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1. Provide road side ditch analysis with

APPENDICES recommendations for ditch lining. Given the

steep slopes on sections of the proposed
road network, additional erosion protection.
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DETENTION FACILITY CALCULATIONS
DRAINAGE MAPS
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Include an existing drainage map nd 05/30/2018

provide the narrative for the sub-

. Provide riprap sizing calculations for the
proposed outlet protections.
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Design Point 1 (Q: = 2 cfs Qs = 3 cfs, Quo = 11 cfs) represents the existing off-site and on-site developed
flows from Basins OS-1A and BS-2B. The combined flow from these basins travel to a low point just east
of Stagecoach Road where a proposed 247 RCP culvert will be installed to convey these flows under the

road. (See Appendix for culvert design)

Design Point 2 (Q: = 3 cfs Qs = 9 cfs, Quo = 35 cfs) represents flows from DP 1 and Basin BS-4. These
combined flows are collected at a low point where a proposed 30” RCP culvert will be installed to replace

the temporary sediment basin installed with early grading. (See Appendix for culvert design)

The total developed flows entering Detention Facility 1 including Basin BS-1A equals (Q: = 3 cfs Qs =9
cfs, Quo = 38 cfs). These combined flows will travel in the natural drainage corridor across lot 1 and enter

the detention facility. The following describes the design of this facility (See Appendix for UD Detention

pond design sheets): Resolved
052012018

. ntion
Detention Pond 1 (Full Spectrum — see multiple storm relem Worksheet

0.43 Ac.-ft. EURYV required
0.50 Ac.-ft. EURYV design with 3:1 max. slopes
0.99 Ac.-ft. 100-yr. Storage

Total In-flow: Q:=3cfs, Qs =Yecfs, Qiuo=238cfs
Pond Design Release: Q:=01cfs, Q;=0.2cfs, Quo=25cfs
Pre-development Release: Q:=10.2 cfs, 5= 0.4 cfs, Quo=23cfs

(Ownership and maintenance by the Flying Horse North HOA)

Design Point 4 (Qz = 3 cfs Qs = 4 cfs, Qo = 8 cfs) represents existing and developed flows from Basin

BS-2x{north side of Stagecoach Rd.) These flows will travel in a side road ditch towards Hwy. 83. A

sediment basin will be Ygstalled during construction of this portion of the roadway. This

developmenmtwill be réquired to provideNgprovements to this intersection and Hwy. 83 per the site traffic

study. Upon reNew/approval from CDO'T, Ygese improvements will be constructed along with final design

of drainage at this in¥grsection which will include e relocation of the dual 18” ERCP culverts.

t_ZER ceolved - Identify the triggfr for removAltthe TS
05/30/2018
05/30/2018
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Design Point 5 (Q: = 2 cfs Qs = 4 cfs, Qi = 13 cfs) represents existing and developed flows from Basins
OS-1B and BS-2A (south side of Stagecoach Rd.) These flows will travel in a side road ditch towards Fwy.

83. A temporary sediment basin will be installed during construction of this portion of the roadway. Upon

review/approval from CDOT, these improvements will be constructed along with final degign @f draihage
at this intersection. <&—— ldentify the trigger for removal of the TSB. 05/30/2018

Design Point 6 (Q: = 1 cfs Qs = 3 cfs, Quo = 15 cfs) represents flows from Basins OS-2 and BS-3. These
combined flows are collected at a low point where proposed dual 18 RCP culverts will be installed to
replace the temporary sediment basin installed with early grading. (See Appendix for culvert design) These
flows then combine with Basin BS-1B and travel in the existing natural channel towards the existing
downstream 48” CMP culvert. Design Point 3 (Q, = 1 cfs Qs = 6 cfs, Qo = 39 cfs) then represents the
total flow from this site leaving the property at this location. The pre-development on-site flow at this
location equals Q; = 1 cfs Qs = 5 cfs, Quo = 41 cfs. Thus, the downstream facilities will not see a

significant change in flows.

Design Point 7 (Q2 = 2 cfs Qs = 8 cfs, Qo = 38 cfs) represents existing and developed flows from Basins
OS-3 and BS-5. These flows will travel as sheet flow towards the low point where dual 30” RCP culverts
will installed under Stagecoach Road to replace the temporary sediment basin installed with early grading.

(See Appendix for culvert design)

High Forest Ranch Detention Pond 16 outfalls onto the property just upstream of Design Point 8. These
existing flows will continue to enter the site and travel through proposed triple 427 RCP culverts under
Stagecoach Road. (See Appendix for culvert design) Design Point 8 (Q; = 21 cfs Q; = 70 cfs, Quo = 284
cfs) represents the existing and developed flows exiting the property and continuing south within the
natural channel on the Shamrock Ranch property. These flows remain consistent with the historic flows at

this location.

Design Point 9 (Q: = 1 cfs Q; = 5 cfs, Quo = 23 cfs) represents existing flows from Basins OS-7 and BS-
12. These combined flows are collected at a low point where proposed dual 24” RCP culverts will be
installed to replace the temporary sediment basin installed with early grading. (See Appendix for culvert

design)

CLf_\SblC
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Design Point 10 (Q: = 11 cfs Q; = 32 cfs, Quo = 143 cfs) represents existing and developed flows from
Basins OS-8, OS-10, OS-11, BS-13 and BS-14. These flows will travel to the low point at this location
where dual 427 RCP culverts will be installed for the crossing of Stagecoach Road. (See Appendix for

culvert design)

Design Point 11 (Q, = 5 cfs Q; = 12 cfs, Quo = 36 cfs) represents developed flow from Basin BS-16.

These flows will travel to the low point at this location where dual 24” RCP culverts will be installed for the ; q

e, e R

crossing of the road. (See Appendix for culvert design) TR g .Q\D o
construction plans show e d’\'\
abend & manhole. Is AU ™ P&'h&

Design Point 12 (Q: = 4 cfs Qs = 11 cfs, Qo = 44 there a futire axtension 1ed degeloped flow from

Basins BS-16 and BS-15. These flows will travel to where a 308RCP culvert

endix for culvert design)

e 2yr and 5yr

will be installed and directly enter Detention Pond 4

to match the
The total developed flows entering Detention Facility 4, including ud-detention worksheet. :;ml (Q:=3

(See Appendix for UD Detention pond design sheets):

Detention Pond 4 (Full Spectrum — see multiple storm releas
0.99 Ac.-ft. EURYV required

1.05 Ac.-ft. EURYV design with 4:1 max. slopes
5.06 Ac.-ft. 100-yr. Storage

Total In-flow: Q:=18cfs, Qs;=52cfs, Q=217 cfs
Pond Design Release: Q:=03cfs, Qs=0.3cfs, Q=142 cfs
Pre-development Release: Q:=15cfs, Qs;=2.5cfs, Qo= 152cfs

(Ownership and maintenance by the Flying Horse North HOA)
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Basin BS-24 (Q: = 0.6 cfs Qs = 3 cfs, Quo = 18 cfs) represents sheet flow from three residential lots
within Filing No. 1 that will continue to direct release off-site. However, portions of this historic basin area
will be routed into Flying Horse North Pond 8, therefore the developed flows from this basin do not
significantly change from the pre-development condition. The pre-development flows from the historic

basin area equal Q2 = 0.2 cfs Qs = 2 cfs, Quo = 18 cfs. Also, given the lot size, no water quality is required.

FLYING HORSE NORTH FILING NO. 1

East Cherry Creek Drainage Basin

The following basins are still tributary to the Filing No. 1 platting area but are within the Fast Chery Creck
Drainage Basin: ;
5 et e oV \le

Design Point 24 (Q2 =] 2 Cfs Q5 ol 8 Cfe f\.nn = AR ~fc\ +renvecente r]nvm]mrv:nrl /4- Fr-nm Racine FC_4C
If the concentrated flow from the future pond is directed to

and CC-5. Basin CC-4C represents the f the residential lots, there will likely be drainage impacts.  f this

i i i i WQ facil ; 3
site @ site specific detenuon/m Provide additional guidance in the narrative regarding the esig

purposes this basin is assumed to releas release location (consider the 100yr and emergency esign
overflow path). Specific drainage easements may be S
required if draining through residential lots. (See

Appendix for culvert design) Resolved
05/30/2018

The total developed flows entering Detention Facility 12, including Basin CC-6 equals (Qz = 4 cfs Qs = 17

Point 24 where a 36” RCP culvert is

cfs, Quo = 86 cfs). The following describes the design of this facility:
(See Appendix for UD Detention pond design sheets):

Detention Pond 12 (Full Spectrum — see multiple storm release data below)
0.66 Ac.-ft. EURV required

0.75 Ac.-ft. EURV design with 4:1 max. slopes

2.69 Ac.-ft. 100-yr. Storage

Total In-flow: Q:=4cfs, Qs=17cfs, Qo =86 cfs
Pond Design Release: Q:=0.2cfs, Qs=0.3cfs, Qipo=45cfs
Pre-development Release: Q:=05cfs, Qs=0.9cfs, Qq=55cfs

(Ownership and maintenance by the Flying Hotse North HOA)
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152

the low-point where a 24” RCP culvert is sized to handle the fully develoned fliws 2RiBis ddeation. (Se
_ . Missing. Include the culvert design in
Appendix for culvert designg-A-dawnstream s the Appendix and the constructidn & *ediREontrdl

for the small developed roadway area. plans. Z ‘\Lg ) (" 4 fuw

Design Point 31 (Q, = 0.7 cfs Q; = 3 cfs, Q Pl s supporting the full build-out developed flows

from Basin ¢ UNresolved. CU'Ye” elease fron calculation. Verify resents future residential 5 ac. lots.
_report for DP 31 is there is sufficient o _
The tlows wil missing. towards th drainage easement  €an e 247 CMP culvert will

adequately handle the fully developed flows at th HAteuyersthe —7_ A_J‘ld [ '\&0. A /

natural swale.
\ I AL I
Design Point 32 (Qz = 2 cfs Qs = 8 cfs, Qun = 40 cfs) represents the full build-out developed flows from

Basins OS-16 and CC-17. Basin CC-17 represents future residential lots and OS-16 unplatted, 5-ac. zoned
residential property. These flows will continue to sheet flow towards the low-point where a 36” RCP
culvert is sized to handle the fully developed flows at this location. (See Appendix for culvert design) A
downstream sediment basin will be installed to provide sediment control for the small developed roadway

area.

FLYING HORSE NORTH PRELIMINARY PLAN (Future Platting)

Black Squirrel Creek Drainage Basin

The following basins are in the Black Squirrel Creck Drainage Basin but are not a part of Filing 1 lot

development. These areas will require future final drainage report(s) upon future lot development.

Design Point 18 (Qz = 5 cfs Qs = 22 cfs, Quo = 115 cfs) represents developed flows from Basins BS-28,
BS-29, BS-30 and OS-18. Portions of basins BS-28 and BS-29 include golf course development taking place
with Filing No. 1. However, the majority of these basins include forested future residential lots with basin
OS-18 being existing 2.5 ac. minimum lots. Future developed flows will be routed to this location where a
future detention facility will be installed. This facility will be sized to meet EURV requirements and release

pre-development flow quantities. In the interim, with only the golf course construction, a temporary

sediment basin located withi Elaborate on where this drains to. From the drainage map ,vide sediment
it seems to drain into the future detention facility at DP 19.

control from the developed g |f this s the case then identify that ponds DP18 and DP19
must be designed/analyzed as ponds in a series.

A
Identify and discuss the emergency overflow path for Pond — -
~ 18. It appears that it would cross over residential lots and {5 SIC

Resolved into Pond DP19

05/30/2018 SESEUNSULTING
| ENGINEERS & SURVEYORS
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The following calculations are based on the 2017 drainage/bridge fees for the Black Squirrel Creek

Drainage Basin: P

Update the calculation based on the 2018 rates

FILING 1 FEE TOTALS: since the application was submitted in 2018.
Bridge F
CORETEER | Resolved
$ 465.00 x 20.96 Impervlous Ac. = 25 9, 464£b5/30/2018
Drainage Fees
$7,387.00 x 20.96 Impetvious Ac. = $ 154,831.52

Add a section listing the 4 step process (ECM Appendix
1.7.2) with narrative on how each step was considered ahd/or R€SOTved
incorporated in the drainage design. 05/30/2018

SUMMARY

This proposed development remains consistent with the previously approved Flying Horse North MDDP

and Preliminary Drainage Report for Flying Horse North (Golf Course grading and private access roads).
The proposed storm facilities have been sized to adequately handle the 100-yr. developed flows. All
proposed detention facilities meet current criteria and provide full spectrum design. Upon future
development outside of Filing No. 1, final drainage reports will be required finalizing final design of the
proposed future drainage facilities. The proposed development will not adversely impact surrounding

developments.

PREPARED BY:

Classic Consulting Engineers & Surveyors, LLC

Marc A, Whorton, P.E.
Project Manager

Maw /109611 /reports/ 10961 LPDR.doc
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Detention Basin Outlet Structure Design

UD-Detention, Version 3,07 (February 2017}

Project: Flying Horse North Filing No. 1

Basin ID: Pond 1

Stage (f1) Zone Volume {ac-ft) Outlet Type
Zone 1 {WQCV), 185 0.210 Orifice Plate
Zone 2 (EURV) 274 0.223 Orifice Plate
one 3 (100-year) 5.04 0.710 Weir&Pipe (Restrict)
Example Zone Configuration (Retention Pond) 1143 Total 0
User Input: Orifice at Underdrain Outlet (typically used to drain WQCV in a Filtration BMP) Calculated Parameters for Underdrain
Underdrain Orifice Invert Depth = ﬂ (distance below the filtration media surface) Underdrain Orifice Area = ﬂz

Underdrain Orifice Diameter N/A inches

Underdrain Orifice Centroid = 1eet

User Input: Orifice Plate with one or more orifices or Elliptical Slot Weir {

typically used to drain WQCV and/or EURV in a sedimentation BMP)

Calculated Parameters for Plate

Invert of Lowest Orifice = 0.00 ft (refative to basin bottom at Stage =0 ft) WQ Orifice Area per Row = N/A ft?
Depth at top of Zone using Orifice Plate =| 2.75 ft {relative to basin bottom at Stage = 0 ft) Elliptical Half-Width = N/A feet
Orifice Plate: Orifice Vertical Spacing = 11.00 inches Elliptical Slot Centroid = N/A feet
Orifice Plate: Orifice Area per Row = N/A inches Elliptical Slot Area = N/A ft?
User Input: Stage and Total Area of Each Orifice Row | bered from lowest to highest)
Row 1 (required) Row 2 {optional) Row 3 (optional) Row 4 (oplional) Row 5 (optional) Row 6 (optional) Row 7 (optional) Row 8 (optional)
Stage of Orifice Centroid (ft) 0.00 0.90 1.80 270
Orifice Area (sq. inches) 0.99 1.43 1.43 1.43
Row 9 (optional) | Row 10 (optional) | Row 11 (optional) | Row 12 (optional) | Row 13 (optional) | Row 14 (optional) | Row 15 (optional) | Row 16 (optional)

Stage of Crifice Centroid (ft)

Orifice Area (sq. inches)

User Input: Vertical Orifice (Circular or Rectangular) Calculated Parameters for Vertical Orifice
Not Selected Not Selected Not Selected Not Selected
Invert of Vertical Orifice =| N/A N/A ft (relative to basin bottom at Stage =0 ft) Vertical Orifice Area = N/A N/A 2
Depth at top of Zone using Vertical Orifice = N/A N/A ft {relative to basin bottom at Stage =0 ft) Vertical Orifice Centroid = N/A N/A feet
Vertical Orifice Diameter = N/A N/A inches
User Input: Overflow Weir (Dropbox) and Grate (Flat or Sloped) Calculated Parameters for Overflow Weir
Zone 3 Weir Not Selected Zone 3 Weir Not Selected
Overflow Weir Front Edge Height, Ho = 2.75 N/A ft (relative to basin bottom at Stage = 0 ft) Height of Grate Upper Edge, H, = 4.08 N/A feet
Overflow Weir Front Edge Length =| 4.00 N/A feet Over Flow Weir Slope Length =| 4.22 N/A feet
Overflow Weir Slope =| 3.00 N/A H:V (enter zero for fiat grate) Grate Open Area / 100-yr Orifice Area = 5.00 NJA should be > 4
Horiz. Length of Weir Sides = 4.00 N/A feet Overflow Grate Open Area w/o Debris =| 12.65 N/A ft?
Overflow Grate Open Area % = 75% N/A %, grate open area/total area Overflow Grate Open Area w/ Debris = 6.32 N/A fit!
Debris Clogging % = 50% N/A %
User Input: Outlet Pipe w/ Flow Restriction Plate (Circular Orifice, Restrictor Plate, or Rectangular Orifice) Calculated Parameters for Outlet Pipe w/ Flow Restriction Plate
Zone 3 Restrictor Not Selected Zone 3 Restrictor Not Selected
Depth to Invert of Qutlet Pipe = 0.33 NfA ft {distance below basin bottom at Stage = 0 ft) Qutlet Orifice Area =| 2.53 N/A f?
Outlet Pipe Diameter = 24.00 N/A inches QOutlet Orifice Centroid = 0.83 N/A feet
Restrictor Plate Height Above Pipe Invert = 18.00 inches Half-Central Angle of Restrictor Plate on Pipe = 2.09 N/A radians

User Input: Emergency Spillway (Rectangular or Trapezoidal)

Calculated Parameters for Spillway

Spillway Invert Stage= 5.00 ft (relative to basin bottom at Stage =0 ft) Spillway Design Flow Depth= 0.69 feet
Spillway Crest Length = 25.00 feet Stage at Top of Freeboard =| 6.69 feet
Spillway End Slopes = 3.00 H:V Basin Area at Top of Freeboard =| 0.39 acres
Freeboard above Max Water Surface = 1.00 feet
Routed Hydrograph Results
Design Storm Return Period =| wacv EURV 2 Year 5 Year 10 Year 25 Year 50 Year 100 Year 500 Year
One-Hour Rainfall Depth (in) =| 0.53 107 1.19 1.50 1.75 2.00 2.25 2.52 3.39
Calculated Runoff Volume (acre-ft) = 0.210 0.433 0.319 0.469 0.809 1.596 2.099 2.758 4.375
OPTIONAL Cverride Runoff Volume (acre-ft) =|
Inflow Hydrograph Volume (acre-ft) =| 0.210 0.432 0.319 0.469 0.809 1.596 2.099 2,757 4.375
Predevelopment Unit Peak Flow, q (cfs/acre) =| 0.00 0.00 0.01 0.02 0.16 0.55 0.77 1.04 1.66
Predevelopment Peak Q (cfs) = 0.0 0.0 0.2 0.4 3.5 12.0 16.7 226 36.2
Peak Inflow Q (cfs) =| 3.0 6.1 4.5 6.6 11.4 22.3 29.2 38.2 60.2
Peak Outflow Q (cfs) = 0.1 0.2 0.1 02 3.8 13.7 20.2 246 49.8
Ratio Peak Outflow to Predevelopment Q =| N/A N/A N/A 0.5 1.1 11 12 —yl 1.4
Structure Controlling Flow = Plate Plate Plate Overflow Grate 1 | Overflow Grate 1 | Overflow Grate 1 | Overflow Grate 1 Oufel Plate 1 Spillway
Max Velocity through Grate 1 (fps) =| N/A N/A N/A 0.0 0.3 11 16 19 21
Max Velocity through Grate 2 (fps) = N/A N/A N/A N/A N/A N/A N/A N/A N/A
Time to Drain 97% of Inflow Volume (hours) = S0 66 59 67 64 54 49/ 45 37
Time to Drain 99% of Inflow Volume (hours) =| 53 71 63 73 72 68 }{ 63 56
Maximum Ponding Depth (ft) =| 1.78 2.63 2.21 2.76 3.28 3.84 / 4.10 4.59 5.44
Area at Maximum Ponding Depth (acres) =| 0.21 0.26 0.25 0.27 0.29 0.31 # Q.31 0.33 0.37
Maximum Volume Stored (acre-ft) = 0.194 0.403 0.295 0.438 0.582 0.750 0831 ~ o |~ Ly 20- 1.283
T

| LA\ Y]

0.9 for full fuf0/2018

detention.
Comment applies
for all Full
Spectrum Pond
desian

v
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BASIN SUMMARY - DEVELOPED CONDITIONS
DESIGN POINTS SURFACE ROUTING SUMMARY - DEVELOPED CONDITIONS
COMPOSITE| TOTAL Q Q Q
BASIN AREA CN LAGTIME| 2Yr. 5Yr, | 100Yr, Q Q Q
(label) {acres) (hours) (cfs) (cfs) (cfs) . . e
R T o o o — = Desnlg:;mnl Contributing Basins : :fl;') l-)5 :rl; 1(?(()6::
05-18 560 610 027 05 19 54 (bl ¢ k) )
EXDP-3 (Pre-Dev) | 3600 500 025 0.5 4.8 413
0S-2 2.90 61.0 0.20 0.1 06 4.0 DP-1 DEV 0S-1A, BS-2B 16 34 11
053 10.20 650 0.19 10 38 7.9
0S4 32.90 65.0 0.23 28 11.2 536 DP-2 DEV DP-1, BS4 32 88 35
055 79.70 650 039 19 71 370
056 5.20 850 02" 09 32 155 TOTAL INFLOW TO DP-1, DP-2, BS-1A 3 9 18 LEGEND
87 Si08 oy L L oAl oo PR 0S-2, BS-3, BS-1B, Release from DESCRIPTION SYuBoL
DP-3 DEV S S 1 6 39 EXSTING GROUND CCATO 1
BS-1A 350 550 017 04 14 63 FiiEond.1 eRchtREn FRiiD c;nmﬁ e :9‘: T
BS-1B 8.90 65.0 0.20 0.4 2.4 13.8 DP-4 DEV BS-2 29 42 8 o N i XA
BS-2 1.90 89.0 035 29 42 84 i
BS-2A 08¢ 89.0 0.13 12 1.8 35 DP-5 DEV 05-1B, 85-2A 15 a5 13 BESEN Y @ s
B5-2B 0.0 89.0 012 14 20 4.0 P S — BB
BS3 6.20 650 020 06 23 108 DP-6 DEV 0s-2, 853 06 28 15 s s ———— (100) N
B854 13.00 670 023 19 55 236 Fusnus GTeTon o 7Lom =
BS5 1120 650 0.18 11 44 201 DP-7 DEV 053,855 21 82 38 SRPUSED BRI O OF FLD - |
BS6 1.20 890 0.09 19 28 54 STORU SEWER (R R 200 1000 200
BS7 2.80 650 0,13 44 64 128
B8S8 1.00 89.0 012 16 22 45 DP-8 DEV gsl“" of;;_%sfs; ZSF';' & 35-1160 ‘ 209 704 284 TRV N4 LT MAEE |———| SCALE: 17 = 200
8539 150 890 [EE 23 33 66 elease X8t on
BS-10 450 §5.0 0 60 87 175
BS11 0.80 890 008 15 21 41 DP-g DEV 087, BS-12 13 50 23
BS12 7.70 650 019 08 30 138
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PRELIMINARY DRAINAGE REPORT
FLYING HORSE NORTH PRELIMINARY PLAN AND
FINAL DRAINAGE REPORT FOR FLYING HORSE NORTH FILING NO. 1

DRAINAGE REPORT STATEMENT

ENGINEER'S STATEMENT:

The attached drainage plan and report were prepared under my direction and supervision and are correct
to the best of my knowledge and belief. Said drainage report has been prepared according to the criteria
established by the County for drainage reports and said report is in conformity with the applicable master
plan of the drainage basin. I accept responsibility for any liability caused by any negligent acts, errors, or
omissions on my part in preparing this report.

Marc A. Whorton, P.E. Colorado P.E. #37155 Date

OWNER/DEVELOPER'S STATEMENT:
I, the owner/developer, have read and will comply with all of the requirements specified in this drainage
report and plan.

Business Name: PRI #2 1.I.C

By:

Title:

Address: 6385 Corporate Drive, Suite 200

Colorado Springs, CO 80919

EL PASO COUNTY:

Filed in accordance with the requirements of the Drainage Criteria Manual, Volumes 1 and 2, El Paso
County Engineering Criteria Manual and Lland Development Code as amended.

Jennifer Irvine, P.E. Date
County Engineer / ECM Administrator

Conditions:
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PURPOSE

The purpose of this Drainage Report is two-fold: first to identify major drainage corridors within this area
and recommend preliminary facilities based on the Preliminary Plan layout and secondly to provide specific
final design for the necessary facilities within the Filing No. 1 Final Plat area. These proposed facilities will
route all developed storm water runoff to adequate outfall facilities. The drainage improvements proposed
in this report that are outside of Filing No. 1 are preliminary in nature and future final drainage reports will
be required for these areas. The Filing No. 1 design area within the proposed golf course includes the
design of a jurisdictional dam facility. This specific facility design is handled in a separate report and
submittal package reviewed and approved by the Colorado Dam Safety Board. However, El Paso County

Engineering Staff will have the opportunity to review and approved specific aspects of the facility as well.

GENERAL DESCRIPTION

Flying Horse North is a 1,418 acre site located in all of section 36, township 11 south, range 66 west of the
sixth principal meridian, and a portion of sections 30 and 31 township 11 south, range 65 west of the sixth
principal meridian. The site is bounded on the north by Hodgen Road and the High Forest Ranch
Community, to the south by the Cathedral Pines Subdivision and unplatted county land, to the east by Black
Forest Road, and to the west by the State Highway 83 and unplatted county land. The site stretches across 2
existing drainage basins, the Black Squirrel Creek Drainage Basin and East Cherry Creek Drainage Basin.
Large lot single family residential and a golf course with a club house are included in the proposed
Preliminary Plan for this site. A site specific PUD plan and early grading plan for the golf course and
associated private access roads was previously approved in the Fall of 2016. Tree removal, grading and

erosion control for the golf course and access roads is currently under construction based on this approval.

The average soil condition reflects Hydrologic Group “B” (Brussett Loam, Elbeth Sandy Loam, Kettle
Gravelly Loamy Sand, Peyton Sandy Loam, Peyton Pring Complex, Pring Course Sandy Loam, and Tomah-
Crowfoot Loamy Sand) as determined by the “Soil Survey of El Paso County Area,” prepared by the Soil

Conservation Service (see map in Appendix).

EXISTING DRAINAGE CONDITIONS

As described in the MDDP for Flying Horse North, this site sits in the upper reaches of both the Black
Squirrel Creek and the East Cherry Creek Drainage Basins. There are approximately 540 acres in the Black
Squirrel Creek Drainage Basin and 878 acres of area in the East Cherry Creek Drainage Basin. The majority
of the Filing No. 1 area will be within the Black Squirrel Creek Basin, however, all required improvements

for Filing No. 1 including the golf course within both basins will be discussed below.



Page 29 of the DBPS noted the upper reaches
to remain as natural as possible except for the
addition of grade control structures and riprap at
. . . /_ sharp horizontal bends for the purpose of
Black Squirrel Creek Drainage Basin stabilizing the channel. Identify the applicable

reach within the FHN and analyze.
The Flying Horse North property is located at the wp 01 Ul DIACK OQUIITEL UICCK LITAILIAZE DUSIL

Currently there are corrugated metal culverts within Hwy. 83 to convey flows across the existing roadway.
Existing conditions in this basin are largely forested with rolling hills and natural valleys and swales draining
offsite to the southwest. This basin has been previously studied in the “Black Squirrel Creek Drainage Basin
Planning Study” prepared by URS Consultants, January 1989. All the runoff from the area located in the
Black Squirrel Drainage Basin converges at the main channel of the Black Squirrel Creek located on the
adjacent property. As a part of the MDDP for Flying Horse North, also prepared by Classic consulting, an
existing drainage analysis was performed to confirm allowable release rates at key design points along the
project boundary. Offsite flows were recreated from surrounding reports that were previously approved.
Drainage Criteria has been updated since these reports have been approved. Flow differences will occur
due to the updated drainage criteria. Using these previous reports contributing areas, CN values and time of
concentrations, this report along with the MDDP have attempted to recreate offsite flows for use in
calculating existing conditions. Currently in the Flying Horse North property boundary within the Black
Squirrel Drainage basin there are existing stock ponds with berms that retain existing flows from reaching
downstream channels until overtopping. There are no records or design plans for these stock ponds. For

this existing condition analysis these ponds were removed from the project model.

Along the northern boundary of the property there are numerous locations where off-site flows come onto
the site. The High Forest Ranch development has two detention facilities that release concentrated flows
directly onto the property. The on-site downstream corridors from these facilities will remain natural to the
greatest extent possible and where required improved to accommodate these existing flows. High Forest
Ranch Pond 26 releases flows on-site at the northwest corner of the site that then travel through the site
towards an existing 48” CMP at Hwy. 83. High Forest Ranch Pond 16 releases flows on-site approximately
4100 LF east of Hwy. 83. These flows cross the site and continue to travel in a southwest direction through
the Shamrock Ranch property. This is the start of the headwaters of the Black Squirrel Creek Drainage

Basin with the majority of the existing flows coming from the High Forest Ranch Development.

Section 36 lies approximately 1.5 miles east of Hwy. 83 and this is where the bulk of the Flying Horse North

property ownership begins. Several major drainage corridors feeding the Black Squirrel Creek Basin traverse
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Section 36 and travel in a southwest direction towards the west edge of the property. The MDDP
designates four major design points along this boundary. Multiple detention/storm water quality facilities
are planned for these corridors and will be constructed along with future land development. Portions of the
Cathedral Pines Development to the south contributes developed flows to this property. These flows will
be accommodated in the various on-site facility designs. A smaller on-site basin at the southeast corner of
section 36 releases historic flows onto the Cathedral Pines and the Edmonds Subdivision. An on-site

detention/storm water quality facility is planned in this corridor to help mitigate development.

East Cherry Creek Drainage Basin

The Palmer Divide traverses the eastern half of section 36 which defines the major basin line between the
Black Squirrel Creek and the East Cherry Creek Basins. The vegetation also changes drastically in this area.
The majority of the East Cherry Creek Basin contains very little trees and more grazing prairie land and
meadows. This area defines the edge of Black Forest. In general, historic flow patterns in this basin travel in
a northeasterly direction towards Hodgen Road. The MDDP designates several major design points along
the north boundary. Again, multiple detention/storm water quality facilities are planned for these corridors
and to be constructed along with future land development. Portions of the Palmer Divide Subdivision and
multiple large unplatted properties the south contribute developed flows to this property. These flows will

be accommodated in the various on-site facility designs.

PROPOSED DRAINAGE CONDITIONS

The proposed land development within the Flying Horse North Filing No. 1 and future development within
the remaining portions of the Preliminary Plan will be 2.5-5 acre large lot residential with associated paved
streets and roadside ditches. The 18-hole private Golf Course with a club house site, driving range and
maintenance facility is also planned as a part of Filing No. 1. Based on the current El Paso County ECM
Section 1.7.1.B. and given the size of the lots within this entire development area, stormwater quality is not
requited to be provided. However, detention/EURV will still be provided in specific locations on-site to
limit the on-site development flow release to remain consistent with pre-development conditions within the
major drainage corridors. These proposed facilities will aide in limiting any detrimental effects on
downstream corridors. At specific areas where the Filing No. 1 development creates concentrated flows

into future development areas, temporary sediment basins will be constructed to minimize sediment transfer
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downstream and off-site. The Filing No. 1 Final Drainage Report portion of this report will define the
permanent facilities providing an Excess Urban Runoff Volume (EURV) in the lower portion of the facility
storage volume with an outlet control device. Frequent and infrequent inflows are released at rates
approximating undeveloped conditions. This concept provides some mitigation of increased runoff volume
by releasing a portion of the increased runoff at a low rate over an extended period of time, up to 72 hours.
This means that frequent storms, smaller than the 2 year event, will be reduced to very low flows near or
below the sediment carrying threshold value for downstream drainage ways. Also, by incorporating an
outlet structure that limits the 100-year runoff to the undeveloped condition rate, the discharge hydrograph
for storms between the 2 year and the 100 year event will approximate the hydrograph for the undeveloped
conditions and will help effectively mitigate the effects of this development. Again, prior to any land
development beyond the Filing No. 1 Final Plat area, additional final drainage reports, final plats and

construction plans will be required detailing this criteria.
The following hydrology descriptions will start at the western edge of the Flying Horse North property and

move east into the Fast Cherry Creek Basin, describing the development within the Filing No. 1 area first.

FLYING HORSE NORTH FILING NO. 1

Black Squirrel Creek Drainage Basin

As mentioned previously, Flying Horse North is located in the upper region of the Black Squirrel Creek
Drainage Basin. Per the approved DBPS for Black Squirrel Creek, the reaches in this area were proposed to
remain as natural as possible. There were no recommendations for detention facilities within the area that is
Flying Horse North, but due to current drainage criteria, detention/ EURYV facilities will be proposed with

this development.

High Forest Ranch Detention Pond 26 outfalls onto the property at the very northwest corner of the site.
These existing flows will continue to enter the site and travel within the natural channel towards the existing
48” CMP culvert crossing at Hwy. 83. Drainage easements across the proposed lots in this area will be
provided on the final plat. The existing stock pond within lots 2 and 3 will be removed with grading of the
road in this area. Tract B is platted in order to provide a detention/EURV facility for the lots and public
road in this area. This facility will be constructed with Filing No. 1 with ownership and maintenance by the

Flying Horse North HOA.




Design Point 1 (Qz2 = 2 cfs Qs = 3 cfs, Quo = 11 cfs) represents the existing off-site and on-site developed
flows from Basins OS-1A and BS-2B. The combined flow from these basins travel to a low point just east
of Stagecoach Road where a proposed 24 RCP culvert will be installed to convey these flows under the

road. (See Appendix for culvert design)

Design Point 2 (Q: = 3 cfs Qs = 9 cfs, Qi = 35 cfs) represents flows from DP 1 and Basin BS-4. These
combined flows are collected at a low point where a proposed 30” RCP culvert will be installed to replace

the temporary sediment basin installed with early grading. (See Appendix for culvert design)

The total developed flows entering Detention Facility 1 including Basin BS-1A equal (Qz = 4 cfs Qs = 7
cfs, Qo = 38 cfs). These combined flows will travel in the natural drainage corridor across lot 1 within a
drainage easement and enter the detention facility. The following describes the design of this facility (See

Appendix for UD Detention pond design sheets):

Detention Pond 1 (Full Spectrum — see multiple storm release data below)
0.43 Ac.-ft. EURV required

0.50 Ac.-ft. EURV design with 3:1 max. slopes

1.1 Ac.-ft. 100-yr. Storage

Total In-flow: Q:=4cfs, Qs=7cfs, Qo =238cfs
Pond Design Release: Q:=01cfs, Qs=0.2cfs, Qi =21cfs
Pre-development Release: Q:2=02cfs, Qs=0.4cfs, Qo =23cfs

(Ownership and maintenance by the Flying Horse North HOA)

The downstream corridor from this proposed facility shows no indication of erosion at this time and is
anticipated to continue to adequately handle the detained developed flows from this portion of the

subdivision.

Design Point 4 (Q2 = 3 cfs Qs = 4 cfs, Quo = 8 cfs) represents existing and developed flows from Basin
BS-2 (north side of Stagecoach Rd.) These flows will travel in a side road ditch towards Hwy. 83. A

temporary sediment basin will be installed during construction of this portion of the roadway. This




development will be required to provide improvements to this intersection and Hwy. 83 per the site traffic
study. Upon review/approval from CDOT, these improvements will be constructed along with final design
of drainage at this intersection which will include the relocation of the dual 18” ERCP culverts and the

removal of the temporary sediment basin.

Design Point 5 (Q: = 2 cfs Qs = 4 cfs, Qoo = 13 cfs) represents existing and developed flows from Basins
OS-1B and BS-2A (south side of Stagecoach Rd.) These flows will travel in a side road ditch towards Hwy.
83. A temporary sediment basin will be installed during construction of this portion of the roadway. Upon
review/approval from CDOT, these improvements will be constructed along with final design of drainage

at this intersection and the removal of the temporary sediment basin at this location.

Design Point 6 (Q2 =1 cfs Qs = 3 cfs, Quo = 15 cfs) represents flows from Basins OS-2 and BS-3. These
combined flows travel via the side road ditch along the east side of the road and then around the cul-de-sac,
through lot 3 within a drainage easement towards the existing natural channel to the west. These flows then
combine with Basin BS-1B and continue to travel in the existing natural channel towards the existing
downstream 48” CMP culvert. Design Point 3 (Q: =1 cfs Qs = 6 cfs, Qo = 39 cfs) then represents the
total flow from this site leaving the property at this location. The pre-development on-site flow at this
location equals Q2 = 1 cfs Qs = 5 cfs, Quo = 41 cfs. Thus, the downstream facilities will not see a

significant change in flows.

Design Point 7 (Q: = 2 cfs Qs = 8 cfs, Qo = 38 cfs) represents existing and developed flows from Basins
OS-3 and BS-5. These flows will travel as sheet flow towards the low point where dual 30” RCP culverts
will installed under Stagecoach Road to replace the temporary sediment basin installed with early grading.

(See Appendix for culvert design)

High Forest Ranch Detention Pond 16 outfalls onto the property just upstream of Design Point 8. These
existing flows will continue to enter the site and travel through proposed triple 48” RCP culverts under
Stagecoach Road. (See Appendix for culvert design) Design Point 8 (Q: = 21 cfs Qs = 70 cfs, Qi = 284
cfs) represents the existing and developed flows exiting the property and continuing south within the
natural channel on the Shamrock Ranch property. These flows remain consistent with the historic flows at

this location.
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Design Point 9 (Q2 =1 cfs Qs = 5 cfs, Qi = 23 cfs) represents existing flows from Basins OS-7 and BS-
12. These combined flows are collected at a low point where proposed dual 24” RCP culverts will be
installed to replace the temporary sediment basin installed with early grading. (See Appendix for culvert
design) Design Point 10 (Q; = 11 cfs Qs = 32 cfs, Qi = 143 cfs) represents existing and developed flows
from Basins OS-8, OS-10, OS-11, BS-13 and BS-14. These flows will travel to the low point at this location
where dual 42” RCP culverts will be installed for the crossing of Stagecoach Road. (See Appendix for

culvert design)

Design Point 11 (Q: = 5 cfs Qs = 12 cfs, Qi = 36 cfs) represents developed flow from Basin BS-16.
These flows will travel to the low point at this location where dual 24” RCP culverts will be installed for the
crossing of the road. (See Appendix for culvert design) Design Point 12 (Q: = 4 cfs Qs = 11 cfs, Qi =
44 cfs) represents the combined developed flow from Basins BS-16 and BS-15. These flows will travel to
the low point at this location where a 36” RCP culvert and storm system will be installed to route the

collected flows directly into Detention Pond 4 at the south end. (See Appendix for culvert design)

The total developed flows entering Detention Facility 4, including Basins OS-9 and BS-17 equal (Q: = 10
cfs Qs = 16 cfs, Qo = 217 cfs). The major flows enter the facility at the north end through a rock chute.
(See Appendix for rock chute and pond design) The following describes the design of this facility:

(See Appendix for UD Detention pond design sheets):

Detention Pond 4 (Full Spectrum — see multiple storm release data below)
0.99 Ac.-ft. EURYV required

1.05 Ac.-ft. EURV design with 4:1 max. slopes

5.1 Ac.-ft. 100-yr. Storage

Total In-flow: Q:=10cfs, Qs=16cfs, Qi =217 cfs
Pond Design Release: Q:=03cfs, Qs=0.4cfs, Qi =142 cfs
Pre-development Release: Q:=15cfs, Qs=2.5cfs, Qi = 152cfs

(Ownership and maintenance by the Flying Horse North HOA)
The downstream corridor from this proposed facility shows little indication of erosion at this time and is
anticipated to continue to adequately handle the detained developed flows from this portion of the

subdivision. In addition, we have been coordinating with the adjacent property owner and his engineering




consultant on this specific corridor and will continue to do so until the on-site detention facility

construction is complete and all disturbed areas are re-established.

Design Point 14 (Qz = 4 cfs Qs = 12 cfs, Qi = 56 cfs) represents the developed flow from Basin BS-18.
These flows will travel to the low point at this location where three 24” RCP culverts will be installed to
cross under the road. (See Appendix for culvert design) These flows then enter Basin OS-23 through a
drainage easement on the rear of lot 65 and continue to travel towards DP-16. Design Point 15 (Q. = 2
cfs Qs = 5 cfs, Qo = 15 cfs) represents the developed flow from Basin BS-19. These flows will travel to
the low point at this location where dual 18” RCP culverts will be installed to cross under the road. (See
Appendix for culvert design) These flows then enter Basin OS-22 through a drainage easement across lots

60 and 61 and continue to travel towards the golf course.

Basins BS-20, BS-21, BS-22, BS-23 and BS-23A are relatively large basins that contain both Filing 1 lots,
much of the golf course but also future lots that will remain undeveloped at this time. However, these
basins all ultimately travel in a southwesterly direction towards the proposed Detention Facility 8. This
report analyzes both the “Filing 1 Only” condition as well as the “full build-out condition” in the design of
this detention facility. With the development of Filing 1, Detention Facility 8 will be sized and graded for
the ultimate design accounting for the future lot development. The outlet structure and emergency
overflow weir will also be designed for the ultimate condition. However, we will provide two orifice plate
designs for the outlet box. The initial plate will be constructed that will handle the proper release for the
Filing 1 development only. Upon the next phase of lot development within these basins (BS-20, BS-21, BS-
22, BS-23 and BS-23A) the ultimate plate will be installed to replace this initial plate design. No further
changes to the outlet structure or pond will need to take place. Thus, the following describes the two

scenarios:

Full Build-out Design (accounting for future lot development)
Design Point 16 (Q: = 25 cfs Qs = 78 cfs, Qi = 362 cfs) represents the total developed flows from

Basins BS-18 thru BS-23 with the fully developed golf course and lots in Filing 1 and the future phases.
These flows travel to the low point at this location where dual 60” RCP culverts will be installed to cross
under the road. (See Appendix for culvert design) These flows represent the major portion of the flows

entering Detention Facility 8 with the remaining flows coming from Basin OS-23A.




The total developed flow entering Detention Facility 4 includes Basin BS-23A. The following describes
the design of this facility: (See Appendix for UD Detention pond — Full Build-out design sheets):

Detention Pond 8 (Full Spectrum — see multiple storm release data below)
2.40 Ac.-ft. EURYV required

2.45 Ac.-ft. EURV design with 4:1 max. slopes

9.32 Ac.-ft. 100-yr. Storage

Total In-flow: Q:=28cfs, Qs=85cfs, Qi = 383 cfs
Pond Design Release: Q:=0.8cfs, Qs=1.0cfs, Qi =253 cfs
Pre-development Release: Q2=2.6cfs, Qs=4.5cfs, Qi =274cfs

(Ownership and maintenance by the Flying Horse North HOA)

Filing 1 Only Design (accounting for golf course and Filing 1 lot development)
Under this scenario, only the golf course and Filing 1 lots are developed and Basins BS-20, BS-21, BS-22,

BS-23 and BS-23A have been adjusted to account for only this initial phase of development. The following
describes the facility requirements for this design: (See Appendix for UD Detention pond — Filing 1 Only

design sheets):

**Detention Pond 8 (Full Spectrum — see multiple storm release data below)
1.13 Ac.-ft. EURYV required

2.45 Ac.-ft. EURV design with 4:1 max. slopes

7.76 Ac.-ft. 100-yr. Storage

Total In-flow: Q: =9 cfs, Qs =14 cfs, Qo = 301 cfs
Pond Design Release: Q:=0.4cfs, Qs=0.5cfs, Qi =219 cfs
Pre-development Release: Q:=22cfs, Qs=3.9cfs, Qi =237cfs

(Ownership and maintenance by the Flying Horse North HOA)

**Please note that all facility design remains the same as the Full Build-out scenario except for the different

orifice plate.
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The downstream corridor from this proposed facility shows little indication of erosion at this time and is
anticipated to continue to adequately handle the detained developed flows from this portion of the
subdivision. In addition, we have been coordinating with the adjacent property owner and his engineering
consultant on this specific corridor and will continue to do so until the on-site detention facility

construction is complete and all disturbed areas are re-established.

Basin BS-24 (Q: = 0.6 cfs Qs = 3 cfs, Qi = 18 cfs) represents sheet flow from three residential lots
within Filing No. 1 that will continue to direct release off-site. However, portions of this historic basin area
will be routed into Flying Horse North Pond 8, therefore the developed flows from this basin do not
significantly change from the pre-development condition. The pre-development flows from the historic

basin area equal Q2 = 0.2 cfs Qs = 2 cfs, Qo = 18 cfs. Also, given the lot size, no water quality is required.

FLYING HORSE NORTH FILING NO. 1

East Cherry Creek Drainage Basin

The following basins are still tributary to the Filing No. 1 platting area but are within the East Chery Creek

Drainage Basin:

Design Point 24 (Q: = 2 cfs Qs = 8 cfs, Qi = 45 cfs) represents developed flows from Basins CC-4C
and CC-5. Basin CC-4C represents the future golf course clubhouse site. Upon future development of this
site a site specific detention/SWQ facility will be installed. This future facility will release into the side road
ditch on the west side of Allen Ranch Road and travel in a northerly direction. The side road ditch along
this stretch of Allen Ranch Road and the south side of Old Stagecoach Road will be sized to handle these
flows. The 100-yr. emergency overflow from this future facility will also be into the side road ditch of Allen
Ranch Road and not towards any residential lots. For ultimate downstream design purposes this basin is
assumed to release pre-development flows. These flows will travel towards Design Point 24 where a 36”

RCP culvert is sized to handle the fully developed flows at this location. (See Appendix for culvert design)
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The total developed flows entering Detention Facility 12, including Basin CC-6 equals (Qz = 6 cfs Qs =9
cfs, Qi = 85 cfs). The following describes the design of this facility:
(See Appendix for UD Detention pond design sheets):

Detention Pond 12 (Full Spectrum — see multiple storm release data below)
0.66 Ac.-ft. EURYV required

0.75 Ac.-ft. EURV design with 4:1 max. slopes

2.69 Ac.-ft. 100-yr. Storage

Total In-flow: Q:=6¢cfs, Qs=9cfs, Qo =285cfs
Pond Design Release: Q:=0.2cfs, Qs=0.3cfs, Qi =45 cfs
Pre-development Release: Q2=0.5cfs, Qs=0.9cfs, Qi =>55cfs

(Ownership and maintenance by the Flying Horse North HOA)
The downstream corridor from this proposed facility shows no indication of erosion at this time and is
anticipated to continue to adequately handle the detained developed flows from this portion of the

subdivision.

