1

Requested Pond Water Surface Elevations

Return Event: 2 years

Minimum (Headwater) 6,920.00 ft
Increment (Headwater) 0.50 ft
Maximum (Headwater) 6,928.00 fit
Qutlet Connectivity
Structure Type Outlet ID Direction Qutfall El E2
{ft) ()
Inlet Box Riser- 1 Forward Culvert - 1 6,925.20 6,928.00
Orifice-Area Crifice-1 | Forward Culvert - 1 6,922.70 6,928.00
Culvert-Circular Culvert -1 | Forward T™wW 6,921.50 6,928.00
Tailwater Settings | Tailwater {N/A) {N/A)
Bentiey Systems, Inc. Haestad Methods Solution
Pond 2 2 YEAR rev.ppc Center

70222014 27 Siemon Company Drive Suite 200 W
Watertown, GT 06795 USA +1-203-755-1666

Storm Event: CO SPRINGS - 2 Year

Bentley PondPack V8i
[08.11.01.56]
Page 5 of 16



Subsection: Outlet Input Data
Label: Composite Outlet Structure - 1

Pond 2 2 YEAR rev.ppc
72212014

Return Event: 2 years

Storm Event: CO SPRINGS - 2 Year

Structure ID; Riser- 1
Structure Type: Inlet Box

Number of Openings
Elevation

Orifice Area

Orifice Coefficient
Weir Length

Weir Coefficient

K Reverse
Manning's n

Kev, Charged Riser
Weir Submergence
Crifice H to crest

1
6,925.20 ft
15.0 ft2
0.600
5.00 ft
3.00 (ft~0.5)/s
1.000
0.000
0.000
False
False

Bentley Systems, Inc. Haestad Methods Solution

Center

27 Siemon Company Drive Suite 200 W
Watertown, CT 08795 USA +1-203-755-1666

Bentley PondPack V8i
[08.11.01.56)
Page 6 of 16



Subsection: Qutlet Input Data
Label: Composite Outiet Structure - 1

Return Event: 2 years
Storm Event: CO SPRINGS - 2 Year

Structure 1D: Culvert - 1
Structure Type: Culvert-Circular

Number of Barrels 1
Diameter 18.0in
Length 450.00 ft
Length (Computed Barrel) 450.01 ft
Slope (Computed} 0.008 ft/ft
Outlet Control Data
Manning's n 0.013
Ke 0.200
Kb 0.018
Kr 0.000
Convergence Tolerance 0.00ft
Inlet Control Data
Equation Form Forim 1
K 0.0045
M 2.0000
C 0.0317
Y 0.6900
T1 ratio (HW/D) 1.091
T2 ratio (HW/D) 1.193
Slope Correction Factor -0.500
Use unsubmerged inlet control 0 equation below T1
elevation.
Use submerged inlet control 0 equation above T2
elevation
In transition zone between unsubmerged and submerged
inlet control,
interpolate between flows at T1 & T2...
T1i Elevation 6,923.14 ft T1 Flow 7.58 ft3/s
T2 Elevation 6,923.29 ft T2 Flow 8.66 ft3/s
Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack V8i
Pond 2 2 YEAR rev.ppc Center [08.11.01.56]
712212014 27 Siemon Company Orive Suite 200 W Page 7 of 16

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



Subsection; Outlet Input Data
Label: Composite Qutlet Structure - 1

Pond 2 2 YEAR rev.ppc
71222014

Return Event:
Storm Event: CO SPRINGS

Structure ID: Orifice - 1

Structure Type: Orifice-Area

Number of Openings
Elevation

Qrifice Area

Top Elevation
Datum Elevation
Orifice Coefficlent

7
6,922.70 ft
0.0 ft2
6,925.20 ft
6,922.70 ft
0.600

Structure ID: TW

Structure Type: TW Setup, DS Channel

Tallwater Type

Free Outfali

Convergence Tolerances

Maximum Iterations

Tallwater Tolerance
(Minimum}

Tailwater Tolerance
(Maximum}

Headwater Tolerance
(Minimum)

Headwater Tolerance
(Maximum)

Flow Tolerance {Minimum)
Flow Tolerance (Maximum)

30
0.01 1t

0.50 ft
0.01ft

0.50 ft

0.001 ft3/s
10,000 ft3/s

Bentley Systems, Inc. Haestad Methods Sclution

Center

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

2 years

-2 Year

Bentley PondPack V8i

[08.11.01.56]
Page 8 of 16



Subsection: Individual Outlet Curves
tabel: Composite Outlet Structure - 1

RATING TABLE FOR ONE OUTLET TYPE
Structure ID = Riser - 1 (Inlet Box)

Upstream ID = (Pond Water Surface)
Downstream ID = Culvert - 1 (Culvert-Circular)

Return Event: 2 years
Storm Event: CO SPRINGS - 2 Year

Water Device (into) Converge Next Downstream Convergence Downstream Tailwater
Surface Flow  Headwater Downstream Downstream Hydraulic Error Channel Error
Elevation (ft3/s}  Hydraulic Hydraulic Hydraulic Grade Line (ft3/s) Tailwater (ft)
() Grade Line  Grade Line Grade Line Error (ft)
(i) {f) (R) ()

6,920.00 0.00 0.00 | 0.00 0.00 0.00 0.00 (N/A) 0.00
6,920.50 0.00 0.00 | 0.00 0.00 0.00 0.00 (N/A) 0.00
6,921.00 0.00 0.00 | 0.00 0.00 0.00 0.00 (N/A) 0.00
6,921.50 0.00 0.00 | 0.00 0.00 0.00 0.00 (N/A) 0.00
6,522.00 0.00 0.00 | 0.00 0.00 0.00 0.00 (N/A) 0.00
6,922.50 0.00 0.00 | 0.00 0.00 0.00 0.00 (N/A) 0.00
6,922.70 0.00 0.00 | 0.00 0.00 0.00 0.00 (N/A) 0.00
6,923.00 0.00 0.00 | 0.00 6,921.66 0.00 0.00 (N/A) 0.00
6,923.50 0.00 0.00 | 0.00 6,921.77 0.00 0.00 (N/A) 0.00
6,924.00 0.00 0.00 | 0.00 6,921.84 .00 0.00 (N/A) 0.00
6,924.50 0.00 0.00 | 0.00 6,921.91 0.00 0.00 (N/A) 0.00
6,925.00 0.00 0.00 | 0.00 6,921.97 0.00 0.00 (N/A) 0.00
6,925.20 0.00 0.00 | 0.00 6,921.98 0.00 0.00 (N/A) 0.00
6,925.50 2.46 6,925.50 | Free Qutfall | 6,922.52 0.00 0.00 {N/A) 0.00
6,926.00 10.73 6,926.00 | 6,925.22 6,925.22 0.00 0.00 (N/A) 0.00
6,926.50 22.23 6,926.50 | 6,926.50 6,926.50 0.00 0.00 {N/A) 0.00
6,927.00 36.22 6,927.00 | 6,927.00 6,927.00 0.00 0.00 {N/A) 0.00
6,927.50 52.32 6,927.50 | 6,927.50 6,927.50 0.00 0.00 (N/A) 0.00
6,928.00 70.28 6,928.00 | 6,928.00 6,528.00 0.00 0.00 (N/A) 0.00

Message

WS below an invert; no flow.

WS below an invert; no flow.

WS below an invert; no flow,

WS below an invert; no flow.

WS below an invert; no flow,

WS below an Invert; no flow.

WS below an invert; no flow.

WS below an invert; no flow.

WS below an invert; no flow.

WS below an invert; no flow.

WS below an invert; no flow.

WS below an invert; no flow.

WS below an invert; no flow.

Weir: H =0,3ft

FULLY CHARGED RISER: ADJUSTED TO

WEIR: H =0.8ft

Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack V8i
Pond 2 2 YEAR rev.ppc Center [08.11.01.56]

712212014

Watertown, CT 08785 USA +1-203-765-1666

27 Siemon Company Drive Suite 200 W

Page 9 of 16



Subsection: Individual Qutlet Curves
Label: Composite Qutlet Structure - 1

RATING TABLE FOR ONE OUTLET TYPE
Structure ID = Riser - 1 (Inlet Box)

Upstream ID = (Pond Water Surface)
Downstream ID = Culvert - 1 (Culvert-Circular)

Message
FULLY CHARGED RISER: ADJUSTED TO
WEIR: H =1.3ft
FULLY CHARGED RISER,
DOWNSTREAM CONTROL: Kev=0.
Hev=0.000
FULLY CHARGED RISER,
DOWNSTREAM CONTROL: Kev=0.
Hev=0.000
FULLY CHARGED RISER,
DOWNSTREAM CONTROL: Kev=0.
Hev=0.000

Bentley Systemns, Inc. Haestad Methods Solution
Pond 2 2 YEAR rev.ppc Center
7i22i2014 27 Stemon Company Drive Suite 200 W
Watertown, CT 06795 USA +1-203-755-1666

Return Event: 2 years
Storm Event: CO SPRINGS - 2 Year

Bentley PondPack V8i
[08.11.01.56]
Page 10 of 16



Subsection: Individual Qutlet Curves .
tabel: Composite Qutlet Structure - 1

RATING TABLE FOR ONE OUTLET TYPE
Structure ID = Culvert -1 (Culvert-Circular)

Mannings open channel maximum capacity: 9.96 ft3/s
Upstream ID = Riser - 1, Orifice - 1
Downstream ID = Tailwater (Pond Qutfall)

Return Event: 2 years
Storm Event: CO SPRINGS - 2 Year

Water Device (into) Converge Next Downstream Convergence Downstream Tailwater
Surface Flow Headwater Downstream Downstream  Hydraulic Error Channel Error
Elevation (ft3/s) Hydraulic Hydraulic Hydraulic Grade Line {ft3/s) Tailwater (]3]
() Grade Line  Grade Line Grade Line Error (ft)
() () (ft) ()
6,920.00 0.00 0.00 | 0.00 Free Qutfall 0.00 0.00 (N/A) 0.00
6,920.50 0.00 0.00 | 0.00 Free Outfall 0.00 0.00 (N/A) 0.00
6,921.00 0.00 0.00 | 0.00 Free Outfall 0.00 0.00 (N/A) 0.00
6,921.50 0.00 0.00 | 0.00 Frea Outfall 0.00 0.00 (N/A) 0.00
6,922.00 0.00 0.00 | 0.00 Free Qutfall 0.00 0.00 {N/A) 0.00
6,922.50 0.00 0.00 | 0.00 Free Qutfall 0.00 0.00 {N/A) 0.00
6,922.70 0.00 0.00 | 0.00 Free Qutfall 0.00 0.00 (N/A) 0.00
6,923.00 0.10 6,921,656 | Free Qutfall | Free Qutfall 0.00 0.00 (N/A) 0.00
6,923.50 0.27 6,921.77 | Free Qutfall | Free Qutfall 0.00 0.00 {N/A) 0.00
6,924.00 0.43 6,921.84 | Free Cutfall | Free Qutfafl 0.00 0.00 (N/A) 0.00
6,924.50 0.59 6,921.91 | Free Qutfall | Free Outfall 0.00 0.00 (N/A) 0.00
6,925.00 0.76 6,921.97 | Free OQutfall | Free Outfall 0.00 0.00 (N/A) 0.00
6,925.20 0.83 6,921.98 | Free Outfall | Free Qutfall 0.00 0.00 (N/A) 0.00
6,925.50 3.35 6,922.52 | Free Qutfall | Free Qutfall 0.00 0.00 (N/A) 0.00
6,926.00{ @ 11.19 6,925.22 | Free Qutfall | Free Outfall 0.00 0.01 {N/A) 0.00
6,926.50 12.31 6,926,50 | Free Qutfall | Free Qutfall 0.00 9.92 (N/A) 0.00
6,927.00 12.72 6,927.00 | Free Qutfall | Free Qutfall 0.00 23.50 (N/A) 0.00
6,927.50 13.13 6,927.50 | Free Outfall | Free Outfall 0.00 39.19 {(N/A) 0.00
6,928.00 13.53 6,928.00 | Free Qutfall | Free OQutfall 0.00 56.75 (N/A) 0.00
Message
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; ho flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow,
CRIT.DEPTH CONTROL Vh=.039ft
Dcr= .116ft CRIT.DEPTH Hev=.00ft
CRIT.DEPTH CONTROL Vh= .065ft
Der=,190ft  CRIT.DEPTH Hev= .00ft
CRIT.DEPTH CONTROL Vh= .084ft
Dcr= .243ft  CRIT.DEPTH Hev= .00ft
CRIT.DEPTH CONTROL Vh=.100ft
Dcr= .286ft CRIT.DEPTH Hev= .00ft
CRIT.DEPTH CONTROL Vh=.114ft
Dcr=,324ft CRIT.DEPTH Hev= .00ft
Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack V&i
Pond 2 2 YEAR rev.ppc Center [08.11.01.56)
772212014 - 27 Siemon Company Drive Suite 200 W Page i1 of 16