Design Point 25 (Q; = 0.2 cfs Qs = 0.3cfs, Qi = 45 cfs) then represents the total flow leaving the site at
this location. The pre-development flow at this location equals Q2 = 0.5 cfs Qs = 0.9 cfs, Qi = 55 cfs.

Thus, the downstream facilities will not see a significant change in flows.

Basins OS-12, OS-13, OS-14, CC-1A, CC-1B, CC-2A, CC-2B, CC-2C, CC-3, CC-4A, CC-4B and CC-9 ate
all tributary to the proposed Flying Horse North Pond 13. Nearly all the proposed residential lots within
these basins are part of future development outside of Filing No. 1 platting. The only structure associated
with Filing No. 1 development is the pond embankment/outlet structure crossing Stagecoach Road.
However, this facility has been classified by the Colorado Dam Safety Branch (DSB) as a low-hazard,
jurisdictional facility. ~As such, a separate Design Report including hydrology/hydraulic design and
embankment/structure design has been prepared for DSB and El Paso County review and approval. Please

reference this report for the required detention/SWQ design for this facility.

Design Point 26 (Q: = 3 cfs Qs = 16 cfs, Qi = 102 cfs) represents the full build-out developed flows

from Basins CC-8 and CC-10. Basin CC-8 represents future residential lots and CC-10 mostly future




passive park area. These flows will continue to sheet flow towards the low-point where a 48” RCP culvert is
sized to handle the fully developed flows at this location. (See Appendix for culvert design) After crossing
Stagecoach Road, these flows will continue to flow directly into the existing stock pond just north of the
roadway. This facility will provided sediment control for the small developed roadway area. Upon future
development and plating of the lots planned within these basins, this stock pond will be formally designed

into a detention facility.

Basin CC-15 (Q: = 1 cfs Qs = 4 cfs, Qi = 20 cfs) represents the full build-out developed flows from the
future residential lots tributary to this basin. These flows will continue to sheet flow towards the low-point
where a 30” RCP culvert is sized to handle the fully developed flows at this location. (See Appendix for
culvert design) A downstream sediment basin will be installed to provide sediment control for the small

developed roadway area.

Basin CC-16 (Q: =1 cfs Qs = 5 cfs, Qi = 24 cfs) represents the full build-out developed flows from the
future residential lots tributary to this basin. These flows will continue to sheet flow towards the low-point
at the southwest corner of Old Stagecoach Road and Rubble Drive where a 24” RCP culvert is sized to
handle the fully developed flows at this location. (See Appendix for culvert design) A downstream sediment

basin will be installed to provide sediment control for the small developed roadway area.

Design Point 30 (Qz = 0.7 cfs Qs = 2 cfs, Quo = 10 cfs) represents the full build-out developed flows
from Basin CC-18. This Basin represents future residential lots. The flows will continue to sheet flow
towards the low-point where a 24” RCP culvert is sized to handle the fully developed flows at this location.
(See Appendix for culvert design) A downstream sediment basin will be installed to provide sediment

control for the small developed roadway area.

Design Point 31 (Q: = 0.9 cfs Qs = 3 cfs, Qi = 15 cfs) represents the full build-out developed flows
from Basin CC-19 and the upstream release from DP-30. This Basin represents future residential 5 ac. lots.
The flows will continue to sheet flow within a proposed drainage easement towards the existing low-point

where an existing 24” CMP culvert will adequately handle the fully developed flows at this location.
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Design Point 32 (Q; = 2 cfs Qs = 8 cfs, Qi = 40 cfs) represents the full build-out developed flows from
Basins OS-16 and CC-17. Basin CC-17 represents future residential lots and OS-16 unplatted, 5-ac. zoned
residential property. These flows will continue to sheet flow towards the low-point where a 36” RCP
culvert is sized to handle the fully developed flows at this location. (See Appendix for culvert design) A
downstream sediment basin will be installed to provide sediment control for the small developed roadway

area.

FLYING HORSE NORTH PRELIMINARY PLAN (Future Platting)

Black Squirrel Creek Drainage Basin

The following basins are in the Black Squirrel Creek Drainage Basin but are not a part of Filing 1 lot

development. These areas will require future final drainage report(s) upon future lot development.

Design Point 18 (Q: = 5 cfs Qs = 22 cfs, Qi = 115 cfs) represents developed flows from Basins BS-28,
BS-29, BS-30 and OS-18. Portions of basins BS-28 and BS-29 include golf course development taking place
with Filing No. 1. However, the majority of these basins include forested future residential lots with basin
OS-18 being existing 2.5 ac. minimum lots. Future developed flows will be routed to this location where a
future detention facility will be installed. This facility will be sized to meet EURV requirements and release
pre-development flow quantities into the future side road ditch and through future drainage easements
towards the future detention facility at Design Point 19. These future facilities will be further analyzed as
ponds in series and emergency overflow paths well defined with the future final drainage report. In the
interim, with only the golf course construction, a temporary sediment basin located within the future

roadway in basin BS-28 will be installed to provide sediment control from the developed golf course area.

Design Point 19 (Q: = 4 cfs Qs = 17 cfs, Qi = 126 cfs) represents developed flows from Basins BS-27
and OS-17. These basins include forested future residential lots with basin OS-17 being existing 2.5 ac.
minimum lots. Future developed flows will be routed to this location where a future detention facility will
be installed to meet EURV requirements and release pre-development flow quantities. Both of these future

facilities will be constructed in tracts with ownership and maintenance by the Flying Horse North HOA.
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Basin BS-26 (Q: = 0.04 cfs Qs = 0.4 cfs, Qi = 3 cfs) represents sheet flow from the extreme rear
portion of a future residential lot. This area of the lot will likely not be built upon, therefore not
significantly changing the drainage conditions from the pre-development condition. The pre-development
flow from the historic basin area equals Q; = 0.04 cfs Qs = 0.4 cfs, Qi = 3 cfs. Also, given the lot size,

no water quality is required.

Basins BS-31 (Q: = 0.3 cfs Qs = 2 cfs, Qi = 12 cfs), BS-32 (Q: = 0.3 cfs Qs = 2 cfs, Qo = 9 cfs) and
BS-33 (Qz = 0.8 cfs Qs = 3 cfs, Qi = 15 cfs) represent smaller basins that will continue to sheet flow off-
site to the south. These basins represent some golf course development and multiple future residential lots.
Given the lot size, no water quality is required. However, permanent sediment basins will be installed
downstream of the golf course development to provide sediment control. Developed flows released from

these basins will not be significantly different than the pre-development flows.

East Cherry Creek Drainage Basin

The following basins are not tributary to the Filing No. 1 platting area but are within the East Chery Creek

Drainage Basin and planned for future residential lot development.

Design Point 28 (Q: = 5 cfs Qs = 20 cfs, Qo = 110 cfs) represents the full build-out developed flows
from Basins OS-13 and CC-13A. Basin CC-13A represents future residential lots and OS-13 platted, 5-ac.
zoned residential property. These flows will continue to sheet flow towards the low-point where a future
culvert will be installed to handle the fully developed flows at this location. The flows are then conveyed in

the natural channel towards Design Point 29.

Design Point 29 (Q: = 6 cfs Qs = 27 cfs, Qi = 155 cfs) represents the full build-out developed flows
from Basins CC-13B, CC-13C and release from DP-28. These basins represent future residential lots. At
this location, a future detention facility will be installed to meet EURV requirements and release pre-
development flow quantities. This future facility will be constructed in a tract with ownership and

maintenance by the Flying Horse North HOA.




Basin CC-13D (Q: = 2 cfs Qs = 6 cfs, Qi = 29 cfs) represents future residential lots that will continue to
sheet flow off-site. Given the lot size, no water quality is required. However, a permanent sediment basin
will be installed just prior to release off-site to provide sediment control. Developed flows released from

this basin will not be significantly different than the pre-development flows.

Basin CC-14 (Q: = 0.4 cfs Qs = 2 cfs, Qi = 8 cfs) represents sheet flow from the rear portion of two
future residential lots. The majority of this area is not anticipated to be developed, therefore not
significantly changing the drainage conditions from the pre-development condition. Also, given the lot size,

no water quality is required.

Design Point 27 (Q: = 4 cfs Qs = 17 cfs, Qi = 81 cfs) represents the full build-out developed flows from
the previously described basin CC-15 and CC-20. These basins represent future residential lots. At this
location, a future detention facility will be installed to meet EURV requirements and release pre-
development flow quantities. This future facility will be constructed in a tract with ownership and

maintenance by the Flying Horse North HOA.

Basins CC-21 (Q; = 0.1 cfs Qs = 1 cfs, Qo = 9 cfs) and CC-22 (Q2 =1 cfs Qs = 5 cfs, Qi = 21 cfs)
represent future residential 5 ac. lots and park area that will continue to sheet flow off-site. Given the lot
size, no water quality is required. However, a permanent sediment basin will be installed just prior to release
off-site to provide sediment control. Developed flows released from this basin will not be significantly

different than the pre-development flows.

Basins CC-23 (Q: = 0.4 cfs Qs = 1 cfs, Qi = 8 cfs) and CC-24 (Q: = 3 cfs Qs = 13 cfs, Qi = 62 cfs)
represent future 5 ac. residential lots that will continue to sheet flow off-site. Given the lot size, no water
quality is required. Given that the proposed lots are planned for 5 ac. residential, the developed flows
released from this basin will not be significantly different than the pre-development flows. However,
multiple permanent sediment basins may be installed just prior to release off-site to provide sediment
control. This basin also contains a portion of the adjacent Franktown/Parker Reservoir emergency spillway
crossing two proposed lots. This existing facility, which doesn’t appear to be within any existing easement,
will be further analyzed with a final drainage report for this area. Appropriate drainage easements may be

provided at time of final plating.




Basin CC-25 (Q2 = 0.3 cfs Qs = 1 cfs, Qi = 6 cfs) represents a small portion of two future residential 5
ac. lots that will continue to sheet flow off-site. Given that the proposed lots are planned for 5 ac.
residential, the developed flows released from this basin will not be significantly different than the pre-

development flows.

Design Point 34 (Q: = 6 cfs Qs = 24 cfs, Qi = 168 cfs) represents the full build-out developed flows
from Basins CC-26, CC-27, CC-28, release from CC-16 and release from DP-32. These basins represent
future residential lots and park area. At this location, a future detention facility will be installed and likely
replace the existing stock pond to meet EURV requirements and release pre-development flow quantities.
The downstream existing culvert under Hodgen Road will be further analyzed with future final drainage
reports. This future facility will be constructed in a tract with ownership and maintenance by the Flying

Horse North HOA.

FACILITY MAINTENANCE
All proposed drainage structures within the platted County ROW will be owned and maintained by El Paso
County. All proposed drainage structures within easements or tracts will be owned and maintained by the

Flying Horse North HOA of Golf Course owner.

DRAINAGE CRITERIA

Hydrologic calculations wetre petformed using the City of Colorado Springs/El Paso County Drainage
Criteria Manual, revised in November 1991 and October 1994 with County adopted Chapter 6 and Section
3.2.1 of Chapter 13 of the City of Colorado Springs/El Paso County Drainage Criteria Manual as revised in
May 2014. Detention storage and storm sewer conveyance to Black Squirrel Creek Drainage Basin was
established with the Black Squirrel DBPS, previously referenced. The IDF curves from Figure 6-5 of the
City of Colorado Springs/El Paso County DCM was used to estimate storm water runoff anticipated from

design storms for the 2 year, 5 year and 100 year recurrence interval. (See Appendix)
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Revise based on the 4-step process defined
in Appendix | Section 1.7.2.
Step 1: Employ Runoff Reduction Practices

Step 2: Stabilized Drainageways
Step 3: Provide WQCV
Step 4. Consider Need for Industrial and

~

ty DCM requires the Four Step Process for receiving water

>ff volumes, treating the water quality capture volume (WQCV),

Commercial BMPs ing long\term source controls. The Four Step Process pertains to

management of smaller, frequently occurring storm\events, as opposed to larger storms for which drainage
g , Ireq y g > PP g g

and flood control infrastructure are sized. Implementation of these four steps helps to achieve storm water

permit requirements. This site adheres to this Four Step'Process as follows:

1.

Employ Runoff Reduction Practices: Development of project site is proposed large lot single
family residential (2.5 ac. min.) with homes and associated landscaping along with a private golf
course. Proposed impervious areas (roof tops, patios) will sheet flow across landscaped ground,
through open space areas and across the golf course to slow runoff and increase time of
concentration prior to being conveyed to the proposed public streets. This will minimize directly

connected impervious areas within the project site.

Implement BMP’s that provide a Water Quality Capture Volume with slow release: Runoff
from this development will be treated through capture and slow release of the WQCV in multiple

permanent Extended Detention Basins designed per current El Paso County drainage criteria.

Stabilize Drainageways: This site will utilize roadside ditches and culvert crossings throughout the
site. These facilities will then direct the on-site development flows to the multiple detention/SWQ
ponds mentioned above, designed to release at or below historic rates into Black Squirrel and East
Cherry Creek. Based upon the proposed reduction in released flows compared to the pre-developed

flows, no impact to downstream drainageways is anticipated.

Implement Site Specific and Other Source Control BMP’s: A site specific storm water quality
and erosion control plan and narrative was previously approved for this development in October
2016 (PUD-16-002). Details such as site specific source control construction BMP’s as well as
permanent BMP’s were detailed in this plan and narrative to protect receiving waters. Much of
these BMP’s are currently constructed and being maintained as the majority of the development has

been graded and erosion control methods employed.
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FLOODPLAIN STATEMENT

A small portion of the Preliminary Plan (future lots not platted at this time) is located within a floodplain as
determined by the Flood Insurance Rate Maps (F.LR.M.) Map Number 08041C 0295F, 0841C 0315F,
04081C 0325F effective date, March 17, 1997 (See Appendix). However, no portion of property proposed
to be platted with Filing No. 1 is within the floodplain.

DRAINAGE AND BRIDGE FEES
FLYING HORSE NORTH FILING NO. 1
The East Cherry Creek Basin does not currently have a Drainage Basin Fee. However, the following fees

for the Filing No. 1 platted area within the Black Squirrel Creek Basin are due prior to platting:

The fees are calculated using the following impervious acreage method approved by El Paso County. The
acreage for Flying Horse Filing No. 1 within the Black Squirrel Creek Basin is 342.7 acres. This total area is
broken into two uses: 2.5 ac. lots (including roads and tracts) and golf course. The 2.5 ac. lot area equals
234.4 acres and the golf course area equals 108.3 acres. Thus, the percent imperviousness for this

subdivision is calculated as follows (See Figure 1.1 for Basin Area Exhibit):

2.5 ac. lots (incl. roads and tracts)

(Per El Paso County Percent Impervious Chart: 11%)
234.4 Ac. x 11% = 25.78 Impervious Ac.

5% reduction for 2.5 ac. lots

25.78 Imp. ac. x .75% = 19.34 Impervious Ac.

Golf Course Development

(Per El Paso County Percent Impervious Chart for greenbelts: 2%)
108.3 Ac. x 2% = 2.17 Impervious Ac.

5% reduction for golf course development

2.17 Imp. ac. x .75% = 1.62 Impervious Ac.

Total Impervious Acreage for Filing 1: 20.96 Imp. Ac.

Since the applicant is requesting the reimbursement of 50% of construction - PR
costs, remove the 25% reduction. 1T ASY
Per ECM Appendix L Section 3.10.4a, both the 50% reimbursement and gttt

the 25% reduction cannot both be applied to the same development. RUEAL S Lo LS
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Since the applicant is requesting the reimbursement of 50% of construction costs, remove the 25% reduction.  
Per ECM Appendix L Section 3.10.4a,  both the 50% reimbursement and the 25% reduction cannot both be applied to the same development.


The following calculations are based on the 2018 drainage/bridge fees for the Black Squitrel Creek

Drainage Basin:

FILING 1 FEE TOTALS (prior to reduction):

Bridge Fees

$492.00 x 20.96 Impervious Ac. = $ 10,312.32
Drainage Fees

$ 7,808.00 x 20.96 Impervious Ac. = $163,655.68

Per the ECM 3.10.44a, this development requests a reduction of drainage fees based on the three on-site full
spectrum detention/SWQ facilities proposed to be constructed with Filing 1. The following facilities within

the Black Squirrel Creek basin seem to meet the criteria for this reduction:

Detention Pond 1 1.1 ac-ft. full spectrum $ 24,448 x 50% = $ 12,224.00
Detention Pond 4 4.5 ac-ft. full spectrum $ 130,270 x 50% = $ 65,135.00
Detention Pond 8 9.4 ac-ft. full spectrum $ 111,320 x 50% = $ 55,660.00
Total Reduction 133,019.00

FILING 1 FEE TOTALS:

Bridge Fees

$ 492.00 x 20.96 Impervious Ac. = $ 10,312.32

Drainage Fees

$ 163,655.68 - 133,019.00 = $ 30,636.68
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SUMMARY

This proposed development remains consistent with the previously approved Flying Horse North MDDP

and Preliminary Drainage Report for Flying Horse North (Golf Course grading and private access roads).

The proposed storm facilities have been sized to adequately handle the 100-yr. developed flows. All

proposed detention facilities meet current criteria and provide full spectrum design. Upon

future

development outside of Filing No. 1, final drainage reports will be required finalizing final design of the

proposed future drainage facilities.

developments.

PREPARED BY:

Classic Consulting Engineers & Surveyors, LLC

forn—

Marc A. Whorton, P.E.
Project Manager

Maw/109611/teports/109611PDR.doc

The proposed development will not adversely impact surrounding
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Hydrologic Soil Group—EI Paso County Area, Colorado
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Hydrologic Soil Group—EI Paso County Area, Colorado

Hydrologic Soil Group

Hydrologic Soil Group— Summary by Map Unit — El Paso County Area, Colorado (C0625)
Map unit symbol Map unit name Rating Acres in AOI Percent of AOI

14 Brussett loam, 1 to 3 19.6 1.1%
percent slopes

15 Brussett loam, 3 to 5 7.0 0.4%
percent slopes

26 Elbeth sandy loam, 8 to 615.7 33.6%
15 percent slopes

41 Kettle gravelly loamy 109.3 6.0%
sand, 8 to 40 percent
slopes

66 Peyton sandy loam, 1 to 160.6 8.8%
5 percent slopes

67 Peyton sandy loam, 5 to 198.8 10.8%
9 percent slopes

68 Peyton-Pring complex, 3 719.7 39.3%
to 8 percent slopes

7 Pring coarse sandy 1.7 0.1%
loam, 3 to 8 percent
slopes

92 Tomah-Crowfoot loamy 0.8 0.0%
sands, 3 to 8 percent
slopes

Totals for Area of Interest 1,833.2 100.0%

USDA  Natural Resources
== Conservation Service

National Cooperative Soil Survey

Web Soil Survey

3/21/2016
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Hydrologic Soil Group—EI Paso County Area, Colorado

Description

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

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

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

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

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

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

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

Rating Options
Aggregation Method: Dominant Condition

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

Natural Resources Web Soil Survey 3/21/2016
Conservation Service National Cooperative Soil Survey Page 4 of 4
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ALL LAND ASSUMED 2 ACRE RESIDENTIAL LOTS, UNDEVELOPED WOODS OR
GOOD CONDITION OPEN SPACE (LAWNS, PARKS GOLF COURSES, CEMETARIES ETC.)

CN VALUES - DEVELOPED CONDITIONS

BASIN BASIN GOLF COURSE / WOODS (B) 2 AC. RESIDENTIAL (B) COMPOSITE
(label) AREA Cn
(Ac) CN AREA CN AREA

(Ac.) (Ac.)
0S-1A 4.4 61 4.4 65 0.0 61.0
0S-1B 5.6 61 5.6 65 0.0 61.0
EX-DP-3 (Pre-Dev.) 36.0 60 36.0 65 0.0 60.0
0S-2 29 61 2.9 65 0.0 61.0
0S-3 10.2 61 0.0 65 10.2 65.0
0S4 32.9 61 0.0 65 32.9 65.0
0S-5 29.7 61 0.0 65 29.7 65.0
0S-6 9.2 61 0.0 65 9.2 65.0
0S-7 5.0 61 0.0 65 5.0 65.0
0S-8 14.2 61 0.0 65 14.2 65.0
0S-9 9.8 60 9.8 65 0.0 60.0
0S-10 4.1 61 0.0 65 4.1 65.0
0S-11 28.0 61 0.0 65 28.0 65.0
0S-12 68.1 61 40.0 65 28.1 62.7
0S-13 36.9 61 18.0 65 18.9 63.0
0S-14 26.4 61 20.0 65 6.4 62.0
0S-15 70.8 61 20.0 65 50.8 63.9
0S-16 4.5 61 0.0 65 45 65.0
0S-17 15.8 61 0.0 65 15.8 65.0
0S-18 13.0 61 0.0 65 13.0 65.0




ALL LAND ASSUMED 2 ACRE RESIDENTIAL LOTS, UNDEVELOPED WOODS OR
GOOD CONDITION OPEN SPACE (LAWNS, PARKS GOLF COURSES, CEMETARIES ETC.)

CN VALUES - DEVELOPED CONDITIONS

BASIN BASIN GOLF COURSE / WOODS (B) 2 AC. RESIDENTIAL (B) COMPOSITE
(label) AREA Cn
(Ac) CN AREA CN AREA

(Ac.) (Ac.)

BS-1A 3.5 61 0.0 65 3.5 65.0
BS-1B 8.9 61 0.0 65 8.9 65.0
BS-2 1.9 61 0.0 89 1.9 89.0
BS-2A 0.8 61 0.0 89 0.8 89.0
BS-2B 0.9 61 0.0 89 0.9 89.0
BS-3 6.2 61 0.0 65 6.2 65.0
BS-4 13.0 61 0.0 67 13.0 67.0
BS-5 11.2 61 0.0 65 11.2 65.0
BS-6 1.2 61 0.0 89 1.2 89.0
BS-7 2.9 61 0.0 65 2.9 65.0
BS-8 1.0 61 0.0 89 1.0 89.0
BS-9 15 61 0.0 89 15 89.0
BS-10 4.5 61 0.0 65 4.5 65.0
BS-11 0.9 61 0.0 89 0.9 89.0
BS-12 7.7 61 0.0 65 7.7 65.0
BS-13 25.6 61 0.0 65 25.6 65.0
BS-14 134 61 0.0 65 13.4 65.0
BS-15 5.3 61 0.0 65 5.3 65.0
BS-16 21.6 61 0.0 65 21.6 65.0
BS-17 12.1 61 0.0 65 12.1 65.0
BS-18 33.8 61 12.1 65 21.7 63.6
BS-19 6.3 61 0.0 65 6.3 65.0
BS-20 73.9 61 30.2 65 43.7 63.4
BS-21 69.5 61 12.1 65 57.4 64.3
BS-22 18.1 61 2.5 65 15.6 64.4
BS-23 37.1 61 15.4 65 21.7 63.3
BS-23A 16.3 61 2.5 65 13.8 64.4
BS-24 10.9 60 4.3 65 6.6 63.0
EX-24 (Pre-Dev.) 13.2 60 13.2 65 0.0 60.0
BS-25 12.7 60 5.0 65 7.7 63.0
BS-26 2.5 60 2.5 65 0.0 60.0
BS-27 23.3 61 0.0 65 23.3 65.0
BS-28 36.9 61 5.6 65 31.3 64.4
BS-29 27.7 61 7.2 65 20.5 64.0
BS-30 6.7 61 0.0 65 6.7 65.0
BS-31 8.4 60 4.2 65 4.2 62.5
BS-32 6.2 60 3.0 65 3.2 62.6
BS-33 8.9 60 0.6 65 8.3 64.7




ALL LAND ASSUMED 2 ACRE RESIDENTIAL LOTS, UNDEVELOPED WOODS OR
GOOD CONDITION OPEN SPACE (LAWNS, PARKS GOLF COURSES, CEMETARIES ETC.)

CN VALUES - DEVELOPED CONDITIONS

BASIN BASIN GOLF COURSE / WOODS (B) 2 AC. RESIDENTIAL (B) COMPOSITE
(label) AREA Cn
(Ac) CN AREA CN AREA

(Ac.) (Ac.)

CC-1A 9.8 61 0.0 65 9.8 65.0
CC-1B 12.6 61 0.5 65 12.1 64.8
CC-2A 11.0 61 0.0 65 11.0 65.0
CC-2B 20.8 61 0.0 65 20.8 65.0
Cc-2C 6.4 61 0.0 65 6.4 65.0
CC-3 52.5 61 25.0 65 27.5 63.1
CC-4A 108.7 61 65.0 65 43.7 62.6
CC-4B 8.1 85 4.5 65 3.6 76.1
CC-4C (Pre-Dev.) 7.4 61 7.4 65 0.0 61.0
CC-5 22.4 61 0.0 65 22.4 65.0
CC-6 27.8 61 0.0 65 27.8 65.0
CC-7 18.4 61 0.0 65 18.4 65.0
CC-8 7.7 61 0.0 65 7.7 65.0
CC-9 5.6 61 0.0 65 5.6 65.0
CC-10 85.6 61 51.0 65 34.6 62.6
CC-11 18.6 61 9.0 65 9.6 63.1
CC-12 12.2 61 0.0 65 12.2 65.0
CC-13A 19.3 61 0.0 65 19.3 65.0
CC-13B 25.5 61 0.0 65 25.5 65.0
CC-13C 9.9 61 0.0 65 9.9 65.0
CC-13D 18.8 61 0.0 65 18.8 65.0
CC-14 4.6 61 0.0 65 4.6 65.0
CC-15 12.8 61 0.0 65 12.8 65.0
CC-16 16.3 61 0.0 65 16.3 65.0
CC-17 25.0 61 0.0 65 25.0 65.0
CC-18 6.2 65 5.8 89 0.4 66.5
CC-19 3.7 61 0.0 65 3.7 65.0
CC-20 39.3 61 0.0 65 39.3 65.0
CC-21 6.2 61 6.2 65 0.0 61.0
CC-22 13.8 61 0.0 65 13.8 65.0
CC-23 5.7 61 0.4 65 5.3 64.7
CC-24 39.6 61 0.0 65 39.6 65.0
CC-25 35 61 0.0 65 3.5 65.0
CC-26 16.7 61 0.0 65 16.7 65.0
CC-27 18.9 61 3.0 65 15.9 64.4
CC-28 154.8 61 23.0 65 131.8 64.4




TIME OF CONCENTRATION - DEVELOPED

COMPOSITE OVERLAND STREET / CHANNEL FLOW (DCM Vol. 1 Fig. 6-25) Tc Tc Tc

BASIN Cn C(5) Length Height Tc Length Slope Velocity Tc TOTAL | LAG (0.6tc) | LAG (0.6tc)
(ft) (ft) (min) (ft) (%) (fps) (min) (min) (min) (hn
0S-1A 61.0 0.08 300 20 17.1 150 4.0% 1.0 2.5 19.6 11.7 0.20
0S-1B 61.0 0.08 300 20 17.1 300 8.0% 1.4 3.6 20.6 12.4 0.21
EX-DP-3 (Pre-Dev.) 60.0 0.08 300 20 17.1 900 5.0% 1.9 7.9 25.0 15.0 0.25
0S-2 61.0 0.08 300 20 17.1 300 6.0% 2.0 2.5 19.6 11.7 0.20
0S-3 65.0 0.08 300 22 16.5 275 6.2% 2.0 2.3 18.8 11.3 0.19
0S-4 65.0 0.08 300 18 17.7 420 4.3% 1.3 5.4 23.0 13.8 0.23
0S-5 65.0 0.08 300 12 20.2 1200 2.5% 1.1 19.0 39.2 23.5 0.39
0S-6 65.0 0.08 300 17 18.0 300 5.5% 1.9 2.6 20.6 12.4 0.21
0S-7 65.0 0.08 300 20 17.1 180 6.5% 2.1 1.4 18.5 11.1 0.18
0s-8 65.0 0.08 300 14 19.2 260 5.5% 0.6 7.5 26.7 16.0 0.27
0S-9 60.0 0.08 300 12 20.2 500 3.5% 0.5 16.7 36.9 22.1 0.37
0S-10 65.0 0.08 300 19 17.3 17.3 10.4 0.17
0s-11 65.0 0.08 300 14 19.2 600 6.5% 0.7 15.4 34.6 20.7 0.35
0S-12 62.7 0.08 300 10 21.4 1400 2.5% 1.5 15.6 37.0 22.2 0.37
0S-13 63.0 0.08 300 10 21.4 1000 3.0% 1.5 11.1 32.6 19.5 0.33
0S-14 62.0 0.08 300 8 23.1 1000 5.0% 2.1 7.9 31.0 18.6 0.31
0S-15 63.9 0.08 300 16 18.4 2200 4.0% 1.9 19.3 37.7 22.6 0.38
0S-16 65.0 0.08 300 7 24.1 24.1 14.5 0.24
0S-17 65.0 0.08 300 20 17.1 350 6.0% 2.5 2.3 19.4 11.6 0.19
0s-18 65.0 0.08 300 18 17.7 300 6.0% 2.5 2.0 19.7 11.8 0.20
BS-1A 65.0 0.08 300 19 17.3 17.3 10.4 0.17
BS-1B 65.0 0.08 300 18 17.7 200 2.5% 1.2 2.8 20.4 12.3 0.20
BS-2 89.0 0.08 300 16 18.4 630 7.0% 0.7 16.2 34.5 20.7 0.35
BS-2A 89.0 0.08 30 1.5 5.9 700 6.5% 1.7 6.9 12.8 7.7 0.13
BS-2B 89.0 0.08 30 1.5 5.9 800 6.5% 2.2 6.1 12.0 7.2 0.12
BS-3 65.0 0.08 300 18 17.7 300 5.3% 2.2 2.3 19.9 12.0 0.20
BS-4 67.0 0.08 300 22 16.5 960 7.0% 2.4 6.7 23.2 13.9 0.23
BS-5 65.0 0.08 300 20 17.1 150 7.0% 2.4 1.0 18.1 10.9 0.18
BS-6 89.0 0.08 10 0.2 4.6 700 7.0% 2.4 4.9 9.5 5.7 0.09




TIME OF CONCENTRATION - DEVELOPED

COMPOSITE OVERLAND STREET / CHANNEL FLOW (DCM Vol. 1 Fig. 6-25) Tc Tc Tc

BASIN Cn C(5) Length Height Tc Length Slope Velocity Tc TOTAL | LAG (0.6tc) | LAG (0.6tc)
(f) (ft) (min) (f) (%) (fps) (min) (min) (min) (hr)
BS-7 65.0 0.08 90 6 9.3 400 2.0% 2.0 3.3 12.7 7.6 0.13
BS-8 89.0 0.08 10 0.2 4.6 960 7.0% 2.3 7.0 11.6 7.0 0.12
BS-9 89.0 0.08 10 0.2 4.6 1100 5.0% 2.2 8.3 13.0 7.8 0.13
BS-10 65.0 0.08 300 16 18.4 800 5.0% 2.2 6.1 24.4 14.7 0.24
BS-11 89.0 0.08 10 0.2 4.6 300 3.0% 1.6 3.1 7.8 4.7 0.08
BS-12 65.0 0.08 300 18 17.7 180 3.0% 1.8 1.7 19.3 11.6 0.19
BS-13 65.0 0.08 300 16 18.4 630 7.0% 2.5 4.2 22.6 13.5 0.23
BS-14 65.0 0.08 300 14 19.2 700 8.0% 2.8 4.2 23.4 14.0 0.23
BS-15 65.0 0.08 300 26 15.6 250 5.0% 2.0 2.1 17.7 10.6 0.18
BS-16 65.0 0.08 300 18 17.7 1500 3.0% 1.5 16.7 343 20.6 0.34
BS-17 65.0 0.08 300 14 19.2 250 5.0% 2.0 2.1 21.3 12.8 0.21
BS-18 63.6 0.08 300 26 15.6 1800 3.0% 1.2 25.0 40.6 24.4 0.41
BS-19 65.0 0.08 300 16 18.4 18.4 11.0 0.18
BS-20 63.4 0.08 300 18 17.7 1650 6.5% 2.0 13.8 31.4 18.8 0.31
BS-21 64.3 0.08 300 30 14.9 2000 5.0% 1.7 19.6 345 20.7 0.35
BS-22 64.4 0.08 300 21 16.8 500 4.0% 1.5 5.6 22.3 13.4 0.22
BS-23 63.3 0.08 300 14 19.2 800 4.0% 1.0 13.3 32,5 19.5 0.33
BS-23A 64.4 0.08 300 14 19.2 1200 4.0% 2.0 10.0 29.2 17.5 0.29
BS-24 63.0 0.08 300 22 16.5 16.5 9.9 0.17
EX-24 (Pre-Dev.) 60.0 0.08 300 22 16.5 16.5 9.9 0.17
BS-25 63.0 0.08 300 10 21.4 200 5.0% 2.1 1.6 23.0 13.8 0.23
BS-26 60.0 0.08 300 20 17.1 100 4.0% 2.0 0.8 17.9 10.7 0.18
BS-27 65.0 0.08 300 22 16.5 900 8.0% 2.8 5.4 21.9 13.1 0.22
BS-28 64.4 0.08 300 16 18.4 1500 3.0% 1.8 13.9 32.2 19.3 0.32
BS-29 64.0 0.08 300 18 17.7 1900 4.5% 2.1 15.1 32.7 19.6 0.33
BS-30 65.0 0.08 300 20 17.1 400 6.0% 2.3 2.9 20.0 12.0 0.20
BS-31 62.5 0.08 300 12 20.2 300 4.0% 2.0 2.5 22.7 13.6 0.23
BS-32 62.6 0.08 300 18 17.7 200 5.0% 1.7 2.0 19.6 11.8 0.20
BS-33 64.7 0.08 300 22 16.5 350 6.0% 2.3 2.5 19.1 11.4 0.19




TIME OF CONCENTRATION - DEVELOPED

COMPOSITE OVERLAND STREET / CHANNEL FLOW (DCM Vol. 1 Fig. 6-25) Tc Tc Tc

BASIN Cn C(5) Length Height Tc Length Slope Velocity Tc TOTAL | LAG (0.6tc) | LAG (0.6tc)
(f) (ft) (min) (f) (%) (fps) (min) (min) (min) (hr)
CC-1A 65.0 0.08 300 16 18.4 500 5.0% 1.7 49 23.3 14.0 0.23
CC-1B 64.8 0.08 300 14 19.2 700 4.0% 2.0 5.8 25.0 15.0 0.25
CC-2A 65.0 0.08 300 14 19.2 250 3.0% 1.5 2.8 22.0 13.2 0.22
CC-2B 65.0 0.08 300 14 19.2 280 3.0% 1.5 3.1 22.3 13.4 0.22
cc-2¢ 65.0 0.08 300 18 17.7 17.7 10.6 0.18
cc-3 63.1 0.08 300 18 17.7 2300 3.0% 1.5 25.6 432 25.9 0.43
CC-4A 62.6 0.08 300 14 19.2 2700 2.0% 1.8 25.0 44.2 26.5 0.44
CC-4B 76.1 0.08 300 12 20.2 600 3.0% 1.6 6.3 26.4 15.9 0.26
CC-4AC (Pre-Dev.) 61.0 0.08 40 0.8 9.3 350 3.0% 1.5 3.9 13.2 7.9 0.13
CC-5 65.0 0.08 300 18 17.7 1000 4.0% 2.0 8.3 26.0 15.6 0.26
CC-6 65.0 0.08 300 14 19.2 550 2.5% 1.6 5.7 24.9 14.9 0.25
cc-7 65.0 0.08 300 16 18.4 1000 3.0% 1.6 10.4 28.8 17.3 0.29
cc-8 65.0 0.08 300 10 21.4 250 2.0% 1.2 35 24.9 14.9 0.25
cc-9 65.0 0.08 300 18 17.7 100 2.0% 1.2 1.4 19.0 11.4 0.19
CC-10 62.6 0.08 300 22 16.5 2400 3.0% 1.8 22.2 38.7 23.2 0.39
cc-11 63.1 0.08 300 18 17.7 450 5.0% 2.1 3.6 21.2 12.7 0.21
CC-12 65.0 0.08 300 11 20.8 650 4.0% 2.0 5.4 26.2 15.7 0.26
CC-13A 65.0 0.08 300 14 19.2 1400 4.0% 2.0 11.7 30.9 18.5 0.31
CC-13B 65.0 0.08 300 18 17.7 1300 3.0% 1.6 13.5 31.2 18.7 0.31
CC-13C 65.0 0.08 300 14 19.2 350 4.0% 2.0 2.9 22.1 13.3 0.22
CC-13D 65.0 0.08 300 20 17.1 900 4.0% 2.0 75 24.6 14.7 0.25
CC-14 65.0 0.08 300 10 21.4 21.4 12.9 0.21
CC-15 65.0 0.08 300 14 19.2 550 3.0% 1.8 5.1 24.3 14.6 0.24
CC-16 65.0 0.08 300 10 21.4 650 2.5% 1.3 8.3 29.8 17.9 0.30
CCc-17 65.0 0.08 300 9 222 950 2.0% 1.2 13.2 35.4 21.2 0.35
CC-18 66.5 0.08 300 7 24.1 400 2.0% 1.2 5.6 29.7 17.8 0.30
CC-19 65.0 0.08 300 8 23.1 100 2.0% 1.0 1.7 24.7 14.8 0.25
CC-20 65.0 0.08 300 9 222 350 6.0% 2.2 2.7 24.8 14.9 0.25
cc-21 61.0 0.08 300 18 17.7 200 3.0% 1.8 1.9 19.5 11.7 0.20
CC-22 65.0 0.08 300 14 19.2 700 4.0% 2.0 5.8 25.0 15.0 0.25
CC-23 64.7 0.08 300 10 21.4 850 2.0% 1.2 11.8 33.2 19.9 0.33
CC-24 65.0 0.08 300 20 17.1 900 4.0% 1.9 7.9 25.0 15.0 0.25
CC-25 65.0 0.08 300 16 18.4 500 3.0% 1.8 4.6 23.0 13.8 0.23
CC-26 65.0 0.08 300 14 19.2 900 5.0% 2.1 7.1 26.3 15.8 0.26
cc-27 64.4 0.08 300 14 19.2 1300 3.0% 1.8 12.0 31.2 18.7 0.31
CC-28 64.4 0.08 300 14 19.2 4700 3.0% 1.8 435 62.7 37.6 0.63




BASIN SUMMARY - DEVELOPED CONDITIONS

COMPOSITE TOTAL Q Q Q

BASIN AREA CN LAG TIME 2Yr. 5Yr. 100 Yr.
(label) (acres) (hours) (cfs) (cfs) (cfs)
0S-1A 4.40 61.0 0.20 0.4 1.6 7.7
0S-1B 5.60 61.0 0.21 0.5 1.9 9.4
EX-DP-3 (Pre-Dev.) 36.00 60.0 0.25 0.5 4.8 41.3
0S-2 2.90 61.0 0.20 0.1 0.6 4.0
0S-3 10.20 65.0 0.19 1.0 3.8 17.9
0S-4 32.90 65.0 0.23 2.8 11.2 53.6
0S-5 29.70 65.0 0.39 1.9 7.1 37.0
0S-6 9.20 65.0 0.21 0.9 3.2 15.5
0S-7 5.00 65.0 0.18 0.5 2.0 9.0
0S-8 14.20 65.0 0.27 2.1 6.2 24.7
0S-9 9.80 60.0 0.37 0.1 1.0 9.1
0S-10 4.10 65.0 0.17 0.7 2.1 8.2
0S-11 28.00 65.0 0.35 2.4 8.2 38.7
0S-12 68.10 62.7 0.37 2.2 11.9 75.8
0S-13 36.90 63.0 0.33 14 7.4 45.0
0S-14 26.40 62.0 0.31 0.7 4.6 31.0
0S-15 70.80 63.9 0.38 3.3 14.8 84.2
0S-16 4.50 65.0 0.24 0.4 1.5 7.2
0S-17 15.80 65.0 0.19 1.6 5.9 27.7
0S-18 13.00 65.0 0.20 1.3 4.7 22.6




BASIN SUMMARY - DEVELOPED CONDITIONS

COMPOSITE TOTAL Q Q Q
BASIN AREA CN LAG TIME 2Yr. 5Yr. 100 Yr.
(label) (acres) (hours) (cfs) (cfs) (cfs)
BS-1A 3.50 65.0 0.17 0.4 1.4 6.3
BS-1B 8.90 65.0 0.20 0.4 2.4 13.8
BS-2 1.90 89.0 0.35 2.9 4.2 8.4
BS-2A 0.80 89.0 0.13 1.2 1.8 3.5
BS-2B 0.90 89.0 0.12 1.4 2.0 4.0
BS-3 6.20 65.0 0.20 0.6 2.3 10.8
BS-4 13.00 67.0 0.23 1.9 5.5 23.6
BS-5 11.20 65.0 0.18 1.1 4.4 20.1
BS-6 1.20 89.0 0.09 1.9 2.8 5.4
BS-7 2.90 65.0 0.13 4.4 6.4 12.8
BS-8 1.00 89.0 0.12 1.6 2.2 45
BS-9 1.50 89.0 0.13 2.3 3.3 6.6
BS-10 450 65.0 0.24 6.0 8.7 17.5
BS-11 0.90 89.0 0.08 1.5 2.1 4.1
BS-12 7.70 65.0 0.19 0.8 3.0 13.8
BS-13 25.60 65.0 0.23 3.7 10.2 40.7
BS-14 13.40 65.0 0.23 2.6 6.8 26.5
BS-15 5.30 65.0 0.18 1.6 3.7 12.2
BS-16 21.60 65.0 0.34 4.6 11.8 44,1
BS-17 12.10 65.0 0.21 3.1 7.7 26.7
BS-18 33.80 63.6 0.41 3.5 12.4 56.0
BS-19 6.30 65.0 0.18 2.1 4.6 15.0
BS-20 73.90 63.4 0.31 7.4 24.6 112.4
BS-21 69.50 64.3 0.35 7.8 23.9 103.0
BS-22 18.10 64.4 0.22 3.7 9.6 36.5
BS-23 37.10 63.3 0.33 4.5 13.6 58.2
BS-23A 16.30 64.4 0.29 5.5 12.0 38.3
BS-24 10.90 63.0 0.17 0.6 3.3 17.6
EX-24 (Pre-Dev.) 13.20 60.0 0.17 0.2 2.2 17.8
BS-25 12.70 63.0 0.23 0.4 2.7 17.3
BS-26 2.50 60.0 0.18 0.0 0.4 3.4
BS-27 23.30 65.0 0.22 2.1 8.0 38.8
BS-28 36.90 64.4 0.32 2.2 9.3 49.4
BS-29 27.70 64.0 0.33 1.4 6.5 35.9
BS-30 6.70 65.0 0.20 0.7 2.4 11.7
BS-31 8.40 62.5 0.23 0.3 1.9 11.8
BS-32 6.20 62.6 0.20 0.3 1.6 9.4
BS-33 8.90 64.7 0.19 0.8 3.2 15.3




BASIN SUMMARY - DEVELOPED CONDITIONS

COMPOSITE TOTAL Q Q Q
BASIN AREA CN LAG TIME 2Yr. 5Yr. 100 Yr.
(label) (acres) (hours) (cfs) (cfs) (cfs)
CC-1A 9.80 65.0 0.23 0.8 3.3 16.0
CC-1B 12.60 64.8 0.25 1.0 4.0 19.4
CC-2A 11.00 65.0 0.22 1.0 3.8 18.3
CC-2B 20.80 65.0 0.22 1.9 7.1 34.6
CC-2C 6.40 65.0 0.18 0.7 2.5 11.5
CC-3 52.50 63.1 0.43 1.8 8.8 545
CC-4A 108.70 62.6 0.44 15.4 39.0 156.0
CC-4B 8.10 76.1 0.26 4.0 7.3 20.6
CC-4C (Pre-Dev.) 7.40 61.0 0.13 0.2 1.8 11.2
CC-5 22.40 65.0 0.26 1.8 7.1 34.3
CC-6 27.80 65.0 0.25 2.3 9.1 43.2
CC-7 18.40 65.0 0.29 1.4 5.4 27.0
CC-8 7.70 65.0 0.25 0.6 2.5 12.0
CC-9 5.60 65.0 0.19 0.6 2.1 9.8
CC-10 85.60 62.6 0.39 2.6 14.1 91.9
CC-11 18.60 63.1 0.21 0.9 5.0 28.1
CC-12 12.20 65.0 0.26 1.0 3.9 18.7
CC-13A 19.30 65.0 0.31 1.4 5.4 27.3
CC-13B 25.50 65.0 0.31 1.8 7.2 36.1
CC-13C 9.90 65.0 0.22 0.9 3.4 16.5
CC-13D 18.80 65.0 0.25 1.5 6.2 29.2
CC-14 4.60 65.0 0.21 0.4 1.6 7.8
CC-15 12.80 65.0 0.24 1.1 4.3 20.4
CC-16 16.30 65.0 0.30 1.2 4.6 23.6
CC-17 25.00 65.0 0.35 1.7 6.5 32.8
CC-18 6.20 66.5 0.30 0.7 2.2 9.7
CC-19 3.70 65.0 0.25 0.3 1.2 5.8
CC-20 39.30 65.0 0.25 3.2 12.9 61.0
CC-21 6.20 61.0 0.20 0.1 1.2 8.5
CC-22 13.80 65.0 0.25 1.1 4.5 21.4
CC-23 5.70 64.7 0.33 0.4 1.5 7.7
CC-24 39.60 65.0 0.25 3.3 13.0 61.5
CC-25 3.50 65.0 0.23 0.3 1.2 5.7
CC-26 16.70 65.0 0.26 1.4 5.3 25.6
CC-27 18.90 64.4 0.31 1.2 4.9 25.8
CC-28 154.80 64.4 0.63 6.5 24.7 136.3




DESIGN POINTS SURFACE ROUTING SUMMARY - DEVELOPED CONDITIONS

Q Q Q
Design Point Contributing Basins 2Yr. 5Yr. 100 Yr.
(label) Q (cfs) Q (cfs) Q (cfs)
DP-1 DEV 0OS-1A, BS-2B 1.6 34 11
DP-2 DEV DP-1, BS-4 3.2 8.8 35
TOTAL INFLOW TO POND 1
(UD Detention hydrograph) DP-1, DP-2, BS-1A 4 ! 38
DP-3 DEV 0S-2, BS-3, BS-1B, Release 1 6 39
(Pond Pack routing) from FHN Pond 1
DP-4 DEV BS-2 29 4.2 8
DP-5 DEV 0S-1B, BS-2A 1.5 35 13
DP-6 DEV 0S-2, BS-3 0.6 2.8 15
DP-7 DEV 0S-3, BS-5 2.1 8.2 38
0S-4, 0S-5, 0S-6, BS-7, BS-10,
DP-8 DEV Release from Exist. HFR Pond 16 20.9 704 284
DP-9 DEV 0S-7, BS-12 1.3 5.0 23
DP-10 DEV (1343'8’ ©05-10,0S-11, BS-13, BS- 10.7 32.0 143
DP-11 DEV BS-16 4.6 11.8 36
DP-12 DEV DP-11, BS-15 4.0 11.0 44
TOTAL INFLOW TO POND 4
(UD Detention hydrograph) DP-10, DP-12, BS-17, OS-9 10 16 217
DP-13 DEV Release from FHN Pond 4 0.3 0.3 142
DP-14 DEV BS-18 35 12.4 56
DP-15 DEV BS-19 2.1 4.6 15
DP-14, DP-15, BS-20, BS-21, BS-
DP-16 DEV 22, BS-23 25.0 78.0 362
TOTAL INFLOW TO
FHN POND 8 (Full Build-out) DP-10, DP-12, BS-17, OS-9 24 37 390
(UD Detention hydrograph)
DP-17 DEV (Full Build-out) Release from FHN Pond 8 0.8 1.0 253
TOTAL INFLOW TO
FHN POND 8 (Filing 1 Only) DP-10, DP-12, BS-17, OS-9 9 14 301
(UD Detention hydrograph)
DP-17 DEV (Filing 1 Only) Release from FHN Pond 8 0.4 0.5 219




DESIGN POINTS SURFACE ROUTING SUMMARY - DEVELOPED CONDITIONS

Design Point Contributing Basins 2?(r. S\Q(r. lO(?Yr.
(label) Q (cfs) Q (cfs) Q (cfs)
DP-18 DEV BS-28, BS-29, BS-30, 0S-18 5.0 21.6 115
DP-19 DEV gii; 0S-17, Release from 38 16.8 126
DP-20 DEV CC-1A, 0S-12 3.2 14.3 88
DP-21 DEV CC-2A, 0S-13 2.1 10.5 62
DP-22 DEV CC-2B, Release from DP-21 3.7 16.6 92
DP-23 DEV CC-3, 0S-14 2.5 13.0 84
DP-24 DEV CC-4C (Pre-Dev.), CC-5 1.9 8.4 45
(UD Detention hycrography | CC-4C: €5, € ; 9 o
DP-25 DEV Release from FHN Pond 12 0.2 0.3 45
DP-26 DEV CC-8, CC-10 3.0 15.9 102
DP-27 DEV CC-15, CC-20 4.3 17.2 81
DP-28 DEV CC-13A, 0S-15 4.6 19.8 110
DP-29 DEV CC-13B, CC-13C, Release from 58 26.6 155
DP-28
DP-30 DEV CC-18 0.7 2.2 10
DP-31 DEV CC-19, Release from DP-30 0.9 3.2 15
DP-32 DEV CC-17, 0OS-16 2.0 7.8 40
DP-33 DEV CC-23,CC-24 3.6 14.4 69
DP-34 DEV CC-26, CC-27, CC-28 and 6.0 235 168

Release from CC-16 & DP-32




ALL LAND ASSUMED 2 ACRE RESIDENTIAL LOTS, UNDEVELOPED WOODS (FUTURE FILING) OR
GOOD CONDITION OPEN SPACE (LAWNS, PARKS GOLF COURSES, CEMETARIES ETC.)

CN VALUES - DEVELOPED CONDITIONS (FILING 1 ONLY)

BASIN BASIN GOLF COURSE (B) 2 AC. RESIDENTIAL (B) UNDEVELOPED WOODS (B) COMPOSITE
(label) AREA Cn

(Ac) CN AREA CN AREA CN AREA

(Ac.) (Ac.) (Ac.)

BS-20 73.9 61 30.2 60 1.0 60 42.7 60.4
BS-21 69.5 61 12.1 65 34.4 60 23.0 62.6
BS-22 18.1 61 25 65 5.1 60 10.5 61.5
BS-23 37.1 61 15.4 65 20.2 60 15 63.1
BS-23A 16.3 61 0.0 65 2.5 60 13.8 60.8




TIME OF CONCENTRATION DEVELOPED (FILING 1 ONLY)

COMPOSITE OVERLAND STREET / CHANNEL FLOW (DCM Vol. 1 Fig. 6-25) Tc Tc Tc
BASIN Cn C(5) Length Height Tc Length Slope Velocity Tc TOTAL ] LAG (0.6tc) | LAG (0.6tc)
(ft) (ft) (min) (ft) (%) (fps) (min) (min) (min) (hn)
BS-20 60.4 0.08 1000 60 32.2 32.2 19.3 0.32
BS-21 62.6 0.08 1000 30 40.5 500 4.0% 1.7 49 45.4 27.3 0.45
BS-22 61.5 0.08 300 21 16.8 500 4.0% 1.5 5.6 22.3 13.4 0.22
BS-23 63.1 0.08 300 14 19.2 800 4.0% 1.0 13.3 32.5 19.5 0.33
BS-23A 60.8 0.08 1000 64 31.6 200 2.0% 1.5 2.2 33.8 20.3 0.34







Culvert Report

Hydraflow Express Extension for Autodesk® AutoCAD® Civil 3D® by Autodesk, Inc.

DP 2 CULVERT

Invert Elev Dn (ft)
Pipe Length (ft)
Slope (%)

Invert Elev Up (ft)
Rise (in)

Shape

Span (in)

No. Barrels
n-Value

Culvert Type
Culvert Entrance
Coeff. K,M,c,Y k

Embankment
Top Elevation (ft)
Top Width (ft)
Crest Width (ft)

Elev (ft)
7429.00

7417.60

90.00

6.00

7423.00

30.0

Circular

30.0

1

0.013

Circular Concrete

Groove end projecting (C)
0.0045, 2, 0.0317, 0.69, 0.2

7427.15
30.00
60.00

DP 2 CULVERT

Calculations
Qmin (cfs)

Qmax (cfs)
Tailwater Elev (ft)

Highlighted
Qtotal (cfs)
Qpipe (cfs)
Qovertop (cfs)
Veloc Dn (ft/s)
Veloc Up (ft/s)
HGL Dn (ft)
HGL Up (ft)
Hw Elev (ft)
Hw/D (ft)
Flow Regime

T

hursday, Mar 29 2018

0.00
35.00
(dc+D)/2

35.00

35.00

0.00

7.51

8.28
7419.85
7425.01
7426.26
1.30

Inlet Control

Hw Depth (ft)

7427.00

7425.00

7423.00

7421.00

7419.00 ——————

7417.00

Inlet contral

— 2

7415.00

Circular Culvert

a0
Embank



Culvert Report

Hydraflow Express Extension for Autodesk® AutoCAD® Civil 3D® by Autodesk, Inc.

CULVERT @ FIRE STATION DRIVEWAY

Invert Elev Dn (ft)
Pipe Length (ft)
Slope (%)

Invert Elev Up (ft)
Rise (in)

Shape

Span (in)

No. Barrels
n-Value

Culvert Type
Culvert Entrance
Coeff. K,M,c,Y k

Embankment
Top Elevation (ft)
Top Width (ft)
Crest Width (ft)

Elev (ft)
7420.00

7412.00

60.00

8.33

7417.00

18.0

Circular

18.0

1

0.013

Circular Concrete

Groove end projecting (C)
0.0045, 2, 0.0317, 0.69, 0.2

7419.00
28.00
60.00

CULVERT @ FIRE STATION DRIVEWAY

Calculations
Qmin (cfs)

Qmax (cfs)
Tailwater Elev (ft)

Highlighted
Qtotal (cfs)
Qpipe (cfs)
Qovertop (cfs)
Veloc Dn (ft/s)
Veloc Up (ft/s)
HGL Dn (ft)
HGL Up (ft)
Hw Elev (ft)
Hw/D (ft)
Flow Regime

Thursday, Mar 29 2018

0.00
5.00
(dc+D)/2

5.00

5.00

0.00

3.35

4.77
7413.18
7417.86
7418.19
0.79

Inlet Control

Hw Depth (ft)

3.00

7419.00

7418.00

T417.00

7418.00

7415.00

7414.00

4300 — 1

Intetcontr

2.00

—— 1.00

7412.00

7411.00

T
5

Circular Culvert

20 25 30 35 40 45
Embank

55 &0 85

each (ft}



Culvert Report

Hydraflow Express Extension for Autodesk® AutoCAD® Civil 3D® by Autodesk, Inc.

DP 7 CULVERT

Invert Elev Dn (ft)
Pipe Length (ft)
Slope (%)

Invert Elev Up (ft)
Rise (in)

Shape

Span (in)

No. Barrels
n-Value

Culvert Type
Culvert Entrance
Coeff. K,M,c,Y k

Embankment
Top Elevation (ft)
Top Width (ft)
Crest Width (ft)

7453.00

66.00

4.00

7455.64

30.0

Circular

30.0

2

0.013

Circular Concrete

Groove end projecting (C)
0.0045, 2, 0.0317, 0.69, 0.2

7459.80
36.00
60.00

Calculations
Qmin (cfs)

Qmax (cfs)
Tailwater Elev (ft)

Highlighted
Qtotal (cfs)
Qpipe (cfs)
Qovertop (cfs)
Veloc Dn (ft/s)
Veloc Up (ft/s)
HGL Dn (ft)
HGL Up (ft)
Hw Elev (ft)
Hw/D (ft)
Flow Regime

T

hursday, Mar 29 2018

0.00
38.00
(dc+D)/2

38.00

38.00

0.00

4.54

6.30
7454.99
7457.12
7457.75
0.84

Inlet Control

Hw Depth (ft)

T486.00

7485.00

7453.00

438

3385

InTet cofitral

2.36

138

74852.00

T
5 10
Circular Culvert

25 30 35 40
Embank

HGL



Culvert Report

Hydraflow Express Extension for Autodesk® AutoCAD® Civil 3D® by Autodesk, Inc.

DP 8 CULVERTS

Invert Elev Dn (ft)

Pipe Length (ft)
Slope (%)

Invert Elev Up (ft)

Rise (in)
Shape
Span (in)
No. Barrels
n-Value
Culvert Type

Culvert Entrance
Coeff. K,M,c,Y k

Embankment

Top Elevation (ft)

Top Width (ft)
Crest Width (ft)

Elev (ft)
7482.00

7438.30

100.00

5.70

7444.00

48.0

Circular

48.0

3

0.013

Circular Concrete

Square edge w/headwall (C)
0.0098, 2, 0.0398, 0.67, 0.5

7451.17
40.00
50.00

DP 8 CULVERTS

Calculations
Qmin (cfs)
Qmax (cfs)

Tailwater Elev (ft)

Highlighted
Qtotal (cfs)
Qpipe (cfs)
Qovertop (cfs)
Veloc Dn (ft/s)
Veloc Up (ft/s)
HGL Dn (ft)
HGL Up (ft)
Hw Elev (ft)
Hw/D (ft)
Flow Regime

Thursday, Mar 29 2018

0.00
280.00
(dc+D)/2

280.00
280.00

0.00

8.07

9.47
7441.76
7446.93
7448.76
1.19

Inlet Control

Hw Depth (ft)

7480.00

7448.00

7448.00

7444.00

T442.00

7440.00 ——————

7438.00

infetcontrot

7436.00

60 0
Embank

HGL



Culvert Report

Hydraflow Express Extension for Autodesk® AutoCAD® Civil 3D® by Autodesk, Inc.

DP 9 CULVERTS

Thursday, Mar 29 2018

Invert Elev Dn (ft) = 7486.10 Calculations
Pipe Length (ft) = 60.00 Qmin (cfs) = 0.00
Slope (%) = 2.30 Qmax (cfs) = 23.00
Invert Elev Up (ft) = 7487.48 Tailwater Elev (ft) = (dc+D)/2
Rise (in) =240
Shape = Circular Highlighted
Span (in) = 24.0 Qtotal (cfs) = 23.00
No. Barrels =2 Qpipe (cfs) = 23.00
n-Value = 0.013 Qovertop (cfs) = 0.00
Culvert Type = Circular Concrete Veloc Dn (ft/s) = 4.25
Culvert Entrance = Groove end projecting (C) Veloc Up (ft/s) = 5.75
Coeff. K,M,c,Y k = 0.0045, 2, 0.0317, 0.69, 0.2 HGL Dn (ft) = 7487.71
HGL Up (ft) = 7488.70
Embankment Hw Elev (ft) = 7489.25
Top Elevation (ft) = 7491.20 Hw/D (ft) = 0.88
Top Width (ft) = 36.00 Flow Regime = Inlet Control
Crest Width (ft) = 60.00
Elev (ft DP 9 CULVERTS Hw Depth (ft)
7491 // S 352
7490.00 // \\ 282
s / metconed

7486.00

7485.00

-1.48

5

10 15

Circular Culvert

20 25 30 35 40 45
Embank

55 &0 85

-2.43

each (ft}









Culvert Report

Hydraflow Express Extension for Autodesk® AutoCAD® Civil 3D® by Autodesk, Inc. Thursday, Mar 29 2018

DP 12 CULVERT

Invert Elev Dn (ft) = 7426.00 Calculations
Pipe Length (ft) = 130.00 Qmin (cfs) = 0.00
Slope (%) = 1.15 Qmax (cfs) = 44.00
Invert Elev Up (ft) = 7427.50 Tailwater Elev (ft) = (dc+D)/2
Rise (in) = 36.0
Shape = Circular Highlighted
Span (in) = 36.0 Qtotal (cfs) = 44.00
No. Barrels =1 Qpipe (cfs) = 44.00
n-Value = 0.013 Qovertop (cfs) = 0.00
Culvert Type = Circular Concrete Veloc Dn (ft/s) = 6.80
Culvert Entrance = Groove end projecting (C) Veloc Up (ft/s) = 8.08
Coeff. K,M,c,Y k = 0.0045, 2, 0.0317, 0.69, 0.2 HGL Dn (ft) = 7428.58
HGL Up (ft) = 7429.66
Embankment Hw Elev (ft) = 7430.83
Top Elevation (ft) = 7432.30 Hw/D (ft) =111
Top Width (ft) = 30.00 Flow Regime = Inlet Control
Crest Width (ft) = 20.00
Elev {ft) DP 12 CULVERT Hw Depth (ft)
P
7431.00 \\"“hﬁ_ -
7431.00 = e mteani 280
3000 o s I
' L~

7425.00 T -2.50
o 10 20 30 40 50 60 70 80 80 100 110 120 130 140 150 160 170
Embank

Circular Culvert





















Culvert Report

Hydraflow Express Extension for Autodesk® AutoCAD® Civil 3D® by Autodesk, Inc.

BASIN CC-16 CULVERT

Wednesday, Apr 4 2018

Invert Elev Dn (ft) = 7568.00 Calculations
Pipe Length (ft) = 100.00 Qmin (cfs) = 0.00
Slope (%) = 1.00 Qmax (cfs) = 24.00
Invert Elev Up (ft) = 7569.00 Tailwater Elev (ft) = (dc+D)/2
Rise (in) = 30.0
Shape = Circular Highlighted
Span (in) = 30.0 Qtotal (cfs) = 24.00
No. Barrels =1 Qpipe (cfs) = 24.00
n-Value = 0.013 Qovertop (cfs) = 0.00
Culvert Type = Circular Concrete Veloc Dn (ft/s) = 5.49
Culvert Entrance = Square edge w/headwall (C) Veloc Up (ft/s) = 6.90
Coeff. K,M,c,Y k = 0.0098, 2, 0.0398, 0.67, 0.5 HGL Dn (ft) = 7570.08
HGL Up (ft) = 7570.67
Embankment Hw Elev (ft) = 7571.63
Top Elevation (ft) = 7574.00 Hw/D (ft) = 1.05
Top Width (ft) = 36.00 Flow Regime = Inlet Control
Crest Width (ft) = 50.00
Elev (ft) BASIN CC-16 CULVERT Hw Depth (it}
, > N
7573.00 / - 4.0
p N

7572.00

7571.00

4_{/"’/”?;—

Intetcontrol

Circular Culvert

HGL

60 0
Embank



Culvert Report

Hydraflow Express Extension for Autodesk® AutoCAD® Civil 3D® by Autodesk, Inc. Wednesday, Apr 4 2018

DP 30 CULVERT

Invert Elev Dn (ft) = 7565.50 Calculations
Pipe Length (ft) = 100.00 Qmin (cfs) = 0.00
Slope (%) = 0.50 Qmax (cfs) = 10.00
Invert Elev Up (ft) = 7566.00 Tailwater Elev (ft) = (dc+D)/2
Rise (in) =240
Shape = Circular Highlighted
Span (in) =240 Qtotal (cfs) = 10.00
No. Barrels =1 Qpipe (cfs) = 10.00
n-Value = 0.013 Qovertop (cfs) = 0.00
Culvert Type = Circular Concrete Veloc Dn (ft/s) = 3.79
Culvert Entrance = Square edge w/headwall (C) Veloc Up (ft/s) = 5.46
Coeff. K,M,c,Y k = 0.0098, 2, 0.0398, 0.67, 0.5 HGL Dn (ft) = 7567.07
HGL Up (ft) = 7567.13
Embankment Hw Elev (ft) = 7567.69
Top Elevation (ft) = 7569.00 Hw/D (ft) = 0.84
Top Width (ft) = 36.00 Flow Regime = Inlet Control
Crest Width (ft) = 40.00
Elev (ft) DP 30 CULVERT Hw Depth (it}
7569 /, \ 3.0
7588.00 / \ 2.0

Inlet control

—_—T 1

7585.00

10

20
Circular Culvert

HGL

60 0
Embank
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Rock Chute Design Data

(Version 4.01 - 04/23/03, Based on Design of Rock Chutes by Robinson, Rice, Kadavy, ASAE, 1998)

Project: Flying Horse Filing No. 1 (Pond 4) County: EL Paso
Designer: Marc Whorton Checked by:
Date: 11/30/2017 Date:
Input Channel Geometry
—> Inlet Channel —> Chute ——> Qutlet Channel
Bw = 20.0 ft. Bw = 15.0 ft. Bw = 18.0 ft.
Side slopes = 4.0 (m:1) Factor of safety = 1.20 (Fy) Side slopes = 4.0 (m:1)
n-value = 0.035 Side slopes = 4.0 (m:1) — 2.0:1 max. n-value = 0.035
Bed slope = 0.0100 ft./ft. Bed slope (4:1) = 0.250 ft./ft.—> 2.5:1 max. Bed slope = 0.0100 ft./ft.
Freeboard = 2.0 ft. Outlet apron depth, d = 1.5 ft. Base flow = 40.0 cfs
Design Storm Data (Table 2, NHCP, NRCS Grade Stabilization Structure No. 410)
Drainage area = acres Rainfall= 0-3in. ® 3-5in. O 5+in. Note: The total required capacity is routed
Apron elev. -—- Inlet = 7436.0 ft. --- Outlet 426.0 ft. --- (Hy,,, = 8.5t) through the chute (principal spillway) or
Chute capacity = Q10-year Minimum capacity (based on a 5-year, in combination with an auxiliary spillway.
Total capacity = Q25-year 24-hour storm with a 3 - 5 inch rainfall) Input tailwater (Tw):

Qnigh= 170.0 cfs  High flow storm through chute ————— Tw (ft.) = Program
Qow = 40.0 cfs Low flow storm through chute ——— > Tw (ft.) = Program

Profile and Cross Section (Output)

Notes:
= 0.18 ft. (0.08 ft.) 1) Output given as High Flow (Low Flow) values.
Hpe = 2.01 ft. = 0.55 ft. (0.26 ft.) 2) Tailwater depth plus d must be at or above the
Energy Grade Line = 1.94 ft. hydraulic jump height for the chute to function.
B S __—____:r_ ------------ - 3) Critical depth occurs 2y, - 4y, upstream of crest.
——————————— — b.715yc =1 ft. 4) Use min. 8 oz. non-woven geotextile under rock.
Hp = 1.83 ft ) ‘ (041 1t)
'c“h'?n . (0.77 ft) y,= 1.39 ft. I N, — z,= 0.8 ft. Hydraulic Jump
// Sope=o53 (0.57 ft.) S o . (0.34 ft.) f —— Height, z,= 2.19 ft. (0.89 ft.)
M// ! m T 3 % N [
1y,= 1.42 ft. “'10yc =14 t."" 59 > Yo Tw+d = 3.18 ft. - Two.k.
(0.62 ft.) (2.48 ft.) - Tw o.k.

400 =39 1t. )
VeloCityiye = 4.67 fps radius
at normal depth

1.68 ft. (0.98 ft.) Outlet
25 Channel

8 0z. Min. e
1 Note: When the normal depth (y,) in the inlet Geotextile - ‘ T SIEOSCOR
channel is less than the weir head (H,), ie., the weir capacity is less = '[“ -~ 18 ft.--- -" — d = 1.5 ft. {1 ft. minimum
than the channel capacity, restricted flow or ponding will occur. This  Rock 15(Dso)(Fs) suggested}
reduces velocity and prevents erosion upstream of the inlet apron. Chute Bedding Velocity, et = 5.07 fps

at normal depth
Profile Along Centerline of Chute

~— Auxiliary Spillway g:= 9.32cfs/ft.  Equivalent unit discharge
f Freeboard = 2 ft. Fs= 1.20 Factor of safety (multiplier)
Berm Z; = 0.8 ft. Normal depth in chute
Jeora} /8 0z. Min. n-value = 0.055 Manning's roughness coefficient

. o Geotextile Dso(Fs) = 14.2 in. (207 Ibs. - 50% round / 50% angular)

1 %"~ Rock Chute 2(Dsp)(Fs) = 28.3in.  Rock chute thickness
m=4. Bedding Tw+d=__ 3.18ft.  Tailwater above outlet apron
Shooe ——— . = ; — fm ]

*Use H, along chute r' 15 ft. w RocK yickness = 28.3 in. 25 2.19 ft. Hydrgullc jump height
but not less than z,,. (Bw) *** The outlet will function adequately

Typical Cross Section High Flow Storm Information




Rock_Chute.xlIs

Rock Chute Design - Plan Sheet

Page 1 of 1

(Version 4.0 - 07/10/00, Based on Design of Rock Chutes by Robinson, Rice, Kadavy, ASAE, 1998)

Project: Flying Horse Filing No. 1 (Pond 4)

County: EL Paso

Designer: Marc Whorton Checked by:
Date: 11/30/2017 Date:
Design Values Rock Gradation Envelope Quantities ?
Angular Dgydia. = 14.2 in. % Passing  Diameter, in. (weight, Ibs.) Angular Rock = 291 yd®
RoCK e thickness = 28.3 in. Digy —eoeeev 21 - 28 (704 - 1669) Geotextile (8 0z.)°> = 456 Y
Inlet apron length = 14 ¢ Dgs ----mm- 18 - 26 (458 - 1217) Bedding (6 in.) = 79 yd?
Outlet apron length = 18 4. D5y - 14 - 21 (209 - 704) Excavation = 700 yd?®
Radius = 39 ft. [0 p— 11 - 18 (107 - 458) Earthfill = 500 yd®
\Will bedding be used? Yes ---------- Depth (in.) = 6.0 Seeding = 1.0 acres

Slope = 0.01 ft./st.

Notes: 2 Rock, bedding, and geotextile quantities are determined
from the x-section below (neglect radius).

Rock Chute Cost Estimate

b Geotextile shall be overlapped (18-in. min.) and anchored Unit Unit Cost Cost
(18-in. min. along sides and 24-in. min. on the ends). Rock $36.00 /yd®  $10,476.00
clo Geotextile  $2.00 /yd? $912.00
Inlet 518 4 .
Channel =& - Inlet apron elev. = 7436 ft. Bedding $8.00 /yd $632.00
Bl \ 3 Excavation $3.00 /yd® $2,100.00

P ROCK thickness = 28.3 in. Earthfill  $1.00 /yd® $500.00
Seeding  $500.00 /ac. $500.00

Rock Chute )
Bedding

/
Radius = 39 ft.

Total $15,120.00

0+72 7426 ft. (6)
0+75.8 7427.51t. (7)

Top width =31 ft.

Yo = 1.42 ft.

20 ft.

Inlet Channel Cross Section

Top width = 31 ft.

Qutlet Channel Cross Section

fu
«— Auxiliary Spillway

Stakeout Notes ) Outlet
Sta. Elev. (Pnt) 8 0z. Min. 2 Channel
0+00 7436 ft. (1) Szl Slope = 0.01 ft/ft.
049.2 74361t (2) <0 H>
0+14  7435.7 ft. (3) 40 ft. === e ft.----r?sl d=15ft

0+18.7 7434.8ft. (4) '
0+54 7426 ft. (5) Profile Along Centerline of Rock Chute **Note: The outlet will

nction adequately

m .
" 8 0z. Min.
1 53 _~ Geotextile
Freeboard= 2ft. — X
1 . \ Rock Chute
~ Bedding

K
‘ 15 ft.

Rock Chute Cross Section

Rock thickness = 28.3 in.

* Use H, throughout chute

Profile, Cross Sections,

but not less than z,.

and Quantities

Project: Flying Horse Filing
Location: EL Paso County

No. 1 (Pond 4)

U.S. Department

of Agriculture

Natural Resources Conservation Service

Drawn: NRCS Standard Dwg. e RREEEEECEEEEEE
Title:_ _ _ _ __________________.
Traced: __ _____________. Sheet Drawing No.
No.
Checked: __ ____________ of




Publication No. FHWA-NHI-05-114

(‘ September 2005

. 4

U.S. Department of Transportation

Federal Highway
Administration

Hydraulic Engineering Circular No. 15, Third Edition

Design of Roadside
Channels with Flexible
Linings

National Highway Institute



Table 2.1. Typical Roughness Coefficients for Selected Linings

Manning’s n'
Lining
Category Lining Type Maximum Typical Minimum
Concrete 0.015 0.013 0.011
Grouted Riprap 0.040 0.030 0.028
Rigid Stone Masonry 0.042 0.032 0.030
Soil Cement 0.025 0.022 0.020
Asphalt 0.018 0.016 0.016
Unlined Bare Soil® 0.025 0.020 0.016
Rock Cut (smooth, uniform) 0.045 0.035 0.025
Open-weave textile 0.028 0.025 0.022
RECP Erosion control blankets 0.045 0.035 0.028
Turf reinforcement mat 0.036 0.030 0.024

'Based on data from Kouwen, et al. (1980), Cox, et al. (1970), McWhorter, et al. (1968) and
Thibodeaux (1968).

’Minimum value accounts for grain roughness. Typical and maximum values incorporate
varying degrees of form roughness.

Table 2.2. Typical Roughness Coefficients for Riprap, Cobble, and Gravel Linings

Manning’'s n for
Selected Flow Depths®

Lining 0.15m 0.50 m 1.0m
Category Lining Type (0.5 1t) (1.6 ft) (3.3 1t)
Gravel Mulch Dso =25 mm (1in.) 0.040 0.033 0.031
Dso = 50 mm (2 in.) 0.056 0.042 0.038

Cobbles Dso = 0.10 m (0.33 ft) 2 0.055 0.047
: Dso = 0.15 m (0.5 ft) -- 0.069 0.056

Rock Riprap Do = 0.30 m (1.0 ft) 2 2 0.080

'Based on Equation 6.1 (Blodgett and McConaughy, 1985). Manning’s n estimated assuming a
trapezoidal channel with 1:3 side slopes and 0.6 m (2 ft) bottom width.

“Shallow relative depth (average depth to Dsq ratio less than 1.5) requires use of Equation 6.2
(Bathurst, et al., 1981) and is slope-dependent. See Section 6.1.

2.2 SHEAR STRESS

2.2.1 Equilibrium Concepts

Most highway drainage channels cannot tolerate bank instability and possible lateral migration.
Stable channel design concepts focus on evaluating and defining a channel configuration that
will perform within acceptable limits of stability. Methods for evaluation and definition of a stable
configuration depend on whether the channel boundaries can be viewed as:

= essentially rigid (static)
= movable (dynamic).

In the first case, stability is achieved when the material forming the channel boundary effectively
resists the erosive forces of the flow. Under such conditions the channel bed and banks are in

2-3



protected. Therefore permissible shear stress is not significantly affected by the erodibility of the
underlying soil. However, if the lining moves, the underlying soil will be exposed to the erosive
force of the flow.

Table 2.3 provides typical examples of permissible shear stress for selected lining types.
Representative values for different soil types are based on the methods found in Chapter 4
while those for gravel mulch and riprap are based on methods found in Chapter 7. Vegetative
and RECP lining performance relates to how well they protect the underlying soil from shear
stresses so these linings do not have permissible shear stresses independent of soil types.
Chapters 4 (vegetation) and 5 (RECPs) describe the methods for analyzing these linings.
Permissible shear stress for gabion mattresses depends on rock size and mattress thickness as
is described in Section 7.2.

Table 2.3. Typical Permissible Shear Stresses for Bare Soil and Stone Linings

Permissible Shear Stress
Lining Category Lining Type N/m? Ib/ft?
Bare Soil' Clayey sands 1.8-4.5 0.037-0.095
Cohesive (Pl = 10) Inorganic silts 1.1-4.0 0.027-0.11
Silty sands 1.1-3.4 0.024-0.072
Clayey sands 4.5 0.094
Bare Soil’ Inorganic silts 4.0 0.083
Cohesive (Pl > 20) Silty sands 3.5 0.072
Inorganic clays 6.6 0.14
Finer than coarse sand 1.0 0.02
- D75<1.3 mm (0.05 in)
Bare Soil Fine gravel 5.6 0.12
Non-cohesive (Pl < 10) D;5=7.5 mm (0.3 in)
Gravel 11 0.24
D75=15 mm (0.6 in)
Coarse gravel 19 0.4
3 Dso =25 mm (1in)
Gravel Mulch Very coarse gravel 38 0.8
Dso = 50 mm (2 in)
. 3 Dso = 0.15 m (0.5 ft) 113 2.4
Rock Riprap Dso = 0.30 m (1.0 ft) 227 4.8

'Based on Equation 4.6 assuming a soil void ratio of 0.5 (USDA, 1987).
Based on Equation 4.5 derived from USDA (1987)
*Based on Equation 6.7 with Shield’s parameter equal to 0.047.

2.3 DESIGN PARAMETERS

2.3.1 Design Discharge Frequency

Design flow rates for permanent roadside and median drainage channel linings usually have a 5
or 10-year return period. A lower return period flow is allowable if a transitional lining is to be
used, typically the mean annual storm (approximately a 2-year return period, i.e., 50 percent
probability of occurrence in a year). Transitional channel linings are often used during the
establishment of vegetation. The probability of damage during this relatively short time is low,

2-7



e significant uncertainty regarding the design discharge

e consequences of failure are high

The basic procedure for flexible lining design consists of the following steps and is summarized
in Figure 3.1. (An alternative process for determining an allowable discharge given slope and
shape is presented in Section 3.6.)

1. Determine
discharge, Q, and
select channel
slope and shape

'
[ 2. Select lining type ]47

A

3. Estimate channel
depth, d;, and compute
hydraulic radius, R

4. Estimate Manning’s
n and implied Q;

5. Is Q; within
5% of Q?

6. Calculate maximum shear
stress, 14, determine permissible
shear stress, Tps and select SF

7. 1s
T, > SF(1g)
satisfied?

Lining is
acceptable

Figure 3.1. Flexible Channel Lining Design Flow Chart

3-2



APPENDIX B: CHANNEL GEOMETRY EQUATIONS

V- SHAPE

Z
A=2d?
p=2dVz%1
T=2dz
TRAPEZOIDAL
T I
—]
| Fa
|— B —
A=Bd+2Zd2
P=B+2d\/z5+1
T=B+2dZ
PARABOLIC
A:

T e s )

o A
T=16—
d



V-SHAPE WITH ROUNDED BOTTOM

2 CASES
No. 1
Ifd <1/Z, then:

A :%d«/dz

P =2ZIn [\ﬂ\/:}zm

T=4dz

No. 2
Ifd > 1/Z, then:

2
A-8qraa-1)iza- 2
3 Z z

[=2 2
P:ZZIne[1+ ; +1J+2 z +1+2(d—%j\/1+22

Z

T:4+22(d—lj
z

Note: The equations for V-shape with rounded bottom only apply in customary units for a channel with a
4 ft wide rounded bottom.

B-2



Channel Report

Hydraflow Express Extension for Autodesk® AutoCAD® Civil 3D® by Autodesk, Inc. Wednesday, Apr 4 2018

Natural Channel to Pond 12 (channel approaching pond)

Trapezoidal Highlighted

Bottom Width (ft) = 8.00 Depth (ft) = 0.68

Side Slopes (z:1) = 30.00, 10.00 Q (cfs) = 65.00

Total Depth (ft) = 1.00 Area (sqft) = 14.69

Invert Elev (ft) = 7560.00 Velocity (ft/s) = 4.43

Slope (%) = 2.70 Wetted Perim (ft) = 35.25

N-Value = 0.030 Crit Depth, Yc (ft) = 0.75

Top Width (ft) = 35.20

Calculations EGL (ft) = 0.98

Compute by: Known Q

Known Q (cfs) = 65.00

Elev (ft) Section Depth (ft)
7562.00 2.00
7561.50 1.50

7561.00 / 1.00

7560.50 / 0.50
7560.00 / 0.00

i<

7559.50 -0.50
0 5 10 15 20 25 30 35 40 45 50 55 60

Reach (ft)



Channel Report

Hydraflow Express Extension for Autodesk® AutoCAD® Civil 3D® by Autodesk, Inc. Wednesday, Apr 4 2018

Natural Channel to Pond 12 (Just north of Stagecoach Rd.)

Trapezoidal Highlighted

Bottom Width (ft) = 8.00 Depth (ft) = 0.72

Side Slopes (z:1) = 20.00, 20.00 Q (cfs) = 45.00

Total Depth (ft) = 1.00 Area (sqft) = 16.13

Invert Elev (ft) = 7560.00 Velocity (ft/s) = 2.79

Slope (%) = 1.00 Wetted Perim (ft) = 36.84

N-Value = 0.030 Crit Depth, Yc (ft) = 0.63

Top Width (ft) = 36.80

Calculations EGL (ft) = 0.84

Compute by: Known Q

Known Q (cfs) = 45.00

Elev (ft) Section Depth (ft)
7562.00 2.00
7561.50 1.50

7561.00 / 1.00

1<
AN

7560.50 / 0.50

/

7560.00 / 0.00

7559.50 -0.50
0 5 10 15 20 25 30 35 40 45 50 55 60

Reach (ft)



Channel Report

Hydraflow Express Extension for Autodesk® AutoCAD® Civil 3D® by Autodesk, Inc.

Natural Channel running through lots 58-59

Wednesday, Apr 4 2018

Trapezoidal Highlighted
Bottom Width (ft) = 5.00 Depth (ft) = 0.72
Side Slopes (z:1) = 6.00, 6.00 Q (cfs) = 46.00
Total Depth (ft) = 1.00 Area (sqft) = 6.71
Invert Elev (ft) = 7600.00 Velocity (ft/s) = 6.86
Slope (%) = 5.00 Wetted Perim (ft) = 13.76
N-Value = 0.030 Crit Depth, Yc (ft) = 0.96
Top Width (ft) = 13.64
Calculations EGL (ft) = 1.45
Compute by: Known Q The velocity appears to be greater than permissible velocities for native
Known Q (cfs) = 46.00 grass (typically 4 fps for short native grass). Improvements appears to be

required for erosion protection. Check the other channel reports and

update narrative to discuss the findings.

Include the Froude number in all the channel reports. See DCM 6.5.2

Elev (ft)

Section RN
7602.00 2.00
7601.50 1.50
7601.00 / 1.00

Av4 /

\\ T—
7600.50 \ 0.50
7600.00 / 0.00
7599.50 -0.50
0 2 4 6 8 10 12 14 16 18 20 22

Reach (ft)


dsdlaforce
Text Box
The velocity appears to be greater than permissible velocities for native grass (typically 4 fps for short native grass).  Improvements appears to be required for erosion protection.  Check the other channel reports and update narrative to discuss the findings.

Include the Froude number in all the channel reports.  See DCM 6.5.2






Channel Report

Hydraflow Express Extension for Autodesk® AutoCAD® Civil 3D® by Autodesk, Inc.

Natural Channel running through lots 46-50

Wednesday, Apr 4 2018

Trapezoidal Highlighted
Bottom Width (ft) = 5.00 Depth (ft) = 0.44
Side Slopes (z:1) = 10.00, 10.00 Q (cfs) = 22.00
Total Depth (ft) = 1.00 Area (sqft) = 4.14
Invert Elev (ft) = 7600.00 Velocity (ft/s) = 532
Slope (%) = 6.00 Wetted Perim (ft) = 13.84
N-Value = 0.030 Crit Depth, Yc (ft) = 0.59
Top Width (ft) = 13.80

Calculations EGL (ft) = 0.88
Compute by: Known Q
Known Q (cfs) = 22.00
Elev (ft Section

7602.00

7601.50

7601.00

7600.50 ~F

7600.00

7599.50

0 5 10 15 20 25

Reach (ft)

Depth (ft)

2.00

1.50

1.00

0.50

0.00

-0.50



Channel Report

Hydraflow Express Extension for Autodesk® AutoCAD® Civil 3D® by Autodesk, Inc.

Natural Channel from DP 15

Wednesday, Apr 4 2018

Trapezoidal Highlighted
Bottom Width (ft) = 10.00 Depth (ft) = 0.31
Side Slopes (z:1) = 4.00, 4.00 Q (cfs) = 15.00
Total Depth (ft) = 1.00 Area (sqft) = 3.48
Invert Elev (ft) = 7460.00 Velocity (ft/s) = 4.30
Slope (%) = 4.50 Wetted Perim (ft) = 12.56
N-Value = 0.030 Crit Depth, Yc (ft) = 0.40
Top Width (ft) = 12.48

Calculations EGL (ft) = 0.60
Compute by: Known Q
Known Q (cfs) = 15.00
Elev (ft Section

7462.00

7461.50

7461.00

7460.50

v
7460.00
7459.50
0 2 4 6 8 10 12 14 16 20

Reach (ft)

Depth (ft)

2.00

1.50

1.00

0.50

0.00

-0.50



Channel Report

Hydraflow Express Extension for Autodesk® AutoCAD® Civil 3D® by Autodesk, Inc.

Natural Channel from DP 14

Wednesday, Apr 4 2018

Trapezoidal Highlighted
Bottom Width (ft) = 15.00 Depth (ft) = 0.50
Side Slopes (z:1) = 10.00, 10.00 Q (cfs) = 56.00
Total Depth (ft) = 1.00 Area (sqft) = 10.00
Invert Elev (ft) = 7450.00 Velocity (ft/s) = 5.60
Slope (%) = 4.50 Wetted Perim (ft) = 25.05
N-Value = 0.030 Crit Depth, Yc (ft) = 0.66
Top Width (ft) = 25.00

Calculations EGL (ft) = 0.99
Compute by: Known Q
Known Q (cfs) = 56.00
Elev (ft Section

7452.00

7451.50

7451.00

7450.50 Z

7450.00

7449.50

0 5 10 15 20 25 30 35 40

Reach (ft)

Depth (ft)

2.00

1.50

1.00

0.50

0.00

-0.50



Channel Report

Hydraflow Express Extension for Autodesk® AutoCAD® Civil 3D® by Autodesk, Inc. Thursday, Mar 29 2018

Natural Channel from DP 2

Trapezoidal Highlighted

Bottom Width (ft) = 5.00 Depth (ft) = 0.44

Side Slopes (z:1) = 30.00, 30.00 Q (cfs) = 35.00

Total Depth (ft) = 1.00 Area (sqft) = 8.01

Invert Elev (ft) = 7560.00 Velocity (ft/s) = 4.37

Slope (%) = 5.00 Wetted Perim (ft) = 31.41

N-Value = 0.030 Crit Depth, Yc (ft) = 0.54

Top Width (ft) = 31.40

Calculations EGL (ft) = 0.74

Compute by: Known Q

Known Q (cfs) = 35.00

Elev (ft) Section Depth (ft)
7562.00 2.00
7561.50 1.50
7561.00 1.00
7560.50 ~F 0.50

‘\\\\\\. e ’//////'

7560.00 0.00
7559.50 -0.50

0 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75

Reach (ft)



Hydraulic Structures Chapter 9

H, = LY“) Equation 9-19

: 2
Where the maximum value of Ha shall not exceed H, and:
Da = parameter to use in place of D in Figure 9-38 when flow is supercritical (ft)
D. = diameter of circular culvert (ft)
Ha = parameter to use in place of H in Figure 9-39 when flow is supercritical (ft)
H = height of rectangular culvert (ft)

Y» = normal depth of supercritical flow in the culvert (ft)

o 4 /
S / ®

A
-

° % R & ~
c = ity
A e
e
. ]
/&/4/ TYPE -
/,/’ *”“#”’,F* e
=== e+ [ |
0] 2 .8 10

Y¢/D

Use Dg instead of D whenever flow is supercritical in the barrel.
¥% Use Type L for a distance of 3D downstream.

Figure 9-38. Riprap erosion protection at circular conduit outlet (valid for Q/D2.5 < 6.0)

9-74 Urban Drainage and Flood Control District September 2017
Urban Storm Drainage Criteria Manual VVolume 2



RIP-RAP CALCULATIONS

Design Flow Tailwater Depth Pipe Diameter Rock Type Rock Size (d50)

Point (cfs) (ft) (ft.) Q/D" Y,/D (See Fig. 9-38) (in)
(See Culvert Reports)

DP-1 11 1.62 2.0 3.9 0.8 Type L 9"
DP-2 35 2.25 2.5 8.9 0.9 Type L 9"
Fire Station Dwy. 5 1.18 1.5 2.7 0.8 Type L 9"
DP-4 11 1.40 1.5 6.0 0.9 Type L 9"
DP-5 15 1.45 1.5 8.2 1.0 Type L 9"
DP-7 38 1.99 2.5 9.6 0.8 Type L 9"
DP-8 284 3.46 4.0 35.5 0.9 Type M 12"
DP-9 23 1.61 2.0 8.1 0.8 Type L 9"
DP-10 144 3.08 3.5 220 0.9 Type L 9"
DP-11 36 1.76 2.0 12.7 0.9 Type L 9"
DP-12 44 2.58 3.0 8.5 0.9 Type L 9"
DP-14 56 1.78 2.0 19.8 0.9 Type L 9"
DP-15 15 1.28 1.5 8.2 0.9 Type L 9"
DP-24 45 2.59 3.0 8.7 0.9 Type L 9"
DP-26 102 3.53 4.0 12.8 0.9 Type L 9"
Basin CC-15 21 2.03 2.5 5.3 0.8 Type L 9"
Basin CC-16 24 2.08 2.5 6.1 0.8 Type L 9"
DP-30 10 1.57 2.0 3.5 0.8 Type L 9"
DP-32 40 2.53 3.0 7.7 0.8 Type L 9"
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Design Procedure Form: Extended Detention Basin (EDB)

UD-BMP (Version 3.06, November 2016)

Designer: Marc A. Whorton, P.E.
Company: Classic Consulting

Date: November 27, 2017

Project: Flying Horse North Filing No. 1
Location: Pond 1

Sheet 1 of 4

1. Basin Storage Volume
A) Effective Imperviousness of Tributary Area, |,
B) Tributary Area's Imperviousness Ratio (i = 1,/ 100 )

C

Contributing Watershed Area

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

E) Design Concept
(Select EURV when also designing for flood control)

F

Design Volume (WQCYV) Based on 40-hour Drain Time
(Voesion = (1.0* (0.91 * *- 1.19 * 2+ 0.78 * i) / 12 * Area))
G) For Watersheds Outside of the Denver Region,

Water Quality Capture Volume (WQCV) Design Volume
(Vwacv other = (d6*(Voesion/0.43))

H

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

1) Predominant Watershed NRCS Soil Group

J) Excess Urban Runoff Volume (EURV) Design Volume
For HSG A: EURV,, = 1.68 * i*®
For HSG B: EURVg = 1.36 * i*®
For HSG C/D: EURVp = 1.20 *i*%

2= 20.0 %

i= 0.200
Area = 21.800 ac
ds = 0.42 in

Choose One
O Water Quality Capture Volume (WQCV)

@ Excess Urban Runoff Volume (EURV)

Vbesien= 0.210 ac-ft

VDESIGN OTHER™ 0.205 ac-ft

VDESIGN USER™ ac-ft

Choose One
A

[C]]
{ic/o

EURV = 0.434 ac-ft

N

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

w

Basin Side Slopes

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

Z= 4.00 ft/ ft

4. Inlet

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

No concentrated inflow. Flows will enter as sheet flow

UD-BMP_v3.06 FILING 1 - Pond 1.xlsm, EDB

11/27/2017, 8:30 AM




Design Procedure Form:

Extended Detention Basin (EDB)

Sheet 2 of 4
Designer: Marc A. Whorton, P.E.
Company: Classic Consulting
Date: November 27, 2017
Project: Flying Horse North Filing No. 1
Location: Pond 1
5. Forebay

A) Minimum Forebay Volume
Vewin = 2% __ of the WQCV)

B) Actual Forebay Volume

C) Forebay Depth
(O = 18 inch maximum)

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

i) Forebay Discharge Design Flow
(Qr = 0.02* Q100

E) Forebay Discharge Design

Vemin = 0.004 ac-ft
Ve = 0.005 ac-ft
De = 12.0 in

Q100 = 38.00 cfs
Qr= 0.76 cfs
Choose One

O Berm With Pipe
@ Wall with Rect. Notch
C wall with V-Notch Weir

(flow too small for berm w/ pipe)

G) Rectangular Notch Width Calculated Wy, = 51 in

Choose One PROVIDE A CONSISTENT LONGITUDINAL

6. Trickle Channel SLOPE FROM FOREBAY TO MICROPOOL
O Concrete

A) Type of Trickle Channel

@ Soft Bottom

WITH NO MEANDERING. RIPRAP AND
SOIL RIPRAP LINED CHANNELS ARE
NOT RECOMMENDED.