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



Subsection: Individual Qutiet Curves
Label: Composite Qutlet Structure - 1

RATING TABLE FOR ONE OUTLET TYPE
Structure ID = Culvert - 1 (Culvert-Circular)

Mannings open channel maximum capacity: 9.96 ft3/s
Upstream ID = Riser - 1, Orifice - 1
Downstream ID = Tailwater (Pond Outfall)

Message
CRIT.DEPTH CONTROL Vh=.119ft
Dcr= 339t  CRIT.DEPTH Hev= .00ft
CRIT.DEPTH CONTROL Vh= .269ft
Der= 697t CRIT.DEPTH Hev= .00ft
FULL FLOW...Lfull=412.26ft Vh=.623ft
HL=>5.424ft Hev= .00ft
FULL FLOW...Lfull=435,87ft Vh=,754ft
HL=6.890ft Hev= .00ft
FULL FLOW,..Lfull=439.80ft Vh=.806ft
HL=7.421ft Hev=,00ft
FULL FLOW...Lfull=441.47ft Vh=.859ft
HL=7.933ft Hev= .00ft

FULL FLOW...Lfull=443.27ft Vh=.911ft
HL=8.447ft Hev= .00ft

Pond 2 2 YEAR rev.ppc

7122/2014

Bentley Systerns, Inc. Haestad Methods Solution

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

Return Event: 2 years
Storm Event: CO SPRINGS - 2 Year

Bentley PondPack Vai
[08.11.01.586}
Page 12 of 16



Subsection: Individual Outlet Curves
Label: Composite Outlet Structure - 1

RATING TABLE FOR ONE OUTLET TYPE
Structure ID = Orifice - 1 (Orifice-Area)

Upstream ID = (Pond Water Surface)
Downstream ID = Culvert - 1 (Culvert-Circular)

Return Event: 2 years
Storm Event: CO SPRINGS - 2 Year

Water Device (into) Converge Next Downstream Convergence Downstream Tailwater
Surface Flow Headwater Downstream Downstream Hydraulic Error Channel Error
Elevation (ft3/s)  Hydraulic Hydraulic Hydraulic Grade Line (ft3/s) Tallwater (ft)

() Grade Line  Grade Line Grade Line Error (ft)
() (1) (f) (f)

6,920.00 0.00 0.00 | 0.00 0.00 0.00 0.00 (N/A) 0.00
6,920.50 0.00 0.00 | 0.00 0.00 0.00 0.00 (N/A) 0.00
6,921.00 0.00 0.00 | 0.00 0.00 0.00 0.00 (N/A) 0.00
6,921.50 0.00 0.00 | 0.00 0.00 0.00 0.00 (N/A) 0.00
6,922.00 0.00 0.00 | 0.00 0.00 0.00 0.00 (N/A) 0.00
6,922.50 0.00 0.00 | 0.00 0.00 0.00 0.00 (N/A) 0.00
6,922.70 0.00 0.00 | 0.00 0.00 0.00 0.00 (N/A) 0.00
6,923.00 0.10 6,923.00 | Free Outfall |6,921.66 0.00 0.00 (N/A) 0.00
6,923.50 0.27 6,923.50 | Free Outfall |6,921.77 0.00 0.00 (N/A) 0.00
6,924.00 0.43 6,924.00 | Free Outfall |6,921.84 0.00 0.00 (N/A) 0.00
6,924.50 0.60 6,924.50 | Free Qutfall | 6,921.91 0.00 0.00 (N/A) 0.00
6,925.00 0.76 6,925.00 | Free Outfall |6,921.97 0.00 0.00 (N/A) 0.00
6,925.20 0.83 6,925.20 | Free Outfall |6,921.98 0.00 0.00 (N/A) 0.00
6,925.50 0.88 6,925.50 | Free Outfall | 6,922.52 0.00 0.00 (N/A) 0.00
6,926.00 0.46 6,926.00 | 6,925.22 6,925.22 0.00 0.00 (N/A) 0.00
6,926.50 0.00 6,926.50 | 6,926.50 6,926.50 0.00 0.00 (N/A) 0.00
6,927.00 0.00 6,927.00 | 6,927.00 6,927.00 0.00 0.00 (N/A) 0.00
6,927.50 0.00 6,927.50 | 6,927.50 6,927.50 0.00 0.00 (N/A) 0.00
6,928.00 0.00 6,928.00 | 6,928.00 6,928.00 0.00 0.00 (N/A) 0.00

Message

WS below an invert; no flow.

WS below an invert; no flow.

WS below an invert; no flow.

WS below an invert; no flow.

WS below an invert; no flow. -

WS below an invert; no flow.

WS below an invert; no flow.

Hi=.30; Ht=2.50; Qt=.12

Hi=.80; Ht=2.50; Qt=.12

Hi=1.30; Ht=2.50; Qt=.12

Hi=1.80; Ht=2.50; Qt=.12

Hi=2.30; Ht=2.50; Qt=.12

H =2.50

H=2.80

H=.78

Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack V8i

Pond 2 2 YEAR rev.ppc Center [08.11.01.56]

7/22/2014

27 Siemon Company Drive Suite 200 W

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

Page 13 of 16



Subsection: Individual Qutlet Curves
Label: Composite Outlet Structure - 1

RATING TABLE FOR ONE OUTLET TYPE
Structure 1D = Orifice - 1 (Orifice-Area)

Upstream ID = (Pond Water Surface)
Downstream ID = Culvert - 1 (Cutvert-Circular)

Message

FLOW PRECEDENCE SET TO
DOWNSTREAM CONTROLLING
STRUCTURE

FLOW PRECEDENCE SET TO
DOWNSTREAM CONTROLLING
STRUCTURE

FLOW PRECEDENCE SET TO
DOWNSTREAM CONTROLLING
STRUCTURE

FLOW PRECEDENCE SET TO

DOWNSTREAM CONTROLLING
STRUCTURE

Pond 2 2 YEAR rev.ppc
71222014

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

Return Event: 2 years
Storm Event: CO SPRINGS - 2 Year

Bentley PondPack V8i
[08.11.01.56]
Page 14 of 16



Subsection: Modified Rational Graph

Label: Basins Storm Event:
Method Type Method T

Time of Duration (Modified

Rational, Critical) 0.450 hours

Flow

Return Event: 2 years
CO SPRINGS - 2 Year

Notto
Scale

No
\

w

Time
[1] (2]
Time of Concentration Time of Duration (Modified
(Modified Rational, Composite) 0282 hours Rational, Critical) 0.450 hours
Intensity (Modified Rational, . Intensity (Modified Rational, .
Peak) 2.393 in/h Critical) 1.874 in/h
Flow (Modified Rational, Peak) 27.72 ft3fs Flow (Modified Ratlonal,
o 2171 ft3/s
Critical)
3]
First Outflow Breakpoint
{Modified Rational, Method 0.589 hours
)
Flow (Medified Rational, ; 3
Allowable) 11.00 ft3/s
[4] [5]
Second Outflow Breakpoint Storage (Modified Rational, .
(Modified Rational) 0.452 hours  Ectimated) 0.412 acft
Flow (Modified Rational,
Allowabe) 11.00 fté/s
Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack Vi
Pond 2 2 YEAR rev.ppc Center [08.11.01.56]
712212014 27 Stemon Company Drive Suite 200 W Page 15 of 16

Watertown, CT 06795 UJSA +1-203-755-1666
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Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack VEi
Pond 2 § YEAR rev.ppc Center [08.11.01.56]
712212014 27 Siemon Company Drive Suite 200 W Page 1 of 16

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



CO SPRINGS
Pond 2

Composite Qutlet Structure - 1

Basins

Table of Contents
Master Network Summary

I-D-F Table, 5 years

Elevation-Area Volume Curve, 5 years

Outlet Input Data, 5 years

Indivitual Outlet Curves, 5 years

Modified Rational Graph, 5 years

15



Subsection: Master Network Summary

Catchments Summary
Label Scenario Return Hydrograph Time to Peak Peak Flow
Event Volume (hours) (R3/s)
(years) (ac-ft)
Basins post-Davelopment 5 5 1.208 0.300 26.57
05-1 Fost-Development 5 5 0.792 0.650 9.75
ear
Post-Development 5
0s-2 Year 5 0.180 0.100 2,22
05-3 yost-Development 3 5 0.175 0.150 2.16
ear
Node Summary
Label Scenario Retumn Hydrograph Time to Peak Peak Flow
“Evéit Volume (hours) (ft3/s)
(years) {ac-ft)
0-1 Fost-Development 5 5 1.686 0.850 14.57
‘ear
Pond Summary
Label Scenario Return  Hydrograph Timeto Peak  Peak Flow Maximum Maximum
Event Volume (hours) {ft3/s) Water Pond Storage
(years) (ac-ft) Surface {ac-ft)
‘ Elevation
()
_ Post-
Pond 2 (IN) | Development 5 1.208 0.300 26.57 (N/A) (N/A)
5 Year
Pond 2 Post-
Development 5 0.539 0.850 0.44 6,924.03 1,195
(oum)
5 Year
Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack V8i
Pond 2 5 YEAR rav.ppc Center [0B.11.01.56]
7122/2014 27 Siemon Company Drive Suite 200 W Page 2 of 16

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



Subsection: I-D-F Table Return Event: 5 years

Label: CO SPRINGS Storm Event: CO SPRINGS - 5 Year
I-D-F Curve
Time Intensity
(hours}) (in/h)
0.083 5.100
0.167 4.100
0.250 3.460
0.333 3.010
0.417 2.680
0.500 2420
0.583 2,210
0.667 2.040
0,750 1.900
0.833 1.780
0.917 1.670
1.000 1.580
Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack VBi
Pond 2 6 YEAR rev.ppc Center [08.11.01.56]
712212014 27 Siemon Company Drive Suite 200 W Page 3 of 16

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



Subsection: Elevation-Area Volume Curve Return Event: 5 years

Label: Pond 2 Storm Event: CO SPRINGS -5 Year
Elevation Planimeter Area AL+A2+sqr Volume Volume (Total)
/m (ft2) (acres) (A1*A2) ‘ (ac-ft) {ac-f)
(acres)
6,920.00 0.0 0.003 0.000 0.000 0.000
6,922.00 0.0 0.289 0.321 0.214 0.214
6,923.00 0.0 0.476 1136 0.379 0.593
6,924.00 0.0 0.693 1.743 0.581 1.174
6,925.00 0.0 0.820 2.267 0.756 1.930
6,926.00 0.0 0.892 2.567 0.856 2.785
6,928.00 0.0 1.070 2.939 1,959 4.745
Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack V8i
Pond 2 5 YEAR rev.ppc Center [08.11.01.56]
7122/12014 27 Siemeon Company Drive Suite 200 W Page 4 of 16

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



Subsection: Qutlet Input Data Return Event: 5 years
Label: Composite Qutlet Structure - 1 Storm Event: CO SPRINGS - 5 Year