MINIMUM DEPTH OF 1.5 FEET

F) Slope of Trickle Channel S= 0.0100 ft/ft
7. Micropool and Outlet Structure
A) Depth of Micropool (2.5-feet minimum) Du = 2.5 ft
B) Surface Area of Micronool (10 ft* minimum) Au= 50 sq ft
C) Outlet Type
Choose One

D) Smallest Dimension of Orifice Opening Based on Hydrograph Routing

(Use UD-Detention)

E) Total Outlet Area

@ Orifice Plate
O Other (Describe):

Dorifice = 1.13 inches

Aq = 5.16 square inches

UD-BMP_v3.06 FILING 1 - Pond 1.xlsm, EDB

11/27/2017, 8:30 AM




Design Procedure Form:

Extended Detention Basin (EDB)

Sheet 3 of 4

Designer: Marc A. Whorton, P.E.
Company: Classic Consulting

Date: November 27, 2017

Project: Flying Horse North Filing No. 1
Location: Pond 1

8. Initial Surcharge Volume

A) Depth of Initial Surcharge Volume Dis = 6 in
(Minimum recommended depth is 4 inches)
C) Initial Surcharge Provided Above Micropool Ve= 25.0 cu ft
9. Trash Rack
A) Water Quality Screen Open Area: A, = Ay * 38.5%(e %%%P) A= 179 square inches

B) Type of Screen (If specifying an alternative to the materials recommended
in the USDCM, indicate "other" and enter the ratio of the total open are to the
total screen are for the material specified.)

Other (Y/N): N

D) Total Water Quality Screen Area (based on screen type)

E) Depth of Design Volume (EURV or WQCV)
(Based on design concept chosen under 1E)

F) Height of Water Quality Screen (Hrg)

G) Width of Water Quality Screen Opening (W opening)
(Minimum of 12 inches is recommended)

S.S. Well Screen with 60% Open Area

Asotal = 298 sq. in.
H= 2.75 feet
Hrr= 61 inches
Wopening = 12.0 inches

UD-BMP_v3.06 FILING 1 - Pond 1.xlsm, EDB

11/27/2017, 8:30 AM




Design Procedure Form:

Extended Detention Basin (EDB)

Designer: Marc A. Whorton, P.E.
Company: Classic Consulting

Date: November 27, 2017

Project: Flying Horse North Filing No. 1
Location: Pond 1

Sheet 4 of 4

10. Overflow Embankment

A) Describe embankment protection for 100-year and greater overtopping: Soil Rip-Rap
B) Slope of Overflow Embankment 4.00
(Horizontal distance per unit vertical, 4:1 or flatter preferred)
Choose One
11. Vegetation O irigated

@ Not Irrigated

12. Access

A) Describe Sediment Removal Procedures

Notes:

UD-BMP_v3.06 FILING 1 - Pond 1.xlsm, EDB

11/27/2017, 8:30 AM




UD-BMP_v3.06 Pond 4.xism, IRF

Workshe:

t Protected

Site-Level Low Impact Development (LID) Design Effective Impervious Calculator
LID Credit by Impervious Reduction Factor (IRF) Method

User Input
Calculated cells

UD-BMP (Version 3.06, November 2016)

Designer: Marc A. Whorton, P.E.
Company: Classic Consulting
+++Design Storm: 1-Hour Rain Depth| WQCV Event 0.42 inches Date: November 30, 2017
=+Minor Storm: 1-Hour Rain Depth| 5-Year Event 1.50 inches Project: Flying Horse North (Trib. Basins to Pond 4)
++*Major Storm: 1-Hour Rain Depthl| 100-Year Event 2.52 inches Location: Black Forest, CO
Optional User Defined Storm| CUHP
(CUHP) NOAA 1 Hour Ramfa\‘\olfzzﬂef; :n;;r:du:i;z 100-Year Event I 252 |
Max ntensty for Option! UserDefined torm
SITE INFORMATION (USER-INPUT)
Sub-basin Identifier 05s-8 0s-9 05-10 0s-11 BS-13 BS-14 BS-15 BS-16 BS-17
Receiving Pervious Area Soil Type | Loamy Sand | Loamy Sand | Loamy Sand | Loamy Sand | Loamy Sand | Loamy Sand | Loamy Sand | Loamy Sand | Loamy Sand
Total Area (ac., Sum of DCIA, UIA, RPA, & SPA) 14.200 9.800 4.100 28.000 25.600 13.400 5.300 21.600 12.100
Directly Connected Impervious Area (DCIA, acres) 0.950 0.000 0.180 0.500 2.200 1.100 0.760 1.900 1.600
Unconnected Impervious Area (UIA, acres) 0.520 0.000 0.200 0.500 1.000 0.500 0.200 1.200 0.400
Receiving Pervious Area (RPA, acres) 3.000 0.000 1.200 6.300 5.000 3.000 1.000 6.000 2.000
Separate Pervious Area (SPA, acres) 9.730 9.800 2.520 20.700 17.400 8.800 3.340 12.500 8.100
Volame 1 o ermeasie Fovemirn 77 | € < < < < < < < <
CALCULATED RESULTS (OUTPUT)
Total Calculated Area (ac, check against input) 14.200 9.800 4.100 28.000 25.600 13.400 5.300 21.600 12.100
Directly Connected Impervious Area (DCIA, %) 6.7% 0.0% 4.4% 1.8% 8.6% 8.2% 14.3% 8.8% 13.2%
Unconnected Impervious Area (UIA, %) 3.7% 0.0% 4.9% 1.8% 3.9% 3.7% 3.8% 5.6% 3.3%
Receiving Pervious Area (RPA, %) 21.1% 0.0% 29.3% 22.5% 19.5% 22.4% 18.9% 27.8% 16.5%
Separate Pervious Area (SPA, %) 68.5% 100.0% 61.5% 73.9% 68.0% 65.7% 63.0% 57.9% 66.9%
Ag (RPA/ UIA) 5.769 0.000 6.000 12.600 5.000 6.000 5.000 5.000 5.000
I, Check 0.150 1.000 0.140 0.070 0.170 0.140 0.170 0.170 0.170
/1 for wQCV Event: 4.6 46 4.6 46 4.6 4.6 4.6 4.6 4.6
/1 for 5-Year Event: 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5
/1 for 100-Year Event 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4
/1 for Optional User Defined Storm CUHP: 0.39 0.39 0.39 0.39 0.39 0.39 0.39 0.39 0.39
IRF for WQCV Event: 0.32 1.00 0.30 0.15 0.37 0.30 0.37 0.37 0.37
IRF for 5-Year Event: 0.63 1.00 0.59 0.29 0.71 0.59 0.71 0.71 0.71
IRF for 100-Year Event 0.65 1.00 0.61 0.30 0.73 0.61 0.73 0.73 0.73
IRF for Optional User Defined Storm CUHP 0.65 1.00 0.61 0.30 0.73 0.61 0.73 0.73 0.73
Total Site Imperviousness: |y 10.4% 0.0% 9.3% 3.6% 12.5% 11.9% 18.1% 14.4% 16.5%
Effective Imperviousness for WQCV Event: 7.9% 0.0% 5.9% 2.1% 10.0% 9.3% 15.7% 10.8% 14.4%
Effective Imperviousness for 5-Year Event: 9.0% 0.0% 7.3% 2.3% 11.4% 10.4% 17.0% 12.8% 15.6%
Effective Imperviousness for 100-Year Event: 9.1% 0.0% 7.3% 2.3% 11.5% 10.5% 17.1% 12.9% 15.7%
Effective Imperviousness for Optional User Defined Storm CUHP: 9.1% 0.0% 7.3% 2.3% 11.5% 10.5% 17.1% 12.9% 15.7%
LID / EFFECTIVE IMPERVIOUSNESS CREDITS
WQCV Event CREDIT: Reduce Detention By: | 21.0% N/A 33.4% 41.1% 16.8% 18.7% 10.1% 20.5% 9.9% N/A N/A N/A N/A N/A
This line only for 10-Year Event N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
100-Year Event CREDIT**: Reduce Detention By: 15.3% N/A 26.4% 79.5% 9.8% 14.7% 6.1% 11.8% 6.0% N/A N/A N/A N/A N/A
User Defined CUHP CREDIT: Reduce Detention By: 7.4% 0.0% 12.1% 13.6% 5.1% 7.6% 3.6% 6.5% 3.4%
Total Site Imperviousness: | 10.2% Notes:
Total Site Effective Imperviousness for WQCV Event: 8.0% * Use Green-Ampt average infiltration rate values from Table 3-3.
Total Site Effective Imperviousness for 5-Year Event: 9.0% *“Flood control detention volume credits based on empirical equations from Storage Chapter of USDCM.
Total Site Effective Imperviousness for 100-Year Event: | 9.1% *** Method assumes that 1-hour rainfall depth is equivalent to 1-hour intensity for calculation purposed
Total Site Effective Imperviousness for Optional User Defined Storm CUHP:|  9.1%

11/30/2017, 7:06 AM



Design Procedure Form: Extended Detention Basin (EDB)

UD-BMP (Version 3.06, November 2016)

Sheet 1 of 4

Designer: Marc A. Whorton

Company: Classic Consutling

Date: November 27, 2017

Project: Flying Horse North Filing 1 (Pond 4)
Location: Black Forest, CO

1. Basin Storage Volume
A) Effective Imperviousness of Tributary Area, |,
B) Tributary Area's Imperviousness Ratio (i = 1,/ 100 )

C

Contributing Watershed Area

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

E) Design Concept
(Select EURV when also designing for flood control)

Area =

ds =

8.0 %
0.080
134.100 ac

0.42 in

Choose One

O Water Quality Capture Volume (WQCV)

@ Excess Urban Runoff Volume (EURV)
F) Design Volume (WQCV) Based on 40-hour Drain Time Vpesion= 0.617 ac-ft
(Voesion = (1.0* (0.91 * *- 1.19 * 2+ 0.78 * i) / 12 * Area))
G) For Watersheds Outside of the Denver Region, VDESIGN OTHER™ 0.603 ac-ft
Water Quality Capture Volume (WQCV) Design Volume
(Vwacv other = (d6*(Voesion/0.43))
H) User Input of Water Quality Capture Volume (WQCV) Design Volume VDESIGN USER™ ac-ft
(Only if a different WQCV Design Volume is desired)
Choose One
1) Predominant Watershed NRCS Soil Group QA
[C]:]
{ic/o
J) Excess Urban Runoff Volume (EURV) Design Volume
For HSG A: EURV, = 1.68 *i**® EURV = 0.993 ac-ft
For HSG B: EURV; = 1.36 *i*%
For HSG C/D: EURVp = 1.20 *i*%
2. Basin Shape: Length to Width Ratio L:wW= 2.0 01
(A basin length to width ratio of at least 2:1 will improve TSS reduction.)
3. Basin Side Slopes
A) Basin Maximum Side Slopes Z= 4.00 ft/ft

(Horizontal distance per unit vertical, 4:1 or flatter preferred)

4. Inlet

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

UD-BMP_v3.06 Pond 4.xlsm, EDB
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Design Procedure Form:

Extended Detention Basin (EDB)

Sheet 2 of 4
Designer: Marc A. Whorton
Company: Classic Consutling
Date: November 27, 2017
Project: Flying Horse North Filing 1 (Pond 4)
Location: Black Forest, CO
5. Forebay

A) Minimum Forebay Volume
Vewin = 3% _ of the WQCV)

B) Actual Forebay Volume

C) Forebay Depth
(O = 18 inch maximum)

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

i) Forebay Discharge Design Flow
(Qr = 0.02* Q100

E) Forebay Discharge Design

Vemin = 0.018 ac-ft
Ve = 0.019 ac-ft
De = 12.0 in

Q100 = 217.00 cfs
Q= 4.34 cfs
Choose One

O Berm With Pipe
@ Wall with Rect. Notch
C wall with V-Notch Weir

(flow too small for berm w/ pipe)

G) Rectangular Notch Width Calculated Wy = 18.0 in
Choose One
6. Trickle Channel
@ Concrete

A) Type of Trickle Channel

O Soft Bottom

F) Slope of Trickle Channel S= 0.0100 ft/ft
7. Micropool and Outlet Structure
A) Depth of Micropool (2.5-feet minimum) Du = 2.5 ft
B) Surface Area of Micronool (10 ft* minimum) Au= 160 sq ft
C) Outlet Type
Choose One

D) Smallest Dimension of Orifice Opening Based on Hydrograph Routing

(Use UD-Detention)

E) Total Outlet Area

@ Orifice Plate
O Other (Describe):

Dorifice = 1.88 inches

Aq = 8.58 square inches

UD-BMP_v3.06 Pond 4.xlsm, EDB

11/27/2017, 10:31 AM




Design Procedure Form:

Extended Detention Basin (EDB)

Designer: Marc A. Whorton

Company: Classic Consutling

Date: November 27, 2017

Project: Flying Horse North Filing 1 (Pond 4)
Location: Black Forest, CO

Sheet 3 of 4

8. Initial Surcharge Volume

A) Depth of Initial Surcharge Volume Dis = 6 in
(Minimum recommended depth is 4 inches)
B) Minimum Initial Surcharge Volume Vis = 78.8 cu ft
(Minimum volume of 0.3% of the WQCV)
C) Initial Surcharge Provided Above Micropool Ve= 80.0 cu ft
9. Trash Rack
A) Water Quality Screen Open Area: A, = Ay * 38.5%(e %%%P) A= 276 square inches

B) Type of Screen (If specifying an alternative to the materials recommended
in the USDCM, indicate "other" and enter the ratio of the total open are to the
total screen are for the material specified.)

Other (Y/N): N

D) Total Water Quality Screen Area (based on screen type)

E) Depth of Design Volume (EURV or WQCV)
(Based on design concept chosen under 1E)

F) Height of Water Quality Screen (Hrg)

G) Width of Water Quality Screen Opening (W opening)
(Minimum of 12 inches is recommended)

Aluminum Amico-Klemp SR Series with Cross Rods 2" O.C.

Asotal = 389 sq. in.
H= 4 feet
Hrr= 76 inches
Wopening = 12.0 inches

UD-BMP_v3.06 Pond 4.xlsm, EDB
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Design Procedure Form:

Extended Detention Basin (EDB)

Designer: Marc A. Whorton

Company: Classic Consutling

Date: November 27, 2017

Project: Flying Horse North Filing 1 (Pond 4)
Location: Black Forest, CO

Sheet 4 of 4

10. Overflow Embankment

A) Describe embankment protection for 100-year and greater overtopping: Soil Rip-Rap
B) Slope of Overflow Embankment 4.00
(Horizontal distance per unit vertical, 4:1 or flatter preferred)
Choose One
11. Vegetation O irigated

@ Not Irrigated

12. Access

A) Describe Sediment Removal Procedures

Notes:

UD-BMP_v3.06 Pond 4.xlsm, EDB

11/27/2017, 10:31 AM




Design Procedure Form: Extended Detention Basin (EDB)

UD-BMP (Version 3.06, November 2016)

Sheet 1 of 4

Designer: Marc A. Whorton

Company: Classic Consutling

Date: November 30, 2017

Project: Flying Horse North Filing 1 (Pond 4 - North Forbay Design)
Location: Black Forest, CO

1. Basin Storage Volume
A) Effective Imperviousness of Tributary Area, |,
B) Tributary Area's Imperviousness Ratio (i = 1,/ 100 )

C

Contributing Watershed Area

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

E) Design Concept
(Select EURV when also designing for flood control)

F

Design Volume (WQCYV) Based on 40-hour Drain Time
(Voesion = (1.0* (0.91 * *- 1.19 * 2+ 0.78 * i) / 12 * Area))
G) For Watersheds Outside of the Denver Region,

Water Quality Capture Volume (WQCV) Design Volume
(Vwacv other = (d6*(Voesion/0.43))

H

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

1) Predominant Watershed NRCS Soil Group

J) Excess Urban Runoff Volume (EURV) Design Volume
For HSG A: EURV,, = 1.68 * i*®
For HSG B: EURVg = 1.36 * i*®
For HSG C/D: EURVp = 1.20 *i*%

Area =

ds =

8.0 %
0.080
107.200 ac

0.42 in

Choose One

O Water Quality Capture Volume (WQCV)

(@) Excess

Urban Runoff Volume (EURV)

Vbesien=

VDESIGN OTHER™

VDESIGN USER™

Choose One
A

[C]]
{ic/o

EURV =

0.494 ac-ft
0.482 ac-ft
ac-ft

0.794 ac-ft

N

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

2.0 01

w

Basin Side Slopes

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

4.00 ft/ ft

4. Inlet

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

UD-BMP_v3.06 Pond 4 North Forbay Design.xlsm, EDB
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Design Procedure Form:

Extended Detention Basin (EDB)

Sheet 2 of 4
Designer: Marc A. Whorton
Company: Classic Consutling
Date: November 30, 2017
Project: Flying Horse North Filing 1 (Pond 4 - North Forbay Design)
Location: Black Forest, CO
5. Forebay

A) Minimum Forebay Volume
Vewin = 3% _ of the WQCV)

B) Actual Forebay Volume

C) Forebay Depth
(O = 18 inch maximum)

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

i) Forebay Discharge Design Flow
(Qr = 0.02* Q100

E) Forebay Discharge Design

Vemin = 0.015 ac-ft
Ve = 0.015 ac-ft
De = 12.0 in

Q100 = 170.00 cfs
Q= 3.40 cfs
Choose One

O Berm With Pipe
@ Wall with Rect. Notch
C wall with V-Notch Weir

(flow too small for berm w/ pipe)

G) Rectangular Notch Width Calculated Wy = 14.7 in
Choose One
6. Trickle Channel
@ Concrete

A) Type of Trickle Channel

O Soft Bottom

F) Slope of Trickle Channel S= 0.0100 ft/ft
7. Micropool and Outlet Structure
A) Depth of Micropool (2.5-feet minimum) Du = 2.5 ft
B) Surface Area of Micronool (10 ft* minimum) Au= 160 sq ft
C) Outlet Type
Choose One

D) Smallest Dimension of Orifice Opening Based on Hydrograph Routing

(Use UD-Detention)

E) Total Outlet Area

@ Orifice Plate
O Other (Describe):

Dorifice = 1.88 inches

Aq = 8.58 square inches

UD-BMP_v3.06 Pond 4 North Forbay Design.xlsm, EDB
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Design Procedure Form: Extended Detention Basin (EDB)

UD-BMP (Version 3.06, November 2016)

Sheet 1 of 4

Designer: Marc A. Whorton

Company: Classic Consutling

Date: November 30, 2017

Project: Flying Horse North Filing 1 (Pond 4 - South Forbay Design)
Location: Black Forest, CO

1. Basin Storage Volume
A) Effective Imperviousness of Tributary Area, |,
B) Tributary Area's Imperviousness Ratio (i = 1,/ 100 )

C

Contributing Watershed Area

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

E) Design Concept
(Select EURV when also designing for flood control)

F

Design Volume (WQCYV) Based on 40-hour Drain Time
(Voesion = (1.0* (0.91 * *- 1.19 * 2+ 0.78 * i) / 12 * Area))
G) For Watersheds Outside of the Denver Region,

Water Quality Capture Volume (WQCV) Design Volume
(Vwacv other = (d6*(Voesion/0.43))

H

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

1) Predominant Watershed NRCS Soil Group

J) Excess Urban Runoff Volume (EURV) Design Volume
For HSG A: EURV,, = 1.68 * i*®
For HSG B: EURVg = 1.36 * i*®
For HSG C/D: EURVp = 1.20 *i*%

Area =

ds =

8.0 %
0.080
26.900 ac

0.42 in

Choose One

O Water Quality Capture Volume (WQCV)

@ Excess Urban Runoff Volume (EURV)

Vbesien=

VDESIGN OTHER™

VDESIGN USER™

Choose One
A

[C]]
{ic/o

EURV =

0.124 ac-ft
0.121 ac-ft
ac-ft

0.199 ac-ft

N

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

2.0 01

w

Basin Side Slopes

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

4.00 ft/ ft

4. Inlet

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

UD-BMP_v3.06 Pond 4 South Forbay Design.xlsm, EDB
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Design Procedure Form:

Extended Detention Basin (EDB)

Sheet 2 of 4
Designer: Marc A. Whorton
Company: Classic Consutling
Date: November 30, 2017
Project: Flying Horse North Filing 1 (Pond 4 - South Forbay Design)
Location: Black Forest, CO
5. Forebay

A) Minimum Forebay Volume
Vewin = 2% __ of the WQCV)

B) Actual Forebay Volume

C) Forebay Depth
(O = 18 inch maximum)

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

i) Forebay Discharge Design Flow
(Qr = 0.02* Q100

E) Forebay Discharge Design

Vemin = 0.002 ac-ft
Ve = 0.002 ac-ft
De = 8.0 in

Q100 = 56.00 cfs
Qr= 112 cfs
Choose One

O Berm With Pipe
@ Wall with Rect. Notch
C wall with V-Notch Weir

(flow too small for berm w/ pipe)

G) Rectangular Notch Width Calculated Wy = 9.0 in
Choose One
6. Trickle Channel
@ Concrete

A) Type of Trickle Channel

O Soft Bottom

F) Slope of Trickle Channel S= 0.0100 ft/ft
7. Micropool and Outlet Structure
A) Depth of Micropool (2.5-feet minimum) Du = 2.5 ft
B) Surface Area of Micronool (10 ft* minimum) Au= 160 sq ft
C) Outlet Type
Choose One

D) Smallest Dimension of Orifice Opening Based on Hydrograph Routing

(Use UD-Detention)

E) Total Outlet Area

@ Orifice Plate
O Other (Describe):

Dorifice = 1.88 inches

Aq = 8.58 square inches

UD-BMP_v3.06 Pond 4 South Forbay Design.xlsm, EDB

11/30/2017, 7:08 AM




UD-BMP_v3.06 Pond 8.xism, IRF

Workshe:

t Protected

LID Credit by Impervious Reduction Factor (IRF) Method

Site-Level Low Impact Development (LID) Design Effective Impervious Calculator

User Input

UD-BMP (Version 3.06, November 2016)

Designer: Marc A. Whorton, P.E.
Company: Classic Consulting
+++Design Storm: 1-Hour Rain Depth| WQCV Event 0.42 inches Date: November 30, 2017
=+Minor Storm: 1-Hour Rain Depth| 5-Year Event 1.50 inches Project: Flying Horse North (Trib. Basins to Pond 8)
++*Major Storm: 1-Hour Rain Depthl| 100-Year Event 2.52 inches Location: Black Forest, CO
Optional User Defined Storm| CUHP
(CUHP) NOAA 1 Hour Ramfa\‘\olfzzﬂef; :n;;r:du:i;z 100-Year Event I 252 |
Max ntensty for Option! UserDefined torm
SITE INFORMATION (USER-INPUT)
Sub-basin Identifier BS-18 BS-19 BS-20 BS-21 BS-22 BS-23 BS-23A
Receiving Pervious Area Soil Type | Loamy Sand | Loamy Sand | Loamy Sand | Loamy Sand | Loamy Sand | Loamy Sand | Loamy Sand
Total Area (ac., Sum of DCIA, UIA, RPA, & SPA) 33.800 6.300 73.900 69.500 18.100 37.100 16.300
Directly Connected Impervious Area (DCIA, acres) 1.500 1.000 4.500 4.200 1.500 3.200 2.900
Unconnected Impervious Area (UIA, acres) 1.200 0.300 3.400 3.500 1.700 2.300 1.800
Receiving Pervious Area (RPA, acres) 5.200 0.700 11.500 10.100 4.000 5.500 2.500
Separate Pervious Area (SPA, acres) 25.900 4.300 54.500 51.700 10.900 26.100 9.100
Volame 1 o ermeasi Fovemirn 77 | € < < < < < <
CALCULATED RESULTS (OUTPUT)
Total Calculated Area (ac, check against input) 33.800 6.300 73.900 69.500 18.100 37.100 16.300
Directly Connected Impervious Area (DCIA, %) 4.4% 15.9% 6.1% 6.0% 8.3% 8.6% 17.8%
Unconnected Impervious Area (UIA, %) 3.6% 4.8% 4.6% 5.0% 9.4% 6.2% 11.0%
Receiving Pervious Area (RPA, %) 15.4% 11.1% 15.6% 14.5% 22.1% 14.8% 15.3%
Separate Pervious Area (SPA, %) 76.6% 68.3% 73.7% 74.4% 60.2% 70.4% 55.8%
Ag (RPA/UIA) 4.333 2.333 3.382 2.886 2.353 2.391 1.389
I, Check 0.190 0.300 0.230 0.260 0.300 0.290 0.420
/1 for wQCV Event: 4.6 46 4.6 4.6 4.6 4.6 4.6
/1 for 5-Year Event: 0.5 0.5 0.5 0.5 0.5 0.5 0.5
/1 for 100-Year Event 0.4 0.4 0.4 0.4 0.4 0.4 0.4
/1 for Optional User Defined Storm CUHP: 0.39 0.39 0.39 0.39 0.39 0.39 0.39
IRF for WQCV Event: 0.41 0.49 0.45 0.47 0.49 0.49 0.56
IRF for 5-Year Event: 0.80 0.86 0.84 0.85 0.86 0.85 0.88
IRF for 100-Year Event 0.82 0.88 0.87 0.88 0.88 0.88 0.90
IRF for Optional User Defined Storm CUHP: 0.82 0.88 0.87 0.88 0.88 0.88 0.90
Total Site Imperviousness: I 8.0% 20.6% 10.7% 11.1% 17.7% 14.8% 28.8%
Effective Imperviousness for WQCV Event: 5.9% 18.2% 8.2% 8.4% 12.9% 11.6% 24.0%
Effective Imperviousness for 5-Year Event: 7.3% 19.9% 10.0% 10.3% 16.3% 13.9% 27.5%
Effective Imperviousness for 100-Year Event: 7.4% 20.1% 10.1% 10.4% 16.6% 14.1% 27.7%
Effective Imperviousness for Optional User Defined Storm CUHP: 7.4% 20.1% 10.1% 10.4% 16.6% 14.1% 27.7%
LID / EFFECTIVE IMPERVIOUSNESS CREDITS
WQCV Event CREDIT: Reduce Detention By: | 23.8% 8.6% 20.6% 21.0% 21.7% 17.7% 11.3% N/A N/A N/A N/A N/A N/A N/A
This line only for 10-Year Event N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A N/A
100-Year Event CREDIT**: Reduce Detention By: 10.5% 3.0% 6.8% 6.9% 7.0% 5.7% 4.0% N/A N/A N/A N/A N/A N/A N/A
User Defined CUHP CREDIT: Reduce Detention By: 4.4% 1.8% 3.3% 3.4% 4.1% 3.2% 2.7%
Total Site Imperviousness: | 12.9% Notes:
Total Site Effective Imperviousness for WQCV Event: |  10.0% * Use Green-Ampt average infiltration rate values from Table 3-3.
Total Site Effective Imperviousness for 5-Year Event: 12.1% *“Flood control detention volume credits based on empirical equations from Storage Chapter of USDCM.
Total Site Effective Imperviousness for 100-Year Event: | 12.2% *** Method assumes that 1-hour rainfall depth is equivalent to 1-hour intensity for calculation purposed
Total Site Effective Imperviousness for Optional User Defined Storm CUHP:|  12.2%

11/30/2017, 7:10 AM



Design Procedure Form: Extended Detention Basin (EDB)

UD-BMP (Version 3.06, November 2016)

Sheet 1 of 4

Designer: Marc A. Whorton

Company: Classic Consutling

Date: November 30, 2017

Project: Flying Horse North Filing 1 (Pond 8) (Ultimate Build-out)
Location: Black Forest, CO

1. Basin Storage Volume
A) Effective Imperviousness of Tributary Area, |,
B) Tributary Area's Imperviousness Ratio (i = 1,/ 100 )

C

Contributing Watershed Area

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

E) Design Concept
(Select EURV when also designing for flood control)

F

Design Volume (WQCYV) Based on 40-hour Drain Time
(Voesion = (1.0* (0.91 * *- 1.19 * 2+ 0.78 * i) / 12 * Area))
G) For Watersheds Outside of the Denver Region,

Water Quality Capture Volume (WQCV) Design Volume
(Vwacv other = (d6*(Voesion/0.43))

H

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

1) Predominant Watershed NRCS Soil Group

J) Excess Urban Runoff Volume (EURV) Design Volume
For HSG A: EURV,, = 1.68 * i*®
For HSG B: EURVg = 1.36 * i*®
For HSG C/D: EURVp = 1.20 *i*%

Area =

ds =

10.0 %
0.100
255.000 ac

0.42 in

Choose One

O Water Quality Capture Volume (WQCV)

(@) Excess

Urban Runoff Volume (EURV)

Vbesien=

VDESIGN OTHER™

VDESIGN USER™

Choose One
A

[C]]
{ic/o

EURV =

1.424 ac-ft
1.391 ac-ft
ac-ft

2.404 ac-ft

N

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

2.0 01

w

Basin Side Slopes

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

4.00 ft/ ft

4. Inlet

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

UD-BMP_v3.06 Pond 8.xlsm, EDB
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Design Procedure Form:

Extended Detention Basin (EDB)

Sheet 2 of 4
Designer: Marc A. Whorton
Company: Classic Consutling
Date: November 30, 2017
Project: Flying Horse North Filing 1 (Pond 8) (Ultimate Build-out)
Location: Black Forest, CO
5. Forebay

A) Minimum Forebay Volume
Vewin = 3% _ of the WQCV)

B) Actual Forebay Volume

C) Forebay Depth
(O = 30 inch maximum)

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

i) Forebay Discharge Design Flow
(Qr = 0.02* Q100

E) Forebay Discharge Design

Vemin = 0.042 ac-ft
Ve = 0.042 ac-ft
De= 18.0 in

Q00 = 390.00 cfs
Qr= 7.80 cfs
Choose One

O Berm With Pipe
@ Wall with Rect. Notch
C wall with V-Notch Weir

G) Rectangular Notch Width Calculated Wy = 18.9 in
Choose One
6. Trickle Channel
@ Concrete

A) Type of Trickle Channel

O Soft Bottom

F) Slope of Trickle Channel S= 0.0100 ft/ft
7. Micropool and Outlet Structure
A) Depth of Micropool (2.5-feet minimum) Du = 2.5 ft
B) Surface Area of Micronool (10 ft* minimum) Au= 384 sq ft
C) Outlet Type
Choose One

D) Smallest Dimension of Orifice Opening Based on Hydrograph Routing
(Use UD-Detention)

E) Total Outlet Area

@ Orifice Plate
O Other (Describe):

Dorifice = 2.61 inches

Aq = 16.08 square inches

UD-BMP_v3.06 Pond 8.xlsm, EDB
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Design Procedure Form:

Extended Detention Basin (EDB)

Designer: Marc A. Whorton

Company: Classic Consutling

Date: November 30, 2017

Project: Flying Horse North Filing 1 (Pond 8) (Ultimate Build-out)
Location: Black Forest, CO

Sheet 3 of 4

8. Initial Surcharge Volume

A) Depth of Initial Surcharge Volume Dis = 6 in
(Minimum recommended depth is 4 inches)
B) Minimum Initial Surcharge Volume Vis = 181.8 cu ft
(Minimum volume of 0.3% of the WQCV)
C) Initial Surcharge Provided Above Micropool Ve= 192.0 cu ft
9. Trash Rack
A) Water Quality Screen Open Area: A, = Ay * 38.5%(e %%%P) A= 483 square inches

B) Type of Screen (If specifying an alternative to the materials recommended
in the USDCM, indicate "other" and enter the ratio of the total open are to the
total screen are for the material specified.)

Other (Y/N): N

D) Total Water Quality Screen Area (based on screen type)

E) Depth of Design Volume (EURV or WQCV)
(Based on design concept chosen under 1E)

F) Height of Water Quality Screen (Hrg)

G) Width of Water Quality Screen Opening (W opening)
(Minimum of 12 inches is recommended)

Aluminum Amico-Klemp SR Series with Cross Rods 2" O.C.

Asotal = 680 sq. in.
H= 5.25 feet
Hrr= 91 inches
Wopening = 12.0 inches

UD-BMP_v3.06 Pond 8.xlsm, EDB
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Design Procedure Form:

Extended Detention Basin (EDB)

Designer: Marc A. Whorton

Company: Classic Consutling

Date: November 30, 2017

Project: Flying Horse North Filing 1 (Pond 8) (Ultimate Build-out)
Location: Black Forest, CO

Sheet 4 of 4

10. Overflow Embankment

A) Describe embankment protection for 100-year and greater overtopping: Soil Rip-Rap
B) Slope of Overflow Embankment 4.00
(Horizontal distance per unit vertical, 4:1 or flatter preferred)
Choose One
11. Vegetation O irigated

@ Not Irrigated

12. Access

A) Describe Sediment Removal Procedures

Notes:

UD-BMP_v3.06 Pond 8.xlsm, EDB

11/30/2017, 7:11 AM




UD-Detention_v3.07 POND 1, Basin

DETENTION BASIN STAGE-STORAGE TABLE BUILDER

UD-Detention, Version 3.07 (February 2017)
Project: Flying Horse North Filing No. 1

Basin ID: Pond 1

o | i
e T

Depth Increment =| [t
[T Ot Optional Optional
oo Example Zone Configuration (Retention Pond) Stage - Storage Stage Override Length Width Area Override Area Volume Volume
Description (ft) Stage (ft (ft) (ft) (t2) Area (ft"2) (acre) (t"3) (ac-ft)
Required Volume Calculation Top of Micropool - 0.00 - - 168 0004
Selected BMP Type =| EDB 7392 - 2.00 - - 10,560 0.242 10,623 0.244
Watershed Area =| 21.80 acres 7394 - 4.00 - - 13,538 0311 34,826 0.799
Watershed Length=| 1,500 |t 7396 - 6.00 - - 16868 | 0387 65,232 1.498
Watershed Slope=| 0010 |t - N =
Watershed Imperviousness = 20.00% _|percent B - =
Percentage Hydrologic Soil Group A= 0.0% _|percent - N =
Percentage Hydrologic Soil Group B=|  100.0% _|percent - N =
Percentage Hydrologic Soil Groups C/D=|__ 0.0% _|percent - - =
Desired WQCV Drain Time = 40.0 _|hours - N =
Location for 1-hr Rainfall Depths = User Input - N =
Water Quality Capture Volume (WQCV) =|_ 0.210 _|acre-feet  optional User Override B - -
Excess Urban Runoff Volume (EURV) =|  0.433 acre-feet  1-hr Precipitation - -~ -~
2yr Runoff Volume (P1=1.19in) = 0319 |acre-feet 119 |inches
5y Runoff Volume (P1=15in)=| 0469 |acre-feet 150 |inches B - =
10-yr Runoff Volume (P1=1.75in)=| 0809 |acre-feet 175 |inches B - =
25-yr Runoff Volume (P1=21in)=| 1596 |acre-feet 200 _|inches B N =
50-yr Runoff Volume (P1=2.25in) =| 2099 |acre-feet 225 |inches B - =
100-yr Runoff Volume (P1=252in)= 2758 |acre-feet 252 |inches B ~ =
500-yr Runoff Volume (P1=339in)=| 4375 |acre-feet 339 |inches B ~ =
Approximate 2-yr Detention Volume =|  0.207 _|acre-feet - - =
Approximate 5-yr Detention Volume =| 0440 |acre-feet - - =
Approximate 10-yr Detention Volume =] 0711 |acre-feet - - =
Approximate 25-yr Detention Volume = 0880 |acre-feet - - =
Approximate 50-yr Detention Volume = 0930 |acre-feet - - =
Approximate 100-yr Detention Volume = 1143 |acre-feet - - =

Stage-Storage Calculation

Zone 1Volume (WQCV)=[_ 0210 acre-feet - N -
Zone 2 Volume (EURV - Zone 1) = 0223 |acre-feet - N -

Zone 3 Volume (100-year - Zones 1&2)=| 0710 |acre-feet - N -
Total Detention Basin Volume = 1143 |acre-feet - N -

Initial Surcharge Volume (1SV) =| _user |ing - N -

Initial Surcharge Depth (ISD) =| __user _|g - N -

Total Available Detention Depth (Hie) =| _ user | N = -

Slope of Trickle Channel (Sr) =] user - N -

Slopes of Main Basin Sides (Spa) = user  |py N - -

)
)
)
Depth of Trickle Channel (Hrc) =|  user g - - -
)
)
)= user - -~ -~

Basin Length-to-Width Ratio (Ry)

Initial Surcharge Area (As) = user |fin2 N N =
Surcharge Volume Length (L) = user g

Surcharge Volume Width (Wis,) =|  user |g -

Depth of Basin Floor (Huoor) =| _ user | ~ = -

Length of Basin Floor (Lroor) =|___user g -

Width of Basin Floor Wrioor) = user g -

Area of Basin Floor (Anoor) =| _ user _|np N = -

Volume of Basin Floor (Veigos) =|  user |fing N = -

Depth of Main Basin (Hys) = user g N - -

Length of Main Basin (Lyan) =] user |t -

Width of Main Basin (W) = user |t ~ = -

Area of Main Basin (Asn) =|__user g2 N - -

Volume of Main Basin (Vyn) = user _|fing N - -
Calculated Total Basin Volume (Vi) =] user |acre-feet

3/28/2018, 5:06 PM



H DETENTION BASIN STAGE-STORAGE TABLE BUILDER

UD-Detention, Version 3.07 (February 2017)

20 400
15 300
: g
£ ¥
$10 + 200 £
) H

3
s 100
o o
0.00 150 3.00 4.50 6.00
Stage (ft)
——Length (ft) ——Width (ft) ——Area (sq.ft.)

0.400 1.500
0300 1125
= g
H 8
£0.200 + T 0.750 E
] £
< E
0100 0375
0.000 + 0.000
0.00 1.50 3.00 4.50 6.00
Stage (ft.)

~—Area (acres) ===Volume (ac-ft)

UD-Detention_v3.07 POND 1, Basin 3/28/2018, 5:06 PM



Detention Basin Outlet Structure Design

UD-Detention, Version 3.07 (February 2017)

Project: Flying Horse North Filing No. 1
Basin ID: Pond 1
ZONE 3
[,
uan]: i 3, Stage (ft) Zone Volume (ac-ft) Outlet Type
VOLUME| EURY | waci o
I T IN ‘\-\' Zone 1(WQCV) 1.85 0.210 Orifice Plate
100-YEAR Zone 2 (EURV) 2.74 0.223 Orifice Plate
. ZONE 1 AND 2 ORIFICE
PERMANENT ORIFICES. Zone 3 (100-year) 5.04 0.710 Weir&Pipe (Restrict)
POOL . . .
Example Zone Configuration (Retention Pond) 1143 Total o
User Input: Orifice at Underdrain Outlet (typically used to drain WQCV in a Filtration BMP) Calculated Parameters for Underdrain
Underdrain Orifice Invert Depth = ft (distance below the filtration media surface) Underdrain Orifice Area = ftz

Underdrain Orifice Diameter = N/A

inches

Underdrain Orifice Centroid feet

User Input: Orifice Plate with one or more orifices or Elliptical Slot Weir

(typically used to drain WQCV and/or EURV in a sedimentation BMP)

Calculated Parameters for Plate

Invert of Lowest Orifice = 0.00 ft (relative to basin bottom at Stage = 0 ft) WQ Orifice Area per Row = N/A t?
Depth at top of Zone using Orifice Plate = 2.75 ft (relative to basin bottom at Stage = 0 ft) Elliptical Half-Width = N/A feet
Orifice Plate: Orifice Vertical Spacing = 11.00 inches Elliptical Slot Centroid = N/A feet
Orifice Plate: Orifice Area per Row = N/A inches Elliptical Slot Area = N/A t?
User Input: Stage and Total Area of Each Orifice Row (numbered from lowest to highest
Row 1 (required) Row 2 (optional) Row 3 (optional) Row 4 (optional) Row 5 (optional) Row 6 (optional) Row 7 (optional) Row 8 (optional)
Stage of Orifice Centroid (ft) 0.00 0.90 1.80 2.70
Orifice Area (sg. inches) 1.30 1.43 1.43 1.43
Row 9 (optional) Row 10 (optional) | Row 11 (optional) | Row 12 (optional) | Row 13 (optional) | Row 14 (optional) | Row 15 (optional) | Row 16 (optional)
Stage of Orifice Centroid (ft)
Orifice Area (sg. inches)
User Input: Vertical Orifice (Circular or Rectangular) Calculated Parameters for Vertical Orifice
Not Selected Not Selected Not Selected Not Selected
Invert of Vertical Orifice = N/A N/A ft (relative to basin bottom at Stage = 0 ft) Vertical Orifice Area = N/A N/A t?
Depth at top of Zone using Vertical Orifice = N/A N/A ft (relative to basin bottom at Stage = 0 ft) Vertical Orifice Centroid = N/A N/A feet
Vertical Orifice Diameter = N/A N/A inches
User Input: Overflow Weir (Dropbox) and Grate (Flat or Sloped) Calculated Parameters for Overflow Weir
Zone 3 Weir Not Selected Zone 3 Weir Not Selected
Overflow Weir Front Edge Height, Ho = 2.75 N/A ft (relative to basin bottom at Stage = 0 ft) Height of Grate Upper Edge, H, = 4.08 N/A feet
Overflow Weir Front Edge Length = 4.00 N/A feet Over Flow Weir Slope Length = 4.22 N/A feet
Overflow Weir Slope = 3.00 N/A H:V (enter zero for flat grate) Grate Open Area / 100-yr Orifice Area = 6.12 N/A should be >4
Horiz. Length of Weir Sides = 4.00 N/A feet Overflow Grate Open Area w/o Debris = 12.65 N/A ft?
Overflow Grate Open Area % = 75% N/A %, grate open area/total area Overflow Grate Open Area w/ Debris = 6.32 N/A 2
Debris Clogging % = 50% N/A %

User Input: Outlet Pipe w/ Flow Restriction Plate (Ci

rcular Orifice, Restrictor Plate, or Rectangular Orifice)

Calculated Parameters for Outlet Pipe w/ Flow Restriction Plate
Zone 3 Restrictor Not Selected Zone 3 Restrictor Not Selected
Depth to Invert of Outlet Pipe = 0.33 N/A ft (distance below basin bottom at Stage = 0 ft) Outlet Orifice Area = 2.07 N/A ft?
Outlet Pipe Diameter = 24.00 N/A inches Outlet Orifice Centroid = 0.71 N/A feet
Restrictor Plate Height Above Pipe Invert = 15.00 inches Half-Central Angle of Restrictor Plate on Pipe = 1.82 N/A radians
User Input: pil y( lar or Tr idal) Calculated P for Spillway
Spillway Invert Stage= 5.00 ft (relative to basin bottom at Stage = 0 ft) Spillway Design Flow Depth= 0.69 feet
Spillway Crest Length = 25.00 feet Stage at Top of Freeboard = 6.69 feet
Spillway End Slopes = 3.00 H:V Basin Area at Top of Freeboard = 0.39 acres
Freeboard above Max Water Surface = 1.00 feet
Routed Hydrograph Results
Design Storm Return Period = wacv EURV 2 Year 5 Year 10 Year 25 Year 50 Year 100 Year 500 Year
One-Hour Rainfall Depth (in) = 0.53 1.07 1.19 1.50 1.75 2.00 2.25 2.52 3.39
Calculated Runoff Volume (acre-ft) = 0.210 0.433 0.319 0.469 0.809 1.596 2.099 2.758 4.375
OPTIONAL Override Runoff Volume (acre-ft) =
Inflow Hydrograph Volume (acre-ft) =| 0.210 0.432 0.319 0.469 0.809 1.596 2.099 2.757 4.375
Predevelopment Unit Peak Flow, q (cfs/acre) =| 0.00 0.00 0.01 0.02 0.16 0.55 0.77 1.04 1.66
Predevelopment Peak Q (cfs) =| 0.0 0.0 0.2 0.4 3.5 12.0 16.7 22.6 36.2
Peak Inflow Q (cfs) = 3.0 6.1 4.5 6.6 11.4 22.3 29.2 38.2 60.2
Peak Outflow Q (cfs) =| 0.1 0.2 0.1 0.2 3.8 13.7 19.3 21.2 50.1
Ratio Peak Outflow to Predevelopment Q =| N/A N/A N/A 0.5 1.1 1.1 1.2 0.9 1.4
Structure Controlling Flow = Plate Plate Plate Overflow Grate 1 | Overflow Grate 1 | Overflow Grate 1 Outlet Plate 1 Outlet Plate 1 Spillway
Max Velocity through Grate 1 (fps) =| N/A N/A N/A 0.0 0.3 1.1 1.5 1.6 1.7
Max Velocity through Grate 2 (fps) =| N/A N/A N/A N/A N/A N/A N/A N/A N/A
Time to Drain 97% of Inflow Volume (hours) =| 41 55 49 57 55 47 44 40 33
Time to Drain 99% of Inflow Volume (hours) =| 43 59 52 61 61 58 56 54 49
Maximum Ponding Depth (ft) = 177 2.62 2.20 2.75 3.28 3.84 4.13 4.91 5.50
Area at Maximum Ponding Depth (acres) =| 0.21 0.26 0.25 0.27 0.29 0.30 0.32 0.35 0.37
Maximum Volume Stored (acre-ft) =| 0.192 0.401 0.293 0.438 0.582 0.747 0.837 1.095 1.305
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Storm Inflow Hydrographs

Outflow Hydrograph Workbook Filename:

UD-Detention, Version 3.07 (February 2017)

The user can override the calculated inflow hydrographs from this workbook with inflow hydrographs developed in a separate program.