Requested Pond Water Surface Elevations

Minimum (Headwater) 6,920.00 ft
i Increment (Headwater) 0.50 ft
: Maximum (Headwater) 6,928.00 1t
Outlet Connectivity
; Structure Type  OutletID  Direction Outfall El B2
() (f).
, Inlet Box Riser - 1 Forward Culvert - 1 6,925.20 6,928.00
‘ 1 Orifice-Area Crifice -1 | Forward Cubvert- 1 6,922.70 6,928.00
: Culvert-Circular Culvert-1 | Forward’ TW £,921.50 6,928.00
Tailwater Settings | Tailwater (N/A) {N/A)
!
|
[
Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack V8i
Pond 2 5 YEAR rev.ppc Center [08.11.01.56)
72212014 27 Siermon Company Drive Suite 200 W Page 5 of 16

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



Subsection: Outlet Input Data
Label: Composite Outlet Structure - 1

Return Event: 5 years
Storm Event: CO SPRINGS - 5 Year

Structure ID: Riser- 1
Structure Type: Inlet Box

Number of Openings 1

Elevation 6,925.20 ft

Orifice Area 15.0 ft2

Orifice Coefficient 0.600

Weir Length 5.00 ft

Weir Coefficlent 3.00 (t~0.5)/s

K Reverse 1.000

Manning's n 0.000

Kev, Charged Riser 0.000

Welr Submergence False

Crifice H to crest False

Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack V8i

Pond 2 § YEAR rev.ppc Center [08.11.01.56]
7i22/2014 27 Siemon Company Drive Suite 200 W Page 6 of 18

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



Subsection: Qutlet Input Data Return Event: 5 years
Label: Composite Outlet Structure - 1 Storm Event: CO SPRINGS - 5 Year

Structure ID: Culvert- 1
Structure Type: Culvert-Circular

Number of Barrels 1
Diameter 18.0 in
Length 450.00 ft
Length (Computed Barrel) 450.01 ft
Slope (Computed) 0.008 fi/ft

Outlet Control Data

Manning's n 0.013
Ke 0.200
Kb 0.018
Kr 0.000
Convergence Tolerance 0.00 ft

Inlet Control Data

Equation Form Form 1
K 0.0045
M 2.0000
C 0.0317
Y 0.6900
T1 ratio (HW/D) 1.091
T2 ratio (HW/D) 1.193
Slope Correction Factor -0.500

Use unsubmerged inlet control 0 equation below T1

elevation.

Use submerged inlet control 0 equation above T2

elevation

In transition zone between unsubmerged and submerged

inlet control,
interpolate between flows at T1 & T2...
T1 Elevation 6,923.14 ft T1 Flow 7.58 ft3fs
T2 Elevation 6,923.29 ft T2 Flow 8.66 ft3/s
Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack V8i
Pond 2 5 YEAR rev.ppc Center [08.11.01.56]
712212014 27 Siemon Company Drive Suite 200 W Page 7 of 16

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



Subsection: Outlet Input Data
Label: Composite Cutlet Structure - 1

Pond 2 5 YEAR rev.ppc
7i2212014

Return Event: 5 years

Storm Event: CO SPRINGS - 5 Year

Structure ID: Orifice - 1

Structure Type: Orifice-Area

Number of Openings 7
Elevation 6,922.70 ft
Orifice Area 0.0 ft2
Top Elevation 6,925.20 ft
Patum Elevation 6,922.70 ft
Crifice Coefficient 0.600
Structure ID: TW
Structure Type: TW Setup, DS Channel
Tailwater Type Free Ouitfall
Convergence Tolerances
Maximum Iterations 30
Tailwater Tolerance
(Minimum) 0.01 ft
Tailwater Tolerance
(Maximum}) 0.50 ft
Headwater Tolerance
(Minimum) 0.01 ft
Headwater Tolerance
(Maximum) 0.50 ft
Flow Tolerarice (Minimum) 0.001 ft3/s
Flow Tolerance (Maximum) 10.000 ft3/s

Bentley Systems, Inc. Haestad Methods Solution

Center

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

Bentley PondPack V8i
[08.11,01.56]
Page B of 16



—_—

Subsection: Individual Outlet Curves
Label: Composite Outlet Structure - 1

RATING TABLE FOR ONE OUTLET TYPE
Structure ID = Riser - 1 (Inlet Box)

Upstream ID = (Pond Water Sutface)
Downstream ID = Culvert - 1 (Culvert-Circular)

Return Event: 5 years
Storm Event: CO SPRINGS - 5 Year

Water Device (into) Converge Next Downstream Convergence Downstream  Tailwater
Surface Flow  Headwater Downstream Downstream  Hydraulic Error Channel Error

Elevation  (ft3/s) Hydraulic Hydraulic Hydraulic Grade Line {ft2/s) Tallwater (f)

(it) Grade Line  Grade Line Grade Line Errar ()

(ft) (ft) (f) ()

6,520.00 0.00 0.00 | 0.00 0.00 0.00 0.00 (N/A) 0.00
6,920.50 0.00 0.00 | 0.00 0.00 0.00 0.00 (N/A) 0.00
6,921.00 0.00 0.00 | 0.00 0.00 0.00 0.00 (N/A) 0.00
6,921.50 0.00 0.00 | 0.00 0.00 0.00 0.00 {N/A) 0.00
6,922.00 0.00 0.00 | 0.00 0.00 0.00 0.00 (N/A) 0.00
6,922.50 0.00 0.00 1 0.00 0.00 0.00 0.00 (N/A) 0.00
6,922.70 0.00 0.00 | 0.00 0.00 0.00 0.00 (N/A) 0.00
6,923.00 0.00 0.00 | 0.00 6,921.66 0.00 0.00 (N/A) 0.00
6,923.50 0.00 0.00 | 0.00 6,921.77 0.00 0.00 (N/A) 0.00
6,924.00 0.00 0.00 | 0.00 6,921.84 0.00 0.00 (N/A) 0.00
6,924.50 0.00 0.00 | 0.00 6,921,91 0.00 0.00 (N/A) 0.00
6,925.00 0.00 0.00 | 0.00 6,921.97 0.00 0.00 (N/A) 0.00
6,925.20 0.00 0.00 | 0.00 6,921.98 0.00 0.00 (N/A) 0.00
6,925.50 2.46 6,925.50 | Free Qutfall | 6,922.52 0.00 0.00 (N/A) 0.00
6,926.00 10.73 6,926.00 | 6,925.22 6,925.22 0.00 0.00 {N/A} 0.00
6,926.50 22.23 6,926.50 | 6,926.50 6,926.50 0.00 0.00 {N/A) 0.00
6,927.00 36.22 6,927.00 | 6,927.00 6,927.00 0.00 0.00 {N/A) 0.00
6,927.50 52.32 6,927.50 | 6,927.50 6,927.50 0.00 0.00 (N/A) 0.00
6,928.00 70,28 6,928.00 { 6,928.00 6,928.00 0.00 0.00 (N/A) 0.00

Message

Weir: H =0.3ft

WEIR: H =0.8ft

Pond 2 5 YEAR rev.ppc
712212014

WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow,
WS below an invert; no flow,
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.

FULLY CHARGED RISER: ADJUSTED TO

Bentley Systems, Inc. Haestad Methods Solution

Watertown, CT 06795 USA +1-203-755-16866

Center

27 Siemon Company Drive Suite 200 W

Bentley PondPack V8i

[08.11.01.56)
Page 9 of 16



Subsection: Individual Outlet Curves
Label: Composite Outlet Structure - 1

RATING TABLE FOR ONE OUTLET TYPE

Structure ID = Riser - 1 (Inlet Box)

Upstream ID = (Pond Water Surface)
Downstream ID = Culvert - 1 (Culvert-Circular)

Message
FULLY CHARGED RISER: ADJUSTED TO
WEIR: H.=1.3ft
FULLY CHARGED RISER,
DOWNSTREAM CONTROL: Kev=0.
Hev=0.000
FULLY CHARGED RISER,
DOWNSTREAM CONTROL: Kev=0.,
Hev=0.000
FULLY CHARGED RISER,
DOWNSTREAM CONTROL: Kev=0.

Hev=0.000

Pond 2 5 YEAR rev.ppe
712272014

Bentley Systems, [nc. 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: CO SPRINGS - 5 Year

Bentley PondPack V8i
[08.11.01.56}
Page 10 of 16



Subsection: Individual Outlet Curves
Label: Composite Qutlet Structure - 1

RATING TABLE FOR ONE OUTLET TYPE
Structure ID = Culvert - 1 {Culvert-Circular)

Mannings open channel maximum capacity: 9.96 ft3/s
Upstream 1D = Riser - 1, Orifice- 1
Downstream ID = Tailwater (Pond Outfall)

Return Event: 5 years
Storm Event: CO SPRINGS - 5 Year

Water Device (Into) Converge Next Downstream Convergence Downstream  Tallwater
Surface Fiow  Headwater Downstream Downstream = Hydraufic Error Channel Error
Elevation (ft3/s)  Hydraulic Hydraulic Hydraulic Grade Line (ft3/s) Tailwater (ft)
(f) Grade Line Grade Line - Grade Line Error (™
(ft) () (1) ()
6,920.00 0.00 0.00 } 0.00 Free Qutfall 0.00 0.00 (N/A) 0.00
6,920.50 0.00 0.00 | 0.00 Free Qutfall 0.00 0.00 {N/A) 0.00
6,921.00 0.00 0.00 | 0.00 Free Qutfall 0.00 0.00 (N/A) 0.00
6,921.50 0.00 0.00 | 0.00 Free Qutfall 0.00 0.00 (N/A) 0.00
6,922.00 0.00 0.00 | .00 Free Qutfall 0.00 0.00 (N/A) 0.00
6,922.50 0.00 0.00 | 0.00 Free Qutfall 0.00 0.00 (N/A) 0.00
6,922.70 0.00 0.00 { 0.00 Freg Qutfall 0.00 0.00 {N/A) 0.00
6,923.00 0.10 6,921.66 | Free Qutfall | Free Qutfall 0.00 0.00 (N/A) 0.00
6,923.50 0.27 6,921,77 | Free Qutfall | Free Cutfall 0.00 0.00 (N/A) 0.00
6,924.00 0.43 6,921.84 | Free Outfall | Free Qutfall 0.00 0.00 (N/A) 0.00
6,924.50 0.59 6,921.91 | Free Qutfall | Free Qutfall 0.00 0.00 {N/A) 0.00
6,925.00 0.76 6,921.97 | Free Qutfall | Free Qutfall 0.00 0.00 {N/A) 0.00
6,925.20 0.83 6,921.98 | Free Outfall | Free Outfali 0.00 0.00 {N/A) 0.00
6,925.50 3.35 6,922.52 | Free Qutfall | Free Outfall 0.00 0.00 (N/FA) 0.00
6,926.00 11.19 6,925.22 | Free Qutfall | Free Outfall 0.00 0.01 (N/A) 0.00
6,926.50 1231 6,926.50 | Free Outfall | Free Qutfall 0.00 9.92 (N/A) 0.00
6,927.00 12.72 6,927.00 | Free Quifall | Free Quifall 0.00 23.50 (N/A) 0.00
6,927.50 13.13 6,527.50 | Free Qutfall | Free Qutfall 0.00 39.19 {N/A) 0.00
6,928.00 13.53 6,928.00 | Free Qutfall | Free Outfall 0.00 56.75 {N/A) 0.00
Message
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow,
WS below an Invert; no flow.
WS below an Invert; no flow.
WS below an invert; no flow.
CRIT.DEPTH CONTROL Vh= .039ft
Der= .116ft  CRIT.DEPTH Hev= .00ft
CRIT.DEPTH CONTROL Vh= .065ft
Dcr=.190ft CRIT.DEPTH Hev= .00ft
CRIT.DEPTH CONTROL Vh= .084ft
Dcr= .243ft CRIT.DEPTH Hev= .00ft
CRIT.DEPTH CONTROL Vh= .100ft
Der= ,286ft CRIT.DEPTH Hev=.00ft
CRIT.DEPTH CONTROL Vh=.114ft
Dcr= .324ft CRIT.DEPTH Hev= .00ft
Bentley Systems, Inc. Haestad Methods Solution Bentigy PondPack V8i
Pond 2 5 YEAR rev.ppe Center [08.11.01.56)
712212014 27 Siemon Company Drive Suite 200 W Page 11 of 16

Watertown, CT 06795 USA +1-203-755-1666
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Subsection: Individual Outlet Curves
Label: Composite Qutlet Structure - 1

RATING TABLE FOR ONE OUTLET TYPE
Structure ID = Culvert - 1 (Culvert-Circular)

Mannings open channel maximum capacity: 9.96 ft3/s
Upstream ID = Riser - 1, Orifice - 1
Downstream ID = Tailwater (Pond Qutfall)

Message
CRIT.DEPTH CONTROL Vh=.119ft
Der=,339ft  CRIT.DEPTH Hev= ,00ft
CRIT.DEPTH CONTROL Vh= .269ft
Dcr= .697ft  CRIT.DEPTH Hev= .00ft

FULL FLOW...Lfull=412.26ft Vh=.623ft
HL=>5.424ft Hev= .00ft

FULL FLOW...Lfull=435.87ft Vh=.754ft
HL=6.890ft Hev=.00ft

FULL FLOW...Lfull=439.80ft Vh=.806ft
HL=7.421ft Hev= .00ft

FULL FLOW...Lfull=441.47ft Vh=.859ft
HL=7.933ft Hev= .00ft

FULL FLOW...Lfull=443.27ft Vh=.911it

HL=8.447ft Hev= .00ft

Pond 2 5 YEAR rev.ppc
72212014

Bentley Systems, Inc. Haestad Methods Sclution

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

Return Event: 5 years
Storm Event: CO SPRINGS - 5 Year

Bentley PondPack V8i
[08.11.01.56)
Page 12 of 16



Subsection: Individual Outlet Curves
Label: Composite Outlet Structure - 1

RATING TABLE FOR ONE OUTLET TYPE
Structure ID = Orifice - 1 (Orifice-Area)

Upstream ID = (Pond Water Surface)
Downstream ID = Culvert - 1 (Culvert-Circular)

Return Event: 5 years
Storm Event; CO SPRINGS - 5 Year

Water Device {into) Converge Next Downstream Convergence Downstream Tallwater
Surface Flow  Headwater Downstream Downstream Hydraulic Error Channel Error

Elevation (ft3/s) Hydraulic Hydraulic Hydraulic Grade Line (ft3/s) Tailwater (]3]

(ft) Grade Line  Grade Line Grade Line Error (fo

(ft) {ft) (0 {f)

6,920.00 0.00 0.00 | 0.00 0.00 0.00 0.00 (N/A) 0.00
6,920.50 0.00 0.00  0.00 0.00 0.00 0.00 (N/A) 0.00
6,921.00 0.00 0.00 | 0.00 0.00 0.00 0.00 (N/A) 0.00°
6,921.50 0.00 0.00 | 0.00 0.00 0.00 0.00 (N/A) 0.00
6,922.00 0.00 0.00 | 0.00 0.00 0.00 0.00 {N/A) 0.00
6,922.50 0.00 0.00 | 0.00 0.00 0.00 0.00 (N/A) 0.00
6,922.70 0.00 0.00 | 0.00 0.00 0.00 0.00 (N/A) 0.00
6,923.00 0.10 6,923.00 | Free Quifall | 6,921.66 0.00 0.00 (N/A) 0.00
6,923.50 0.27 6,923.50 | Free Outfall | 6,921.77 0.00 0.00 (N/A) 0.00
6,924.00 0.43 6,924.00 | Free Outfall | 6,921.84 0.00 0.00 (N/A) 0.00
6,924.50 0.60 6,924.50 | Free Qutfall | 6,921,91 0.00 0.00 (N/A) 0.00
6,925.00 0.76 6,925.00 | Free Qutfall | 6,921.97 0.00 0.00 (N/A) 0.00
6,925.20 0.83 6,925.20 | Free Qutfall | 5,921.98 0.00 0.00 {N/A) 0.00
6,925.50 0.88 6,925.50 | Free Cutfall | 6,922.52 0.00 0.00 (N/A) 0.00
6,926.00 0.46 6,926.00 | 6,925.22 6,925.22 0.00 0.00 (N/A) 0.00
6,926.50 0.00 6,926.50 | 6,926.50 6,926.50 0.00 0.00 {(N/A) 0.00
6,927.00 0.00 6,927.00 | 6,927.00 6,927.00 0.00 0.00 (N/A) 0.00
6,927.50 0.00 6,927.50 | 6,927.50 6,927.50 0.00 0.00 (N/A) 0.00
6,928.00 0.00 6,928.00 | 6,928.00 6,928.00 0.00 0.00 {N/A) 0.00

Message

Hi=.30; Ht=2.50; Qt=.12
Hi=.80; Ht=2.50; Qt=.12
Hi=1.30; Ht=2,50; Qt=.12
Hi=1.80; Hi=2.50; Qt=.12
Hi=2.30; Ht=2.50; Qt=,12
H =2.50

H=2.80

H=.78

Pond 2 5 YEAR rev.ppc
712212014

WS below an invert; no flow.
WS below an Invert; no flow.
WS below an invert; no flow.
W5 below an invert; no flow.
WS below an invert; no flow.
W5 below an invert; no flow.
WS below an invert; no flow.

Bentley Systems, Inc. Haestad Methods Solution

Watertown, CT 08795 USA +1-203-755-1668

Cender
27 Siemon Company Drive Suite 200 W

Bentley PondPack V8i

[08.11.01.56]
Page 13 of 16



Subsection: Individual Outlet Curves Return Event: 5 years
Label: Composite Outlet Structure - 1 Storm Event: CO SPRINGS - 5 Year

RATING TABLE FOR ONE QOUTLET TYPE
Structure ID = Orifice - 1 (Orifice-Area)

Upstream ID = (Pond Water Surface)
Downstream ID = Culvert - 1 (Culvert-Circular)

Message

FLOW PRECEDENCE SET TO
DOWNSTREAM CONTROLLING
STRUCTURE

FLOW PRECEDENCE SET TO
DOWNSTREAM CONTROLLING
STRUCTURE

FLOW PRECEDENCE SET TO
DOWNSTREAM CONTROLLING
STRUCTURE

FLOW PRECEDENCE SET TO
DOWNSTREAM CONTROLLING
STRUCTURE

Bentiey Systems, Inc. Haestad Methods Solution Bentiey PondPack V8i
Pond 2 5 YEAR rev.ppc Center [08.11.01.58]

72212014 27 Siemon Company Drive Suite 200 W Page 14 of 16
Watertown, CT 06795 USA +1-203-755-1686



Subsection: Modified Rational Graph Return Event: 5 years

Label: Basins Storm Event: CO SPRINGS - 5 Year
Method Type Method T
Time of Duratfon {(Modified
Rational, Criticaf) 0.550 hours
+ Moito
Scale

Rya
\

Flow

L

Time
(1] (2}
Time of Concentration Time of Duration (Mcdified
(Modified Rational, Composite) 0252 hours — pationa, Critical) 0.350 hours
Intensity (Modified Rational, Intensity (Modified Rational, .
Peak) 3.287 in/h Critical) 2.294 in/h
Flow (Modified Rational, Peak) 38.07 ft3fs Flow {Modified Rational, 26.57 f3/s
Critical) )
(3]
First Outflow Breakpoint
(Modified Rational, Method 0.715 hours
T
Flow (Modifled Rational, .
Allowable) 11.00 ft¥/s
[4] (51
Second Qutflow Breakpoint Storage (Modifled Rational, g
(Modified Rational) 0.483 hours  Eetimated) 0.724 acft
Flow {Modifled Rational,
Allowable) 11.00 ft2/s
Bentley Systems, Inc. Haestad Meathods Solution Bentley PondPack V8i
Pond 2 5 YEAR rev.ppc Center [08.11.01.58]
7/2212014 27 Siemon Company Crive Suite 200 W Page 15 of 16

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

BENT GRASS
EAST
Title COMMERCIAL
FILING NO. 2
Engineer MAW
CLASSIC
Company CONSULTING
Date 7/22/2014
POND 2
Notes 10 YEAR

Pond 2 10 YEAR rev.ppc
71222014

Bentley Systems, Inc. Haestad Methods Solution
Center
27 Siemon Company Drive Suite 200 W
Watertown, CT 06795 USA +1-203-755-1656

Bentley PondPack V8i
[08.11.01.58)
Page 1 of 16



CO SPRINGS
Pond 2

Composite Outlet Structure - 1

Basins

Table of Contents
Master Network Summary

I-D-F Table, 10 years

Elevation-Area Volume Curve, 10 years

Outlet Input Data, 10 years

Individua! Qutlet Curves, 10 years

Modified Rational Graph, 10 years

15



Subsection: Master Network Summary

Catchments Summary
Label Scenario Return Hydrograph Time to Peak Peak Flow
Event Volume (hours} (ft2/s)
(years) (ac-f)
Basins Post-Development 10 10 1.556 0.300 26.89
05-1 Post-Development 10 10 0.926 0.650 11.41
052 yost Development 10 10 0.210 0.100 2.59
053 Post-Development 10 10 0.205 0.150 253
‘ear
Node Summary
Label Scenario Return Hydrograph Time fo Peak Peak Flow
' “Event Volume (hours) (fi3/s)
(years) (ac-ft)
0-1 post-Development 10 10 2.106 0.950 17.13
'ear
Pond Summary
Label Scenario Return  Hydrograph Time to Peak  Peak Flow Maximum Maximum
Event Volume (hours) (ft3/s) Watar Pond Storage
(years) {ac-fo) Surface (ac-ft)
Elevation
B [{14]
Post-
Pond 2 (IN) | Development 10 1,556 0.300 26.89 (NfA) (N/A)
10 Year .
Pond 2 Post-
(OUT) Development 10 0.764 1.000 0.60 6,924.50 1.535
10 Year
Bentley Systems, inc. Haestad Methods Solution Bentley PondPack V&I
Pond 2 10 YEAR rev.ppc Center {08.11.01.56]
Ti222ma 27 Siemon Company Drive Suite 200 W Page 2 of 18

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



Subsection: I-D-F Table
Label: CO SPRINGS

Return Event: 10 years

Storm Event: CO SPRINGS - 10 Year

I-D-F Curve
Time Intensity
(hours) (in/h)
0.083 5.960
0.167 4,790
0.250 4,040
0.333 3.520
0.417 3.130
0.500 2.830
0.583 2,580
0.667 2.3%0
0.750 2.220
0.833 2.080
0.917 1.950
1.000 1.850

Pond 2 10 YEAR rev.ppe
772212014

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

Bentley PondPack Vi
[08.11.01.56]
Page 3 of 16



Subsection: Elevation-Area Volume Curve Return Event: 10 years

Label: Pond 2 , Storm Event: CO SPRINGS - 10 Year
Elevation Pianimeter Area Al+A2+sqgr Volume Volume (Total)
{f) (ft2) {acres) (A1*A2) {ac-ft) (ac-ft)
{acres)
6,920.00 0.0 0.003 0.000 0.000 0.000
6,922.00 0.0 0.289 0.321 0.214 0.214
6,923.00 0.0 0.476 1.136 0.379 0.593
6,924.00 0.0 0.693 1.743 0.581 1.174
6,925.00 0.0 0.820 2.267 0.756 1.930
6,926.00 0.0 0.892 2.567 0.856 2.785
6,928.00 0.0 1.070 2,939 1,959 4,745
Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack V8i
Pond 2 10 YEAR rev.ppc Center [08.11.01.66]
7i2212014 27 Siemon Company Drive Suite 200 W Page 4 of 16