SOURCE WORKBOOK | WORKBOOK | WORKBOOK | WORKBOOK | WORKBOOK | WORKBOOK | WORKBOOK | WORKBOOK | WORKBOOK

Time Interval TIME WQCV [cfs] EURV [cfs] 2 Year [cfs] 5 Year [cfs] 10 Year [cfs] | 25 Year [cfs] 50 Year [cfs] 100 Year [cfs] [ 500 Year [cfs]
5.88 min 0:00:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0:05:53 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Hydrograph 0:11:46 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Constant 0:17:38 0.14 0.27 0.20 0.30 0.50 0.96 125 1.63 2.49
0.850 0:23:31 0.36 0.74 0.55 0.80 136 2.63 3.43 4.47 6.93
0:29:24 0.93 1.89 1.40 2.05 3.48 6.75 8.81 11.46 17.79
0:35:17 2.57 5.19 3.86 5.62 9.57 18.53 24.17 31.46 48.76
0:41:10 3.01 6.13 4.54 6.65 11.39 22.29 29.23 38.24 60.21
0:47:02 2.86 5.85 4.32 6.34 10.88 21.33 27.99 36.67 57.98
0:52:55 2.60 5.32 3.93 5.77 9.90 19.42 25.48 33.37 52.82
0:58:48 231 4.74 3.50 5.14 8.85 17.42 22.88 30.01 47.59
1:04:41 1.98 4.08 3.01 4.43 7.65 15.12 19.90 26.16 41.65
1:10:34 1.73 3.56 2.62 3.86 6.67 13.14 17.30 22.78 36.37
1:16:26 1.56 3.22 2.37 3.50 6.04 11.92 15.68 20.62 32.82
1:22:19 1.28 2.65 1.95 2.88 5.00 9.92 13.08 17.23 27.52
1:28:12 1.03 2.16 1.58 234 4.09 8.16 10.79 14.24 22.81
1:34:05 0.78 1.65 1.20 1.80 3.16 6.38 8.47 11.22 18.09
1:39:58 0.57 1.22 0.88 133 236 4.84 6.46 8.60 13.98
1:45:50 0.42 0.89 0.65 0.97 171 3.54 4.76 6.37 10.45
1:51:43 0.33 0.69 0.50 0.75 132 2.70 3.61 4.81 7.83
1:57:36 0.27 0.57 0.41 0.62 1.08 2.20 2.93 3.89 6.29
2:03:29 0.23 0.48 0.35 0.53 0.92 1.86 2.47 3.28 5.29
2:09:22 0.20 0.42 0.31 0.46 0.81 1.63 2.16 2.86 4.61
2:15:14 0.18 0.38 0.28 0.42 0.73 1.46 1.94 2.56 4.12
2:21:07 0.17 0.35 0.26 0.39 0.67 134 178 235 3.77
2:27:00 0.12 0.26 0.19 0.28 0.49 0.99 131 174 2.81
2:32:53 0.09 0.19 0.14 0.21 0.36 0.72 0.96 1.26 2.04
2:38:46 0.07 0.14 0.10 0.15 0.26 0.53 0.70 0.93 151
2:44:38 0.05 0.10 0.07 0.11 0.19 0.39 0.52 0.69 1.12
2:50:31 0.03 0.07 0.05 0.08 0.14 0.28 0.38 0.50 0.82
2:56:24 0.02 0.05 0.04 0.06 0.10 0.20 0.27 0.36 0.59
3:02:17 0.02 0.04 0.03 0.04 0.07 0.15 0.20 0.26 0.43
3:08:10 0.01 0.02 0.02 0.03 0.05 0.10 0.13 0.18 0.30
3:14:02 0.01 0.01 0.01 0.02 0.03 0.06 0.08 0.12 0.19
3:19:55 0.00 0.01 0.00 0.01 0.01 0.03 0.05 0.06 0.11
3:25:48 0.00 0.00 0.00 0.00 0.00 0.01 0.02 0.03 0.05
3:31:41 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.01
3:37:34 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3:43:26 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3:49:19 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3:55:12 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:01:05 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:06:58 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:12:50 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:18:43 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:24:36 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:30:29 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:36:22 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:42:14 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:48:07 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:54:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:59:53 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:05:46 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:11:38 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:17:31 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:23:24 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:29:17 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:35:10 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:41:02 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:46:55 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:52:48 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:58:41 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
6:04:34 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
6:10:26 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
6:16:19 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
6:22:12 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
6:28:05 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
6:33:58 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
6:39:50 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
6:45:43 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
6:51:36 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
6:57:29 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
7:03:22 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
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y Stage-Area-Vol Disct |
The user can create a summary S-A-V-D by entering the desired stage increments and the remainder of the table will populate automatically.

The user should graphically compare the summary S-A-V-D table to the full S-A-V-D table in the chart to confirm it captures all key transition points.
Total

Stage Area Area Volume Volume

Stage - Storage Outflow
Description ) [ftr2] [acres] [ftr3] [ac-ft] [cfs]
TOP OF MICROPOOL 0.00 168 0.004 0 0.000 0.00 For best results, include the
wacv 177 9,313 0.214 8,343 0.192 0.10 stages of all grade slope
2.YR. WSE 2.20 10,858 0.249 12,870 0.295 0.15 changes (e.g. ISV and Floor)
from the S-A-V table on
EURV 2.62 11,483 0.264 17,561 0.403 0.18 Sheet 'Basin'.
5-YR. WSE 2.75 11,677 0.268 19,067 0.438 0.19
TOP OF BOX 2.75 11,677 0.268 19,067 0.438 0.19 Also include the inverts of all
100 YR. WSE 4.91 15,053 0.346 47,835 1.098 2117 outlets (e.g. vertical orifice,

overflow grate, and spillway,
\where applicable).
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DETENTION BASIN STAGE-STORAGE TABLE BUILDER

UD-Detention, Version 3.07 (February 2017)
Project: FLYING HORSE NORTH FILING 1

Basin ID: POND 4

wa
e T

Depth Increment =, ft
L) e b= Gptional Gptional
oo Example Zone Configuration (Retention Pond) Stage - Storage Stage | Override | Length width Area | Override Area Volume | Volume
Description (f) Stage (f) (M) M) (r2) | aea(2) | (acre) (f°3) (ac-ft)
Required Volume Calculation Top of Micropool - 0.00 - - 160 0.004
Selected BMP Type=|  EDB 7422 - 050 - - 160 0.004 78 0.002
Watershed Area=| 13410 |acres 7424 - 250 - - 10810 0248 11,050 0254
Watershed Length=| 3900 it 7426 - 450 - - 42734 0981 64,504 1.483
Watershed Slope =| 0,021 |fut 7428 - 650 - - 53,403 1226 | 160731 | 3600
Watershed Imperviousness =|  8.00% _|percent 7430 - 850 - - 62379 1432 | 276513 | 6348
Percentage Hydrologic Soil Group A=|  0.0% _|percent 7432 - 10.50 - - 71913 1651 | 410805 | 9431
Percentage Hydrologic Soil Group B=|  100.0% _|percent - - -
Percentage Hydrologic Soil Groups C/D=|  0.0% _|percent - - -
Desired WQCV Drain Time =|  40.0 _|hours - - -

Location for 1-hr Rainfall Depths = User Input — - -

Water Quality Capture Volume (WQCV) =| 0617 acre-feet  optional User Override B - -

Excess Urban Runoff Volume (EURV) =|  0.990 acre-feet  1-hr Precipitation - -~ —
2y Runoff Volume (P1=1.19in) =| 0,666 _|acre-feet 119 |inches
5y Runoff Volume (P1=15in)=| 1055 |acrefeet 150 |inches B - =
10-yr Runoff Volume (P1=1.75in)=| 2694 |acre-feet 175 |inches B - =
25-yr Runoff Volume (P1=21in) =] 7.789 |acre-feet 200 |inches B N =
50-yr Runoff Volume (P1=2.25in) =| 10950 |acre-feet 225 |inches B - =
100-yr Runoff Volume (P1=252in)=| 15099 |acre-feet 252 |inches B N =
500-yr Runoff Volume (P1=385in)=| 28334 |acre-feet 385 |inches B N =
Approximate 2-yr Detention Volume =| _ 0.618 _|acre-feet - - =
Approximate 5-yr Detention Volume =|  0.988 |acre-feet - - =
Approximate 10-yr Detention Volume =| 2274 |acre-feet - - =
Approximate 25-yr Detention Volume =| 3285 |acre-feet - - =
Approximate 50-yr Detention Volume =| 3412 |acre-feet - - =

Approximate 100-yr Detention Volume =|  4.464 _|acre-feet - - -

Stage-Storage Calculation

Zone 1Volume (WQCV)=[ 0617 acre-feet - N -
Zone 2 Volume (EURV - Zone 1) = 0373 |acre-feet - N -

Zone 3 Volume (100-year - Zones 1&2)=| 3474 |acre-feet N = -
Total Detention Basin Volume =| 4464 |acre-feet - = -

Initial Surcharge Volume (1SV) =| _user |ing - N -

Initial Surcharge Depth (ISD) =| __user _|g - N -

Total Available Detention Depth (Hs) =|__user g N = -

Slope of Trickle Channel (Sr) =] user - N -

Slopes of Main Basin Sides (Spy) = user |ny N = -

)
)
)
Depth of Trickle Channel (Hrc) =|  user g - - -
)
)
)= user - -~ -~

Basin Length-to-Width Ratio (Ry)

Initial Surcharge Area (As) = user |fin2 N N =
Surcharge Volume Length (L) = user g

Surcharge Volume Width (Wis,) =|  user |g -

Depth of Basin Floor (Huoor) =| _ user | ~ = -

Length of Basin Floor (Lroor) =|___user g -

Width of Basin Floor Wrioor) = user g -

Area of Basin Floor (Anoor) =| _ user _|np N = -

Volume of Basin Floor (Veigos) =|  user |fing N = -

Depth of Main Basin (Hys) = user g N - -

Length of Main Basin (Lyan) =] user |t -

Width of Main Basin (W) = user |t ~ = -

Area of Main Basin (Asn) =|__user g2 N - -

Volume of Main Basin (Vyn) = user _|fing N - -
Calculated Total Basin Volume (Vi) =] user |acre-feet

3/28/2018, 5:24 PM
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Detention Basin Outlet Structure Design

UD-Detention, Version 3.07 (February 2017)
Project: FLYING HORSE NORTH FILING 1

Basin ID: POND 4

ZONE 3
-ZONE 2
uan]: i f ke Stage (ft) Zone Volume (ac-ft) Outlet Type
VOLUME| eunv | wacv o
I T IN \\" Zone 1(WQCV) 3.39 0.617 Orifice Plate
100-YEAR Zone 2 (EURV) 3.94 0.373 Orifice Plate
. ZONE 1 AND 2 ORIFICE
PERMANENT ORIFICES. Zone 3 (100-year) 7.12 3.474 Weir&Pipe (Restrict)
POOL

Example Zone Configuration (Retention Pond) 4.464

Total

User Input: Orifice at Underdrain Outlet (typically used to drain WQCV in a Filtration BMP)

Calculated Parameters for Underdrain

Underdrain Orifice Invert Depth = ft (distance below the filtration media surface) Underdrain Orifice Area = ftz

Underdrain Orifice Diameter = N/A inches Underd

rain Orifice Centroid feet

User Input: Orifice Plate with one or more orifices or Elliptical Slot Weir (typically used to drain WQCV and/or EURV in a sedimentation BMP)

Calculated Parameters for Plate

Invert of Lowest Orifice = 0.00 ft (relative to basin bottom at Stage = 0 ft) WQ Orifice Area per Row = N/A t?
Depth at top of Zone using Orifice Plate = 4.00 ft (relative to basin bottom at Stage = 0 ft) Elliptical Half-Width = N/A feet
Orifice Plate: Orifice Vertical Spacing = 16.00 inches Elliptical Slot Centroid = N/A feet
Orifice Plate: Orifice Area per Row = N/A inches Elliptical Slot Area = N/A t?

User Input: Stage and Total Area of Each Orifice Row (numbered from lowest to highest

Row 1 (required) Row 2 (optional) Row 3 (optional) Row 4 (optional) Row 5 (optional)

Row 6 (optional) Row 7 (optional) Row 8 (optional)

Stage of Orifice Centroid (ft) 0.00 1.30 2.60 3.90

Orifice Area (sg. inches) 2.00 2.19 2.19 2.19

Row 9 (optional) Row 10 (optional) | Row 11 (optional) | Row 12 (optional) | Row 13 (optional)

Row 14 (optional) | Row 15 (optional) | Row 16 (optional)

Stage of Orifice Centroid (ft)

Orifice Area (sg. inches)

User Input: Vertical Orifice (Circular or Rectangular)

Calculated Parameters for Vertical Orifice

Not Selected Not Selected Not Selected Not Selected
Invert of Vertical Orifice = N/A N/A ft (relative to basin bottom at Stage = 0 ft) Vertical Orifice Area = N/A N/A t?
Depth at top of Zone using Vertical Orifice = N/A N/A ft (relative to basin bottom at Stage = 0 ft) Vertical Orifice Centroid = N/A N/A feet
Vertical Orifice Diameter = N/A N/A inches
User Input: Overflow Weir (Dropbox) and Grate (Flat or Sloped) Calculated Parameters for Overflow Weir
Zone 3 Weir Not Selected Zone 3 Weir Not Selected
Overflow Weir Front Edge Height, Ho = 4.00 N/A ft (relative to basin bottom at Stage = 0 ft) Height of Grate Upper Edge, H, = 5.00 N/A feet
Overflow Weir Front Edge Length = 10.00 N/A feet Over Flow Weir Slope Length = 4.12 N/A feet
Overflow Weir Slope = 4.00 N/A H:V (enter zero for flat grate) Grate Open Area / 100-yr Orifice Area = 2.46 N/A should be >4
Horiz. Length of Weir Sides = 4.00 feet Overflow Grate Open Area w/o Debris = 30.92 N/A ft?
Overflow Grate Open Area % = 75% N/A %, grate open area/total area Overflow Grate Open Area w/ Debris = 15.46 N/A 2
Debris Clogging % = 50% N/A %
User Input: Outlet Pipe w/ Flow Restriction Plate (Circular Orifice, Restrictor Plate, or Rectangular Orifice) Calculated Parameters for Outlet Pipe w/ Flow Restriction Plate
Zone 3 Restrictor Not Selected Zone 3 Restrictor Not Selected
Depth to Invert of Outlet Pipe = 2.50 N/A ft (distance below basin bottom at Stage = 0 ft) Outlet Orifice Area = 12.57 N/A ft?
Outlet Pipe Diameter = 48.00 N/A inches Outlet Orifice Centroid = 2.00 N/A feet
Restrictor Plate Height Above Pipe Invert = 48.00 inches Half-Central Angle of Restrictor Plate on Pipe = 3.14 N/A radians
User Input: pil y( lar or Tr idal) Calculated P for Spillway
Spillway Invert Stage= 8.00 ft (relative to basin bottom at Stage = 0 ft) Spillway Design Flow Depth= 1.34 feet
Spillway Crest Length = 40.00 feet Stage at Top of Freeboard = 10.34 feet
Spillway End Slopes = 6.00 H:V Basin Area at Top of Freeboard = 1.63 acres
Freeboard above Max Water Surface = 1.00 feet
Routed Hydrograph Results
Design Storm Return Period = wacv EURV 2 Year 5 Year 10 Year 25 Year 50 Year 100 Year 500 Year
One-Hour Rainfall Depth (in) = 0.53 1.07 1.19 1.50 1.75 2.00 2.25 2.52 3.85
Calculated Runoff Volume (acre-ft) = 0.617 0.990 0.666 1.055 2.694 7.789 10.959 15.099 28.334
OPTIONAL Override Runoff Volume (acre-ft) =
Inflow Hydrograph Volume (acre-ft) =| 0.617 0.989 0.665 1.054 2.692 7.773 10.944 15.081 28.305
Predevelopment Unit Peak Flow, q (cfs/acre) = 0.00 0.00 0.01 0.02 0.18 0.60 0.84 113 2.05
Predevelopment Peak Q (cfs) =| 0.0 0.0 1.5 2.5 24.1 81.1 112.3 151.7 275.3
Peak Inflow Q (cfs) = 9.5 15.1 10.2 16.1 40.7 114.9 160.1 217.9 396.7
Peak Outflow Q (cfs) =| 0.3 0.3 0.3 0.4 15.5 74.5 106.2 142.2 334.4
Ratio Peak Outflow to Predevelopment Q = N/A N/A N/A 0.1 0.6 0.9 0.9 0.9 12
Structure Controlling Flow = Plate Plate Plate Plate Overflow Grate 1 | Overflow Grate 1 | Overflow Grate 1 | Overflow Grate 1 Spillway
Max Velocity through Grate 1 (fps) =| N/A N/A N/A N/A 0.5 2.4 34 4.6 5.6
Max Velocity through Grate 2 (fps) =| N/A N/A N/A N/A N/A N/A N/A N/A N/A
Time to Drain 97% of Inflow Volume (hours) =| 40 52 42 54 52 41 35 29 13
Time to Drain 99% of Inflow Volume (hours) =| 42 56 44 58 59 53 50 47 38
Maximum Ponding Depth (ft) = 3.30 3.86 3.39 3.95 4.77 5.97 6.64 7.57 9.11
Area at Maximum Ponding Depth (acres) = 0.54 0.75 0.57 0.78 1.01 1.16 1.24 1.34 1.50
Maximum Volume Stored (acre-ft) =| 0.569 0.930 0.614 0.991 1.752 3.046 3.850 5.061 7.242
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Detention Basin Outlet Structure Design

Storm Inflow Hydrographs

Outflow Hydrograph Workbook Filename:

UD-Detention, Version 3.07 (February 2017)

The user can override the calculated inflow hydrographs from this workbook with inflow hydrographs developed in a separate program.

SOURCE WORKBOOK | WORKBOOK | WORKBOOK | WORKBOOK | WORKBOOK | WORKBOOK | WORKBOOK | WORKBOOK | WORKBOOK
Time Interval TIME WQCV [cfs] EURV [cfs] 2 Year [cfs] 5 Year [cfs] 10 Year [cfs] | 25 Year [cfs] 50 Year [cfs] 100 Year [cfs] [ 500 Year [cfs]
5.40 min 0:00:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0:05:24 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Hydrograph 0:10:48 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Constant 0:16:12 0.42 0.66 0.45 0.71 1.73 4.42 5.77 7.29 10.17
0.925 0:21:36 1.13 1.80 1.22 1.91 4.75 12.73 17.17 22.53 34.50
0:27:00 2.91 4.61 3.13 4.91 12.20 32.70 44.13 57.96 90.44
0:32:24 8.00 12.68 8.61 13.48 33.46 89.47 120.54 157.99 244.93
0:37:48 9.48 15.14 10.22 16.11 40.66 114.89 160.07 217.88 370.89
0:43:12 9.05 14.46 9.76 15.40 38.98 112.05 157.87 217.76 396.70
0:48:36 8.24 13.17 8.88 14.02 35.48 102.62 145.16 201.10 372.27
0:54:00 7.36 11.79 7.93 12.55 31.90 92.56 131.02 181.62 337.53
0:59:24 6.35 10.20 6.85 10.87 27.81 81.35 115.46 160.46 303.55
1:04:48 5.53 8.88 5.97 9.46 24.21 71.19 101.13 140.64 270.81
1:10:12 5.01 8.05 5.41 8.57 21.92 63.93 90.52 125.45 241.80
1:15:36 4.13 6.67 4.46 7.1 18.31 54.03 76.96 107.31 209.41
1:21:00 3.38 5.47 3.65 5.83 15.13 44.91 64.06 89.43 177.93
1:26:24 2.60 4.24 2.81 4.53 11.91 35.94 51.53 72.33 148.32
1:31:48 1.93 3.18 2.09 3.40 9.13 27.99 40.28 56.74 121.33
1:37:12 1.40 230 1.52 2.47 6.76 21.12 30.55 43.29 97.87
1:42:36 1.09 177 1.17 1.90 5.11 15.68 22.55 32.04 76.98
1:48:00 0.89 1.46 0.97 1.56 4.13 12.48 17.85 25.15 59.05
1:53:24 0.76 1.23 0.82 132 3.49 10.47 14.94 20.95 46.42
1:58:48 0.67 1.08 0.72 1.15 3.04 9.07 12.91 18.05 38.79
2:04:12 0.60 0.97 0.65 1.04 2.72 8.09 11.49 16.03 33.72
2:09:36 0.55 0.90 0.60 0.96 2.50 7.39 10.48 14.59 30.13
2:15:00 0.41 0.66 0.44 0.70 1.85 5.62 8.09 11.44 24.60
2:20:24 0.30 0.48 0.32 0.51 134 4.05 5.83 8.25 18.28
2:25:48 0.22 0.35 0.24 0.38 0.99 3.01 433 6.11 13.29
2:31:12 0.16 0.26 0.17 0.28 0.74 2.23 3.21 4.54 9.86
2:36:36 0.11 0.19 0.12 0.20 0.54 1.65 2.38 3.36 7.46
2:42:00 0.08 0.13 0.09 0.14 0.38 1.19 1.72 2.44 5.57
2:47:24 0.06 0.10 0.06 0.10 0.28 0.86 124 1.76 4.14
2:52:48 0.04 0.06 0.04 0.07 0.19 0.61 0.89 127 3.08
2:58:12 0.02 0.04 0.02 0.04 0.12 0.40 0.59 0.85 2.26
3:03:36 0.01 0.02 0.01 0.02 0.07 0.24 0.35 0.52 157
3:09:00 0.00 0.01 0.00 0.01 0.03 0.11 0.18 0.27 1.00
3:14:24 0.00 0.00 0.00 0.00 0.01 0.04 0.06 0.10 0.56
3:19:48 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.24
3:25:12 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.06
3:30:36 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3:36:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3:41:24 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3:46:48 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3:52:12 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3:57:36 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:03:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:08:24 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:13:48 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:19:12 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:24:36 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:30:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:35:24 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:40:48 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:46:12 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:51:36 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:57:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:02:24 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:07:48 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:13:12 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:18:36 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:24:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:29:24 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:34:48 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:40:12 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:45:36 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:51:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:56:24 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
6:01:48 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
6:07:12 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
6:12:36 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
6:18:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
6:23:24 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
6:28:48 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
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y Stage-Area-Vol Disck lationshi|
The user can create a summary S-A-V-D by entering the desired stage increments and the remainder of the table will populate automatically.

The user should graphically compare the summary S-A-V-D table to the full S-A-V-D table in the chart to confirm it captures all key transition points.

Total
Stage Area Area Volume Volume

Stage - Storage Outflow
Description ) [ftr2] [acres] [ftr3] [ac-ft] [cfs]
TOP OF MICROPOOL 0.00 160 0.004 0 0.000 0.00 For best results, include the
wacv 3.30 23,580 0.541 24,806 0.569 0.29 stages of all grade slope
2 YR, WSE 339 25,016 0.574 26,993 0.620 0.29 changes (e.g. ISV and Floor)
from the S-A-V table on
EURV 3.87 32,678 0.750 40,839 0.938 0.33 Sheet 'Basin'.
5 YR. WSE 3.95 33,955 0.779 43,504 0.999 0.35
TOP OF BOX 4.00 34,753 0.798 45,222 1.038 0.36 Also include the inverts of all
100 YR. WSE 7.58 58,250 1337 221,023 5.074 142.28 outlets (e.g. vertical orifice,

overflow grate, and spillway,

\where applicable).




DETENTION BASIN STAGE-STORAGE TABLE BUILDER

UD-Detention, Version 3.07 (February 2017)
Project: FLYING HORSE NORTH FILING 1

Basin ID: POND 8 (FULL BUILD-OUT)

LT —_—

wa
e T

Depth Increment =| [t
SN ru o Optional Optional
oo Example Zone Configuration (Retention Pond) Stage - Storage Stage Override Length Width Area Override Area Volume Volume
Description (ft) Stage (ft (ft) (ft) (t2) Area (ft"2) (acre) (t"3) (ac-ft)
Required Volume Calculation Top of Micropool - 0.00 - - 384 0.009
Selected BMP Type =| EDB 7370 - 0.50 - - 384 0.009 188 0.004
Watershed Area =| 255.00 acres 7372 - 250 - - 18,082 0.415 18,658 0.428
Watershed Length=| 5500 |t 7374 - 450 - - 40004 | 0918 76,744 1762
Watershed Slope =| 0017 |t 7376 - 6.50 - - 61,465 1411 | 178213 | 4001
Watershed Imperviousness = 10.00% _|percent 7378 - 850 - - 69,433 1594 | 300111 | 7006
Percentage Hydrologic Soil Group A= 0.0% _|percent 7380 - 10.50 - - 77,895 1788 | 456439 | 10.478
Percentage Hydrologic Soil Group B=|  100.0% _|percent 7382 - 12,50 - - 88522 | 2032 | 622856 | 14209
Percentage Hydrologic Soil Groups C/D=|  0.0% _|percent - B -
Desired WQCV Drain Time =| _ 40.0 _|hours - - =
Location for 1-hr Rainfall Depths = User Input - - =
Water Quality Capture Volume (WQCV) =|  1.424 |acre-feet  Optional User Override - - -
Excess Urban Runoff Volume (EURV) =|  2.397 acre-feet  1-hr Precipitation - - -
2yr Runoff Volume (P1=1.19in) =| 1648 |acre-feet 119 linches
5-yr Runoff Volume (P1=15in)=| 2564 |acre-feet 150 linches - - -
10-yr Runoff Volume (P1=1.75in)=| 5846 acre-feet 175 linches - - -
25-yr Runoff Volume (P1=2in)=| 15453 |acre-feet 200 |inches - - -
50-yr Runoff Volume (P1=225n)=| 21458 |acre-feet 225 |inches - - -
100-yr Runoff Volume (P1=2.52in)=| 29.303 |acre-feet 252 |inches - - -
500-yr Runoff Volume (P1=3.85in)=| 54585 |acre-feet 385 |inches - - -
Approximate 2-yr Detention Volume =] 1.530 _|acre-feet - B -
Approximate 5-yr Detention Volume =|  2.400 _|acre-feet - B -
Approximate 10-yr Detention Volume =|  4.982 acre-feet - B -
Approximate 25-yr Detention Volume =| 6,957 |acre-feet - B -
Approximate 50-yr Detention Volume =|  7.278 acre-feet - B -

Approximate 100-yr Detention Volume =|  9.408 _|acre-feet - - -

Stage-Storage Calculation

Zone 1Volume (WQCV)=[ 1424 acre-feet - = -
Zone 2 Volume (EURV - Zone 1) =] 0973 |acre-feet - N -

Zone 3 Volume (100-year - Zones 1&2)=| 7011 |acre-feet - N -
Total Detention Basin Volume = 9408 |acre-feet - N -

Initial Surcharge Volume (1SV) =| _user |ing - N -

Initial Surcharge Depth (ISD) =| __user _|g - N -

Total Available Detention Depth (Hs) =|__user g N = -

Slope of Trickle Channel (Sr) =] user - N -

Slopes of Main Basin Sides (Spy) = user |ny N = -

)
)
)
Depth of Trickle Channel (Hrc) =|  user g - - -
)
)
)= user - -~ -~

Basin Length-to-Width Ratio (Ry)

Initial Surcharge Area (As) = user |fin2 N N =
Surcharge Volume Length (L) = user g

Surcharge Volume Width (Wis,) =|  user |g -

Depth of Basin Floor (Huoor) =| _ user | ~ = -

Length of Basin Floor (Lroor) =|___user g -

Width of Basin Floor Wrioor) = user g -

Area of Basin Floor (Anoor) =| _ user _|np N = -

Volume of Basin Floor (Veigos) =|  user |fing N = -

Depth of Main Basin (Hys) = user g N - -

Length of Main Basin (Lyan) =] user |t -

Width of Main Basin (W) = user |t ~ = -

Area of Main Basin (Asn) =|__user g2 N - -

Volume of Main Basin (Vyn) = user _|fing N - -
Calculated Total Basin Volume (Vi) =] user |acre-feet

UD-Detention_v3.07 Pond 8 FULL BUILD-OUT, Basin

41412018, 7:26 AM
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Project: FLYING HORSE NORTH FILING 1

Basin ID: POND 8 (FULL BUILD-OUT)

ZONE 3
[,
o 3, Stage (ft) Zone Volume (ac-ft) Outlet Type
""“‘"‘IE"‘"I woog Zone 1(WQCV) 412 1.424 Orifice Plate
- £ S . X
100-YEAR Zone 2 (EURV) 5.14 0.973 Orifice Plate
. ZONE 1 AND 2 ORIFICE
PERMANENT ORIFICES Zone 3 (100-year) 9.90 7.011 Weir&Pipe (Restrict)
pooL Example Zone Configuration (Retention Pond) 9.408 Total

User Input: Orifice at Underdrain Outlet (typically used to drain WQCV in a Filtration BMP)

Calculated Parameters for Underdrain

Underdrain Orifice Invert Depth = ft (distance below the filtration media surface) Underdrain Orifice Area = ftz

Underdrain Orifice Diameter = N/A inches Underd

rain Orifice Centroid feet

User Input: Orifice Plate with one or more orifices or Elliptical Slot Weir (typically used to drain WQCV and/or EURV in a sedimentation BMP)

Calculated Parameters for Plate

Invert of Lowest Orifice = 0.00 ft (relative to basin bottom at Stage = 0 ft) WQ Orifice Area per Row = N/A t?
Depth at top of Zone using Orifice Plate = 525 ft (relative to basin bottom at Stage = 0 ft) Elliptical Half-Width = N/A feet
Orifice Plate: Orifice Vertical Spacing = 21.00 inches Elliptical Slot Centroid = N/A feet
Orifice Plate: Orifice Area per Row = N/A inches Elliptical Slot Area = N/A t?

User Input: Stage and Total Area of Each Orifice Row (numbered from lowest to highest

Row 1 (required) Row 2 (optional) Row 3 (optional) Row 4 (optional) Row 5 (optional)

Row 6 (optional) Row 7 (optional) Row 8 (optional)

Stage of Orifice Centroid (ft) 0.00 1.80 3.60

Orifice Area (sg. inches) 5.35 5.35 5.35

Row 9 (optional) Row 10 (optional) | Row 11 (optional) | Row 12 (optional) | Row 13 (optional)

Row 14 (optional) | Row 15 (optional) | Row 16 (optional)

Stage of Orifice Centroid (ft)

Orifice Area (sg. inches)

User Input: Vertical Orifice (Circular or Rectangular)

Calculated Parameters for Vertical Orifice

Not Selected Not Selected Not Selected Not Selected
Invert of Vertical Orifice = N/A N/A ft (relative to basin bottom at Stage = 0 ft) Vertical Orifice Area = N/A N/A t?
Depth at top of Zone using Vertical Orifice = N/A N/A ft (relative to basin bottom at Stage = 0 ft) Vertical Orifice Centroid = N/A N/A feet
Vertical Orifice Diameter = N/A N/A inches
User Input: Overflow Weir (Dropbox) and Grate (Flat or Sloped) Calculated Parameters for Overflow Weir
Zone 3 Weir Not Selected Zone 3 Weir Not Selected
Overflow Weir Front Edge Height, Ho = 5.25 N/A ft (relative to basin bottom at Stage = 0 ft) Height of Grate Upper Edge, H, = 6.25 N/A feet
Overflow Weir Front Edge Length = 16.00 N/A feet Over Flow Weir Slope Length = 4.12 N/A feet
Overflow Weir Slope = 4.00 N/A H:V (enter zero for flat grate) Grate Open Area / 100-yr Orifice Area = 2.66 N/A should be >4
Horiz. Length of Weir Sides = 4.00 feet Overflow Grate Open Area w/o Debris = 49.48 N/A ft?
Overflow Grate Open Area % = 75% N/A %, grate open area/total area Overflow Grate Open Area w/ Debris = 24.74 N/A 2
Debris Clogging % = 50% N/A %
User Input: Outlet Pipe w/ Flow Restriction Plate (Circular Orifice, Restrictor Plate, or Rectangular Orifice) Calculated Parameters for Outlet Pipe w/ Flow Restriction Plate
Zone 3 Restrictor Not Selected Zone 3 Restrictor Not Selected
Depth to Invert of Outlet Pipe = 0.50 N/A ft (distance below basin bottom at Stage = 0 ft) Outlet Orifice Area = 18.61 N/A ft?
Outlet Pipe Diameter = 60.00 N/A inches Outlet Orifice Centroid = 2.38 N/A feet
Restrictor Plate Height Above Pipe Invert = 54.00 inches Half-Central Angle of Restrictor Plate on Pipe = 2.50 N/A radians
User Input: pil y( lar or Tr idal) Calculated P for Spillway
Spillway Invert Stage= 10.00 ft (relative to basin bottom at Stage = 0 ft) Spillway Design Flow Depth= 1.38 feet
Spillway Crest Length = 75.00 feet Stage at Top of Freeboard = 12.38 feet
Spillway End Slopes = 4.00 H:V Basin Area at Top of Freeboard = 2.02 acres
Freeboard above Max Water Surface = 1.00 feet
Routed Hydrograph Results
Design Storm Return Period = wacv EURV 2 Year 5 Year 10 Year 25 Year 50 Year 100 Year 500 Year
One-Hour Rainfall Depth (in) = 0.53 1.07 1.19 1.50 1.75 2.00 2.25 2.52 3.85
Calculated Runoff Volume (acre-ft) = 1.424 2.397 1.648 2.564 5.846 15.453 21.458 29.303 54.585
OPTIONAL Override Runoff Volume (acre-ft) =
Inflow Hydrograph Volume (acre-ft) =| 1.423 2.395 1.646 2.562 5.839 15.442 21.440 29.281 54.548
Predevelopment Unit Peak Flow, q (cfs/acre) = 0.00 0.00 0.01 0.02 0.17 0.57 0.79 1.07 1.95
Predevelopment Peak Q (cfs) = 0.0 0.0 2.6 4.5 42.9 145.9 202.2 273.7 497.4
Peak Inflow Q (cfs) = 20.6 34.5 23.8 36.9 82.8 212.4 290.8 390.0 677.9
Peak Outflow Q (cfs) =| 0.7 0.9 0.8 1.0 34.7 147.2 203.6 252.9 625.6
Ratio Peak Outflow to Predevelopment Q = N/A N/A N/A 0.2 0.8 1.0 1.0 0.9 13
Structure Controlling Flow = Plate Plate Plate Plate Overflow Grate 1 | Overflow Grate 1 | Overflow Grate 1 Outlet Plate 1 Spillway
Max Velocity through Grate 1 (fps) =| N/A N/A N/A N/A 0.7 2.9 4.1 5.1 515}
Max Velocity through Grate 2 (fps) =| N/A N/A N/A N/A N/A N/A N/A N/A N/A
Time to Drain 97% of Inflow Volume (hours) =| 38 50 41 52 50 40 36 31 18
Time to Drain 99% of Inflow Volume (hours) =| 40 53 43 55 56 51 48 46 39
Maximum Ponding Depth (ft) = 3.97 4.99 4.22 5.14 6.24 7.69 8.57 9.84 11.30
Area at Maximum Ponding Depth (acres) = 0.78 1.04 0.85 1.07 1.35 1.52 1.60 1.72 1.88
Maximum Volume Stored (acre-ft) =| 1.303 2.231 1.515 2.389 3.733 5.835 7.192 9.319 11.929
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Storm Inflow Hydrographs

Outflow Hydrograph Workbook Filename:

UD-Detention, Version 3.07 (February 2017)

The user can override the calculated inflow hydrographs from this workbook with inflow hydrographs developed in a separate program.

SOURCE WORKBOOK | WORKBOOK | WORKBOOK | WORKBOOK | WORKBOOK | WORKBOOK | WORKBOOK | WORKBOOK | WORKBOOK
Time Interval TIME WQCV [cfs] EURV [cfs] 2 Year [cfs] 5 Year [cfs] 10 Year [cfs] | 25 Year [cfs] 50 Year [cfs] 100 Year [cfs] [ 500 Year [cfs]
5.67_min 0:00:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0:05:40 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Hydrograph 0:11:20 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Constant 0:17:01 0.90 1.47 1.03 157 3.32 7.06 8.52 9.82 1232
0.881 0:22:41 2.44 4.04 2.81 431 9.37 21.88 27.67 33.54 46.83
0:28:21 6.26 10.37 7.21 11.07 24.07 56.31 71.67 88.06 127.54
0:34:01 17.19 28.47 19.80 30.39 65.93 153.46 194.79 238.36 343.20
0:39:41 20.64 34.51 23.84 36.89 82.80 212.27 282.31 362.92 575.41
0:45:22 19.75 33.07 22.82 35.36 80.17 212.38 290.77 389.96 677.94
0:51:02 17.98 30.10 20.77 3218 73.22 196.20 271.27 366.28 659.59
0:56:42 16.12 27.05 18.63 28.93 66.00 177.21 245.63 33217 612.74
1:02:22 13.98 23.55 16.18 25.20 57.88 156.59 218.92 299.06 557.82
1:08:02 12.15 20.49 14.05 21.94 50.60 137.25 193.21 267.13 506.91
1:13:43 11.02 18.56 12.75 19.86 45.56 122.39 171.19 238.73 460.88
1:19:23 9.16 15.49 10.61 16.59 38.34 104.74 148.01 206.78 406.08
1:25:03 7.54 12.79 8.74 13.70 31.83 87.30 124.78 175.85 347.82
1:30:43 5.88 10.06 6.83 10.78 25.35 70.63 102.70 146.80 295.93
1:36:23 4.45 7.69 5.19 8.26 19.67 55.42 82.28 120.36 251.22
1:42:04 3.25 5.68 3.80 6.11 14.78 42.31 64.67 97.36 211.51
1:47:44 2.48 4.30 2.89 4.62 11.02 31.33 49.21 76.89 177.08
1:53:24 2.03 3.49 236 3.74 8.82 24.57 37.34 59.19 145.61
1:59:04 171 2.94 1.99 3.15 7.41 20.46 3048 46.30 117.11
2:04:44 1.50 2.57 1.74 2.75 6.43 17.62 25.97 38.58 92.60
2:10:25 135 230 157 2.47 5.74 15.65 22.87 33.48 75.52
2:16:05 1.24 2.11 1.44 2.26 5.25 14.24 20.63 29.88 64.95
2:21:45 0.91 1.56 1.06 1.67 3.95 11.18 16.56 24.44 54.24
2:27:25 0.67 1.14 0.77 1.22 2.86 8.06 12.07 18.21 42.19
2:33:05 0.49 0.84 0.57 0.90 2.12 5.97 8.83 13.23 31.42
2:38:46 0.36 0.62 0.42 0.67 157 4.43 6.59 9.80 23.43
2:44:26 0.26 0.45 0.30 0.48 1.16 3.28 4.92 7.43 17.42
2:50:06 0.19 0.32 0.22 0.35 0.83 239 3.63 5.56 13.19
2:55:46 0.13 0.23 0.16 0.25 0.60 172 2.65 413 10.01
3:01:26 0.09 0.16 0.11 0.17 0.43 1.24 1.96 3.08 7.60
3:07:07 0.06 0.10 0.07 0.11 0.28 0.83 138 2.27 5.82
3:12:47 0.03 0.06 0.04 0.06 0.16 0.51 0.90 158 4.44
3:18:27 0.01 0.02 0.01 0.03 0.08 0.26 0.52 1.02 3.25
3:24:07 0.00 0.01 0.00 0.01 0.02 0.10 0.25 0.58 2.24
3:29:47 0.00 0.00 0.00 0.00 0.00 0.01 0.07 0.26 1.42
3:35:28 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.07 0.78
3:41:08 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.34
3:46:48 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.07
3:52:28 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3:58:08 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:03:49 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:09:29 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:15:09 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:20:49 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:26:29 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:32:10 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:37:50 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:43:30 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:49:10 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:54:50 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:00:31 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:06:11 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:11:51 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:17:31 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:23:11 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:28:52 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:34:32 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:40:12 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:45:52 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:51:32 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:57:13 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
6:02:53 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
6:08:33 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
6:14:13 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
6:19:53 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
6:25:34 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
6:31:14 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
6:36:54 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
6:42:34 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
6:48:14 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
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y Stage-Area-Vol Disck lationshi|
The user can create a summary S-A-V-D by entering the desired stage increments and the remainder of the table will populate automatically.

The user should graphically compare the summary S-A-V-D table to the full S-A-V-D table in the chart to confirm it captures all key transition points.
Total

Stage Area Area Volume Volume

Stage - Storage Outflow
Descliplich [ft] [ftr2] {acres] [ftr3] [ac-ft] [cfs]
TOP OF MICROPOOL 0.00 384 0.009 0 0.000 0.00 For best results, include the
wacv 3.97 34,195 0.785 57,081 1310 0.73 stages of all grade slope
EURV 4.99 45,262 1.039 97,634 2.241 0.93 changes (e.g. ISV and Floor)
from the S-A-V table on
5 YR. WSE 5.14 46,872 1.076 104,544 2.400 0.95 Sheet 'Basin'.
TOP OF BOX 5.25 48,052 1.103 109,765 2.520 0.97
100 YR. WSE 9.84 75,103 1724 405,950 9.319 252.87 Also include the inverts of all

outlets (e.g. vertical orifice,
overflow grate, and spillway,
\where applicable).




DETENTION BASIN STAGE-STORAGE TABLE BUILDER

Project: FLYING HORSE NORTH FILING 1

Basin ID: POND 8 (FILING 1 ONLY INCL. GOLF COURSE)

wa
e T

A

Required Volume Calculation
Selected BMP Type =|
Watershed Area =|
Watershed Length =
Watershed Slope =
Watershed Imperviousness =|
Percentage Hydrologic Soil Group A =
Percentage Hydrologic Soil Group B =
Percentage Hydrologic Soil Groups C/D =|
Desired WQCV Drain Time =
Location for 1-hr Rainfall Depths =
Water Quality Capture Volume (WQCV) =
Excess Urban Runoff Volume (EURV) =
2-yr Runoff Volume (P1=1191in.) =
5-yr Runoff Volume (P1=15in) =
10-yr Runoff Volume (P1 = 1.75in) =
25-yr Runoff Volume (P1=21n) =|
50-yr Runoff Volume (P1=2.25 in) =
100-yr Runoff Volume (P1 = 2.52in.) =
500-yr Runoff Volume (P1=3.85 in) =
Approximate 2-yr Detention Volume =|
Approximate 5-yr Detention Volume =|
Approximate 10-yr Detention Volume =
Approximate 25-yr Detention Volume =
Approximate 50-yr Detention Volume =
Approximate 100-yr Detention Volume =

Stage-Storage Calculation
Zone 1 Volume (WQCV) =
Zone 2 Volume (EURV - Zone 1) =
Zone 3 Volume (100-year - Zones 1 & 2) =|
Total Detention Basin Volume =

Initial Surcharge Volume (ISV)

)
Initial Surcharge Depth (ISD) =

Total Available Detention Depth (i)
Depth of Trickle Channel (Hrc) =

)

)

)

Slope of Trickle Channel (Srd
Slopes of Main Basin Sides (Spy)

Basin Length-to-Width Ratio (Ry)

Initial Surcharge Area (As,) =
Surcharge Volume Length (Lis,) =
Surcharge Volume Width (Wis,) =

Depth of Basin FIoor (Hsoo) =
Length of Basin Floor (Lsoor) =
Width of Basin Floor (W o0r) =

Area of Basin Floor (A oor) =
Volume of Basin Floor (Veioor) =|
Depth of Main Basin (Hyyu) |
Length of Main Basin (Lyya) =
Width of Main Basin (Wyn) =
Area of Main Basin (Ay) =

Volume of Main Basin (Vyyu) =

Calculated Total Basin Volume (Vi) =

UD-Detention_v3.07 Pond 8 FILING 1 ONLY, Basin

UD-Detention, Version 3.07 (February 2017)

—

Depth Increment =, ft
— b= Gptional Gptional
Example Zone Configuration (Retention Pond) Stage - Storage Stage | Override | Length width Area | Override Area Volume | Volume
Description (f) Stage (f) (M) M) (r2) | aea(2) | (acre) (f°3) (ac-ft)
Top of Micropool 0.00 - 384 0.009
EDB 7370 050 - 384 0.009 188 0.004
25500 [acres 7372 250 - 18,082 0.415 18,658 0.428
6000 it 7374 450 - 40,004 0918 76,744 1762
0006 |t 7376 650 - 61,465 1411 | 178213 | 4001
5.00% |percent 7378 850 - 69,433 1594 | 300111 | 7006
00% |percent 7380 10.50 - 77,895 1788 | 456439 | 10.478
100.0% _|percent 7382 12,50 - 88,522 2032 | 62285 | 14209
00% |percent -
400 |hours -
User Input -
0.768 acre-feet  Optional User Override -
1134 |acre-feet  1-hr Precipitation -
0728 |acrefeet 119 linches
1198 |acre-feet 150 linches -
4039 |acrefeet 175 linches -
13847 |acre-feet 200 |inches -
19909 |acre-feet 225 |inches -
27825 |acre-feet 252 |inches -
52818 |acre-feet 385 |inches -
0673 |acrefeet -
1120 |acre-feet -
3339 |acre-feet -
5092 |acre-feet -
5177 |acre-feet -
6915 |acre-feet -
0.768  |acre-feet -
0.366 |acre-feet -
5.782 _|acre-feet -
6.915 |acre-feet -
user |3 -
user |t -
user |t -
user |t -
user -
user |y -
user -
user iinp -
user it
user it -
user it -
user it -
user it -
user iinp -
user |iing -
user |t -
user |t -
user |t -
user iinp -
user |iing -
user  |acre-feet

3/28/2018, 5:54 PM
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Project: FLYING HORSE NORTH FILING 1

Basin ID: POND 8 (FILING 1 ONLY INCL. GOLF COURSE)

ZONE 3
[,
o 3, Stage (ft) Zone Volume (ac-ft) Outlet Type
"“”‘"‘IE"""I wnc\TL Zone 1 (WQCV) 3.18 0.768 Orifice Plate
- £ S . A
100-YEAR Zone 2 (EURV) 3.74 0.366 Orifice Plate
. ZONE 1 AND 2 ORIFICE
PERMANENT ORIFICES Zone 3 (100-year) 8.39 5.782 Weir&Pipe (Restrict)
pooL Example Zone Configuration (Retention Pond) 6.915 Total

User Input: Orifice at Underdrain Outlet (typically used to drain WQCV in a Filtration BMP)

Underdrain Orifice Invert Depth =

Underdrain Orifice Diameter = N/A

ft (distance below the filtration media surface)
inches

Calculated Parameters for Underdrain

Underdrain Orifice Area = ftz

Underdrain Orifice Centroid feet

User Input: Orifice Plate with one or more orifices or Elliptical Slot Weir (

(

typically used to drain WQCV and/or EURV in a sedimentation BMP)

Invert of Lowest Orifice = 0.00 ft (relative to basin bottom at Stage = 0 ft)

Depth at top of Zone using Orifice Plate = 525 ft (relative to basin bottom at Stage = 0 ft)
Orifice Plate: Orifice Vertical Spacing = 21.00 inches
Orifice Plate: Orifice Area per Row = N/A inches

User Input: Stage and Total Area of Each Orifice

Row (numbered from lowest to highest

Calculated Parameters for Plate

WQ Orifice Area per Row = N/A 2
Elliptical Half-Width = N/A feet
Elliptical Slot Centroid = N/A feet

Elliptical Slot Area = N/A 2

Row 1 (required)

Row 2 (optional) Row 3 (optional) Row 4 (optional)

Row 5 (optional)

Row 6 (optional) Row 7 (optional) Row 8 (optional)

Stage of Orifice Centroid (ft) 0.00

1.80 3.60

Orifice Area (sg. inches) 3.75

3.75 3.75

Row 9 (optional)

Row 10 (optional) | Row 11 (optional) | Row 12 (optional)

Row 13 (optional)

Row 14 (optional) | Row 15 (optional) | Row 16 (optional)

Stage of Orifice Centroid (ft)

Orifice Area (sg. inches)

User Input: Vertical Orifice (Circular or Rectangular) Calculated Parameters for Vertical Orifice
Not Selected Not Selected Not Selected Not Selected
Invert of Vertical Orifice = N/A N/A ft (relative to basin bottom at Stage = 0 ft) Vertical Orifice Area = N/A N/A t?
Depth at top of Zone using Vertical Orifice = N/A N/A ft (relative to basin bottom at Stage = 0 ft) Vertical Orifice Centroid = N/A N/A feet
Vertical Orifice Diameter = N/A N/A inches
User Input: Overflow Weir (Dropbox) and Grate (Flat or Sloped) Calculated Parameters for Overflow Weir
Zone 3 Weir Not Selected Zone 3 Weir Not Selected
Overflow Weir Front Edge Height, Ho = 5.25 N/A ft (relative to basin bottom at Stage = 0 ft) Height of Grate Upper Edge, H, = 6.25 N/A feet
Overflow Weir Front Edge Length = 16.00 N/A feet Over Flow Weir Slope Length = 4.12 N/A feet
Overflow Weir Slope = 4.00 N/A H:V (enter zero for flat grate) Grate Open Area / 100-yr Orifice Area = 294 N/A should be >4
Horiz. Length of Weir Sides = 4.00 feet Overflow Grate Open Area w/o Debris = 49.48 N/A ft?
Overflow Grate Open Area % = 75% N/A %, grate open area/total area Overflow Grate Open Area w/ Debris = 24.74 N/A 2
Debris Clogging % = 50% N/A %

User Input: Outlet Pipe w/ Flow Restriction Plate (Circular Orifice, Restrictor Plate, or Rectangular Orifice) Calculated Parameters for Outlet Pipe w/ Flow Restriction Plate
Zone 3 Restrictor Not Selected Zone 3 Restrictor Not Selected
Depth to Invert of Outlet Pipe = 0.50 N/A ft (distance below basin bottom at Stage = 0 ft) Outlet Orifice Area = 16.84 N/A ft?
Outlet Pipe Diameter = 60.00 N/A inches Outlet Orifice Centroid = 2.18 N/A feet
Restrictor Plate Height Above Pipe Invert = 48.00 inches Half-Central Angle of Restrictor Plate on Pipe = 221 N/A radians
User Input: pil y( lar or Tr idal) Calculated P for Spillway
Spillway Invert Stage= 10.00 ft (relative to basin bottom at Stage = 0 ft) Spillway Design Flow Depth= 138 feet
Spillway Crest Length = 75.00 feet Stage at Top of Freeboard = 12.38 feet
Spillway End Slopes = 4.00 H:V Basin Area at Top of Freeboard = 2.02 acres
Freeboard above Max Water Surface = 1.00 feet
Routed Hydrograph Results
Design Storm Return Period = wacv EURV 2 Year 5 Year 10 Year 25 Year 50 Year 100 Year 500 Year
One-Hour Rainfall Depth (in) = 0.53 1.07 1.19 1.50 1.75 2.00 2.25 2.52 3.85
Calculated Runoff Volume (acre-ft) = 0.768 1.134 0.728 1.198 4.039 13.847 19.909 27.825 52.818
OPTIONAL Override Runoff Volume (acre-ft) =
Inflow Hydrograph Volume (acre-ft) =| 0.768 1.133 0.728 1.197 4.038 13.842 19.906 27.823 52.817
Predevelopment Unit Peak Flow, q (cfs/acre) =| 0.00 0.00 0.01 0.02 0.14 0.49 0.68 0.93 1.69
Predevelopment Peak Q (cfs) = 0.0 0.0 2.2 3.9 35.8 125.2 173.8 236.6 431.3
Peak Inflow Q (cfs) = 9.1 13.3 8.6 14.1 46.7 154.6 218.8 300.7 533.2
Peak Outflow Q (cfs) =| 0.4 0.4 0.4 0.5 12.4 109.9 164.8 218.9 492.9
Ratio Peak Outflow to Predevelopment Q =| N/A N/A N/A 0.1 0.3 0.9 0.9 0.9 1.1
Structure Controlling Flow = Plate Plate Plate Plate Overflow Grate 1 | Overflow Grate 1 | Overflow Grate 1 Outlet Plate 1 Spillway
Max Velocity through Grate 1 (fps) =| N/A N/A N/A N/A 0.2 2.2 3.3 4.4 5.0
Max Velocity through Grate 2 (fps) =| N/A N/A N/A N/A N/A N/A N/A N/A N/A
Time to Drain 97% of Inflow Volume (hours) =| 38 48 37 49 74 58 52 44 25
Time to Drain 99% of Inflow Volume (hours) =| 40 50 38 52 80 73 69 65 55
Maximum Ponding Depth (ft) = 3.05 3.61 2.98 3.70 5.77 7.28 7.98 8.97 11.03
Area at Maximum Ponding Depth (acres) =| 0.55 0.69 0.53 0.71 1.23 1.48 1.55 1.64 1.85
Maximum Volume Stored (acre-ft) =| 0.689 1.044 0.651 1.100 3.114 5.220 6.280 7.840 11.425
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Detention Basin Outlet Structure Design

Storm Inflow Hydrographs

Outflow Hydrograph Workbook Filename:

UD-Detention, Version 3.07 (February 2017)

The user can override the calculated inflow hydrographs from this workbook with inflow hydrographs developed in a separate program.