Watertown, CT 06795 USA +1-203-7565-1666



Subsection: Qutlet Input Data

Label: Composite Outlet Structure - 1

Requested Pond Water Surface Elevations

Return Event: 10 years

Minimuim (Headwater) 6,920.00 ft
Increment (Headwater) 0.50 ft
Maximum (Headwater) 6,928.00 ft
Qutlet Connectivity
Structure Type Outlet ID Direction Qutfall El E2
() {ft)
Inlet Box Riser - 1 Forward | Culvert - 1 6,925.20 6,928.00
Orifice-Area Orifice - 1 | Forward Culvert - 1 6,922.70 6,928.00
Culvert-Circular Culvert - 1 | Forward ™ 6,921.50 6,928.00
Tallwater Settings | Tailwater (NfA) {N/AY

Pond 2 10 YEAR rev.ppe
712212014

Bentley Systems, Inc. Haestad Methods Solution
Center

27 Siermon Company Drive Suite 200 W
Watertown, CT 06785 USA +1-203-755-1666

Storm Event: CO SPRINGS - 10 Year

Bentley PondPack VBi
[08.11.01.56)
Page 5 of 16



Subsection: Qutlet Input Data
Label: Composite Outlet Structure - 1

Pond 2 10 YEAR rev.ppc
Ti2212014

Return Event: 10 years

Storm Event: CO SPRINGS - 10 Year

Structure ID: Riser- 1
Structure Type: Inlet Box

Number of Openings
Elevation

Orifice Area

Orifice Coefficient
Weir Length

Weir Coefficient

K Reverse
Manning's n

Kev, Charged Riser
Weir Submergence
Orifice H to crest

1
6,925.20 ft
15.0 ft?
0.600
5.00 ft
3.00 (t"0.5)/s
1.000
0.000
0.000
False
False

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
[08.11.01.56]
Page6 of 16



Subsection: Outlet Input Data Return Event: 10 years
Label: Composite Outlet Structure - 1 Storm Event: CO SPRINGS - 10 Year

Structure ID: Culvert - 1
Structure Type: Culvert-Circular

Number of Barrels 1
Diameter 18.01in
Length 450.00 ft
Length (Computed Barrel) 450.01 ft
Slope (Computed) 0.008 fi/ft

Outlet Control Data

Manning's n 0.013
Ke 0.200
Kb 0.018
Kr 0.000
Convergence Tolerance 0.00 ft

Inlet Control Data

Equation Form Form 1
K 0.0045
M 2.0000
Cc 0.0317
Y 0.6900
T1 ratio (HW/D) 1,091
T2 ratio (HW/D) 1.193
Slope Correction Factor -0.500

Use unsubmerged inlet control O equation below T1

elevation.

Use submerged inlet control 0 equation above T2

elevation

In transition zone between unsubmerged and submerged

inlet control,
interpolate between flows at T1 & T2...
T1 Elevation 6,923.14 f T1 Flow 7.58 ft3/s
T2 Elevation 6,923.29 ft T2 Flow 8.66 ft3/s
Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack V&i
Pond 2 10 YEAR rev.ppc Center [08.11.01.56]
7/2212014 27 Siemon Company Drive Suite 200 W Page 7 of 18

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



Subsection: Outlet Input Data
Label: Composite Outlet Structure - 1

Pond 2 10 YEAR rev.ppc
72224

Return Event:

Storm Event: CO SPRINGS -

Structure ID: Orifice - 1

Structure Type: Orifice-Area

Number of Openings 7
Elevation 6,922,70 ft
Orifice Area 0.0 f2
Top Elevation 6,925,20 ft
Datum Elevation 6,922.70 ft
Orifice Coefficient 0.600
Structure ID: TW
Structure Type: TW Setup, DS Channel
Tailwater Type Free Qutfall
Convergence Tolerances
Maximum Iterations 30
Taliwater Tolerance
(Minimum) o.01 1
Tailwater Tolerance
(Maximum) 0.50 ft
Headwater Tolerance
(Minimumy} 0.01
Headwater Tolerance
{Maximum) 0.50 R
Flow Tolerance (Minimum}) 0.001 ft3/s
Flow Tolerance {Maximum} 10.000 fi3/s

Bentley Systems, Inc. Haestad Methods Solution
Center

27 Siemon Company Drive Suite 200 W
Watertown, CT 08795 USA +1-203-755-1666

10 years
10 Year

Bentley PondPack V&i

[08.11.01.56}
Page 8 of 16



Subsection: Individual Outlet Curves
Label: Composite Outlet Structure - 1

RATING TABLE FOR ONE OUTLET TYPE
Structure ID = Riser - 1 (Inlet Box)

Upstream ID = (Pond Water Surface)
Downstream ID = Culvert - 1 (Culvert-Circular)

Return Event: 10 years
Storm Event: CO SPRINGS - 10 Year

Water Device (into) Converge Next Downstream Convergence Downstream Tailwater
Surface Flow  Headwater Downstream Downstream  Hydraulic Error Channel Error
Elevation  (ft3/s) Hydraulic Hydraulic Hydraulic Grade Line (ft3/s) Tailwater (ft)
(ft) Grade Line  GradeLine  Grade Line Error (ft)
(ft) (ft) (ft) (ft)
6,920.00 0.00 0.00 | 0.00 0.00 0.00 0.00 (N/A) 0.00
6,920.50 0.00 0.00 | 0.00 0.00 0.00 0.00 (N/A) 0.00
6,921.00 0.00 0.00 | 0.00 0.00 0.00 0.00 (N/A) 0.00
6,921.50 0.00 0.00 | 0.00 0.00 0.00 0.00 (N/A) 0.00
6,922.00 0.00 0.00 | 0.00 0.00 0.00 0.00 (N/A) 0.00
6,922.50 0.00 0.00 | 0.00 0.00 0.00 0.00 (N/A) 0.00
6,922.70 0.00 0.00 | 0.00 0.00 0.00 0.00 (N/A) 0.00
6,923.00 0.00 0.00 | 0.00 6,921.66 0.00 0.00 (N/A) 0.00
6,923.50 0.00 0.00 | 0.00 6,921.77 0.00 0.00 (N/A) 0.00
6,924.00 0.00 0.00 | 0.00 6,921.84 0.00 0.00 (N/A) 0.00
6,924.50 0.00 0.00 | 0.00 6,921.91 0.00 0.00 (N/A) 0.00
6,925.00 0.00 0.00 | 0.00 6,921.97 0.00 0.00 (N/A) 0.00
6,925.20 0.00 0.00 | 0.00 6,921.98 0.00 0.00 (N/A) 0.00
6,925.50 246 6,925.50 | Free Outfall | 6,922.52 0.00 0.00 (N/A) 0.00
6,926.00 10.73 6,926.00 | 6,925.22 6,925.22 0.00 0.00 (N/A) 0.00
6,926.50 22.23 6,926.50 | 6,926.50 6,926.50 0.00 0.00 (N/A) 0.00
6,927.00 36.22 6,927.00 | 6,927.00 6,927.00 0.00 0.00 (N/A) 0.00
6,927.50 52.32 6,927.50 | 6,927.50 6,927.50 0.00 0.00 (N/A) 0.00
6,928.00 70.28 6,928.00 | 6,928.00 6,928.00 0.00 0.00 (N/A) 0.00
Message
WS below an invert; no flow,
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
Weir: H =0.3ft
FULLY CHARGED RISER: ADJUSTED TO
WEIR: H =0.8ft
Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack V8i
Pond 2 10 YEAR rev.ppc Center [08.11.01.56]
712212014 27 Siemon Company Drive Suite 200 W Page 9 of 16

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



Subsection: Individual Qutlet Curves

Label: Composite OQutlet Structure - 1

RATING TABLE FOR ONE OUTLET TYPE
Structure ID = Riser - 1 (Inlet Box)

Upstream ID = (Pond Water Surface)
Downstream ID = Culvert - 1 {Culvert-Circular)

Message
FULLY CHARGED RISER: ADJUSTED TO
WEIR: H =1.3ft
FULLY CHARGED RISER,
DOWNSTREAM CONTROL: Kev=0.
Hev=0.000
FULLY CHARGED RISER,
DOWNSTREAM CONTROL: Kev=0.
Hev=0.000
FULLY CHARGED RISER,
DOWNSTREAM CONTROL: Kev=0.
Hev=0.000

Pond 2 10 YEAR rev.ppc
712212014

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

Return Event: 10 years

Storm Event: CO SPRINGS - 10 Year

Bentley PondPack VB
" [08.11.01.56)
Page 10 of 16



Subsection: Individual Outlet Curves
Label: Composite Qutlet Structure - 1

RATING TABLE FOR ONE OUTLET TYPE

Structure ID = Culvert - 1 (Culvert-Circular)

Mannings open channel maximum capacity: 9.96 ft3/s
Upstream ID = Riser - 1, Orifice - 1
Downstream ID = Tailwater (Pond Outfall)

Storm Event:

Return Event: 10 years
CO SPRINGS - 10 Year

Water Device (into) Converge Next Downstream Convergence Downstream Tailwater
Surface Flow  Headwater Downstream Downstream Hydraulic Error Channel Error

Elevation  (ft3/s) Hydraulic Hydraulic Hydraulic Grade Line (ft3/s) Tailwater (ft)

(ft) Grade Line  Grade Line Grade Line Error (ft)
(ft) () (ft) (ft)

6,920.00 0.00 0.00 | 0.00 Free Outfall 0.00 0.00 (N/A) 0.00
6,920.50 0.00 0.00 | 0.00 Free Qutfall 0.00 0.00 (N/A) 0.00
6,921.00 0.00 0.00 | 0.00 Free Qutfall 0.00 0.00 (N/A) 0.00
6,921.50 0.00 0.00 | 0.00 Free Quitfall 0.00 0.00 (N/A) 0.00
6,922.00 0.00 0.00 | 0.00 Free Qutfall 0.00 0.00 (N/A) 0.00
6,922.50 0.00 0.00 | 0.00 Free Qutfall 0.00 0.00 (N/A) 0.00
6,922.70 0.00 0.00 | 0.00 Free OQutfall 0.00 0.00 (N/A) 0.00
6,923.00 0.10 6,921.66 | Free Outfall | Free Outfall 0.00 0.00 (N/A) 0.00
6,923.50 0.27 6,921.77 | Free Outfall | Free Qutfall 0.00 0.00 (N/A) 0.00
6,924.00 0.43 6,921.84 | Free Outfall | Free Qutfall 0.00 0.00 (N/A) 0.00
6,924.50 0.59 6,921.91 | Free Outfall | Free Qutfall 0.00 0.00 (N/A) 0.00
6,925.00 0.76 6,921.97 | Free Outfall | Free OQutfall 0.00 0.00 (N/A) 0.00
6,925.20 0.83 6,921.98 | Free Outfall | Free Outfall 0.00 0.00 (N/A) 0.00
6,925.50 3.35 6,922.52 | Free Outfall | Free Quitfall 0.00 0.00 (N/A) 0.00
6,926.00 11.19 6,925.22 | Free Qutfall | Free Outfall 0.00 0.01 (N/A) 0.00
6,926.50 12.31 6,926.50 | Free Qutfall | Free Outfall 0.00 9.92 (N/A) 0.00
6,927.00 12.72 6,927.00 | Free QOutfall | Free Outfall 0.00 23.50 (N/A) 0.00
6,927.50 13.13 6,927.50 | Free Outfall | Free Qutfall 0.00 39.19 (N/A) 0.00
6,928.00 13.53 6,928.00 | Free Qutfall | Free Outfall 0.00 56.75 (N/A) 0.00

Message

WS below an invert; no flow.

WS below an invert; no flow.

WS below an invert; no flow.

WS below an invert; no flow.

WS below an invert; no flow.

WS below an invert; no flow.

WS below an invert; no flow.