SOURCE WORKBOOK | WORKBOOK | WORKBOOK | WORKBOOK | WORKBOOK | WORKBOOK | WORKBOOK | WORKBOOK | WORKBOOK
Time Interval TIME WQCV [cfs] EURV [cfs] 2 Year [cfs] 5 Year [cfs] 10 Year [cfs] | 25 Year [cfs] 50 Year [cfs] 100 Year [cfs] [ 500 Year [cfs]
7.01 min 0:00:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0:07:01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Hydrograph 0:14:01 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Constant 0:21:02 0.40 0.58 0.38 0.61 1.94 5.29 6.64 7.78 9.87
0.713 0:28:02 1.08 1.58 1.03 1.67 5.39 16.16 21.33 2631 37.31
0:35:03 2.78 4.06 2.63 4.28 13.84 41.55 55.07 68.92 101.34
0:42:04 7.63 11.14 7.24 11.76 37.95 113.33 149.82 186.68 272.77
0:49:04 9.07 13.34 8.61 14.08 46.69 154.61 214.68 281.86 455.14
0:56:05 8.66 12.75 8.22 13.46 44.90 153.93 218.83 300.74 533.24
1:03:05 7.89 11.61 7.48 12.25 40.89 141.97 203.92 282.08 517.64
1:10:06 7.05 10.39 6.69 10.98 36.83 128.20 184.68 255.72 480.21
1:17:07 6.09 9.00 5.78 9.51 3221 113.19 164.23 229.85 436.94
1:24:07 5.31 7.83 5.03 8.27 28.12 99.19 144.66 204.92 396.74
1:31:08 4.81 7.10 4.56 7.50 25.39 88.56 128.40 182.88 360.38
1:38:08 3.98 5.89 3.77 6.23 21.27 75.63 110.72 158.37 317.03
1:45:09 3.25 4.84 3.08 5.11 17.62 63.01 93.00 134.50 271.55
1:52:10 2.51 3.76 2.38 3.98 13.96 50.88 76.23 112.03 230.93
1:59:10 1.88 2.83 177 3.00 10.78 39.88 60.70 91.53 195.76
2:06:11 136 2.05 1.28 2.18 8.04 3037 47.33 73.71 164.57
2:13:11 1.05 1.58 0.99 1.67 6.04 2245 35.75 57.86 137.44
2:20:12 0.86 1.29 0.82 137 4.86 17.67 27.36 44.29 112.68
2:27:13 0.73 1.09 0.69 1.16 4.09 14.74 2245 34.91 90.29
2:34:13 0.64 0.96 0.61 1.02 3.56 12.71 19.19 29.22 71.20
2:41:14 0.58 0.86 0.55 0.91 3.18 11.29 16.93 25.42 58.37
2:48:14 0.53 0.79 0.50 0.84 2.91 10.28 15.31 22.73 50.37
2:55:15 0.39 0.58 0.37 0.62 217 8.03 12.22 18.54 42.05
3:02:16 0.29 0.43 0.27 0.45 157 5.79 8.87 13.76 32.64
3:09:16 0.21 0.31 0.20 0.33 1.16 4.29 6.53 10.00 24.27
3:16:17 0.15 0.23 0.15 0.25 0.86 3.18 4.86 7.43 18.07
3:23:17 0.11 0.17 0.11 0.18 0.63 2.36 3.62 5.61 13.43
3:30:18 0.08 0.12 0.07 0.13 0.45 171 2.66 4.19 10.19
3:37:19 0.06 0.09 0.05 0.09 0.33 1.24 1.93 3.11 7.72
3:44:19 0.04 0.06 0.04 0.06 0.23 0.89 1.42 2.32 5.86
3:51:20 0.02 0.03 0.02 0.04 0.15 0.59 0.99 1.69 4.49
3:58:20 0.01 0.02 0.01 0.02 0.08 0.36 0.64 1.17 3.41
4:05:21 0.00 0.01 0.00 0.01 0.04 0.18 0.36 0.74 2.48
4:12:22 0.00 0.00 0.00 0.00 0.01 0.06 0.16 0.41 1.70
4:19:22 0.00 0.00 0.00 0.00 0.00 0.00 0.04 0.18 1.06
4:26:23 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.04 0.58
4:33:23 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.24
4:40:24 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.04
4:47:25 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:54:25 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:01:26 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:08:26 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:15:27 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:22:28 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:29:28 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:36:29 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:43:29 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:50:30 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:57:31 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
6:04:31 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
6:11:32 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
6:18:32 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
6:25:33 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
6:32:34 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
6:39:34 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
6:46:35 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
6:53:35 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
7:00:36 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
7:07:37 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
7:14:37 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
7:21:38 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
7:28:38 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
7:35:39 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
7:42:40 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
7:49:40 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
7:56:41 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
8:03:41 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
8:10:42 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
8:17:43 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
8:24:43 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
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y Stage-Area-Vol Disck lationshi|
The user can create a summary S-A-V-D by entering the desired stage increments and the remainder of the table will populate automatically.

The user should graphically compare the summary S-A-V-D table to the full S-A-V-D table in the chart to confirm it captures all key transition points.
Total

Stage Area Area Volume Volume

Stage - Storage Outflow
Descliplich [ft] [ftr2] {acres] [ftr3] [ac-ft] [cfs]
TOP OF MICROPOOL 0.00 384 0.009 0 0.000 0.00 For best results, include the
wacv 3.96 34,085 0.782 56,740 1.303 0.51 stages of all grade slope
EURV 4.99 45,262 1.039 97,634 2.241 0.65 changes (e.g. ISV and Floor)
from the S-A-V table on
5 YR. WSE 5.14 46,872 1.076 104,544 2.400 0.67 Sheet 'Basin'.
TOP OF BOX 5.25 48,052 1.103 109,765 2.520 0.68
100 YR. WSE 9.84 75,103 1.724 405,950 9.319 231.57 Also include the inverts of all

outlets (e.g. vertical orifice,
overflow grate, and spillway,
\where applicable).




DETENTION BASIN STAGE-STORAGE TABLE BUILDER

Project: Flying Horse North Filing No. 1

UD-Detention, Version 3.07 (February 2017)

Basin ID: Pond 12

Required Volume Calculation

Selected BMP Type

Watershed Area

Watershed Length

Watershed Slope

Watershed Imperviousness
Percentage Hydrologic Soil Group A
Percentage Hydrologic Soil Group B

Desired WQCV Drain Time
Location for 1-hr Rainfall Depths.

Excess Urban Runoff Volume (EURV)

2-yr Runoff Volume (P1=1.191in.) =

5-yr Runoff Volume (P1=15in.)
10-yr Runoff Volume (P1 = 1.75 in.)
25-yr Runoff Volume (P1=2in)

50-yr Runoff Volume (P1=2.25 in))
100-yr Runoff Volume (P1 = 2,52 in.)
500-yr Runoff Volume (P1=3.39 in)
Approximate 2-yr Detention Volume
Approximate 5-yr Detention Volume
Approximate 10-yr Detention Volume
Approximate 25-yr Detention Volume
Approximate 50-yr Detention Volume
Approximate 100-yr Detention Volume

Stage-Storage Calculation

UD-Detention_v3.07 POND 12.xism, Basin

Total Available Detention Depth (Hig

Zone 1 Volume (WQCV)
Zone 2 Volume (EURV - Zone 1)

Zone 3 Volume (100-year - Zones 1& 2)
Total Detention Basin Volume =|

Initial Surcharge Volume (ISV)
Initial Surcharge Depth (ISD)

)
)
Depth of Trickle Channel (Hrc)
Slope of Trickle Channel (Syo)
Slopes of Main Basin Sides (Spr)
Basin Length-to-Width Ratio (R, )
Initial Surcharge Area (As)
Surcharge Volume Length (Lis,)
Surcharge Volume Width (Wis,)
Depth of Basin Floor (Hsioor)
Length of Basin FIoor (Lsoor)
Width of Basin Floor (Wioor)
Area of Basin FIoor (Aroor)
Volume of Basin Floor (Vsior)
Depth of Main Basin (Hyyu)
Length of Main Basin (Lyya)
Width of Main Basin (Wyysn)
Area of Main Basin (Ayn)
Volume of Main Basin (Vyyu)

Percentage Hydrologic Soil Groups C/D =|

Water Quality Capture Volume (WQCV) =

Depth Increment =, ft
Gptional Gptional
Example Zone Configuration (Retention Pond) Stage - Storage Stage | Override | Length width Area | Override Area Volume | Volume
Description (t) Stage (f) 00 () (r2) | aea(2) | (acre) (f°3) (ac-f)
Top of Micropool - 0.00 - 100 0.002
EDB 7546 150 - 20,138 0462 14977 0344
5760 [acres 7548 350 - 26,118 0.600 61,434 1410
3000 it 7550 550 - 32634 0749 | 120186 | 2759
0014 |t 7552 7.50 - 39,405 0905 | 192225 | 4.413
12.00% |percent -
00% |percent -
100.0% |percent -
0.0% |percent -
400 |hours -
User Input -
0375 acre-feet  Optional User Override -
0659 Jacrefeet 1 Precipitation =
0461 |acre-feet 119 linches
0708 |acre-feet 150 linches -
1484 |acre-feet 175 linches -
3636 |acre-feet 200 |inches -
4987 |acrefeet 225 |inches -
6752 |acre-feet 252 |inches -
10997  |acre-feet 339 |inches -
0420 |acre-feet -
0663 |acre-feet -
1275 |acre-feet -
1727 |acre-feet -
1814 |acre-feet -
2319 |acre-feet -
0375 |acre-feet -
0.285  |acre-feet -
1660 |acre-feet -
2319 |acre-feet -
user |3 -
user it -
user |t -
user |t -
user -
user |hy -
user -
user iy -
user it
user it -
user it -
user it -
user it -
user iinp -
user |iing -
user |t -
user |t -
user |t -
user iinp -
user |iing -
user  |acre-feet

Calculated Total Basin Volume (Vo)

11/21/2017, 4:21 PM
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Project: Flying Horse North Filing No. 1

UD-Detention, Version 3.07 (February 2017)

Basin ID: Pond 12

Stage (ft) Zone Volume (ac-ft) Outlet Type
Zone 1(WQCV) 1.56 0.375 Orifice Plate
Zone 2 (EURV) 2.15 0.285 Orifice Plate
Zone 3 (100-year) 4.90 1.660 Weir&Pipe (Restrict)
Example Zone Configuration (Retention Pond) 2319 Total
User Input: Orifice at Underdrain Outlet (typically used to drain WQCV in a Filtration BMP) Calculated Parameters for Underdrain
Underdrain Orifice Invert Depth = ft (distance below the filtration media surface) Underdrain Orifice Area = ft2

Underdrain Orifice Diameter =

N/A

inches

u

nderdrain Orifice Centroid feet

User Input: Orifice Plate with one or more orifices or Elliptical Slot Weir (typically used to drain WQCV and/or EURV in a sedimentation BMP)

Invert of Lowest Orifice = 0.00

Depth at top of Zone using Orifice Plate = 2.25
Orifice Plate: Orifice Vertical Spacing = 9.00 inches
Orifice Plate: Orifice Area per Row = N/A inches

User Input: Stage and Total Area of Each Orifice

Row (numbered from lowest to highest

ft (relative to basin bottom at Stage = 0 ft)
ft (relative to basin bottom at Stage = 0 ft)

Calculated Parameters for Plate

WQ Orifice Area per Row = N/A e
Elliptical Half-Width = N/A feet
Elliptical Slot Centroid = N/A feet

Elliptical Slot Area = N/A ft?

Row 1 (required)

Row 2 (optional)

Row 3 (optional)

Row 4 (optional)

Row 5 (optional)

Row 6 (optional)

Row 7 (optional)

Row 8 (optional)

Stage of Orifice Centroid (ft) 0.00

0.80

1.60

Orifice Area (sg. inches) 2.41

2.79

2.79

Row 9 (optional)

Row 10 (optional)

Row 11 (optional)

Row 12 (optional)

Row 13 (optional)

Row 14 (optional)

Row 15 (optional)

Row 16 (optional)

Stage of Orifice Centroid (ft)

Orifice Area (sg. inches)

User Input: Vertical Orifice (Circular or Rectangular)

Not Selected

Not Selected

Calculated Parameters for Vertical Orifice

Not Selected

Not Selected

Invert of Vertical Orifice = N/A N/A ft (relative to basin bottom at Stage = 0 ft) Vertical Orifice Area = N/A N/A t?

Depth at top of Zone using Vertical Orifice = N/A N/A ft (relative to basin bottom at Stage = 0 ft) Vertical Orifice Centroid = N/A N/A feet
Vertical Orifice Diameter = N/A N/A inches
User Input: Overflow Weir (Dropbox) and Grate (Flat or Sloped) Calculated Parameters for Overflow Weir
Zone 3 Weir Not Selected Zone 3 Weir Not Selected
Overflow Weir Front Edge Height, Ho = 2.25 N/A ft (relative to basin bottom at Stage = O ft) Height of Grate Upper Edge, H, = 3.25 N/A feet
Overflow Weir Front Edge Length = 6.00 N/A feet Over Flow Weir Slope Length = 4.12 N/A feet
Overflow Weir Slope = 4.00 N/A H:V (enter zero for flat grate) Grate Open Area / 100-yr Orifice Area = 4.41 N/A should be >4
Horiz. Length of Weir Sides = 4.00 N/A feet Overflow Grate Open Area w/o Debris = 18.55 N/A ft?
Overflow Grate Open Area % = 75% N/A %, grate open area/total area Overflow Grate Open Area w/ Debris = 9.28 N/A t?
Debris Clogging % = 50% N/A %

User Input: Outlet Pipe w/ Flow Restriction Plate (Circular Orifice, Restric

tor Plate, or Rectangular Orifice)

Calculated Parameters for Outlet Pipe w/ Flow Restriction Plate
Zone 3 Restrictor Not Selected Zone 3 Restrictor Not Selected
Depth to Invert of Outlet Pipe = 0.50 N/A ft (distance below basin bottom at Stage = 0 ft) Outlet Orifice Area = 4.21 N/A ft?
Outlet Pipe Diameter = 30.00 N/A inches Outlet Orifice Centroid = 1.09 N/A feet
Restrictor Plate Height Above Pipe Invert = 24.00 inches Half-Central Angle of Restrictor Plate on Pipe = 221 N/A radians
User Input: pil y( or Trapezoidal) Calculated P s for Spil y
Spillway Invert Stage= 5.50 ft (relative to basin bottom at Stage = 0 ft) Spillway Design Flow Depth= 113 feet
Spillway Crest Length = 20.00 feet Stage at Top of Freeboard = 7.63 feet
Spillway End Slopes = 4.00 H:v Basin Area at Top of Freeboard = 0.90 acres
Freeboard above Max Water Surface = 1.00 feet
Routed Hydrograph Results
Design Storm Return Period = wacv EURV 2 Year 5 Year 10 Year 25 Year 50 Year 100 Year 500 Year
One-Hour Rainfall Depth (in) = 0.53 1.07 1.19 1.50 1.75 2.00 2.25 2.52 3.39
Calculated Runoff Volume (acre-ft) = 0.375 0.659 0.461 0.708 1.484 3.636 4.987 6.752 10.997
OPTIONAL Override Runoff Volume (acre-ft) =
Inflow Hydrograph Volume (acre-ft) =| 0.374 0.659 0.461 0.707 1.483 3.636 4.986 6.752 10.992
Predevelopment Unit Peak Flow, q (cfs/acre) =| 0.00 0.00 0.01 0.02 0.14 0.50 0.70 0.95 1.52
Predevelopment Peak Q (cfs) =| 0.0 0.0 0.5 0.9 8.3 28.9 40.1 54.6 87.5
Peak Inflow Q (cfs) = 4.9 8.6 6.1 9.2 19.2 46.5 63.4 85.2 136.7
Peak Outflow Q (cfs) =| 0.2 0.3 0.2 0.3 6.8 30.4 38.7 44.5 105.6
Ratio Peak Outflow to Predevelopment Q =| N/A N/A N/A 0.3 0.8 1.1 1.0 0.8 1.2
Structure Controlling Flow = Plate Plate Plate Plate Overflow Grate 1 | Overflow Grate 1 Outlet Plate 1 Outlet Plate 1 Spillway
Max Velocity through Grate 1 (fps) =| N/A N/A N/A N/A 0.3 1.6 2.1 2.4 2.6
Max Velocity through Grate 2 (fps) =| N/A N/A N/A N/A N/A N/A N/A N/A N/A
Time to Drain 97% of Inflow Volume (hours) =| 43 55 47 56 56 44 40 35 26
Time to Drain 99% of Inflow Volume (hours) =| 45 58 50 60 62 58 55 52 45
Maximum Ponding Depth (ft) = 1.49 2.04 1.66 2.13 2.84 3.65 4.23 5.40 6.38
Area at Maximum Ponding Depth (acres) =| 0.46 0.50 0.47 0.51 0.55 0.61 0.65 0.74 0.82
Maximum Volume Stored (acre-ft) =| 0.339 0.608 0.423 0.653 1.030 1.501 1.861 2.685 3.448
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Storm Inflow Hydrographs

Outflow Hydrograph Workbook Filename:

UD-Detention, Version 3.07 (February 2017)

The user can override the calculated inflow hydrographs from this workbook with inflow hydrographs developed in a separate program.

SOURCE WORKBOOK | WORKBOOK | WORKBOOK | WORKBOOK | WORKBOOK | WORKBOOK | WORKBOOK | WORKBOOK | WORKBOOK
Time Interval TIME WQCV [cfs] EURV [cfs] 2 Year [cfs] 5 Year [cfs] 10 Year [cfs] | 25 Year [cfs] 50 Year [cfs] 100 Year [cfs] [ 500 Year [cfs]
6.35 min 0:00:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0:06:21 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Hydrograph 0:12:42 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Constant 0:19:03 0.22 0.38 0.27 0.41 0.83 1.95 2.59 3.35 4.93
0.787 0:25:24 0.59 1.03 0.73 1.10 2.27 5.39 7.24 9.55 14.66
0:31:45 152 2.64 1.86 2.83 5.82 13.84 18.60 24.51 37.68
0:38:06 4.18 7.25 5.12 7.77 15.98 37.96 50.96 67.11 102.91
0:44:27 4.93 8.61 6.05 9.24 19.20 46.50 63.37 85.18 136.71
0:50:48 4.69 8.22 5.77 8.82 18.37 44.66 61.16 82.76 134.85
0:57:09 4.27 7.48 5.25 8.03 16.72 40.65 55.78 75.69 123.99
1:03:30 3.80 6.68 4.68 7.17 14.99 36.60 50.26 68.25 111.92
1:09:51 3.27 5.77 4.03 6.20 13.01 31.99 44.03 59.91 98.63
1:16:12 2.86 5.03 3.52 5.40 11.31 27.91 38.47 52.41 86.39
1:22:33 2.59 4.56 3.19 4.89 10.25 25.22 34.68 47.13 77.33
1:28:54 2.12 3.76 2.62 4.04 8.53 21.11 29.12 39.74 65.74
1:35:15 172 3.07 213 3.30 7.02 17.48 24.16 33.01 54.72
1:41:36 1.32 2.37 1.63 2.55 5.48 13.82 19.19 26.36 44.03
1:47:57 0.97 1.76 121 1.90 4.5 10.65 14.86 20.49 34.41
1:54:18 0.71 1.28 0.88 137 3.03 7.94 11.14 15.43 26.10
2:00:39 0.55 0.99 0.68 1.06 231 5.96 8.33 11.48 19.26
2:07:00 0.45 0.81 0.56 0.87 1.89 4.81 6.68 9.16 15.25
2:13:21 0.39 0.69 0.48 0.74 1.60 4.05 5.61 7.69 12.76
2:19:42 0.34 0.61 0.42 0.65 1.40 3.52 4.88 6.67 11.03
2:26:03 031 0.55 0.38 0.59 1.26 3.15 436 5.95 9.82
2:32:24 0.28 0.50 0.35 0.54 1.15 2.89 3.99 5.44 8.95
2:38:45 0.21 0.37 0.26 0.40 0.85 2.15 2.9 4.12 6.91
2:45:06 0.15 0.27 0.19 0.29 0.62 1.56 2.16 2.97 4.98
2:51:27 0.11 0.20 0.14 0.21 0.46 1.15 1.60 2.20 3.70
2:57:48 0.08 0.15 0.10 0.16 0.34 0.86 1.19 1.64 2.74
3:04:09 0.06 0.10 0.07 0.11 0.24 0.63 0.87 121 2.03
3:10:30 0.04 0.07 0.05 0.08 0.17 0.45 0.63 0.87 1.47
3:16:51 0.03 0.05 0.04 0.06 0.13 0.33 0.46 0.63 1.06
3:23:12 0.02 0.03 0.02 0.04 0.09 0.23 0.32 0.44 0.76
3:29:33 0.01 0.02 0.01 0.02 0.05 0.15 0.21 0.29 0.50
3:35:54 0.01 0.01 0.01 0.01 0.03 0.08 0.12 0.17 0.30
3:42:15 0.00 0.00 0.00 0.00 0.01 0.04 0.06 0.08 0.15
3:48:36 0.00 0.00 0.00 0.00 0.00 0.01 0.02 0.02 0.05
3:54:57 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:01:18 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:07:39 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:14:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:20:21 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:26:42 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:33:03 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:39:24 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:45:45 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:52:06 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:58:27 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:04:48 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:11:09 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:17:30 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:23:51 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:30:12 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:36:33 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:42:54 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:49:15 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:55:36 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
6:01:57 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
6:08:18 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
6:14:39 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
6:21:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
6:27:21 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
6:33:42 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
6:40:03 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
6:46:24 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
6:52:45 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
6:59:06 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
7:05:27 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
7:11:48 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
7:18:09 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
7:24:30 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
7:30:51 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
7:37:12 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00




Detention Basin Outlet Structure Design

UD-Detention, Version 3.07 (February 2017)
y Stage-Area-Vol Disch lationshi
The user can create a summary S-A-V-D by entering the desired stage increments and the remainder of the table will populate automatically.

The user should graphically compare the summary S-A-V-D table to the full S-A-V-D table in the chart to confirm it captures all key transition points.

Total

st A A Vol Vol
age rea rea olume /olume o

Stage - Storage

Description ) [ftr2] [acres] [ftr3] [ac-ft] [cfs]

For best results, include the
stages of all grade slope

changes (e.g. ISV and Floor)
from the S-A-V table on
Sheet 'Basin’.

Also include the inverts of all
outlets (e.g. vertical orifice,
overflow grate, and spillway,
where applicable).
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Subsection: Master Network Summary

Catchments Summary

Label Scenario Return Hydrograph Time to Peak Peak Flow
Event Volume (hours) (ft3/s)
(years) (ac-ft)
Area to HFR Pond 16 sgSt'De"e'Opme”t 2 2 4.331 12.250 20.25
Area to Pond 1 sgSt'De"e'Opme”t 2 2 0.379 12.100 3.10
BS-10 sgSt'De"e'Opme”t 2 2 0.416 12.050 5.95
BS-11 sgSt'De"e'Opme”t 2 2 0.083 12.000 1.45
BS-12 sgSt'De"e'Opme”t 2 2 0.104 12.100 0.78
BS-13 sgSt'De"e'Opme”t 2 2 0.511 12.100 4.88
BS-14 sgSt'De"e'Opme”t 2 2 0.263 12.100 2.48
BS-15 sgSt'De"e'Opme”t 2 2 0.127 12.050 1.58
BS-16 sgSt'De"e'Opme”t 2 2 0.445 12.150 3.42
BS-17 sgSt'De"e'Opme”t 2 2 0.278 12.100 3.02
BS-18 sgSt'De"e'Opme”t 2 2 0.499 12.100 3.50
BS-19 sgSt'De"e'Opme”t 2 2 0.161 12.050 2.08
BS-1A sgSt'De"e'Opme”t 2 2 0.047 12.100 0.36
BS-1B sgSt'De"e'Opme”t 2 2 0.093 12.100 0.43
BS-2 sgSt'De"e'Opme”t 2 2 0.176 12.000 2.90
BS-20 sgSt'De"e'Opme”t 2 2 1.164 12.150 7.43
BS-21 sgSt'De"e'Opme”t 2 2 1.202 12.200 7.78
BS-22 sgSt'De"e'Opme”t 2 2 0.372 12.100 3.72
BS-23 sgSt'De"e'Opme”t 2 2 0.657 12.150 4.49
BS-23A sgSt'De"e'Opme”t 2 2 0.463 12.050 5.48
BS-24 sgSt'De"e'Opme”t 2 2 0.114 12.100 0.59
BS-25 sgSt'De"e'Opme”t 2 2 0.115 12.150 0.36
BS-26 sgSt'De"e'Opme”t 2 2 0.016 14.250 0.04
BS-27 sgSt'De"e'Opme”t 2 2 0.315 12.100 2.10

2-YR Model.ppc
4/4/2018

Bentley Systems, Inc. Haestad Methods Solution

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

Center

Bentley PondPack V8i
[08.11.01.56]
Page 2 of 25



Subsection: Master Network Summary

Catchments Summary

Label

BS-28

BS-29

BS-2A

BS-2B

BS-3

BS-30

BS-31

BS-32

BS-33

BS-4

BS-5

BS-6

BS-7

BS-8

BS-9

CC-10

CC-11

CC-12

CC-13A

CC-13B

CC-13C

CC-13D

CC-14

CC-15

2-YR Model.ppc
4/4/2018

Scenario

Post-Development 2
YR
Post-Development 2
YR
Post-Development 2
YR
Post-Development 2
YR
Post-Development 2
YR
Post-Development 2
YR
Post-Development 2
YR
Post-Development 2
YR
Post-Development 2
YR
Post-Development 2
YR
Post-Development 2
YR
Post-Development 2
YR
Post-Development 2
YR
Post-Development 2
YR
Post-Development 2
YR
Post-Development 2
YR
Post-Development 2
YR
Post-Development 2
YR
Post-Development 2
YR
Post-Development 2
YR
Post-Development 2
YR
Post-Development 2
YR
Post-Development 2
YR
Post-Development 2
YR

Return
Event

(years)
2

Hydrograph
Volume

(ac-ft)

0.462

0.329

0.074

0.083

0.084

0.091

0.082

0.061

0.116

0.222

0.152

0.111

0.268

0.093

0.139

0.839

0.197

0.165

0.261

0.344

0.134

0.254

0.062

0.173

Time to Peak
(hours)

12.200
12.200
12.000
12.000
12.100
12.100
12.150
12.100
12.100
12.100
12.100
12.000
12.000
12.000
12.000
12.350
12.100
12.150
12.200
12.200
12.100
12.150
12.100

12.100

Bentley Systems, Inc. Haestad Methods Solution

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

Center

Peak Flow
(ft3/s)

2.21
1.43
1.22
1.40
0.60
0.65
0.31
0.25
0.81
1.86
1.13
1.93
4.43
1.55
2.29
2.56
0.90
0.98
1.39
1.84
0.89
1.54
0.43

1.08

Bentley PondPack V8i
[08.11.01.56]
Page 3 of 25



Subsection: Master Network Summary

Catchments Summary

Label

CC-16
CC-17
CC-18
CC-19
CC-1A
CC-1B
CC-20
CC-21
CC-22
CC-23
CC-24
CC-25
CC-26
CC-27
CC-28
CC-2A
CC-2B
CC-2C
CC-3

CC-4A

CC-4B

CC-4C (Pre-
Development)

CC-5

CC-6

2-YR Model.ppc
4/4/2018

Scenario

Post-Development 2
YR
Post-Development 2
YR
Post-Development 2
YR
Post-Development 2
YR
Post-Development 2
YR
Post-Development 2
YR
Post-Development 2
YR
Post-Development 2
YR
Post-Development 2
YR
Post-Development 2
YR
Post-Development 2
YR
Post-Development 2
YR
Post-Development 2
YR
Post-Development 2
YR
Post-Development 2
YR
Post-Development 2
YR
Post-Development 2
YR
Post-Development 2
YR
Post-Development 2
YR
Post-Development 2
YR
Post-Development 2
YR
Post-Development 2
YR
Post-Development 2
YR
Post-Development 2
YR

Return
Event

(years)
2

Hydrograph
Volume

(ac-ft)

0.220

0.337

0.100

0.050

0.133

0.166

0.532

0.048

0.187

0.074

0.536

0.047

0.226

0.237

1.917

0.149

0.282

0.087

0.551

2.341

0.316

0.057

0.303

0.376

Time to Peak
(hours)

12.150
12.200
12.150
12.150
12.100
12.150
12.150
12.300
12.150
12.200
12.150
12.100
12.150
12.200
12.500
12.100
12.100
12.100
12.350
12.200
12.100
12.100
12.150

12.150

Bentley Systems, Inc. Haestad Methods Solution

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

Center

Peak Flow
(ft3/s)

1.19
1.66
0.67
0.30
0.84
0.98
3.23
0.12
1.13
0.37
3.25
0.30
1.35
1.15
6.47
0.99
1.87
0.65
1.80
15.39
3.95
0.15
1.81

2.28

Bentley PondPack V8i
[08.11.01.56]
Page 4 of 25



Subsection: Master Network Summary

Catchments Summary

Label

CC-7
CC-8
CC-9
EX-24
EX-DP-3 (Pre-Dev.)
0S-10
0S-11
0S-12
0S-13
0S-14
0S-15
0S-16
0S-17
0S-18
0S-1A
0S-1B
0S-2
0S-3
0S-4
0S-5
0S-6
0S-7
0S-8

0s-9

Scenario

Post-Development 2
YR
Post-Development 2
YR
Post-Development 2
YR
Post-Development 2
YR
Post-Development 2
YR
Post-Development 2
YR
Post-Development 2
YR
Post-Development 2
YR
Post-Development 2
YR
Post-Development 2
YR
Post-Development 2
YR
Post-Development 2
YR
Post-Development 2
YR
Post-Development 2
YR
Post-Development 2
YR
Post-Development 2
YR
Post-Development 2
YR
Post-Development 2
YR
Post-Development 2
YR
Post-Development 2
YR
Post-Development 2
YR
Post-Development 2
YR
Post-Development 2
YR
Post-Development 2
YR

Return
Event

(years)
2

Hydrograph
Volume

(ac-ft)

0.249

0.104

0.076

0.086

0.235

0.072

0.420

0.678

0.384

0.238

0.829

0.061

0.214

0.176

0.060

0.076

0.022

0.138

0.445

0.400

0.125

0.068

0.264

0.064

Time to Peak
(hours)

12.150
12.150
12.100
14.250
14.300
12.050
12.200
12.300
12.250
12.250
12.250
12.100
12.100
12.100
12.100
12.100
12.300
12.100
12.100
12.250
12.100
12.100
12.100

14.350

Peak Flow
(ft3/s)

1.38
0.63
0.55
0.21
0.54
0.73
2.36
2.17
1.37
0.68
3.30
0.38
1.56
1.26
0.43
0.52
0.05
1.01
2.84
1.87
0.86
0.51
2.12

0.13

2-YR Model.ppc
4/4/2018

Bentley Systems, Inc. Haestad Methods Solution

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

Center

Bentley PondPack V8i
[08.11.01.56]
Page 5 of 25



Subsection: Master Network Summary

Node Summary

Label Scenario Return Hydrograph Time to Peak Peak Flow
Event Volume (hours) (ft3/s)
(years) (ac-ft)
DP-1 sgSt'De"e'Opme”t 2 2 0.143 12.050 1.61
DP-10 sgSt'De"e'Opme”t 2 2 1.530 12.100 11.95
DP-11 sgSt'De"e'Opme”t 2 2 0.445 12.150 3.42
DP-12 sgSt'De"e'Opme”t 2 2 0.572 12.150 4.24
DP-13 sgSt'De"e'Opme”t 2 2 1.520 14.500 3.35
DP-16 sgSt'De"e'Opme”t 2 2 4.050 12.200 24.96
DP-17 sgSt'De"e'Opme”t 2 2 2.080 16.550 3.36
DP-18 sgSt'De"e'Opme”t 2 2 1.058 12.150 5.03
DP-19 sgSt'De"e'Opme”t 2 2 1.520 12.100 3.82
DP-2 sgSt'De"e'Opme”t 2 2 0.365 12.100 3.23
DP-20 sgSt'De"e'Opme”t 2 2 0.810 12.300 2.70
DP-21 sgSt'De"e'Opme”t 2 2 0.532 12.150 2.10
DP-22 sgSt'De"e'Opme”t 2 2 0.814 12.150 3.73
DP-23 sgSt'De"e'Opme”t 2 2 0.789 12.350 2.47
DP-24 sgSt'De"e'Opme”t 2 2 0.360 12.150 1.94
DP-25 sgSt'De"e'Opme”t 2 2 0.313 23.950 0.35
DP-26 sgSt'De"e'Opme”t 2 2 0.943 12.300 2.98
DP-27 sgSt'De"e'Opme”t 2 2 0.705 12.150 4.29
DP-28 sgSt'De"e'Opme”t 2 2 1.090 12.250 4.59
DP-29 sgSt'De"e'Opme”t 2 2 1.552 12.350 5.78
DP-3 sgSt'De"e'Opme”t 2 2 0.572 12.150 1.43
DP-30 sgSt'De"e'Opme”t 2 2 0.100 12.150 0.67
DP-31 sgSt'De"e'Opme”t 2 2 0.150 12.150 0.94
DP-32 sgSt'De"e'Opme”t 2 2 0.398 12.200 1.99

2-YR Model.ppc
4/4/2018

Bentley Systems, Inc. Haestad Methods Solution

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

Center

Bentley PondPack V8i
[08.11.01.56]
Page 6 of 25



Subsection: Master Network Summary

Node Summary
Label

DP-33
DP-34
DP-4
DP-5
DP-6
DP-7
DP-8
DP-9
J-75
0-100
0-101
0-102
0-108
0-110
0-122
0-125
0-126
0-127
0-129
0-137
0-138
0-73
0-74

O-75

2-YR Model.ppc
4/4/2018

Scenario

Post-Development 2
YR
Post-Development 2
YR
Post-Development 2
YR
Post-Development 2
YR
Post-Development 2
YR
Post-Development 2
YR
Post-Development 2
YR
Post-Development 2
YR
Post-Development 2
YR
Post-Development 2
YR
Post-Development 2
YR
Post-Development 2
YR
Post-Development 2
YR
Post-Development 2
YR
Post-Development 2
YR
Post-Development 2
YR
Post-Development 2
YR
Post-Development 2
YR
Post-Development 2
YR
Post-Development 2
YR
Post-Development 2
YR
Post-Development 2
YR
Post-Development 2
YR
Post-Development 2
YR

Return
Event

(years)
2

Hydrograph
Volume

(ac-ft)

0.610

2.819

0.176

0.150

0.106

0.290

5.527

0.172

2.535

0.197

0.254

0.062

0.235

0.047

0.047

0.165

2.733

0.426

0.400

0.086

0.235

0.114

0.115

0.016

Time to Peak
(hours)

12.150
13.250
12.000
12.050
12.100
12.100
12.350
12.100
12.450
12.100
12.150
12.100
12.150
12.100
12.100
12.150
12.200
12.000
12.250
14.250
14.300
12.100
12.150

14.250

Bentley Systems, Inc. Haestad Methods Solution

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

Center

Peak Flow
(ft3/s)

3.60
5.98
2.90
1.54
0.64
2.14
20.94
1.29
8.58
0.90
1.54
0.43
1.24
0.30
0.36
0.98
18.53
7.22
1.87
0.21
0.54
0.59
0.36

0.04

Bentley PondPack V8i
[08.11.01.56]
Page 7 of 25



Subsection: Master Network Summary

Node Summary

Label Scenario Return Hydrograph Time to Peak Peak Flow
Event Volume (hours) (ft3/s)
(years) (ac-ft)
0-80 sgSt'De"e'Opme”t 2 2 0.082 12.150 0.31
0-81 sgSt'De"e'Opme”t 2 2 0.061 12.100 0.25
0-82 sgSt'De"e'Opme”t 2 2 0.116 12.100 0.81
0-86 sgSt'De"e'Opme”t 2 2 0.166 12.150 0.98
0-96 sgSt'De"e'Opme”t 2 2 0.087 12.100 0.65
0-98 5&5t'De"e'°pme”t 2 2 0.249 12.150 1.38
Pond Summary
Label Scenario Return  Hydrograph Time to Peak  Peak Flow Maximum Maximum
Event Volume (hours) (ft3/s) Water Pond Storage
(years) (ac-ft) Surface (ac-ft)
Elevation
(ft)
. Post-
Bxist. HFR | hevelopment 2 4.331 12.250 20.25 (N/A) (N/A)
Pond 16 (IN)
2 YR
Exist. HFR Post-
Pond 16 Development 2 4.273 12.400 17.00 7,455.39 0.222
(OUT) 2 YR
Post-
FH North Development 2 0.379 12.100 3.10 (N/A) (N/A)
Pond 1 (IN)
2 YR
FH North Post-
Pond 1 Development 2 0.373 13.350 0.62 7,391.48 0.086
(OUT) 2 YR
Post-
FH North Development 2 0.736 12.150 4.19 (N/A) (N/A)
Pond 12 (IN)
2 YR
FH North Post-
Pond 12 Development 2 0.313 23.950 0.35 7,546.37 0.421
(OUT) 2 YR
Post-
FH North Development 2 2.442 12.150 18.30 (N/A) (N/A)
Pond 4 (IN)
2 YR
FH North Post-
Pond 4 Development 2 1.520 14.500 3.35 7,425.62 1.002
(OUT) 2 YR
Post-
FH North Development 2 4.509 12.200 27.90 (N/A) (N/A)
Pond 8 (IN) 2 YR

2-YR Model.ppc
4/4/2018

Bentley Systems, Inc. Haestad Methods Solution

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

Center

Bentley PondPack V8i
[08.11.01.56]
Page 8 of 25



Subsection: Master Network Summary

Pond Summary

Label

FH North
Pond 8
(OUT)

Golf Course
Pond 6 (IN)

Golf Course
Pond 6
(0uT)

Golf Course
Pond 7 (IN)

Golf Course
Pond 7
(0uT)

Scenario

Post-
Development
2YR
Post-
Development
2YR
Post-
Development
2YR
Post-
Development
2YR
Post-
Development
2YR

Return  Hydrograph Time to Peak  Peak Flow
Event Volume (hours) (ft3/s)

(years) (ac-ft)

2 2.080 16.550
2 2.366 12.200
2 2.363 12.200
2 2.896 12.200
2 2.896 12.200

3.36

15.07

14.50

17.89

17.64

Maximum
Water
Surface
Elevation

(fH)

7,374.84

(N/A)

7,436.08

(N/A)

7,424.09

Maximum
Pond Storage
(ac-ft)

2.484

(N/A)

2.505

(N/A)

1.477

2-YR Model.ppc
4/4/2018

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]
Page 9 of 25



Subsection: Time-Depth Curve

Label: Colo Springs 2015

Time-Depth Curve: TYPE Il 24 HOUR

Label

Start Time
Increment
End Time
Return Event

TYPE Il 24 HOUR

0.000 hours
0.250 hours
24.000 hours

2 years

CUMULATIVE RAINFALL (in)

Output Time Increment = 0.250 hours
Time on left represents time for first value in each row.

Return Event: 2 years
Storm Event: TYPE Il 24 HOUR

Time Depth Depth Depth Depth Depth
(hours) (in) (in) (in) (in) (in)
0.000 0.0 0.0 0.0 0.0 0.0
1.250 0.0 0.0 0.0 0.0 0.1
2.500 0.1 0.1 0.1 0.1 0.1
3.750 0.1 0.1 0.1 0.1 0.1
5.000 0.1 0.1 0.2 0.2 0.2
6.250 0.2 0.2 0.2 0.2 0.2
7.500 0.2 0.2 0.3 0.3 0.3
8.750 0.3 0.3 0.3 0.3 0.4
10.000 0.4 0.4 0.4 0.5 0.5
11.250 0.5 0.6 0.8 1.4 1.5
12.500 1.5 1.6 1.6 1.7 1.7
13.750 1.7 1.7 1.8 1.8 1.8
15.000 1.8 1.8 1.8 1.9 1.9
16.250 1.9 1.9 1.9 1.9 1.9
17.500 1.9 1.9 1.9 1.9 2.0
18.750 2.0 2.0 2.0 2.0 2.0
20.000 2.0 2.0 2.0 2.0 2.0
21.250 2.0 2.0 2.0 2.1 2.1
22.500 2.1 2.1 2.1 2.1 2.1
23.750 2.1 2.1 (N/A) (N/A) (N/A)

2-YR Model.ppc

4/4/2018

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]
Page 10 of 25



Subsection: Elevation-Area Volume Curve

Return Event: 2 years

Label: FH North Pond 1 Storm Event: TYPE Il 24 HOUR
Elevation Planimeter Area Al+A2+sqr Volume Volume (Total)
(ft) (ft2) (acres) (A1*A2) (ac-ft) (ac-ft)
(acres)
7,390.00 0.0000 0.004 0.000 0.000 0.000
7,392.00 0.0000 0.242 0.277 0.185 0.185
7,394.00 0.0000 0.311 0.827 0.552 0.736
7,396.00 0.0000 0.387 1.045 0.697 1.433

2-YR Model.ppc

4/4/2018

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]
Page 11 of 25



Subsection: Elevation-Area Volume Curve

Return Event: 2 years

Label: FH North Pond 12 Storm Event: TYPE Il 24 HOUR
Elevation Planimeter Area Al+A2+sqr Volume Volume (Total)
(ft) (ft2) (acres) (A1*A2) (ac-ft) (ac-ft)
(acres)
7,544.50 0.0000 0.002 0.000 0.000 0.000
7,546.00 0.0000 0.462 0.494 0.247 0.247
7,548.00 0.0000 0.600 1.588 1.059 1.306
7,550.00 0.0000 0.749 2.019 1.346 2.652
7,5652.00 0.0000 0.905 2.477 1.652 4.304

2-YR Model.ppc

4/4/2018

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]
Page 12 of 25



Subsection: Elevation-Area Volume Curve

Return Event: 2 years

Label: FH North Pond 4 Storm Event: TYPE Il 24 HOUR
Elevation Planimeter Area Al+A2+sqr Volume Volume (Total)
(ft) (ft2) (acres) (A1*A2) (ac-ft) (ac-ft)
(acres)
7,421.50 0.0000 0.004 0.000 0.000 0.000
7,422.00 0.0000 0.004 0.012 0.002 0.002
7,424.00 0.0000 0.248 0.283 0.189 0.191
7,426.00 0.0000 0.981 1.722 1.148 1.339
7,428.00 0.0000 1.226 3.304 2.202 3.542
7,430.00 0.0000 1.432 3.983 2.655 6.197
7,432.00 0.0000 1.651 4.621 3.080 9.277

2-YR Model.ppc

4/4/2018

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]
Page 13 of 25



Subsection: Elevation-Area Volume Curve

Return Event: 2 years

Label: FH North Pond 8 Storm Event: TYPE Il 24 HOUR
Elevation Planimeter Area Al+A2+sqr Volume Volume (Total)
(ft) (ft2) (acres) (A1*A2) (ac-ft) (ac-ft)
(acres)
7,369.00 0.0000 0.009 0.000 0.000 0.000
7,370.00 0.0000 0.009 0.027 0.009 0.009
7,372.00 0.0000 0.415 0.485 0.323 0.332
7,374.00 0.0000 0.918 1.950 1.300 1.633
7,376.00 0.0000 1411 3.467 2.311 3.944
7,378.00 0.0000 1.594 4.505 3.003 6.947
7,380.00 0.0000 1.788 5.070 3.380 10.327
7,382.00 0.0000 2.032 5.726 3.817 14.145

2-YR Model.ppc

4/4/2018

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]
Page 14 of 25



Subsection: Composite Rating Curve

Label: FH North Pond 1

Composite Outflow Summary

Return Event: 2 years
Storm Event: TYPE Il 24 HOUR

Water Surface Flow Tailwater Elevation Convergence Error
Elevation (ft3/s) (ft) (ft)
(f)
7,390.00 0.00 (N/A) 0.00
7,390.50 0.21 (N/A) 0.00
7,391.00 0.42 (N/A) 0.00
7,391.50 0.63 (N/A) 0.00
7,392.00 0.84 (N/A) 0.00
7,392.50 1.05 (N/A) 0.00
7,392.75 1.15 (N/A) 0.00
7,393.00 2.70 (N/A) 0.00
7,393.50 9.09 (N/A) 0.00
7,394.00 18.16 (N/A) 0.00
7,394.50 29.05 (N/A) 0.00
7,395.00 41.22 (N/A) 0.00
7,395.50 47.14 (N/A) 0.00
7,396.00 48.76 (N/A) 0.00

Contributing Structures

(no Q: Riser - 1,0Orifice - 1,Culvert - 1)
Orifice - 1,Culvert - 1 (no Q: Riser - 1)
Orifice - 1,Culvert - 1 (no Q: Riser - 1)
Orifice - 1,Culvert - 1 (no Q: Riser - 1)
Orifice - 1,Culvert - 1 (no Q: Riser - 1)
Orifice - 1,Culvert - 1 (no Q: Riser - 1)
Orifice - 1,Culvert - 1 (no Q: Riser - 1)
Riser - 1,0rifice - 1,Culvert - 1
Riser - 1,0rifice - 1,Culvert - 1
Riser - 1,0rifice - 1,Culvert - 1
Riser - 1,0rifice - 1,Culvert - 1
Riser - 1,0rifice - 1,Culvert - 1
Riser - 1,Culvert - 1 (no Q: Orifice - 1)
Riser - 1,Culvert - 1 (no Q: Orifice - 1)

2-YR Model.ppc
4/4/2018

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]
Page 15 of 25



Subsection: Composite Rating Curve

Label: FH North Pond 12

Composite Outflow Summary

Return Event: 2 years
Storm Event: TYPE Il 24 HOUR

Water Surface Flow Tailwater Elevation Convergence Error
Elevation (ft3/s) (ft) (ft)
(f)
7,544.50 0.00 (N/A) 0.00
7,545.00 0.09 (N/A) 0.00
7,545.50 0.19 (N/A) 0.00
7,546.00 0.28 (N/A) 0.00
7,546.50 0.37 (N/A) 0.00
7,546.75 0.42 (N/A) 0.00
7,547.00 1.93 (N/A) 0.00
7,547.50 8.19 (N/A) 0.00
7,548.00 17.12 (N/A) 0.00
7,548.50 27.99 (N/A) 0.00
7,549.00 33.62 (N/A) 0.00
7,549.50 35.86 (N/A) 0.00
7,550.00 37.97 (N/A) 0.00
7,550.50 39.96 (N/A) 0.00
7,5651.00 41.87 (N/A) 0.00
7,5651.50 43.69 (N/A) 0.00
7,552.00 45.43 (N/A) 0.00

Contributing Structures

(no Q: Riser - 1,0rifice - 1,Culvert - 1)
Orifice - 1,Culvert - 1 (no Q: Riser - 1)
Orifice - 1,Culvert - 1 (no Q: Riser - 1)
Orifice - 1,Culvert - 1 (no Q: Riser - 1)
Orifice - 1,Culvert - 1 (no Q: Riser - 1)
Orifice - 1,Culvert - 1 (no Q: Riser - 1)
Riser - 1,0rifice - 1,Culvert - 1

Riser - 1,0rifice - 1,Culvert - 1

Riser - 1,0rifice - 1,Culvert - 1

Riser - 1,0rifice - 1,Culvert - 1

Riser - 1,Culvert - 1 (no Q: Orifice - 1)
Riser - 1,Culvert - 1 (no Q: Orifice - 1)
Riser - 1,Culvert - 1 (no Q: Orifice - 1)
Riser - 1,Culvert - 1 (no Q: Orifice - 1)
Riser - 1,Culvert - 1 (no Q: Orifice - 1)
Riser - 1,Culvert - 1 (no Q: Orifice - 1)
Riser - 1,Culvert - 1 (no Q: Orifice - 1)

2-YR Model.ppc
4/4/2018

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]
Page 16 of 25



Subsection: Composite Rating Curve Return Event: 2 years
Label: FH North Pond 4 Storm Event: TYPE Il 24 HOUR

Composite Outflow Summary

Water Surface Flow Tailwater Elevation Convergence Error
Elevation (ft3/s) (ft) (ft)
(f)
7,421.50 0.00 (N/A) 0.00
7,422.00 0.09 (N/A) 0.00
7,422.50 0.19 (N/A) 0.00
7,423.00 0.29 (N/A) 0.00
7,423.50 0.38 (N/A) 0.00
7,424.00 0.48 (N/A) 0.00
7,424.50 0.57 (N/A) 0.00
7,425.00 0.67 (N/A) 0.00
7,425.50 0.77 (N/A) 0.00
7,426.00 11.42 (N/A) 0.00
7,426.50 30.84 (N/A) 0.00
7,427.00 55.96 (N/A) 0.00
7,427.50 85.67 (N/A) 0.00
7,428.00 119.35 (N/A) 0.00
7,428.50 156.50 (N/A) 0.00
7,429.00 196.62 (N/A) 0.00
7,429.50 205.78 (N/A) 0.00
7,430.00 211.74 (N/A) 0.00
7,430.50 217.53 (N/A) 0.00
7,431.00 223.18 (N/A) 0.00
7,431.50 228.71 (N/A) 0.00
7,432.00 234.08 (N/A) 0.00

Contributing Structures
(no Q: Riser - 1,0Orifice - 1,Culvert - 1)
Orifice - 1,Culvert - 1 (no Q: Riser - 1)
Orifice - 1,Culvert - 1 (no Q: Riser - 1)
Orifice - 1,Culvert - 1 (no Q: Riser - 1)
Orifice - 1,Culvert - 1 (no Q: Riser - 1)
Orifice - 1,Culvert - 1 (no Q: Riser - 1)
Orifice - 1,Culvert - 1 (no Q: Riser - 1)
Orifice - 1,Culvert - 1 (no Q: Riser - 1)
Orifice - 1,Culvert - 1 (no Q: Riser - 1)
Riser - 1,0rifice - 1,Culvert - 1
Riser - 1,0rifice - 1,Culvert - 1
Riser - 1,0rifice - 1,Culvert - 1
Riser - 1,0rifice - 1,Culvert - 1
Riser - 1,0rifice - 1,Culvert - 1
Riser - 1,0rifice - 1,Culvert - 1
Riser - 1,0rifice - 1,Culvert - 1
Riser - 1,Culvert - 1 (no Q: Orifice - 1)
Riser - 1,Culvert - 1 (no Q: Orifice - 1)
Riser - 1,Culvert - 1 (no Q: Orifice - 1)
Riser - 1,Culvert - 1 (no Q: Orifice - 1)
Riser - 1,Culvert - 1 (no Q: Orifice - 1)

Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack V8i
2-YR Model.ppc Center [08.11.01.56]
4/4/2018 27 Siemon Company Drive Suite 200 W Page 17 of 25

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



Subsection: Composite Rating Curve Return Event: 2 years
Label: FH North Pond 4 Storm Event: TYPE Il 24 HOUR

Composite Outflow Summary

Contributing Structures
| Riser - 1,Culvert - 1 (no Q: Orifice - 1) |

Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack V8i
2-YR Model.ppc Center [08.11.01.56]
4/4/2018 27 Siemon Company Drive Suite 200 W Page 18 of 25

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



Subsection: Composite Rating Curve

Label:

FH North Pond 8

Composite Outflow Summary

Return Event: 2 years
Storm Event: TYPE Il 24 HOUR

Water Surface Flow Tailwater Elevation Convergence Error
Elevation (ft3/s) (ft) (ft)
(f)
7,369.00 0.00 (N/A) 0.00
7,369.25 0.00 (N/A) 0.00
7,369.50 0.00 (N/A) 0.00
7,370.00 0.12 (N/A) 0.00
7,370.50 0.23 (N/A) 0.00
7,371.00 0.35 (N/A) 0.00
7,371.50 0.47 (N/A) 0.00
7,372.00 0.58 (N/A) 0.00
7,372.50 0.69 (N/A) 0.00
7,373.00 0.81 (N/A) 0.00
7,373.50 0.92 (N/A) 0.00
7,374.00 1.04 (N/A) 0.00
7,374.50 1.15 (N/A) 0.00
7,374.75 1.21 (N/A) 0.00
7,375.00 7.17 (N/A) 0.00
7,375.50 32.24 (N/A) 0.00
7,376.00 68.01 (N/A) 0.00
7,376.50 112.00 (N/A) 0.00
7,377.00 162.75 (N/A) 0.00
7,377.50 219.40 (N/A) 0.00
7,378.00 254.44 (N/A) 0.00
7,378.50 266.12 (N/A) 0.00
7,379.00 277.33 (N/A) 0.00
7,379.50 288.06 (N/A) 0.00
7,380.00 298.45 (N/A) 0.00
7,380.50 308.47 (N/A) 0.00
7,381.00 318.15 (N/A) 0.00
7,381.50 327.59 (N/A) 0.00
7,382.00 336.74 (N/A) 0.00

Contributing Structures

(no Q: Riser - 1,0Orifice - 1,Culvert - 1)
(no Q: Riser - 1,0Orifice - 1,Culvert - 1)
(no Q: Riser - 1,0Orifice - 1,Culvert - 1)

Orifice - 1,Culvert - 1
Orifice - 1,Culvert - 1
Orifice - 1,Culvert - 1
Orifice - 1,Culvert - 1
Orifice - 1,Culvert - 1
Orifice - 1,Culvert - 1
Orifice - 1,Culvert - 1
Orifice - 1,Culvert - 1
Orifice - 1,Culvert - 1
Orifice - 1,Culvert - 1
Orifice - 1,Culvert - 1

(no Q:
(no Q:
(no Q:
(no Q:
(no Q:
(no Q:
(no Q:
(no Q:
(no Q:
(no Q:
(no Q:

2-YR Model.ppc

4/4/2018

Riser - 1)
Riser - 1)
Riser - 1)
Riser - 1)
Riser - 1)
Riser - 1)
Riser - 1)
Riser - 1)
Riser - 1)
Riser - 1)
Riser - 1)

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]
Page 19 of 25



Subsection: Composite Rating Curve
Label: FH North Pond 8

Composite Outflow Summary

Contributing Structures

Riser - 1,Culvert - 1
Riser - 1,Culvert - 1
Riser - 1,Culvert - 1
Riser - 1,Culvert - 1
Riser - 1,Culvert - 1
Riser - 1,Culvert - 1
Riser - 1,Culvert - 1
Riser - 1,Culvert - 1
Riser - 1,Culvert - 1

(no Q:
(no Q:
(no Q:
(no Q:
(no Q:
(no Q:
(no Q:
(no Q:
(no Q:

Riser - 1,0rifice - 1,Culvert - 1
Riser - 1,0rifice - 1,Culvert - 1
Riser - 1,Orifice - 1,Culvert - 1
Riser - 1,0rifice - 1,Culvert - 1
Riser - 1,0rifice - 1,Culvert - 1
Riser - 1,Orifice - 1,Culvert - 1

Orifice - 1)
Orifice - 1)
Orifice - 1)
Orifice - 1)
Orifice - 1)
Orifice - 1)
Orifice - 1)
Orifice - 1)
Orifice - 1)

2-YR Model.ppc
4/4/2018

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: TYPE Il 24 HOUR

Bentley PondPack V8i
[08.11.01.56]
Page 20 of 25



Subsection: Elevation-Volume-Flow Table (Pond)
Label: FH North Pond 1

Infiltration

Infiltration Method

(Computed) No Infiltration

Initial Conditions

Elevation (Water Surface,

Return Event: 2 years

Storm Event: TYPE Il 24 HOUR

Initial) 7,390.00 ft

Volume (Initial) 0.000 ac-ft

Flow (Initial Outlet) 0.00 ft3/s

Flow (Initial Infiltration) 0.00 ft3/s

Flow (Initial, Total) 0.00 ft3/s

Time Increment 0.050 hours

Elevation Outflow Storage Area Infiltration Flow (Total) 25/t + O

(ft) (ft3/s) (ac-ft) (acres) (ft3/s) (ft3/s) (ft3/s)
7,390.00 0.00 0.000 0.004 0.00 0.00 0.00
7,390.50 0.21 0.007 0.029 0.00 0.21 3.74
7,391.00 0.42 0.033 0.077 0.00 0.42 16.33
7,391.50 0.63 0.088 0.148 0.00 0.63 43.31
7,392.00 0.84 0.185 0.242 0.00 0.84 90.25
7,392.50 1.05 0.310 0.258 0.00 1.05 151.00
7,392.75 1.15 0.375 0.267 0.00 1.15 182.89
7,393.00 2.70 0.443 0.275 0.00 2.70 217.24
7,393.50 9.09 0.585 0.293 0.00 9.09 292.39
7,394.00 18.16 0.736 0.311 0.00 18.16 374.53
7,394.50 29.05 0.896 0.329 0.00 29.05 462.88
7,395.00 41.22 1.066 0.348 0.00 41.22 556.98
7,395.50 47.14 1.244 0.367 0.00 47.14 649.42
7,396.00 48.76 1.433 0.387 0.00 48.76 742.29

2-YR Model.ppc
4/4/2018

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]
Page 21 of 25



Subsection: Elevation-Volume-Flow Table (Pond)
Label: FH North Pond 12

Infiltration

Infiltration Method

(Computed) No Infiltration

Initial Conditions

Elevation (Water Surface,

Return Event: 2 years

Storm Event: TYPE Il 24 HOUR

Initial) 7,544.50 ft

Volume (Initial) 0.000 ac-ft

Flow (Initial Outlet) 0.00 ft3/s

Flow (Initial Infiltration) 0.00 ft3/s

Flow (Initial, Total) 0.00 ft3/s

Time Increment 0.050 hours

Elevation Outflow Storage Area Infiltration Flow (Total) 25/t + O

(ft) (ft3/s) (ac-ft) (acres) (ft3/s) (ft3/s) (ft3/s)
7,544.50 0.00 0.000 0.002 0.00 0.00 0.00
7,545.00 0.09 0.013 0.066 0.00 0.09 6.48
7,545.50 0.19 0.081 0.219 0.00 0.19 39.23
7,546.00 0.28 0.247 0.462 0.00 0.28 119.92
7,546.50 0.37 0.486 0.495 0.00 0.37 235.77
7,546.75 0.42 0.612 0.512 0.00 0.42 296.70
7,547.00 1.93 0.742 0.529 0.00 1.93 361.15
7,547.50 8.19 1.015 0.564 0.00 8.19 499.59
7,548.00 17.12 1.306 0.600 0.00 17.12 649.32
7,548.50 27.99 1.615 0.636 0.00 27.99 809.69
7,549.00 33.62 1.942 0.672 0.00 33.62 973.58
7,549.50 35.86 2.288 0.710 0.00 35.86 1,143.10
7,550.00 37.97 2.652 0.749 0.00 37.97 1,321.75
7,550.50 39.96 3.036 0.787 0.00 39.96 1,509.54
7,551.00 41.87 3.439 0.825 0.00 41.87 1,706.45
7,551.50 43.69 3.862 0.865 0.00 43.69 1,912.72
7,552.00 45.43 4.304 0.905 0.00 45.43 2,128.56

2-YR Model.ppc
4/4/2018

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]
Page 22 of 25



Subsection: Elevation-Volume-Flow Table (Pond)
Label: FH North Pond 4

Infiltration

Infiltration Method

(Computed) No Infiltration

Initial Conditions

Elevation (Water Surface,

Return Event: 2 years

Storm Event: TYPE Il 24 HOUR

Initial) 7,421.50 ft

Volume (Initial) 0.000 ac-ft

Flow (Initial Outlet) 0.00 ft3/s

Flow (Initial Infiltration) 0.00 ft3/s

Flow (Initial, Total) 0.00 ft3/s

Time Increment 0.050 hours

Elevation Outflow Storage Area Infiltration Flow (Total) 25/t + O

(ft) (ft3/s) (ac-ft) (acres) (ft3/s) (ft3/s) (ft3/s)
7,421.50 0.00 0.000 0.004 0.00 0.00 0.00
7,422.00 0.09 0.002 0.004 0.00 0.09 1.06
7,422.50 0.19 0.009 0.030 0.00 0.19 4.74
7,423.00 0.29 0.035 0.079 0.00 0.29 17.47
7,423.50 0.38 0.092 0.152 0.00 0.38 44.96
7,424.00 0.48 0.191 0.248 0.00 0.48 92.92
7,424.50 0.57 0.348 0.386 0.00 0.57 169.09
7,425.00 0.67 0.582 0.554 0.00 0.67 282.28
7,425.50 0.77 0.907 0.752 0.00 0.77 439.80
7,426.00 11.42 1.339 0.981 0.00 11.42 659.57
7,426.50 30.84 1.844 1.040 0.00 30.84 923.46
7,427.00 55.96 2.379 1.100 0.00 55.96 1,207.47
7,427.50 85.67 2.945 1.162 0.00 85.67 1,510.87
7,428.00 119.35 3.542 1.226 0.00 119.35 1,833.49
7,428.50 156.50 4.167 1.276 0.00 156.50 2,173.36
7,429.00 196.62 4.818 1.327 0.00 196.62 2,528.43
7,429.50 205.78 5.494 1.379 0.00 205.78 2,864.99
7,430.00 211.74 6.197 1.432 0.00 211.74 3,211.06
7,430.50 217.53 6.926 1.485 0.00 217.53 3,569.83
7,431.00 223.18 7.682 1.540 0.00 223.18 3,941.46
7,431.50 228.71 8.466 1.595 0.00 228.71 4,326.23
7,432.00 234.08 9.277 1.651 0.00 234.08 4,724.32

2-YR Model.ppc
4/4/2018

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
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Subsection: Elevation-Volume-Flow Table (Pond)
Label: FH North Pond 8

Infiltration

Infiltration Method

(Computed) No Infiltration

Initial Conditions

Elevation (Water Surface,

Return Event: 2 years

Storm Event: TYPE Il 24 HOUR

Initial) 7,369.00 ft

Volume (Initial) 0.000 ac-ft

Flow (Initial Outlet) 0.00 ft3/s

Flow (Initial Infiltration) 0.00 ft3/s

Flow (Initial, Total) 0.00 ft3/s

Time Increment 0.050 hours

Elevation Outflow Storage Area Infiltration Flow (Total) 25/t + O

(ft) (ft3/s) (ac-ft) (acres) (ft3/s) (ft3/s) (ft3/s)
7,369.00 0.00 0.000 0.009 0.00 0.00 0.00
7,369.25 0.00 0.002 0.009 0.00 0.00 1.09
7,369.50 0.00 0.004 0.009 0.00 0.00 2.18
7,370.00 0.12 0.009 0.009 0.00 0.12 4.47
7,370.50 0.23 0.023 0.054 0.00 0.23 11.44
7,371.00 0.35 0.069 0.137 0.00 0.35 33.85
7,371.50 0.47 0.166 0.257 0.00 0.47 80.81
7,372.00 0.58 0.332 0.415 0.00 0.58 161.47
7,372.50 0.69 0.566 0.522 0.00 0.69 274.74
7,373.00 0.81 0.857 0.642 0.00 0.81 415.47
7,373.50 0.92 1.210 0.774 0.00 0.92 586.62
7,374.00 1.04 1.633 0.918 0.00 1.04 791.20
7,374.50 1.15 2.120 1.031 0.00 1.15 1,027.05
7,374.75 1.21 2.385 1.091 0.00 1.21 1,155.47
7,375.00 7.17 2.665 1.151 0.00 7.17 1,297.03
7,375.50 32.24 3.272 1.278 0.00 32.24 1,615.90
7,376.00 68.01 3.944 1.411 0.00 68.01 1,976.89
7,376.50 112.00 4.661 1.456 0.00 112.00 2,367.74
7,377.00 162.75 5.400 1.501 0.00 162.75 2,776.25
7,377.50 219.40 6.162 1.547 0.00 219.40 3,201.72
7,378.00 254.44 6.947 1.594 0.00 254.44 3,616.84
7,378.50 266.12 7.756 1.641 0.00 266.12 4,020.00
7,379.00 277.33 8.589 1.690 0.00 277.33 4,434.25
7,379.50 288.06 9.446 1.738 0.00 288.06 4,859.76
7,380.00 298.45 10.327 1.788 0.00 298.45 5,296.84
7,380.50 308.47 11.236 1.848 0.00 308.47 5,746.74
7,381.00 318.15 12.175 1.908 0.00 318.15 6,210.82
7,381.50 327.59 13.144 1.970 0.00 327.59 6,689.43
7,382.00 336.74 14.145 2.032 0.00 336.74 7,182.75

Bentley Systems, Inc. Haestad Methods Solution

2-YR Model.ppc

Center

4/4/2018 27 Siemon Company Drive Suite 200 W
Watertown, CT 06795 USA +1-203-755-1666

Bentley PondPack V8i
[08.11.01.56]
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Subsection: Master Network Summary

Catchments Summary

Label Scenario Return Hydrograph Time to Peak Peak Flow
Event Volume (hours) (ft3/s)
(years) (ac-ft)
Area to HFR Pond 16 sgSt'De"e'Opme”t 5 5 9.990 12.200 77.31
Area to Pond 1 sgSt'De"e'Opme”t 5 5 0.813 12.100 9.36
BS-10 sgSt'De"e'Opme”t 5 5 0.610 12.050 8.66
BS-11 sgSt'De"e'Opme”t 5 5 0.122 12.000 2.08
BS-12 sgSt'De"e'Opme”t 5 5 0.240 12.050 3.01
BS-13 sgSt'De"e'Opme”t 5 5 1.054 12.050 12.78
BS-14 sgSt'De"e'Opme”t 5 5 0.545 12.050 6.57
BS-15 sgSt'De"e'Opme”t 5 5 0.250 12.050 3.66
BS-16 sgSt'De"e'Opme”t 5 5 0.912 12.150 9.19
BS-17 sgSt'De"e'Opme”t 5 5 0.553 12.050 7.36
BS-18 sgSt'De"e'Opme”t 5 5 1.121 12.100 12.38
BS-19 sgSt'De"e'Opme”t 5 5 0.312 12.050 4.62
BS-1A sgSt'De"e'Opme”t 5 5 0.109 12.050 1.39
BS-1B sgSt'De"e'Opme”t 5 5 0.232 12.050 2.37
BS-2 sgSt'De"e'Opme”t 5 5 0.258 12.000 4.20
BS-20 sgSt'De"e'Opme”t 5 5 2.565 12.150 24.57
BS-21 sgSt'De"e'Opme”t 5 5 2579 12.150 23.92
BS-22 sgSt'De"e'Opme”t 5 5 0.762 12.050 9.63
BS-23 sgSt'De"e'Opme”t 5 5 1.401 12.150 13.59
BS-23A sgSt'De"e'Opme”t 5 5 0.874 12.050 11.98
BS-24 sgSt'De"e'Opme”t 5 5 0.285 12.050 3.25
BS-25 sgSt'De"e'Opme”t 5 5 0.301 12.100 2.68
BS-26 sgSt'De"e'Opme”t 5 5 0.048 12.100 0.40
BS-27 sgSt'De"e'Opme”t 5 5 0.727 12.100 7.95

5-YR Model.ppc
4/4/2018

Bentley Systems, Inc. Haestad Methods Solution

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

Center

Bentley PondPack V8i
[08.11.01.56]
Page 2 of 25



Subsection: Master Network Summary

Catchments Summary

Label

BS-28

BS-29

BS-2A

BS-2B

BS-3

BS-30

BS-31

BS-32

BS-33

BS-4

BS-5

BS-6

BS-7

BS-8

BS-9

CC-10

CC-11

CC-12

CC-13A

CC-13B

CC-13C

CC-13D

CC-14

CC-15

5-YR Model.ppc
4/4/2018

Scenario

Post-Development 5
YR
Post-Development 5
YR
Post-Development 5
YR
Post-Development 5
YR
Post-Development 5
YR
Post-Development 5
YR
Post-Development 5
YR
Post-Development 5
YR
Post-Development 5
YR
Post-Development 5
YR
Post-Development 5
YR
Post-Development 5
YR
Post-Development 5
YR
Post-Development 5
YR
Post-Development 5
YR
Post-Development 5
YR
Post-Development 5
YR
Post-Development 5
YR
Post-Development 5
YR
Post-Development 5
YR
Post-Development 5
YR
Post-Development 5
YR
Post-Development 5
YR
Post-Development 5
YR

Return
Event

(years)
5

Hydrograph
Volume

(ac-ft)

1.090

0.790

0.109

0.122

0.194

0.209

0.209

0.156

0.271

0.478

0.350

0.163

0.394

0.136

0.204

2.140

0.490

0.380

0.601

0.794

0.309

0.586

0.144

0.399

Time to Peak
(hours)

12.150
12.150
12.000
12.000
12.050
12.050
12.100
12.100
12.050
12.100
12.050
12.000
12.000
12.000
12.000
12.200
12.100
12.100
12.150
12.150
12.100
12.100
12.100

12.100

Bentley Systems, Inc. Haestad Methods Solution

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

Center

Peak Flow
(ft3/s)

9.31
6.49
1.77
2.02
2.25
2.43
1.94
1.55
3.18
5.54
4.38
2.76
6.40
2.24
3.31
14.13
4.95
3.88
5.42
7.17
3.38
6.17
1.59

4.27

Bentley PondPack V8i
[08.11.01.56]
Page 3 of 25



Subsection: Master Network Summary

Catchments Summary

Label

CC-16
CC-17
CC-18
CC-19
CC-1A
CC-1B
CC-20
CC-21
CC-22
CC-23
CC-24
CC-25
CC-26
CC-27
CC-28
CC-2A
CC-2B
CC-2C
CC-3

CC-4A

CC-4B

CC-4C (Pre-
Development)

CC-5

CC-6

5-YR Model.ppc
4/4/2018

Scenario

Post-Development 5
YR
Post-Development 5
YR
Post-Development 5
YR
Post-Development 5
YR
Post-Development 5
YR
Post-Development 5
YR
Post-Development 5
YR
Post-Development 5
YR
Post-Development 5
YR
Post-Development 5
YR
Post-Development 5
YR
Post-Development 5
YR
Post-Development 5
YR
Post-Development 5
YR
Post-Development 5
YR
Post-Development 5
YR
Post-Development 5
YR
Post-Development 5
YR
Post-Development 5
YR
Post-Development 5
YR
Post-Development 5
YR
Post-Development 5
YR
Post-Development 5
YR
Post-Development 5
YR

Return
Event

(years)
5

Hydrograph
Volume

(ac-ft)

0.507

0.777

0.219

0.115

0.306

0.386

1.225

0.133

0.430

0.173

1.235

0.109

0.521

0.558

4.534

0.343

0.649

0.200

1.375

4.709

0.554

0.159

0.698

0.867

Time to Peak
(hours)

12.150
12.150
12.100
12.100
12.100
12.100
12.100
12.100
12.100
12.150
12.100
12.100
12.100
12.150
12.350
12.100
12.100
12.050
12.250
12.200
12.100
12.050
12.100

12.100

Bentley Systems, Inc. Haestad Methods Solution

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

Center

Peak Flow
(ft3/s)

4.64
6.47
2.15
1.21
3.28
4.02

12.89
1.17
453
1.48

12.99
1.17
5.31
4.88

24.70
3.76
7.10
2.50
8.79

38.97
7.31
1.81
7.13

9.12

Bentley PondPack V8i
[08.11.01.56]
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Subsection: Master Network Summary

Catchments Summary

Label

CC-7
CC-8
CC-9
EX-24
EX-DP-3 (Pre-Dev.)
0S-10
0S-11
0S-12
0S-13
0S-14
0S-15
0S-16
0S-17
0S-18
0S-1A
0S-1B
0S-2
0S-3
0S-4
0S-5
0S-6
0S-7
0S-8

0s-9

Scenario

Post-Development 5
YR
Post-Development 5
YR
Post-Development 5
YR
Post-Development 5
YR
Post-Development 5
YR
Post-Development 5
YR
Post-Development 5
YR
Post-Development 5
YR
Post-Development 5
YR
Post-Development 5
YR
Post-Development 5
YR
Post-Development 5
YR
Post-Development 5
YR
Post-Development 5
YR
Post-Development 5
YR
Post-Development 5
YR
Post-Development 5
YR
Post-Development 5
YR
Post-Development 5
YR
Post-Development 5
YR
Post-Development 5
YR
Post-Development 5
YR
Post-Development 5
YR
Post-Development 5
YR

Return
Event

(years)
5

Hydrograph
Volume

(ac-ft)

0.573

0.240

0.175

0.255

0.693

0.154

0.938

1.720

0.961

0.624

1.997

0.140

0.493

0.406

0.137

0.175

0.062

0.318

1.026

0.922

0.287

0.156

0.556

0.188

Time to Peak
(hours)

12.100
12.100
12.050
12.050
12.100
12.050
12.150
12.200
12.150
12.150
12.200
12.100
12.050
12.050
12.050
12.100
12.100
12.050
12.100
12.200
12.100
12.050
12.100

12.200

Peak Flow
(ft3/s)

5.35
2.53
2.08
2.17
4.76
2.13
8.20
11.85
7.35
4.61
14.76
1.50
5.88
4.72
1.60
1.94
0.55
3.80
11.02
7.14
3.18
1.96
6.22

0.99

5-YR Model.ppc
4/4/2018

Bentley Systems, Inc. Haestad Methods Solution

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

Center

Bentley PondPack V8i
[08.11.01.56]
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Subsection: Master Network Summary

Node Summary

Label Scenario Return Hydrograph Time to Peak Peak Flow
Event Volume (hours) (ft3/s)
(years) (ac-ft)
DP-1 sgSt'De"e'Opme”t 5 5 0.260 12.050 3.37
DP-10 sgSt'De"e'Opme”t 5 5 3.247 12.100 34.85
DP-11 sgSt'De"e'Opme”t 5 5 0.912 12.150 9.19
DP-12 sgSt'De"e'Opme”t 5 5 1.161 12.100 11.23
DP-13 sgSt'De"e'Opme”t 5 5 4.192 12.600 15.02
DP-16 sgSt'De"e'Opme”t 5 5 8.729 12.150 78.46
DP-17 sgSt'De"e'Opme”t 5 5 7.095 12.800 23.12
DP-18 sgSt'De"e'Opme”t 5 5 2.495 12.100 21.62
DP-19 sgSt'De"e'Opme”t 5 5 3.616 12.100 16.76
DP-2 sgSt'De"e'Opme”t 5 5 0.737 12.050 8.76
DP-20 sgSt'De"e'Opme”t 5 5 2.026 12.150 14.26
DP-21 sgSt'De"e'Opme”t 5 5 1.304 12.150 10.47
DP-22 sgSt'De"e'Opme”t 5 5 1.951 12.100 16.60
DP-23 sgSt'De"e'Opme”t 5 5 1.999 12.200 13.04
DP-24 sgSt'De"e'Opme”t 5 5 0.857 12.100 8.41
DP-25 sgSt'De"e'Opme”t 5 5 1.084 14.200 1.85
DP-26 sgSt'De"e'Opme”t 5 5 2.380 12.200 15.93
DP-27 sgSt'De"e'Opme”t 5 5 1.624 12.100 17.16
DP-28 sgSt'De"e'Opme”t 5 5 2.508 12.150 19.79
DP-29 sgSt'De"e'Opme”t 5 5 3.678 12.200 26.59
DP-3 sgSt'De"e'Opme”t 5 5 1.262 12.100 5.77
DP-30 sgSt'De"e'Opme”t 5 5 0.219 12.100 2.15
DP-31 sgSt'De"e'Opme”t 5 5 0.334 12.150 3.22
DP-32 sgSt'De"e'Opme”t 5 5 0.917 12.150 7.77

5-YR Model.ppc
4/4/2018

Bentley Systems, Inc. Haestad Methods Solution

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

Center

Bentley PondPack V8i
[08.11.01.56]
Page 6 of 25



Subsection: Master Network Summary

Node Summary
Label

DP-33
DP-34
DP-4
DP-5
DP-6
DP-7
DP-8
DP-9
J-75
0-100
0-101
0-102
0-108
0-110
0-122
0-125
0-126
0-127
0-129
0-137
0-138
0-73
0-74

O-75

5-YR Model.ppc
4/4/2018

Scenario

Post-Development 5
YR
Post-Development 5
YR
Post-Development 5
YR
Post-Development 5
YR
Post-Development 5
YR
Post-Development 5
YR
Post-Development 5
YR
Post-Development 5
YR
Post-Development 5
YR
Post-Development 5
YR
Post-Development 5
YR
Post-Development 5
YR
Post-Development 5
YR
Post-Development 5
YR
Post-Development 5
YR
Post-Development 5
YR
Post-Development 5
YR
Post-Development 5
YR
Post-Development 5
YR
Post-Development 5
YR
Post-Development 5
YR
Post-Development 5
YR
Post-Development 5
YR
Post-Development 5
YR

Return
Event

(years)
5

Hydrograph

Volume
(ac-ft)

1.407
6.776
0.258
0.283
0.256
0.668
12.227
0.397
5.958
0.490
0.586
0.144
0.563
0.109
0.109
0.380
5.438
0.625
0.922
0.255
0.693
0.285
0.301

0.048

Time to Peak
(hours)

12.100
12.650
12.000
12.050
12.050
12.050
12.300
12.050
12.300
12.100
12.100
12.100
12.100
12.100
12.050
12.100
12.150
12.000
12.200
12.050
12.100
12.050
12.100

12.100

Bentley Systems, Inc. Haestad Methods Solution

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

Center

Peak Flow
(ft3/s)

14.38
23.53
4.20
3.52
2.77
8.18
70.39
4.97
32.44
4.95
6.17
1.59
5.70
1.17
1.39
3.88
44.99
10.39
7.14
2.17
4.76
3.25
2.68

0.40

Bentley PondPack V8i
[08.11.01.56]
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Subsection: Master Network Summary

Node Summary

Label Scenario Return Hydrograph Time to Peak Peak Flow
Event Volume (hours) (ft3/s)
(years) (ac-ft)
0-80 sgSt'De"e'Opme”t 5 5 0.209 12.100 1.94
0-81 sgSt'De"e'Opme”t 5 5 0.156 12.100 1.55
0-82 sgSt'De"e'Opme”t 5 5 0.271 12.050 3.18
0-86 sgSt'De"e'Opme”t 5 5 0.386 12.100 4.02
0-96 sgSt'De"e'Opme”t 5 5 0.200 12.050 2.50
0-98 5&5t'De"e'°pme”t 5 5 0.573 12.100 5.35
Pond Summary
Label Scenario Return  Hydrograph Time to Peak  Peak Flow Maximum Maximum
Event Volume (hours) (ft3/s) Water Pond Storage
(years) (ac-ft) Surface (ac-ft)
Elevation
(ft)
. Post-
Bxist. HFR | hevelopment 5 9.990 12.200 77.31 (N/A) (N/A)
Pond 16 (IN)
5 YR
Exist. HFR Post-
Pond 16 Development 5 9.910 12.350 60.95 7,456.98 0.761
(OUT) 5 YR
Post-
FH North Development 5 0.813 12.100 9.36 (N/A) (N/A)
Pond 1 (IN)
5 YR
FH North Post-
Pond 1 Development 5 0.774 13.700 1.01 7,392.43 0.291
(OUT) 5 YR
Post-
FH North Development 5 1.723 12.100 17.34 (N/A) (N/A)
Pond 12 (IN)
5 YR
FH North Post-
Pond 12 Development 5 1.084 14.200 1.85 7,546.99 0.735
(OUT) 5 YR
Post-
FH North Development 5 5.146 12.100 52.30 (N/A) (N/A)
Pond 4 (IN)
5 YR
FH North Post-
Pond 4 Development 5 4.192 12.600 15.02 7,426.09 1.431
(OUT) 5 YR
Post-
FH North Development 5 9.596 12.150 84.97 (N/A) (N/A)
Pond 8 (IN) 5 YR

5-YR Model.ppc
4/4/2018

Bentley Systems, Inc. Haestad Methods Solution

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

Center

Bentley PondPack V8i
[08.11.01.56]
Page 8 of 25



Subsection: Master Network Summary

Pond Summary

Label

FH North
Pond 8
(OUT)

Golf Course
Pond 6 (IN)

Golf Course
Pond 6
(0uT)

Golf Course
Pond 7 (IN)

Golf Course
Pond 7
(0uT)

Scenario

Post-
Development
5YR
Post-
Development
5YR
Post-
Development
5YR
Post-
Development
5YR
Post-
Development
5YR

Return
Event

(years)

Hydrograph  Time to Peak  Peak Flow
Volume (hours) (ft3/s)
(ac-ft)
7.095 12.800 23.12
5.144 12.150 48.48
5.138 12.200 46.40
6.211 12.150 55.75
6.211 12.200 54.75

Maximum
Water
Surface
Elevation

(fH)

7,375.32

(N/A)

7,436.24

(N/A)

7,424.29

Maximum
Pond Storage
(ac-ft)

3.044

(N/A)

2.611

(N/A)

1.551

5-YR Model.ppc
4/4/2018

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]
Page 9 of 25



Subsection: Time-Depth Curve

Label: Colo Springs 2015

Time-Depth Curve: TYPE Il 24 HOUR

Label

Start Time
Increment
End Time
Return Event

TYPE Il 24 HOUR

0.000 hours
0.250 hours
24.000 hours

5 years

CUMULATIVE RAINFALL (in)

Output Time Increment = 0.250 hours
Time on left represents time for first value in each row.