CRIT.DEPTH CONTROL Vh= .039ft

Der= .116ft CRIT.DEPTH Hev= .00ft

CRIT.DEPTH CONTROL Vh= .065ft

Dcr=.190ft CRIT.DEPTH Hev= .00ft

CRIT.DEPTH CONTROL Vh= .084ft

Dcr= .243ft CRIT.DEPTH Hev= .00ft

CRIT.DEPTH CONTROL Vh=.100ft

Dcr= .286ft CRIT.DEPTH Hev= .00ft

CRIT.DEPTH CONTROL Vh= .114ft

Dcr= .324ft CRIT.DEPTH Hev= .00ft

Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack V8i

Pond 2 10 YEAR rev.ppc
712212014

Center

27 Siemon Company Drive Suite 200 W

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

[08.11.01.56]
Page 11 of 16



Subsection: Individual Outlet Curves

Label: Composite Ouliet Structure - 1

RATING TABLE FOR ONE OUTLET TYPE
Structure ID = Culvert- 1 (Culvert-Circular)

Mannings open channel maximum capacity: 9.96 ft3/s

Upstream ID = Riser - 1, Orifice - 1

Downstream ID = Tailwater (Pond Outfall)

Message
CRIT.DEPTH CONTROL Vh=.119ft
Der= .339ft CRIT.DEPTH Hev= .00ft
CRIT.DEPTH CONTROL Vh= .269ft
Dcr= .697ft  CRIT.DEPTH Hev= .00ft
FULL FLOW.,.Lfull=412.26ft Vh=,623ft
HL=5.424ft Hev= .00ft
FULL FLOW...Lfull=435.87ft Vh=.754ft
HL=6.890ft Hev=.00ft
FULL FLOW...Lfull=439.80ft Vh=.806ft
HL=7.421ft Hev= .00ft
FULL FLOW...Lfull=441.47ft Vh=.859¢
HL=7.933ft Hev= .00ft

FULL FLOW...Lfull=443.27ft Vh=.911ft
HL=8.447ft Hev= .00ft

Pond 2 10 YEAR rev.ppc
7/22/2014

Bentley Systems, Inc. Haestad Methods Solution

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

Return Event: 10 years

Storm Event: CO SPRINGS - 10 Year

Bentley PondPack V8i
[08.11.01.56]
Page 12 of 18



Subsection: Individual Qutlet Curves
Label: Composite Outiet Structure - 1

RATING TABLE FOR ONE OUTLET TYPE
Structure ID = Orifice - 1 (Orifice-Area)

Upstream ID = (Pond Water Surface)
Downstream ID = Culvert - 1 (Culvert-Circular)

Return Event: 10 years
Storm Event: CO SPRINGS - 10 Year

Water Device {into) Converge Next Downstream Convergence Downstream Tailwater
Surface Flow Headwater Downstream Downstream  Hydraulic Error Channel Error
Elevation (ft3/s)  Hydmaulic Hydraulic Hydraulic Grade Line (ft3/s) Tailwater (ft)
(5 Grade Line  Grade Line Grade Line Error (ft)
() (f (ft) ()
6,920.00 0.00 0.00] 0.00 0.00 0.00 0.00 (N/A) 0.00
6,920.50 0.00 0.00 | 0.00 .00 0.00 0.00 (N/A) 0.00
6,921.00 0.00 0.00 § 0.00 0.00 0.00 0.00 (N/A) 0.00
6,921.50 0.00 0.00 1 0.00 0.00 0.00 0.00 {N/A) 0.00
6,922.00 0.00 0.00 | 0.00 0.00 0.00 0.00 (N/A) 0.00
6,922.50 0.00 0.00 | 0.00 0.00 0.00 0.00 (N/A) 0.00
6,922.70 0.00 0.60 | 0.00 0.00 0.00 0.00 (N/A) 0.00
6,923.00 0.10 6,923.00 | Free Outfall | 6,921.66 0.00 0.00 (N/A) 0.00
6,923.50 0.27 6,923.50 | Free Outfall | 6,921.77 0.00 0.00 (N/A) 0.00
6,924.00 0.43 6,924.00 | Free Outfall | 6,921.84 0.00 0.00 (N/A) 0.00
6,924.50 0.60 6,924.50 | Free Qutfall | 6,921.91 0.00 0.00 (N/A) 0.00
6,925.00 0.76 6,925.00 | Free Qutfall | 6,921.97 0.00 0.00 {N/A) 0.00
6,925.20 0.83 6,925.20 | Free Qutfall | 6,921.98 0.00 0.00 {N/A) 0.00
6,925.50 0.88 6,925.50 | Free Qutfall | 6,922.52 0.00 0.00 (N/A) 0.00
6,926.00 0.46 6,926.00 | 6,925.22 6,925.22 0.00 0.00 (N/A) 0.00
6,926.50 0.00 6,926.50 | 6,926.50 6,926.50 0.00 0.00 (N/A) 0.00
6,927.00 0.00 6,927.00 | 6,927.00 6,927.00 0.00 0.00 (N/A) 0.00
6,927.50 0.00 6,927.50 | 6,927.50 6,927.50 0.00 0.00 (N/A) 0.00
6,928.00 0.00 6,928.00 | 6,928.00 6,928.00 0.00 0.00 (N/A) 0.00
' Message
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no fiow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
Hi=.30; Ht=2.50; Qt=.12
Hi=.80; Ht=2.50; Qt=.12
Hi=1.30; Ht=2.50; Qt=.12
Hi=1.80; Ht=2.50; Qt=.12
Hi=2.30; Ht=2,50; Qt=.12
H =250
H=2.80
H=.78
Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack V8i
Pond 2 10 YEAR rev.ppc Center [08.11.01.56]
7/22/12014 27 Siemon Company Drive Suite 200 W Page 13 of 16

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



Subsection: Individual Qutiet Curves Return Event; 10 years
Label: Composite Outlet Structure - 1 Storm Event: CO SPRINGS - 10 Year

RATING TABLE FOR ONE OUTLET TYPE
Structure ID = Orifice - 1 (Orifice-Area)

Upstream ID = (Pond Water Surface)
Downstream ID = Culvert - 1 (Culvert-Circular)

Message

FLOW PRECEDENCE SET TO
DOWNSTREAM CONTROLLING
STRUCTURE

FLOW PRECEDENCE SET TO
DOWNSTREAM CONTROLLING
STRUCTURE

FLOW PRECEDENCE SET TO
DOWNSTREAM CONTROLLING
STRUCTURE

FLOW PRECEDENCE SET TO
DOWNSTREAM CONTROLLING
STRUCTURE

Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack V8i

Pond 2 10 YEAR rev.ppc Center [08.11.01.58]

7i2212014 27 Siemon Company Drive Suite 200 W Page 14 of 16
Watertown, CT 06795 USA +1-203-755-1666



Subsection: Modified Rational Graph Return Event: 10 years

Label: Basins Storm Event: CO SPRINGS - 10 Year
Method Type Method T

Time of PBuration (Modified

Rational, Critical) 0.700 hours

rn
q
&
o

Flow

>
>
=
o
imd
(=g
o

w

Time
{1 (2
Time of Concentration Time of Duration (Modifled
(Modified Rational, Composite) %252 hours  pational, Critical) 0.700 hours
Intensity {(Modified Rational, Intensity (Modifled Rational,
Peak) 3.840 infh Critical) 2.322 infh
Flow (Modified Rational, Peak) 44.48 ft3/s Flow (Modified Rational, 96.89 fta/s
Critical) )
3]
First Qutflow Breakpoint
(Modified Rational, Method 0.867 hours
7
Flow (Modified Rational, .
Allowable) 11.00 ft3/s
[4] (]
Second Outflow Breakpoint Storage {Modified Rational, g
(Modified Rational) 0.494 hoUrS  Eotimated) 0.340 acft
Flow (Modified Rational,
Allowable) 11.00 é/fs
Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack V8i
Pond 2 10 YEAR rev.ppc Center [08.11.01.56]
7221204 27 Siemon Company Drive Suite 200 W Page 15 of 16

Watertown, CT 06795 USA +1-203-755-1666
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Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack V8i
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Watertown, CT 06785 USA +1-203-755-1666



Project Summary

BENT GRASS

EAST

Title COMMERCIAL

FILING NO. 2

Engineer MAW

CLASSIC

Company CONSULTING

Date 7/22/2014
POND 2

Notes 100 YEAR

Pond 2 100 YEAR rev.ppc
Fl22/2014

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

Bentley PondPack V8i
[08.11.01.56]
Page 1 of 16



CO SPRINGS
Pond 2

Composite Outlet Structure - 1

Basins

Table of Contents
Master Network Summary

I-D-F Table, 100 years

Elevation-Area Volume Curve, 100 years

Qutlet Input Data, 100 years
Individual Qutlet Curves, 100 years

Medified Rational Graph, 100 years

15



Subsection: Master Network Summary

Catchments Summary
Label Scenario Retumn Hydrograph Time to Peak Peak Flow
Event Volume (hours) (fe3/s)
(years) (acf)
. Post-Development
Basins 100 Year 100 2.972 0.300 36.61
_ Post-Development
05-1 10D Year 100 1.972 0.650 24.29
Post-Development
0s-2 100 Year 100 0.338 0.100 4.18
Post-Development
05-3 100 Year 100 0.332 0.150 4.10
Node Summary
Label Scenario Retumn Hydrograph TFime to Peak Peak Flow
o Event Volume (hiours) (ft3/s)
(years) (ac-f)
" Post-Development
01 100 Year 100 4513 1.000 37.06
Pond Summary
Label Scenario Retum  Hydrograph Timeto Peak - Peak Flow Maximum Maximum
Event = Volume {hours} (ft3/s) Water Pond Storage
(years) (ac-ft) Surface (ac-ft)
Elevation
(f)
Post-
Pond 2 (IN) | Development 100 2.972 0.300 36.61 (N/A) (N/A)
100 Year
Pond 2 Post-
(oUT) Development 100 1.870 1,200 10,20 6,925.94 2.730
100 Year
Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack V8i
Pond 2 100 YEAR rev.ppc Center [08.11.01.56]
7i22{2014 27 Siemon Company Drive Suite 200 W Page 2 of 16

Watertown, CT 06785 USA +1-203-755-1666




Subsection: I-D-F Table Return Event: 100 years

Label: CO SPRINGS Storm Event; CO SPRINGS - 100 Year
I-D-F Curve
Time Intensity
(hours) (in/h)
0.083 9.070
0.167 7.250
0.250 6.160
0.333 5.360
0.417 4,770
0.500 4.310
0.583 3.940
0.667 3.630
0.750 3.380
0.833 3.160
0.917 2.980
1.000 2.810
Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack V8i
Pond 2 100 YEAR rev.ppc Center [08.11.01.56]
71222014 27 Siemon Company Drive Suite 200 W Page 3 of 16

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



Subsection: Elevation-Area Volume Curve

Return Event: 100 years

Label; Pond 2 Storm Event: CO SPRINGS - 100 Year
Elevation Planimeter Area Al+A2+sqr Volume Volume (Total)
(5] (f2) (acres) (A1*A2) (ac-ft) (ac-ft)
(acres) .
6,920.00 0.0 0.003 0.000 0.000 0.000
6,922.00 0.0 0.289 0.321 0.214 0.214
6,923.00 0.0 0.476 . 1.136 0.379 0.593
6,924.00 0.0 0.693 1.743 0.581 1,174
6,925.00 0.0 0.820 2.267 0.756 1.930
6,926.00 0.0 0.892 2.567 0.856 2.785
6,928.00 0.0 1.070 2.939 1,959 4,745
Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack V8i
Pond 2 100 YEAR rev.ppc Center [08.11,01.56]
712212014 27 Siemon Company Drive Suite 200 W Page 4 of 16

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



Subsection: Qutlet Input Data

Label: Composite Qutlet Structure - 1

Requested Pond Water Surface Elevations

Return Event: 100 years

Minimum (Headwater) 6,920.00 ft
Increment (Headwater) 0.50 ft
Maximum (Headwater) 6,928.00 ft
Outlet Connectivity
Structure Type  _OQutlet ID Direction Cutfall El E2
m (3]
Inlet Box Riser - 1 Forward Culvert - 1 6,925.20 6,928.00
Orifice-Area Orifice -1 | Forward Culvert - 1 6,922.70 6,928.00
Culvert-Circular Culvert - 1 | Forward T™W 6,921,50 6,928.00
Tailwater Settings | Tailwater (N/A) (N/A)

Pond 2 100 YEAR rev_ppc
71222014

Bentley Systems, Inc. Haestad Methods Solution

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

Center

Storm Event; CO SPRINGS - 100 Year

Bentley PondPack V8i
[08.11.01.56]
Page 5 of 16



Subsection: Qutlet Input Data
Label: Composite Outlet Structure - 1

Pond 2 100 YEAR rev.ppc
71222014

Return Event: 100 years

Storm Event: CO SPRINGS - 100 Year

Structure ID: Riser - 1
Structure Type: Inlet Box

Number of Openings
Elevation

Orifice Area

Orifice Coefficient
Weir Length

Weir Coefficient

K Reverse
Manning's n

Kev, Charged Riser
Weir Submergence
Orifice H to crest

1
6,925.20 ft
15.0 ft2
0.600
500 ft
3.00 (ft0.5)/s
1.000
0.000
0.000
False
False

Bentley Systems, Inc. Haestad Methods Solution

Center

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

Bentley PondPack Vi
[08.11.01.56]
Page 8 of 16



Subsection: Qutlet Input Data Return Event: 100 years
Label: Composite Outlet Structure - 1 Storm Event: CO SPRINGS - 100 Year

Structure ID: Culvert - 1
Structure Type: Culvert-Circular

Number of Barrels 1
Diameter 180in

i Length 450.00 ft
Length (Computed Barrel) 450.01 fi

! Slope (Computed) 0.008 fi/ft

Qutlet Control Data

! Manning's n 0.013

i Ke 0.200

Kb 0.018

‘! Kr 0.000
; Convergence Tolerance 0.00 ft

Inlet Control Data

) Equation Form Form 1

K 0.0045
ol M 2.0000
— C 0.0317
Y 0.6900
T1 ratlo (HW/D) 1.091
. T2 ratio (HW/D) 1.193
Slope Correction Factor -0.500
Use unsubmerged inlet control O equation below T1
i elevation.
Use submerged inlet control 0 equation above T2
elevation

In transition zone between unsubmerged and submerged

inlet control,
interpolate between flows at T1 & T2...
T1 Elevation - 6,923.14 ft T1 Flow 7.58 ft3fs
T2 Elevation 6,923.29 ft T2 Flow 8.66 fi3/s
Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack VBi
Pond 2 100 YEAR rev.ppc Center [08.11.01.56]
712212014 27 Siemon Company Drive Suite 200 W Page 7 of 16

Watertown, CT 06796 USA +1-203-755-1668



Subsection: Outlet Input Data
Label: Composite Outlet Structure - 1

Pond 2 100 YEAR rev.ppe
772212014

Return Event: 100 years
Storm Event: CO SPRINGS - 100 Year

Structure ID: Orifice - 1

Structure Type: Orifice-Area

Number of Openings 7
Elevation 692270 ft
Orifice Area 0.0 ft2
Top Elevation 6,925.20 ft
Datum Elevation 6,922.70 ft
Orifice Coefficient 0.600
Structure 1D; TW
Structure Type: TW Setup, DS Channel
Tailwater Type Free Qutfall
Convergence Tolerances
Maximum Iterations 30
Tallwater Tolerance
(Minimum) 0.01
Tailwater Tolerance
(Maximum}) 0.50 ft
Headwater Tolerance
(Minimum) 0.01 ft
Headwater Tolerance
(Maximum) 0.50 ft
Flow Tolerance (Minimum} 0.001 ft3/s
Flow Tolerance (Maximum) 10.000 ft3/s

Bentley Systems, Inc. Haestad Methods Solution

Center

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

Beniley PondPack V8i

[08.11.01.56]
Page 8 of 16



Subsection: Individua! Outiet Curves
Label: Composite Qutlet Structure - 1

RATING TABLE FOR ONE OUTLET TYPE
Structure ID = Riser - 1 (Inlet Box)

Upstream ID =

{Pond Water Surface)

Downstream ID = Culvert - 1 (Culvert-Circular)

Return Event: 100 years
Storm Event: CO SPRINGS - 100 Year

Water Device {into) Converge Next Downstream Convergence Downstream Tailwater
Surface Flow Headwater Downstream Downstream Hydraulic Error Channel Error
Elevation (ft3/s) Hydraulic Hydraulic Hydraulic Grade Line {ft3/s) Tailwater (ft)
Grade Line  Grade Line Grade Line Error (ft)
(ft) 0] () (f©)
6,920.00 0.00 0.00 | 0.00 0.00 0.00 0.00 (N/A) 0.00
6,920.50 0.00 0.00 | 0.00 0.00 0.00 0.00 (N/A) 0.00
6,921.00 0.00 0.00 | 0.00 0.00 0.00 0.00 {N/A) 0.00
6,921.50 0.00 0.00  0.00 0.00 0.00 0.00 {N/A) 0.00
6,922.00 0.00 0.00 | 0.00 0.00 0.00 0.00 (N/A) 0.00
6,922.50 0.00 0.00 | 0.00 0.00 0.00 0.00 (N/A) 0.00
6,922.70 0.00 0.00 | 0.00 0.00 0.00 0.00 (N/A) 0.00
6,923.00 0.00 0.00 | 0.00 6,921.66 0.00 0.00 (N/A) 0.00
6,923.50 0.00 0.00 | 0.00 6,921.77 0.00 0.00 (N/A} 0.00
6,924.00 0.00 0.00 | 0.00 6,921.84 0.00 0.00 (N/A) 0.00
6,924.50 0.00 0.00 | 0.00 6,921.91 0.00 0.00 (N/A) 0.00
6,925.00 0.00 0.00 | 0.00 6,921.97 0.00 0.00 (N/A) 0.00
6,925.20 0.00 0.00 | 0.00 6,921.58 0.00 0.00 (N/A) 0.00
6,925.50 246 6,925.50 | Free Qutfall | 6,922.52 0.00 0.00 {N/A) 0.00
6,926.00 10.73 6,926.00 | 6,925.22 6,925.22 0.00 0.00 (N/A) 0.00
6,926.50 22.23 6,926.50 | 6,926.50 6,926.50 0.00 0.00 (N/A) 0.00
6,927.00 36.22 6,927.00 | 6,927.00 6,927.00 0.00 0.00 (N/A) 0.00
6,927.50 52.32 6,927.50 | 6,927.50 6,927.50 0.00 0.00 (N/A) 0.00
6,928.00 70.28 6,928.00 | 6,928.00 6,928.00 0.00 0.00 (N/A) 0.00
B Message
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an Invert; no flow,
WS below an Invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no fiow.
WS below an invert; no flow.
Weir: H =0.3ft
FULLY CHARGED RISER: ADJUSTED TO
WEIR: H =0.8ft
Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack V8i
Pond 2 100 YEAR rev.ppc Center [08.11.01.586]
7i22/2014 27 Siemon Company Drive Suite 200 W Page 9 of 16

Watertown, CT 068785 USA +1-203-755-1666



Subsection: Individual Outlet Curves

Label: Composite Outlet Structure - 1

RATING TABLE FOR ONE OUTLET TYPE
Structure ID = Riser - 1 (Inlet Box)

Upstream ID = (Pond Water Surface)
Downstream ID = Culvert - 1 (Culvert-Circular)

Message
FULLY CHARGED RISER: ADJUSTED TO
WEIR: H =1.3ft
FULLY CHARGED RISER,
DOWNSTREAM CONTROL: Kev=0,
Hev=0.000
FULLY CHARGED RISER,
DOWNSTREAM CONTROL: Kev=0.
Hev=0.000
FULLY CHARGED RISER,
DOWNSTREAM CONTROL: Kev=0.
Hev=0.000

Pond 2 100 YEAR rev.ppe
72212014

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

Return Event: 100 years

Storm Event: CO SPRINGS - 100 Year

Bentley PondPack VBi
[08.11.01.56]
Page 10 of 18



Subsection: Individual Outlet Curves
Label: Composite Qutlet Structure - 1

RATING TABLE FOR ONE OUTLET TYPE
Structure ID = Culvert - 1 (Culvert-Circular)

Mannings open channel maximum capacity: 9.96 ft3/s
Upstream ID = Riser - 1, Orifice - 1
Downstream ID = Tallwater (Pond Qutfall)

Return Event: 100 years

Storm Event: CO SPRINGS - 100 Year

Water Device (intg) Converge Next Downstream Convergence Downstream Tailwater
Surface Flow  Headwater Downstream Downstream  Hydraulic Error Channel Error
Elevation (ft3/s)  Hydraulic Hydraulic " Hydraulic Grade Line’ (f3/s) Tailwater (ft)
() Grade Line Gradeline  Grade Line Error (ft)
(1) (ft) (ft) (1)
6,920.00 0.00 0.00 | 0.00 Free Qutfall 0.00 0.00 (N/A) 0.00
6,920.50 0.00 0.00 | 0.00 Free Qutfall 0.00 0.00 (N/A) 0.00
6,921.00 0.00 0.00 ] 0.00 Free Qutfall 0.00 0.00 {N/A) 0.00
6,921.50 0.00 0.00 ; 0.00 Free Outfall 0.00 0.00 (N/A) 0.00
6,922.00 0.00 0.00 | 0.00 Free Outfall 0.00 0.00 (N/A) 0.00
6,922.50 0.00 0.00 | 0.00 Free Outfall 0.00 0.00 (N/A) 0.00
6,922,70 0.00 0.00 | 0,00 Free Qutfall 0.00 0.00 (N/A} 0.00
6,923.00 0.10 6,921.66 | Free Qutfall | Free Qutfall 0.00 0.00 (N/A) 0.00
6,923.50 0.27 6,921.77 | Free Outfall | Free Qutfall 0.00 0.00 (N/A) 0.00
6,924.00 0.43 6,921.84 | Free Outfall | Free Cutfall 0.00 0.00 (N/A) 0.00
6,924.50 0.59 6,921.91 { Free Qutfall | Free Qutfall 0.00 0.00 (N/A) 0.00
6,925.00 0.76 6,921.97 | Free Quifall | Free Quifall 0.00 0.00 (N/A) 0.00
6,925,20 0.83 6,921.98 | Free Outfall | Free Qutfall 0.00 0.00 {N/A) 0.00
6,925.50 3.35 6,922.52 | Free Outfall } Free Qutfall © 0.00 0.00 (N/A) 0.00
6,926.00 11.19 6,925.22 | Free Outfall | Free Qutfall 0.00 0.01 (N/A) 0.00
6,926.50 1231 6,926.50 | Free Qutfall | Free Qutfall 0.00 9.92 (N/A) 0.00
6,927.00 12.72 6,927.00 | Free OQutfall | Free Qutfall 0.00 23.50 (N/AY 0.00
6,927.50 13.13 6,927.50 | Free Outfalt | Free Qutfall 0.00 39.19 {N/A) 0.00
6,928.00 13.53 6,928.00 | Free Outfall | Free Outfall 0.00 56.75 {N/A) 0.00
Message

WS below an invert; no flow.

WS below an invert; no flow.

WS below an invert; no flow.

WS below an invert; no flow.

WS below an invert; no flow.

WS below an invert; no flow.

WS below an invert; no flow,

CRIT.DEPTH CONTROL Vh= .038ft

Der=.116ft CRIT.DEPTH Hev= .00it

CRIT.DEPTH CONTROL Vh= .065ft

Dcr= .190ft  CRIT.DEPTH Hev= .Q0ft

CRIT.DEPTH CONTROL Vh=.084ft

Dcr= .243ft CRIT.DEPTH Hev= .00ft

CRIT.DEPTH CONTROL Vh=.100ft

Der= .286ft  CRIT.DEPTH Hev= .00ft

CRIT.DEPFTH CONTROL Vh=.114ft

Dcr= .324ft CRIT.DEPTH Hev= .00ft

Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack V8i
Pond 2 100 YEAR rev.ppc Center [08.11.01.56]

72212014 27 Siemon Company Drive Suite 200 W
Watertown, CT 06795 USA +1-203-755-1666

Page 11 of 16



Subsection: Individual Outlet Curves

Label: Composite Outlet Structure - 1

RATING TABLE FOR ONE OUTLET TYPE
Structure ID = Culvert - 1 {Culvert-Circular)

Mannings open channel maximum capacity: 9.96 ft3/s
Upstream ID = Riser - 1, Orifice - 1
Downstream ID = Tailwater (Pond Qutfall)

Message
CRIT.DEPTH CONTROL Vh= .119ft
Der=.339ft CRIT.DEPTH Hev= .00ft
CRIT.DEPTH CONTROL Vh= .269#
Dcr= .697ft CRIT.DEPTH Hev= .00ft
FULL FLOW., Lfull=412.26ft Vh=.623ft
HL=5.424ft Hev= .00ft
FULE FLOW...Lfuil=435.87f Vh=.754ft
HL=6.890ft Hev= .00ft
FULL FLOW...Lfull=439.80ft Vh=.806ft
HL=7.421ft Hev=.00ft
FULL FLOW.. Lfull=441.47ft Vh=.859ft
HL=7.933ft Hev= .00ft
FULL FLOW...Lfull=443.27ft Vh=.911ft
HL=8.447ft Hev= .00ft

Pond 2 100 YEAR rev.ppc
7122/2014

Bentley Systems, Inc. Haestad Methods Solution

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

Return Event: 100 years

Storm Event: CO SPRINGS - 100 Year

Bentley PondPack VEi
[08.11.01.58)
Page 12 of 16



Subsection: Individual Qutlet Curves
Label: Composite Outlet Structure - 1

RATING TABLE FOR ONE QUTLET TYPE
Structure ID = Orifice - 1 (Orifice-Area)

Upstream ID = (Pond Water Surface)
Downstream ID = Culvert - 1 (Culvert-Circular)

Return Event: 100 years
Storm Event: CO SPRINGS - 100 Year

Water Device {into) Converge Next Downstream  Convergence Downstream  Tailwater
Surface Flow Headwater Downstteam Downstream Hydraulic Error Channel Error
Elevation (ft3/s) Hydraulic Hydraulic Hydraulic Grade Line (ft3/s) Tailwater (ft)
{ft) Grade Line  Grade Line Grade Line Error (e
(ft) 9] () (f)
6,920.00 0.00 0.00 | 0.00 0.00 0.00 0.00 (N/A) 0.00
6,920.50 0.00 0.00 | 0.00 0.00 0.00 0.00 (N/A) 0.00
6,921.00 0.00 0.00 | 0.00 0.00 0.00 0.00 (N/A) 0.00
6,921.50 0.00 0.00} 0.00 0.00 0.00 0.00 (N/A) 0.00
6,922.00 0.00 0.00 | 0.00 0.00 0.00 0.00 {N/A) 0.00
6,922.50 0.00 0.00 | 0.00 0.00 0.00 0.00 {N/A) 0.00
6,522.70 0.00 0.00 | 0,00 0.00 0.00 0.00 (N/AY 0.00
6,923.00 0.10 6,923.00 | Free OQutfall | 5,921.66 0.00 0.00 (N/A) 0.00
6,923.50 0.27 6,923.50 | Free Qutfall | 6,921.77 0.00 0.00 (N/A) 0.00
6,924.00 0.43 6,924.00 | Free Qutfall | 6,921.84 0.00 0.00 (N/A) 0.00
6,924.50 0.60 6,924.50 | Free Qutfall | 6,921.91 0.00 0.00 (N/A) 0.00
6,925.00 0.76 6,925.00 | Free Outfall | 6,921.97 0.00 0.00 (N/A) 0.00
6,925.20 0.83 6,925.20 | Free Qutfall | 6,921.98 0.00 0.00 (N/A) 0.00
6,925.50 0.88 6,925.50 | Free Qutfall | 6,922.52 0.00 0.00 (N/A) 0.00
6,926.00 0.46 6,926.00 | 6,925.22 6,925.22 0.00 0.00 {N/A) 0.00
6,926.50 0.00 6,926.50 { 6,926.50 6,926.50 0.00 0.00 (N/A) 0.00
6,927.00 0.00 6,927.00 | 6,927.00 6,927.00 0.00 0.00 (N/A) 0.00
6,927.50 0.00 6,927.50 | 6,927.50 6,927.50 0.00 0.00 (N/A) 0.00
6,928.00 0.00 6,928.00 | 6,928.00 6,528.00 0.00 0.00 (N/A) 0.00
Message
WS below an Invert; no flow.
WS below an Invert; no flow.
WS below an invert; no flow.
WS below an invert; no flow.
WS below an invert; no fiow.
WS below an invert; no flow.
WS below an invert; no flow.
Hi=.30; Hi=2.50; Qt=.12
Hi=.80; Ht=2.50; Qt=.12
Hi=1.30; Ht=2.50; Qt=.12
Hi=1.80; Ht=2.50; Qt=.12
Hi=2.30; Ht=2.50; Qt=.12
H=2.50
H =2.80
H=.78
Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack VBi
Pond 2 100 YEAR rev.ppc Center [08.11.01.56]
712212014 27 Siemon Company Drive Suite 200 W Page 13 of 16

Watertown, CT 06785 USA +1-203-755-1668



Subsection: Individual Outiet Curves Return Event: 100 years
Label: Composite Outlet Structure - 1 Storm Event: CO SPRINGS - 100 Year

RATING TABLE FOR ONE OUTLET TYPE
Structure ID = Orifice - 1 (Orifice-Area)

Upstream ID = (Pond Water Surface)
Downstream ID = Culvert - 1 (Culvert-Circular)

Message
FLOW PRECEDENCE SET TO
DOWNSTREAM CONTROLLING
] STRUCTURE
; FLOW PRECEDENCE SET TO
DOWNSTREAM CONTROLLING
STRUCTURE

| FLOW PRECEDENCE SET TO

; DOWNSTREAM CONTROLLING
! STRUCTURE
FLOW PRECEDENCE SET TO
DOWNSTREAM CONTROLLING
STRUCTURE

Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack V8i

Pond 2 100 YEAR rev.ppc Center [08.11.01.56]

712272014 27 Siemon Company Drive Suite 200 W Page 14 of 16
Watertown, CT 06795 USA +1-203-755-1666



Subsection: Modified Rational Graph Return Event: 100 years

Label: Basins Storm Event: CO SPRINGS - 100 Year
Method Type Method T
Time of Duration (Modified
Ratlonal, Critical) 0.983 hours
+ Notto
Scale

Flow

o

Time
(11 [2]
Time of Concentration Time of Duration (Modified
{(Modified Rational, Composite) 0.282 hours Rational, Critical) 0.983 hours
Intensity (Modified Rational, . Intensity (Modified Rational, .
Peak) 5.853 infh Critical) 2.844 in/h
Flow (Modified Rational, Peak) 75.33 ft3/s Flow {Modifled Rational, 36.61 ft3/s
Critical) ’
i3l
First Outflow Breakpoint
(Modified Rational, Method 1.181 hours
T
Flow (Modifted Rational,
Allowable) 11.00 &%/s
[4] (3]
Second Outflow Breakpoint Storage (Modifled Rational, g
(Modified Rational) 0.523 hours  Ectimated) 2.101 acft
Flow (Madified Rational,
Allowable) 11.00 s
Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack V8i
Pond 2 100 YEAR rev.ppc Center [08.11.01.66]
7122/2014 27 Sigmon Company Drive Suite 200 W Page 15 of 18

Watertown, CT 06795 USA +1-203-755-1666
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052 138 145 025 50 | ar | 510 | ses | 786 | ssa | cor 7 8 1 1| 13 7 H3 0.85 1.00 13.8 3.00 6.38 3 6  |4'TYPER SUMPINLET I|
M 053 1.34 1.44 025 30 0.6 6.9 200 1.5% 43 038 T 3.7 450 525 6.75 765 8.00 4 i3 7 10 il 11 p H4 0.23 0.7 94 418 745 1 9 4 TYPE R SUMP INLET 1 Oo 50 O 1 OO 200
EXISTING GROUND CONTOUR 5910 PROPOSED STORM SEWER o mm | H 0.85 1.00 025 | 100 2 126 | 30 | 20% | 49 12 | 138 | 261 | 359 | 419 | 539 | 611 | 638 2 3 4 5 6 6 2 n 145 185 e 3% e T L G TYRER M INET SCALE: 1" = 100’
H4 0.23 0.27 0.25 50 1 89 150 2.0% 49 0.5 94 3.05 419 489 629 712 745 1.0 S 1T 19 20 10 12 0.94 111 100 411 7.3 4 3 4'TYPE R SUMP INLET
PROPOSED FINISHED CONTOUR 5910 PROPOSED STORM INLET El i} 1.65 1.95 025 50 1 89 550 2.0% 49 19 10.8 2.89 3.98 465 5.97 6.77 7.08 T 8 12 13 14 DP7-DP10
SUBDIVISION BOUNDARY LOW PO|NT/H|GH POINT LP/HP 12 0.94 111 0.25 50 1 89 300 | 20% | 49 1.0 100 | 299 | 411 | 479 | 616 | 6989 | 7H 3 4 4 7 8 8 i (W esterly Flow into Pond 2) i il i = = = . il i
LOT LINE J 0.68 000 | oz | 75 | 4 | 70 70 | a2¢ | 246 | 520 | eeo | 758 | ez | 2 3 I 7 7 12 M1 133 140 g4 438 778 6 11 |4 TYPER SUMP INLET (\'ﬂ BENT GRASS EAST COMM. FILING NO. 2 Q §
BASIN IDENTIFIER n K 0.40 0.55 025 | 65 3 7 77 | 327 | 449 | 524 | 674 | TEa | 78 | 1 2 2 4 4 4 . C'75 ‘-"%
13 M2 &N 150 158 68 469 8.4 7 13 |6'TYPER SUMP INLET A &2
PROPOSED BASIN BOUNDARY AREA IN ACRES w L 460 493 025 | a0 | 06 | 69 | 8s00 | 10% | 35 | 38 | 107 | 290 | ago | 466 | 590 | 678 | 70| 13 18 21 2 33 35 = < 53
M1 1.33 1.40 0.25 30 0.6 6.9 300 1.0% 3.5 14 2.4 3.18 438 511 6.57 T.44 778 & i} 7 9 10 11 14 [Easte?lypl:lii iI:I}1'lPD1;OI1d 2) 2.82 299 89 429 7.63 12 23 30" RCP FlNAL DRA'NAGE REPORT ’A §§
DIRECTION OF DRAINAGE —— ( 5 37 510 o 907 4 2 : ( )
DESIGN POINT @ M2 0.37 0.40 0.25 50 | 371 | s10 | 59 | 786 | 888 | 9o 3, 19 | 22| 30 | 34 | 38 TT::L::IS‘:S::?KP;“SZ 1148 1279 169 i " 2 14 |23 AcFT POND 2 DEVELOPED CONDITIONS MAP %
EXISTING STORM SEWER B T . M 112 1.19 0.25 20 0.4 57 330 2.0% 49 14 6.8 a4 469 54T T.04 7.97 834 5 ] 8 9 10 -
0 0.15 0.20 025 | &0 | 5 | &1 61 | 251 | 483 | s6a | 725 | a2 | s | 05 | 07 | 08 | 15 | 17 | 17 15 OSQO?EQZSELEAOSQND SCS MODEL 15 37 CONSIJL’I‘ING DESIGNED BY | MAW [ SCALE DATE 07—-22—-14
EXISTING STORM INLET — ENGINEERS &. SURVEYORS
DRAWN BY MAW | (H) 1"= 100" | SHEET 1 OF 1
6385 Corporate Drive, Suite 101 (719)785-0790 -
Colorado Springs, Colorado 80919 (719)785-0799 (Fax)] CHECKED BY (V) 1"= N/A |JOB NO. 2177.53