Return Event: 5 years
Storm Event: TYPE Il 24 HOUR

Time Depth Depth Depth Depth Depth
(hours) (in) (in) (in) (in) (in)
0.000 0.0 0.0 0.0 0.0 0.0
1.250 0.0 0.0 0.1 0.1 0.1
2.500 0.1 0.1 0.1 0.1 0.1
3.750 0.1 0.1 0.1 0.2 0.2
5.000 0.2 0.2 0.2 0.2 0.2
6.250 0.2 0.2 0.3 0.3 0.3
7.500 0.3 0.3 0.3 0.3 0.4
8.750 0.4 0.4 0.4 0.4 0.5
10.000 0.5 0.5 0.5 0.6 0.6
11.250 0.7 0.8 1.0 1.8 1.9
12.500 2.0 2.0 2.1 2.1 2.2
13.750 2.2 2.2 2.3 2.3 2.3
15.000 2.3 2.3 2.3 24 24
16.250 24 24 24 24 2.5
17.500 2.5 2.5 2.5 2.5 2.5
18.750 2.5 2.5 2.5 2.6 2.6
20.000 2.6 2.6 2.6 2.6 2.6
21.250 2.6 2.6 2.6 2.6 2.6
22.500 2.7 2.7 2.7 2.7 2.7
23.750 2.7 2.7 (N/A) (N/A) (N/A)

5-YR Model.ppc

4/4/2018

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]
Page 10 of 25



Subsection: Elevation-Area Volume Curve

Return Event: 5 years

Label: FH North Pond 1 Storm Event: TYPE Il 24 HOUR
Elevation Planimeter Area Al+A2+sqr Volume Volume (Total)
(ft) (ft2) (acres) (A1*A2) (ac-ft) (ac-ft)
(acres)
7,390.00 0.0000 0.004 0.000 0.000 0.000
7,392.00 0.0000 0.242 0.277 0.185 0.185
7,394.00 0.0000 0.311 0.827 0.552 0.736
7,396.00 0.0000 0.387 1.045 0.697 1.433

5-YR Model.ppc

4/4/2018

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]
Page 11 of 25



Subsection: Elevation-Area Volume Curve

Return Event: 5 years

Label: FH North Pond 12 Storm Event: TYPE Il 24 HOUR
Elevation Planimeter Area Al+A2+sqr Volume Volume (Total)
(ft) (ft2) (acres) (A1*A2) (ac-ft) (ac-ft)
(acres)
7,544.50 0.0000 0.002 0.000 0.000 0.000
7,546.00 0.0000 0.462 0.494 0.247 0.247
7,548.00 0.0000 0.600 1.588 1.059 1.306
7,550.00 0.0000 0.749 2.019 1.346 2.652
7,5652.00 0.0000 0.905 2.477 1.652 4.304

5-YR Model.ppc

4/4/2018

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]
Page 12 of 25



Subsection: Elevation-Area Volume Curve

Return Event: 5 years

Label: FH North Pond 4 Storm Event: TYPE Il 24 HOUR
Elevation Planimeter Area Al+A2+sqr Volume Volume (Total)
(ft) (ft2) (acres) (A1*A2) (ac-ft) (ac-ft)
(acres)
7,421.50 0.0000 0.004 0.000 0.000 0.000
7,422.00 0.0000 0.004 0.012 0.002 0.002
7,424.00 0.0000 0.248 0.283 0.189 0.191
7,426.00 0.0000 0.981 1.722 1.148 1.339
7,428.00 0.0000 1.226 3.304 2.202 3.542
7,430.00 0.0000 1.432 3.983 2.655 6.197
7,432.00 0.0000 1.651 4.621 3.080 9.277

5-YR Model.ppc

4/4/2018

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]
Page 13 of 25



Subsection: Elevation-Area Volume Curve

Return Event: 5 years

Label: FH North Pond 8 Storm Event: TYPE Il 24 HOUR
Elevation Planimeter Area Al+A2+sqr Volume Volume (Total)
(ft) (ft2) (acres) (A1*A2) (ac-ft) (ac-ft)
(acres)
7,369.00 0.0000 0.009 0.000 0.000 0.000
7,370.00 0.0000 0.009 0.027 0.009 0.009
7,372.00 0.0000 0.415 0.485 0.323 0.332
7,374.00 0.0000 0.918 1.950 1.300 1.633
7,376.00 0.0000 1411 3.467 2.311 3.944
7,378.00 0.0000 1.594 4.505 3.003 6.947
7,380.00 0.0000 1.788 5.070 3.380 10.327
7,382.00 0.0000 2.032 5.726 3.817 14.145

5-YR Model.ppc

4/4/2018

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]
Page 14 of 25



Subsection: Composite Rating Curve

Label: FH North Pond 1

Composite Outflow Summary

Return Event: 5 years
Storm Event: TYPE Il 24 HOUR

Water Surface Flow Tailwater Elevation Convergence Error
Elevation (ft3/s) (ft) (ft)
(f)
7,390.00 0.00 (N/A) 0.00
7,390.50 0.21 (N/A) 0.00
7,391.00 0.42 (N/A) 0.00
7,391.50 0.63 (N/A) 0.00
7,392.00 0.84 (N/A) 0.00
7,392.50 1.05 (N/A) 0.00
7,392.75 1.15 (N/A) 0.00
7,393.00 2.70 (N/A) 0.00
7,393.50 9.09 (N/A) 0.00
7,394.00 18.16 (N/A) 0.00
7,394.50 29.05 (N/A) 0.00
7,395.00 41.22 (N/A) 0.00
7,395.50 47.14 (N/A) 0.00
7,396.00 48.76 (N/A) 0.00

Contributing Structures

(no Q: Riser - 1,0Orifice - 1,Culvert - 1)
Orifice - 1,Culvert - 1 (no Q: Riser - 1)
Orifice - 1,Culvert - 1 (no Q: Riser - 1)
Orifice - 1,Culvert - 1 (no Q: Riser - 1)
Orifice - 1,Culvert - 1 (no Q: Riser - 1)
Orifice - 1,Culvert - 1 (no Q: Riser - 1)
Orifice - 1,Culvert - 1 (no Q: Riser - 1)
Riser - 1,0rifice - 1,Culvert - 1
Riser - 1,0rifice - 1,Culvert - 1
Riser - 1,0rifice - 1,Culvert - 1
Riser - 1,0rifice - 1,Culvert - 1
Riser - 1,0rifice - 1,Culvert - 1
Riser - 1,Culvert - 1 (no Q: Orifice - 1)
Riser - 1,Culvert - 1 (no Q: Orifice - 1)

5-YR Model.ppc
4/4/2018

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]
Page 15 of 25



Subsection: Composite Rating Curve

Label: FH North Pond 12

Composite Outflow Summary

Return Event: 5 years
Storm Event: TYPE Il 24 HOUR

Water Surface Flow Tailwater Elevation Convergence Error
Elevation (ft3/s) (ft) (ft)
(f)
7,544.50 0.00 (N/A) 0.00
7,545.00 0.09 (N/A) 0.00
7,545.50 0.19 (N/A) 0.00
7,546.00 0.28 (N/A) 0.00
7,546.50 0.37 (N/A) 0.00
7,546.75 0.42 (N/A) 0.00
7,547.00 1.93 (N/A) 0.00
7,547.50 8.19 (N/A) 0.00
7,548.00 17.12 (N/A) 0.00
7,548.50 27.99 (N/A) 0.00
7,549.00 33.62 (N/A) 0.00
7,549.50 35.86 (N/A) 0.00
7,550.00 37.97 (N/A) 0.00
7,550.50 39.96 (N/A) 0.00
7,5651.00 41.87 (N/A) 0.00
7,5651.50 43.69 (N/A) 0.00
7,552.00 45.43 (N/A) 0.00

Contributing Structures

(no Q: Riser - 1,0rifice - 1,Culvert - 1)
Orifice - 1,Culvert - 1 (no Q: Riser - 1)
Orifice - 1,Culvert - 1 (no Q: Riser - 1)
Orifice - 1,Culvert - 1 (no Q: Riser - 1)
Orifice - 1,Culvert - 1 (no Q: Riser - 1)
Orifice - 1,Culvert - 1 (no Q: Riser - 1)
Riser - 1,0rifice - 1,Culvert - 1

Riser - 1,0rifice - 1,Culvert - 1

Riser - 1,0rifice - 1,Culvert - 1

Riser - 1,0rifice - 1,Culvert - 1

Riser - 1,Culvert - 1 (no Q: Orifice - 1)
Riser - 1,Culvert - 1 (no Q: Orifice - 1)
Riser - 1,Culvert - 1 (no Q: Orifice - 1)
Riser - 1,Culvert - 1 (no Q: Orifice - 1)
Riser - 1,Culvert - 1 (no Q: Orifice - 1)
Riser - 1,Culvert - 1 (no Q: Orifice - 1)
Riser - 1,Culvert - 1 (no Q: Orifice - 1)

5-YR Model.ppc
4/4/2018

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]
Page 16 of 25



Subsection: Composite Rating Curve Return Event: 5 years
Label: FH North Pond 4 Storm Event: TYPE Il 24 HOUR

Composite Outflow Summary

Water Surface Flow Tailwater Elevation Convergence Error
Elevation (ft3/s) (ft) (ft)
(f)
7,421.50 0.00 (N/A) 0.00
7,422.00 0.09 (N/A) 0.00
7,422.50 0.19 (N/A) 0.00
7,423.00 0.29 (N/A) 0.00
7,423.50 0.38 (N/A) 0.00
7,424.00 0.48 (N/A) 0.00
7,424.50 0.57 (N/A) 0.00
7,425.00 0.67 (N/A) 0.00
7,425.50 0.77 (N/A) 0.00
7,426.00 11.42 (N/A) 0.00
7,426.50 30.84 (N/A) 0.00
7,427.00 55.96 (N/A) 0.00
7,427.50 85.67 (N/A) 0.00
7,428.00 119.35 (N/A) 0.00
7,428.50 156.50 (N/A) 0.00
7,429.00 196.62 (N/A) 0.00
7,429.50 205.78 (N/A) 0.00
7,430.00 211.74 (N/A) 0.00
7,430.50 217.53 (N/A) 0.00
7,431.00 223.18 (N/A) 0.00
7,431.50 228.71 (N/A) 0.00
7,432.00 234.08 (N/A) 0.00

Contributing Structures
(no Q: Riser - 1,0Orifice - 1,Culvert - 1)
Orifice - 1,Culvert - 1 (no Q: Riser - 1)
Orifice - 1,Culvert - 1 (no Q: Riser - 1)
Orifice - 1,Culvert - 1 (no Q: Riser - 1)
Orifice - 1,Culvert - 1 (no Q: Riser - 1)
Orifice - 1,Culvert - 1 (no Q: Riser - 1)
Orifice - 1,Culvert - 1 (no Q: Riser - 1)
Orifice - 1,Culvert - 1 (no Q: Riser - 1)
Orifice - 1,Culvert - 1 (no Q: Riser - 1)
Riser - 1,0rifice - 1,Culvert - 1
Riser - 1,0rifice - 1,Culvert - 1
Riser - 1,0rifice - 1,Culvert - 1
Riser - 1,0rifice - 1,Culvert - 1
Riser - 1,0rifice - 1,Culvert - 1
Riser - 1,0rifice - 1,Culvert - 1
Riser - 1,0rifice - 1,Culvert - 1
Riser - 1,Culvert - 1 (no Q: Orifice - 1)
Riser - 1,Culvert - 1 (no Q: Orifice - 1)
Riser - 1,Culvert - 1 (no Q: Orifice - 1)
Riser - 1,Culvert - 1 (no Q: Orifice - 1)
Riser - 1,Culvert - 1 (no Q: Orifice - 1)

Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack V8i
5-YR Model.ppc Center [08.11.01.56]
4/4/2018 27 Siemon Company Drive Suite 200 W Page 17 of 25

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



Subsection: Composite Rating Curve Return Event: 5 years
Label: FH North Pond 4 Storm Event: TYPE Il 24 HOUR

Composite Outflow Summary

Contributing Structures
| Riser - 1,Culvert - 1 (no Q: Orifice - 1) |

Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack V8i
5-YR Model.ppc Center [08.11.01.56]
4/4/2018 27 Siemon Company Drive Suite 200 W Page 18 of 25

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



Subsection: Composite Rating Curve

Label:

FH North Pond 8

Composite Outflow Summary

Return Event: 5 years
Storm Event: TYPE Il 24 HOUR

Water Surface Flow Tailwater Elevation Convergence Error
Elevation (ft3/s) (ft) (ft)
(f)
7,369.00 0.00 (N/A) 0.00
7,369.25 0.00 (N/A) 0.00
7,369.50 0.00 (N/A) 0.00
7,370.00 0.12 (N/A) 0.00
7,370.50 0.23 (N/A) 0.00
7,371.00 0.35 (N/A) 0.00
7,371.50 0.47 (N/A) 0.00
7,372.00 0.58 (N/A) 0.00
7,372.50 0.69 (N/A) 0.00
7,373.00 0.81 (N/A) 0.00
7,373.50 0.92 (N/A) 0.00
7,374.00 1.04 (N/A) 0.00
7,374.50 1.15 (N/A) 0.00
7,374.75 1.21 (N/A) 0.00
7,375.00 7.17 (N/A) 0.00
7,375.50 32.24 (N/A) 0.00
7,376.00 68.01 (N/A) 0.00
7,376.50 112.00 (N/A) 0.00
7,377.00 162.75 (N/A) 0.00
7,377.50 219.40 (N/A) 0.00
7,378.00 254.44 (N/A) 0.00
7,378.50 266.12 (N/A) 0.00
7,379.00 277.33 (N/A) 0.00
7,379.50 288.06 (N/A) 0.00
7,380.00 298.45 (N/A) 0.00
7,380.50 308.47 (N/A) 0.00
7,381.00 318.15 (N/A) 0.00
7,381.50 327.59 (N/A) 0.00
7,382.00 336.74 (N/A) 0.00

Contributing Structures

(no Q: Riser - 1,0Orifice - 1,Culvert - 1)
(no Q: Riser - 1,0Orifice - 1,Culvert - 1)
(no Q: Riser - 1,0Orifice - 1,Culvert - 1)

Orifice - 1,Culvert - 1
Orifice - 1,Culvert - 1
Orifice - 1,Culvert - 1
Orifice - 1,Culvert - 1
Orifice - 1,Culvert - 1
Orifice - 1,Culvert - 1
Orifice - 1,Culvert - 1
Orifice - 1,Culvert - 1
Orifice - 1,Culvert - 1
Orifice - 1,Culvert - 1
Orifice - 1,Culvert - 1

(no Q:
(no Q:
(no Q:
(no Q:
(no Q:
(no Q:
(no Q:
(no Q:
(no Q:
(no Q:
(no Q:

5-YR Model.ppc

4/4/2018

Riser - 1)
Riser - 1)
Riser - 1)
Riser - 1)
Riser - 1)
Riser - 1)
Riser - 1)
Riser - 1)
Riser - 1)
Riser - 1)
Riser - 1)

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]
Page 19 of 25



Subsection: Composite Rating Curve
Label: FH North Pond 8

Composite Outflow Summary

Contributing Structures

Riser - 1,Culvert - 1
Riser - 1,Culvert - 1
Riser - 1,Culvert - 1
Riser - 1,Culvert - 1
Riser - 1,Culvert - 1
Riser - 1,Culvert - 1
Riser - 1,Culvert - 1
Riser - 1,Culvert - 1
Riser - 1,Culvert - 1

(no Q:
(no Q:
(no Q:
(no Q:
(no Q:
(no Q:
(no Q:
(no Q:
(no Q:

Riser - 1,0rifice - 1,Culvert - 1
Riser - 1,0rifice - 1,Culvert - 1
Riser - 1,Orifice - 1,Culvert - 1
Riser - 1,0rifice - 1,Culvert - 1
Riser - 1,0rifice - 1,Culvert - 1
Riser - 1,Orifice - 1,Culvert - 1

Orifice - 1)
Orifice - 1)
Orifice - 1)
Orifice - 1)
Orifice - 1)
Orifice - 1)
Orifice - 1)
Orifice - 1)
Orifice - 1)

5-YR Model.ppc
4/4/2018

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

Return Event: 5 years
Storm Event: TYPE Il 24 HOUR

Bentley PondPack V8i
[08.11.01.56]
Page 20 of 25



Subsection: Elevation-Volume-Flow Table (Pond)
Label: FH North Pond 1

Infiltration

Infiltration Method

(Computed) No Infiltration

Initial Conditions

Elevation (Water Surface,

Return Event: 5 years

Storm Event: TYPE Il 24 HOUR

Initial) 7,390.00 ft

Volume (Initial) 0.000 ac-ft

Flow (Initial Outlet) 0.00 ft3/s

Flow (Initial Infiltration) 0.00 ft3/s

Flow (Initial, Total) 0.00 ft3/s

Time Increment 0.050 hours

Elevation Outflow Storage Area Infiltration Flow (Total) 25/t + O

(ft) (ft3/s) (ac-ft) (acres) (ft3/s) (ft3/s) (ft3/s)
7,390.00 0.00 0.000 0.004 0.00 0.00 0.00
7,390.50 0.21 0.007 0.029 0.00 0.21 3.74
7,391.00 0.42 0.033 0.077 0.00 0.42 16.33
7,391.50 0.63 0.088 0.148 0.00 0.63 43.31
7,392.00 0.84 0.185 0.242 0.00 0.84 90.25
7,392.50 1.05 0.310 0.258 0.00 1.05 151.00
7,392.75 1.15 0.375 0.267 0.00 1.15 182.89
7,393.00 2.70 0.443 0.275 0.00 2.70 217.24
7,393.50 9.09 0.585 0.293 0.00 9.09 292.39
7,394.00 18.16 0.736 0.311 0.00 18.16 374.53
7,394.50 29.05 0.896 0.329 0.00 29.05 462.88
7,395.00 41.22 1.066 0.348 0.00 41.22 556.98
7,395.50 47.14 1.244 0.367 0.00 47.14 649.42
7,396.00 48.76 1.433 0.387 0.00 48.76 742.29

5-YR Model.ppc
4/4/2018

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]
Page 21 of 25



Subsection: Elevation-Volume-Flow Table (Pond)
Label: FH North Pond 12

Infiltration

Infiltration Method

(Computed) No Infiltration

Initial Conditions

Elevation (Water Surface,

Return Event: 5 years

Storm Event: TYPE Il 24 HOUR

Initial) 7,544.50 ft

Volume (Initial) 0.000 ac-ft

Flow (Initial Outlet) 0.00 ft3/s

Flow (Initial Infiltration) 0.00 ft3/s

Flow (Initial, Total) 0.00 ft3/s

Time Increment 0.050 hours

Elevation Outflow Storage Area Infiltration Flow (Total) 25/t + O

(ft) (ft3/s) (ac-ft) (acres) (ft3/s) (ft3/s) (ft3/s)
7,544.50 0.00 0.000 0.002 0.00 0.00 0.00
7,545.00 0.09 0.013 0.066 0.00 0.09 6.48
7,545.50 0.19 0.081 0.219 0.00 0.19 39.23
7,546.00 0.28 0.247 0.462 0.00 0.28 119.92
7,546.50 0.37 0.486 0.495 0.00 0.37 235.77
7,546.75 0.42 0.612 0.512 0.00 0.42 296.70
7,547.00 1.93 0.742 0.529 0.00 1.93 361.15
7,547.50 8.19 1.015 0.564 0.00 8.19 499.59
7,548.00 17.12 1.306 0.600 0.00 17.12 649.32
7,548.50 27.99 1.615 0.636 0.00 27.99 809.69
7,549.00 33.62 1.942 0.672 0.00 33.62 973.58
7,549.50 35.86 2.288 0.710 0.00 35.86 1,143.10
7,550.00 37.97 2.652 0.749 0.00 37.97 1,321.75
7,550.50 39.96 3.036 0.787 0.00 39.96 1,509.54
7,551.00 41.87 3.439 0.825 0.00 41.87 1,706.45
7,551.50 43.69 3.862 0.865 0.00 43.69 1,912.72
7,552.00 45.43 4.304 0.905 0.00 45.43 2,128.56

5-YR Model.ppc
4/4/2018

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]
Page 22 of 25



Subsection: Elevation-Volume-Flow Table (Pond)
Label: FH North Pond 4

Infiltration

Infiltration Method

(Computed) No Infiltration

Initial Conditions

Elevation (Water Surface,

Return Event: 5 years

Storm Event: TYPE Il 24 HOUR

Initial) 7,421.50 ft

Volume (Initial) 0.000 ac-ft

Flow (Initial Outlet) 0.00 ft3/s

Flow (Initial Infiltration) 0.00 ft3/s

Flow (Initial, Total) 0.00 ft3/s

Time Increment 0.050 hours

Elevation Outflow Storage Area Infiltration Flow (Total) 25/t + O

(ft) (ft3/s) (ac-ft) (acres) (ft3/s) (ft3/s) (ft3/s)
7,421.50 0.00 0.000 0.004 0.00 0.00 0.00
7,422.00 0.09 0.002 0.004 0.00 0.09 1.06
7,422.50 0.19 0.009 0.030 0.00 0.19 4.74
7,423.00 0.29 0.035 0.079 0.00 0.29 17.47
7,423.50 0.38 0.092 0.152 0.00 0.38 44.96
7,424.00 0.48 0.191 0.248 0.00 0.48 92.92
7,424.50 0.57 0.348 0.386 0.00 0.57 169.09
7,425.00 0.67 0.582 0.554 0.00 0.67 282.28
7,425.50 0.77 0.907 0.752 0.00 0.77 439.80
7,426.00 11.42 1.339 0.981 0.00 11.42 659.57
7,426.50 30.84 1.844 1.040 0.00 30.84 923.46
7,427.00 55.96 2.379 1.100 0.00 55.96 1,207.47
7,427.50 85.67 2.945 1.162 0.00 85.67 1,510.87
7,428.00 119.35 3.542 1.226 0.00 119.35 1,833.49
7,428.50 156.50 4.167 1.276 0.00 156.50 2,173.36
7,429.00 196.62 4.818 1.327 0.00 196.62 2,528.43
7,429.50 205.78 5.494 1.379 0.00 205.78 2,864.99
7,430.00 211.74 6.197 1.432 0.00 211.74 3,211.06
7,430.50 217.53 6.926 1.485 0.00 217.53 3,569.83
7,431.00 223.18 7.682 1.540 0.00 223.18 3,941.46
7,431.50 228.71 8.466 1.595 0.00 228.71 4,326.23
7,432.00 234.08 9.277 1.651 0.00 234.08 4,724.32

5-YR Model.ppc
4/4/2018

Bentley Systems, Inc. Haestad Methods Solution
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Subsection: Elevation-Volume-Flow Table (Pond)
Label: FH North Pond 8

Infiltration

Infiltration Method

(Computed) No Infiltration

Initial Conditions

Elevation (Water Surface,

Return Event: 5 years

Storm Event: TYPE Il 24 HOUR

Initial) 7,369.00 ft

Volume (Initial) 0.000 ac-ft

Flow (Initial Outlet) 0.00 ft3/s

Flow (Initial Infiltration) 0.00 ft3/s

Flow (Initial, Total) 0.00 ft3/s

Time Increment 0.050 hours

Elevation Outflow Storage Area Infiltration Flow (Total) 25/t + O

(ft) (ft3/s) (ac-ft) (acres) (ft3/s) (ft3/s) (ft3/s)
7,369.00 0.00 0.000 0.009 0.00 0.00 0.00
7,369.25 0.00 0.002 0.009 0.00 0.00 1.09
7,369.50 0.00 0.004 0.009 0.00 0.00 2.18
7,370.00 0.12 0.009 0.009 0.00 0.12 4.47
7,370.50 0.23 0.023 0.054 0.00 0.23 11.44
7,371.00 0.35 0.069 0.137 0.00 0.35 33.85
7,371.50 0.47 0.166 0.257 0.00 0.47 80.81
7,372.00 0.58 0.332 0.415 0.00 0.58 161.47
7,372.50 0.69 0.566 0.522 0.00 0.69 274.74
7,373.00 0.81 0.857 0.642 0.00 0.81 415.47
7,373.50 0.92 1.210 0.774 0.00 0.92 586.62
7,374.00 1.04 1.633 0.918 0.00 1.04 791.20
7,374.50 1.15 2.120 1.031 0.00 1.15 1,027.05
7,374.75 1.21 2.385 1.091 0.00 1.21 1,155.47
7,375.00 7.17 2.665 1.151 0.00 7.17 1,297.03
7,375.50 32.24 3.272 1.278 0.00 32.24 1,615.90
7,376.00 68.01 3.944 1.411 0.00 68.01 1,976.89
7,376.50 112.00 4.661 1.456 0.00 112.00 2,367.74
7,377.00 162.75 5.400 1.501 0.00 162.75 2,776.25
7,377.50 219.40 6.162 1.547 0.00 219.40 3,201.72
7,378.00 254.44 6.947 1.594 0.00 254.44 3,616.84
7,378.50 266.12 7.756 1.641 0.00 266.12 4,020.00
7,379.00 277.33 8.589 1.690 0.00 277.33 4,434.25
7,379.50 288.06 9.446 1.738 0.00 288.06 4,859.76
7,380.00 298.45 10.327 1.788 0.00 298.45 5,296.84
7,380.50 308.47 11.236 1.848 0.00 308.47 5,746.74
7,381.00 318.15 12.175 1.908 0.00 318.15 6,210.82
7,381.50 327.59 13.144 1.970 0.00 327.59 6,689.43
7,382.00 336.74 14.145 2.032 0.00 336.74 7,182.75

Bentley Systems, Inc. Haestad Methods Solution

5-YR Model.ppc

Center

4/4/2018 27 Siemon Company Drive Suite 200 W
Watertown, CT 06795 USA +1-203-755-1666
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Subsection: Master Network Summary

Catchments Summary

Label Scenario Return Hydrograph Time to Peak Peak Flow
Event Volume (hours) (ft3/s)
(years) (ac-ft)
Area to HFR Pond 16 | - 0St-Development 100 37.106 12.150 400.62
100 YR
Area to Pond 1 Post-Development 100 2.793 12.050 38.16
100 YR
BS-10 ig;t}%e"e"’pme”t 100 1.269 12.050 17.46
BS-11 ig;t}%e"e"’pme”t 100 0.254 12.000 4.0
BS-12 ig;t}%e"e"’pme”t 100 0.892 12.050 13.83
BS-13 ig;t}%e"e"’pme”t 100 3.477 12.050 49.97
BS-14 ig;t}%e"e"’pme”t 100 1.807 12.050 25.95
BS-15 ig;t}%e"e"’pme”t 100 0.781 12.050 12.22
BS-16 ig;t}%e"e"’pme”t 100 2.975 12.100 35.70
BS-17 ig;t}%e"e"’pme”t 100 1.747 12.050 25.96
BS-18 ig;t}%e"e"’pme”t 100 4.050 12.050 56.04
BS-19 ig;t}%e"e"’pme”t 100 0.955 12.050 14.95
BS-1A ig;t}%e"e"’pme”t 100 0.405 12.050 6.29
BS-1B ig;t}%e"e"’pme”t 100 0.933 12.050 13.83
BS-2 ig;t}%e"e"’pme”t 100 0.536 12.000 8.36
BS-20 ig;t}%e"e"’pme”t 100 9.086 12.100 112.39
BS-21 ig;t}%e"e"’pme”t 100 8.877 12.100 103.01
BS-22 ig;t}%e"e"’pme”t 100 2.489 12.050 36.51
BS-23 ig;t}%e"e"’pme”t 100 4.789 12.100 58.24
BS-23A ig;t}%e"e"’pme”t 100 2.590 12.050 38.30
BS-24 ig;t}%e"e"’pme”t 100 1.143 12.050 17.59
BS-25 ig;t}%e"e"’pme”t 100 1.263 12.050 17.27
BS-26 ig;t}%e"e"’pme”t 100 0.223 12.050 3.35
BS-27 ig;t}%e"e"’pme”t 100 2.696 12.050 38.80

100-YR Model.ppc
4/4/2018

Bentley Systems, Inc. Haestad Methods Solution

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

Center

Bentley PondPack V8i
[08.11.01.56]
Page 2 of 25



Subsection: Master Network Summary

Catchments Summary

Label

BS-28

BS-29

BS-2A

BS-2B

BS-3

BS-30

BS-31

BS-32

BS-33

BS-4

BS-5

BS-6

BS-7

BS-8

BS-9

CC-10

CC-11

CC-12

CC-13A

CC-13B

CC-13C

CC-13D

CC-14

CC-15

100-YR Model.ppc
4/4/2018

Scenario

Post-Development
100 YR
Post-Development
100 YR
Post-Development
100 YR
Post-Development
100 YR
Post-Development
100 YR
Post-Development
100 YR
Post-Development
100 YR
Post-Development
100 YR
Post-Development
100 YR
Post-Development
100 YR
Post-Development
100 YR
Post-Development
100 YR
Post-Development
100 YR
Post-Development
100 YR
Post-Development
100 YR
Post-Development
100 YR
Post-Development
100 YR
Post-Development
100 YR
Post-Development
100 YR
Post-Development
100 YR
Post-Development
100 YR
Post-Development
100 YR
Post-Development
100 YR
Post-Development
100 YR

Return
Event

(years)
100

100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100

100

Hydrograph
Volume

(ac-ft)

4.139

3.050

0.226

0.254

0.718

0.776

0.858

0.637

1.016

1.652

1.298

0.339

0.818

0.282

0.423

8.756

1.960

1.411

2.230

2.947

1.146

2.175

0.532

1.481

Time to Peak
(hours)

12.100
12.100
12.000
12.000
12.050
12.050
12.050
12.050
12.050
12.050
12.050
12.000
12.000
12.000
12.000
12.150
12.050
12.100
12.100
12.100
12.050
12.050
12.050

12.050

Bentley Systems, Inc. Haestad Methods Solution

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

Center

Peak Flow

(ft3/s)

49.40
35.94
3.52
4.00
10.78
11.65
11.80
9.41
15.33
23.58
20.12
5.44
12.76
4.45
6.60
91.86
28.14
18.67
27.30
36.07
16.49
29.20
7.76

20.37

Bentley PondPack V8i
[08.11.01.56]
Page 3 of 25



Subsection: Master Network Summary

Catchments Summary

Label Scenario Return Hydrograph Time to Peak Peak Flow
Event Volume (hours) (ft3/s)
(years) (ac-ft)
cc-16 Post Development 100 1.884 12.100 23.58
100 YR
cc-17 oSt Development 100 2.885 12.100 32.77
cc-18 oSt Development 100 0.769 12.100 9.73
cc-19 oSt Development 100 0.428 12.050 5.75
CC-1A oSt Development 100 1.134 12.050 15.97
cc-18 oSt Development 100 1.444 12.050 19.35
cc-20 oSt Development 100 4547 12.050 61.04
cc-21 oSt Development 100 0.585 12.050 8.51
cc-22 oSt Development 100 1,597 12.050 21.44
cc-23 oSt Development 100 0.650 12.100 7.71
cc-24 oSt Development 100 4.581 12.050 61.51
cc-25 oSt Development 100 0.405 12.050 5.70
cc-26 oSt Development 100 1.932 12.100 25.56
cc-27 oSt Development 100 2.121 12.100 25.82
cc-28 oSt Development 100 17.270 12.300 136.30
CC-2A oSt Development 100 1.273 12.050 18.32
cc-28 oSt Development 100 2.407 12.050 34.64
cc-2c oSt Development 100 0.742 12.050 11.50
cc-3 oSt Development 100 5.511 12.150 54.50
CC-2A oSt Development 100 15.367 12.150 155.93
cc-48 oSt Development 100 1.493 12.050 20.60
gg\_/i?og’;:m) ig;t}%e"e"’pme”t 100 0.699 12.000 11.16
cc5 oSt Development 100 2.591 12.100 34.28
cc-6 oSt Development 100 3.216 12.050 43.18

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]
Page 4 of 25

100-YR Model.ppc
4/4/2018



Subsection: Master Network Summary

Catchments Summary

Label

CC-7
CC-8
CC-9
EX-24
EX-DP-3 (Pre-Dev.)
0S-10
0S-11
0S-12
0S-13
0S-14
0S-15
0S-16
0S-17
0S-18
0S-1A
0S-1B
0S-2
0S-3
0S-4
0S-5
0S-6
0S-7
0S-8

0s-9

Scenario

Post-Development
100 YR
Post-Development
100 YR
Post-Development
100 YR
Post-Development
100 YR
Post-Development
100 YR
Post-Development
100 YR
Post-Development
100 YR
Post-Development
100 YR
Post-Development
100 YR
Post-Development
100 YR
Post-Development
100 YR
Post-Development
100 YR
Post-Development
100 YR
Post-Development
100 YR
Post-Development
100 YR
Post-Development
100 YR
Post-Development
100 YR
Post-Development
100 YR
Post-Development
100 YR
Post-Development
100 YR
Post-Development
100 YR
Post-Development
100 YR
Post-Development
100 YR
Post-Development
100 YR

Return
Event

(years)
100

100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100

100

Hydrograph
Volume
(ac-ft)

2.127
0.891
0.648
1.178
3.210
0.528
3.372
7.008
3.863
2.622
7.742
0.521
1.829
1.506
0.510
0.648
0.274
1.181
3.807
3.426
1.065
0.579
1.872

0.871

Time to Peak
(hours)

12.100
12.050
12.050
12.050
12.100
12.050
12.100
12.150
12.100
12.100
12.150
12.050
12.050
12.050
12.050
12.050
12.050
12.050
12.050
12.150
12.050
12.050
12.100

12.150

Peak Flow
(ft3/s)

27.04
11.96
9.80
17.75
41.28
8.23
38.66
75.81
44.96
31.03
84.16
7.16
27.65
22.60
7.65
9.44
3.98
17.85
53.61
36.99
15.51
8.98
24.73

9.05

100-YR Model.ppc
4/4/2018

Bentley Systems, Inc. Haestad Methods Solution

27 Siemon Company Drive Suite 200 W
Watertown, CT 06795 USA +1-203-755-1666
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Subsection: Master Network Summary

Node Summary

Label Scenario Return Hydrograph Time to Peak Peak Flow
Event Volume (hours) (ft3/s)
(years) (ac-ft)
DP-1 ig;t}%eve"’pme”t 100 0.764 12.050 11.13
DP-10 ig;t}%eve"’pme”t 100 11.054 12.050 143.30
DP-11 ig;t}%eve"’pme”t 100 2.975 12.100 35.70
DP-12 ig;t}%eve"’pme”t 100 3.754 12.100 44.11
DP-13 ig;t}%eve"’pme”t 100 16.350 12.250 139.15
DP-16 ig;t}%eve"’pme”t 100 30.220 12.100 361.52
DP-17 ig;t}%eve"’pme”t 100 30.083 12.300 255.78
DP-18 ig;t}%eve"’pme”t 100 9.471 12.100 115.49
DP-19 ig;t}%eve"’pme”t 100 13.817 12.100 125.58
DP-2 ig;t}%eve"’pme”t 100 2.416 12.050 34.63
DP-20 ig;t}%eve"’pme”t 100 8.142 12.100 88.44
DP-21 ig;t}%eve"’pme”t 100 5.136 12.100 61.96
DP-22 ig;t}%eve"’pme”t 100 7.540 12.100 92.42
DP-23 ig;t}%eve"’pme”t 100 8.133 12.150 84.40
DP-24 ig;t}%eve"’pme”t 100 3.290 12.050 44.82
DP-25 ig;t}%eve"’pme”t 100 5.764 12.300 32.88
DP-26 ig;t}%eve"’pme”t 100 9.647 12.150 101.89
DP-27 ig;t}%eve"’pme”t 100 6.028 12.050 81.42
DP-28 ig;t}%eve"’pme”t 100 9.972 12.150 110.17
DP-29 ig;t}%eve"’pme”t 100 14.023 12.150 154.97
DP-3 ig;t}%eve"’pme”t 100 4.441 12.100 38.98
DP-30 ig;t}%eve"’pme”t 100 0.769 12.100 9.73
DP-31 ig;t}%eve"’pme”t 100 1.197 12.100 15.22
DP-32 ig;t}%eve"’pme”t 100 3.406 12.100 39.76

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]
Page 6 of 25
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Subsection: Master Network Summary

Node Summary

Label Scenario Return Hydrograph Time to Peak Peak Flow
Event Volume (hours) (ft3/s)
(years) (ac-ft)
DP-33 Post-Development 100 5.231 12.100 69.08
100 YR
DP-34 ig;t}%e"e"’pme”t 100 26.136 12.400 167.92
DP-4 ig;t}%e"e"’pme”t 100 0.536 12.000 8.36
DP-5 ig;t}%e"e"’pme”t 100 0.874 12.050 12.59
DP-6 ig;t}%e"e"’pme”t 100 0.992 12.050 14.76
DP-7 ig;t}%e"e"’pme”t 100 2.479 12.050 37.97
DP-8 ig;t}%e"e"’pme”t 100 43.909 12.350 284.14
DP-9 ig;t}%e"e"’pme”t 100 1.472 12.050 22.81
3-75 ig;t}%e"e"’pme”t 100 22,558 12.250 180.87
0-100 ig;t}%e"e"’pme”t 100 1.960 12.050 28.14
0-101 ig;t}%e"e"’pme”t 100 2.175 12.050 29.20
0-102 ig;t}%e"e"’pme”t 100 0.532 12.050 7.76
0-108 ig;t}%e"e"’pme”t 100 2.182 12.050 29.95
0-110 ig;t}%e"e"’pme”t 100 0.405 12.050 5.70
0-122 ig;t}%e"e"’pme”t 100 0.405 12.050 6.29
0-125 ig;t}%e"e"’pme”t 100 1.411 12.100 18.67
0-126 ig;t}%e"e"’pme”t 100 17.508 12.150 178.97
0-127 ig;t}%e"e"’pme”t 100 1.208 12.000 20.57
0-129 ig;t}%e"e"’pme”t 100 3.426 12.150 36.99
0-137 ig;t}%e"e"’pme”t 100 1.178 12.050 17.75
0-138 ig;t}%e"e"’pme”t 100 3.210 12.100 41.28
0-73 ig;t}%e"e"’pme”t 100 1.143 12.050 17.59
0-74 ig;t}%e"e"’pme”t 100 1.263 12.050 17.27
0-75 ig;t}%e"e"’pme”t 100 0.223 12.050 3.35

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]
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Subsection: Master Network Summary

Node Summary

Label Scenario Return Hydrograph Time to Peak Peak Flow
Event Volume (hours) (ft3/s)
(years) (ac-ft)
0-80 Post Development 100 0.858 12.050 11.80
100 YR ’ ’ ’
Post-Development
0-81 100 YR 100 0.637 12.050 9.41
Post-Development
0-82 100 YR 100 1.016 12.050 15.33
Post-Development
0-86 100 YR 100 1.444 12.050 19.35
Post-Development
0-96 100 YR 100 0.742 12.050 11.50
Post-Development
0-98 100 YR 100 2.127 12.100 27.04
Pond Summary
Label Scenario Return  Hydrograph Time to Peak  Peak Flow Maximum Maximum
Event Volume (hours) (ft3/s) Water Pond Storage
(years) (ac-ft) Surface (ac-ft)
Elevation
(ft)
. Post-
Bxist. HFR | hevelopment 100 37.106 12.150 400.62 (N/A) (N/A)
Pond 16 (IN)
100 YR
Exist. HFR Post-
Pond 16 Development 100 36.950 12.350 258.25 7,462.42 6.804
(ouT) 100 YR
Post-
EgnNdolrt?m) Development 100 2.793 12.050 38.16 (N/A) (N/A)
100 YR
FH North Post-
Pond 1 Development 100 2.517 12.250 20.41 7,394.10 0.769
(ouT) 100 YR
Post-
FH North Development 100 6.505 12.100 86.17 (N/A) (N/A)
Pond 12 (IN)
100 YR
FH North Post-
Pond 12 Development 100 5.764 12.300 32.88 7,548.93 1.898
(OuT) 100 YR
Post-
FH North Development 100 17.420 12.100 217.23 (N/A) (N/A)
Pond 4 (IN)
100 YR
FH North Post-
Pond 4 Development 100 16.350 12.250 139.15 7,428.27 3.872
(OuT) 100 YR
Post-
FH North Development 100 32.794 12.150 383.43 (N/A) (N/A)
Pond 8 (IN) 100 YR

100-YR Model.ppc
4/4/2018

Center

Bentley Systems, Inc. Haestad Methods Solution

Bentley PondPack V8i

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

[08.11.01.56]
Page 8 of 25



Subsection: Master Network Summary

Pond Summary

Label

FH North
Pond 8
(OUT)

Golf Course
Pond 6 (IN)

Golf Course
Pond 6
(0uT)

Golf Course
Pond 7 (IN)

Golf Course
Pond 7
(0uT)

Scenario

Post-
Development
100 YR

Post-
Development
100 YR

Post-
Development
100 YR

Post-
Development
100 YR

Post-
Development
100 YR

Return
Event

(years)

100

100

100

100

100

Hydrograph  Time to Peak  Peak Flow
Volume (hours) (ft3/s)
(ac-ft)
30.083 12.300 255.78
17.962 12.100 215.40
17.947 12.150 212.28
21.391 12.100 253.17
21.391 12.150 250.27

Maximum
Water
Surface
Elevation

(fH)

7,378.06

(N/A)

7,436.83

(N/A)

7,424.94

Maximum
Pond Storage
(ac-ft)

7.039

(N/A)

3.002

(N/A)

1.819

100-YR Model.ppc
4/4/2018

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
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Subsection: Time-Depth Curve Return Event: 100 years
Label: Colo Springs 2015 Storm Event: TYPE Il 24 HOUR

Time-Depth Curve: TYPE Il 24 HOUR

Label TYPE 1l 24 HOUR

Start Time 0.000 hours
Increment 0.250 hours
End Time 24.000 hours
Return Event 100 years

CUMULATIVE RAINFALL (in)
Output Time Increment = 0.250 hours
Time on left represents time for first value in each row.

Time Depth Depth Depth Depth Depth
(hours) (in) (in) (in) (in) (in)

0.000 0.0 0.0 0.0 0.0 0.1
1.250 0.1 0.1 0.1 0.1 0.1
2.500 0.1 0.1 0.2 0.2 0.2
3.750 0.2 0.2 0.2 0.3 0.3
5.000 0.3 0.3 0.3 0.3 0.4
6.250 0.4 0.4 0.4 0.5 0.5
7.500 0.5 0.5 0.6 0.6 0.6
8.750 0.6 0.7 0.7 0.7 0.8
10.000 0.8 0.9 0.9 1.0 1.1
11.250 1.2 1.3 1.8 3.0 3.3
12.500 3.4 35 3.6 3.6 3.7
13.750 3.7 3.8 3.8 3.9 3.9
15.000 3.9 4.0 4.0 4.0 4.1
16.250 4.1 4.1 4.1 4.2 4.2
17.500 4.2 4.2 4.2 4.3 4.3
18.750 4.3 4.3 4.3 4.4 4.4
20.000 4.4 4.4 4.4 4.4 4.4
21.250 4.5 4.5 4.5 4.5 4.5
22.500 4.5 4.5 4.5 4.6 4.6
23.750 4.6 4.6 (N/A) (N/A) (N/A)

Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack V8i

100-YR Model.ppc Center [08.11.01.56]

4/4/2018 27 Siemon Company Drive Suite 200 W Page 10 of 25

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



Subsection: Elevation-Area Volume Curve

Return Event: 100 years

Label: FH North Pond 1 Storm Event: TYPE Il 24 HOUR
Elevation Planimeter Area Al+A2+sqr Volume Volume (Total)
(ft) (ft2) (acres) (A1*A2) (ac-ft) (ac-ft)
(acres)
7,390.00 0.0000 0.004 0.000 0.000 0.000
7,392.00 0.0000 0.242 0.277 0.185 0.185
7,394.00 0.0000 0.311 0.827 0.552 0.736
7,396.00 0.0000 0.387 1.045 0.697 1.433

100-YR Model.ppc

4/4/2018

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]
Page 11 of 25



Subsection: Elevation-Area Volume Curve

Return Event: 100 years

Label: FH North Pond 12 Storm Event: TYPE Il 24 HOUR
Elevation Planimeter Area Al+A2+sqr Volume Volume (Total)
(ft) (ft2) (acres) (A1*A2) (ac-ft) (ac-ft)
(acres)
7,544.50 0.0000 0.002 0.000 0.000 0.000
7,546.00 0.0000 0.462 0.494 0.247 0.247
7,548.00 0.0000 0.600 1.588 1.059 1.306
7,550.00 0.0000 0.749 2.019 1.346 2.652
7,5652.00 0.0000 0.905 2.477 1.652 4.304

100-YR Model.ppc

4/4/2018

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]
Page 12 of 25



Subsection: Elevation-Area Volume Curve

Return Event: 100 years

Label: FH North Pond 4 Storm Event: TYPE Il 24 HOUR
Elevation Planimeter Area Al+A2+sqr Volume Volume (Total)
(ft) (ft2) (acres) (A1*A2) (ac-ft) (ac-ft)
(acres)
7,421.50 0.0000 0.004 0.000 0.000 0.000
7,422.00 0.0000 0.004 0.012 0.002 0.002
7,424.00 0.0000 0.248 0.283 0.189 0.191
7,426.00 0.0000 0.981 1.722 1.148 1.339
7,428.00 0.0000 1.226 3.304 2.202 3.542
7,430.00 0.0000 1.432 3.983 2.655 6.197
7,432.00 0.0000 1.651 4.621 3.080 9.277

100-YR Model.ppc

4/4/2018

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]
Page 13 of 25



Subsection: Elevation-Area Volume Curve

Return Event: 100 years

Label: FH North Pond 8 Storm Event: TYPE Il 24 HOUR
Elevation Planimeter Area Al+A2+sqr Volume Volume (Total)
(ft) (ft2) (acres) (A1*A2) (ac-ft) (ac-ft)
(acres)
7,369.00 0.0000 0.009 0.000 0.000 0.000
7,370.00 0.0000 0.009 0.027 0.009 0.009
7,372.00 0.0000 0.415 0.485 0.323 0.332
7,374.00 0.0000 0.918 1.950 1.300 1.633
7,376.00 0.0000 1411 3.467 2.311 3.944
7,378.00 0.0000 1.594 4.505 3.003 6.947
7,380.00 0.0000 1.788 5.070 3.380 10.327
7,382.00 0.0000 2.032 5.726 3.817 14.145

100-YR Model.ppc

4/4/2018

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]
Page 14 of 25



Subsection: Composite Rating Curve

Label: FH North Pond 1

Composite Outflow Summary

Return Event: 100 years
Storm Event: TYPE Il 24 HOUR

Water Surface Flow Tailwater Elevation Convergence Error
Elevation (ft3/s) (ft) (ft)
(f)
7,390.00 0.00 (N/A) 0.00
7,390.50 0.21 (N/A) 0.00
7,391.00 0.42 (N/A) 0.00
7,391.50 0.63 (N/A) 0.00
7,392.00 0.84 (N/A) 0.00
7,392.50 1.05 (N/A) 0.00
7,392.75 1.15 (N/A) 0.00
7,393.00 2.70 (N/A) 0.00
7,393.50 9.09 (N/A) 0.00
7,394.00 18.16 (N/A) 0.00
7,394.50 29.05 (N/A) 0.00
7,395.00 41.22 (N/A) 0.00
7,395.50 47.14 (N/A) 0.00
7,396.00 48.76 (N/A) 0.00

Contributing Structures

(no Q: Riser - 1,0Orifice - 1,Culvert - 1)
Orifice - 1,Culvert - 1 (no Q: Riser - 1)
Orifice - 1,Culvert - 1 (no Q: Riser - 1)
Orifice - 1,Culvert - 1 (no Q: Riser - 1)
Orifice - 1,Culvert - 1 (no Q: Riser - 1)
Orifice - 1,Culvert - 1 (no Q: Riser - 1)
Orifice - 1,Culvert - 1 (no Q: Riser - 1)
Riser - 1,0rifice - 1,Culvert - 1
Riser - 1,0rifice - 1,Culvert - 1
Riser - 1,0rifice - 1,Culvert - 1
Riser - 1,0rifice - 1,Culvert - 1
Riser - 1,0rifice - 1,Culvert - 1
Riser - 1,Culvert - 1 (no Q: Orifice - 1)
Riser - 1,Culvert - 1 (no Q: Orifice - 1)

100-YR Model.ppc
4/4/2018

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]
Page 15 of 25



Subsection: Composite Rating Curve

Label: FH North Pond 12

Composite Outflow Summary

Return Event: 100 years
Storm Event: TYPE Il 24 HOUR

Water Surface Flow Tailwater Elevation Convergence Error
Elevation (ft3/s) (ft) (ft)
(f)
7,544.50 0.00 (N/A) 0.00
7,545.00 0.09 (N/A) 0.00
7,545.50 0.19 (N/A) 0.00
7,546.00 0.28 (N/A) 0.00
7,546.50 0.37 (N/A) 0.00
7,546.75 0.42 (N/A) 0.00
7,547.00 1.93 (N/A) 0.00
7,547.50 8.19 (N/A) 0.00
7,548.00 17.12 (N/A) 0.00
7,548.50 27.99 (N/A) 0.00
7,549.00 33.62 (N/A) 0.00
7,549.50 35.86 (N/A) 0.00
7,550.00 37.97 (N/A) 0.00
7,550.50 39.96 (N/A) 0.00
7,5651.00 41.87 (N/A) 0.00
7,5651.50 43.69 (N/A) 0.00
7,552.00 45.43 (N/A) 0.00

Contributing Structures

(no Q: Riser - 1,0rifice - 1,Culvert - 1)
Orifice - 1,Culvert - 1 (no Q: Riser - 1)
Orifice - 1,Culvert - 1 (no Q: Riser - 1)
Orifice - 1,Culvert - 1 (no Q: Riser - 1)
Orifice - 1,Culvert - 1 (no Q: Riser - 1)
Orifice - 1,Culvert - 1 (no Q: Riser - 1)
Riser - 1,0rifice - 1,Culvert - 1

Riser - 1,0rifice - 1,Culvert - 1

Riser - 1,0rifice - 1,Culvert - 1

Riser - 1,0rifice - 1,Culvert - 1

Riser - 1,Culvert - 1 (no Q: Orifice - 1)
Riser - 1,Culvert - 1 (no Q: Orifice - 1)
Riser - 1,Culvert - 1 (no Q: Orifice - 1)
Riser - 1,Culvert - 1 (no Q: Orifice - 1)
Riser - 1,Culvert - 1 (no Q: Orifice - 1)
Riser - 1,Culvert - 1 (no Q: Orifice - 1)
Riser - 1,Culvert - 1 (no Q: Orifice - 1)

100-YR Model.ppc
4/4/2018

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]
Page 16 of 25



Subsection: Composite Rating Curve Return Event: 100 years
Label: FH North Pond 4 Storm Event: TYPE Il 24 HOUR

Composite Outflow Summary

Water Surface Flow Tailwater Elevation Convergence Error
Elevation (ft3/s) (ft) (ft)
(f)
7,421.50 0.00 (N/A) 0.00
7,422.00 0.09 (N/A) 0.00
7,422.50 0.19 (N/A) 0.00
7,423.00 0.29 (N/A) 0.00
7,423.50 0.38 (N/A) 0.00
7,424.00 0.48 (N/A) 0.00
7,424.50 0.57 (N/A) 0.00
7,425.00 0.67 (N/A) 0.00
7,425.50 0.77 (N/A) 0.00
7,426.00 11.42 (N/A) 0.00
7,426.50 30.84 (N/A) 0.00
7,427.00 55.96 (N/A) 0.00
7,427.50 85.67 (N/A) 0.00
7,428.00 119.35 (N/A) 0.00
7,428.50 156.50 (N/A) 0.00
7,429.00 196.62 (N/A) 0.00
7,429.50 205.78 (N/A) 0.00
7,430.00 211.74 (N/A) 0.00
7,430.50 217.53 (N/A) 0.00
7,431.00 223.18 (N/A) 0.00
7,431.50 228.71 (N/A) 0.00
7,432.00 234.08 (N/A) 0.00

Contributing Structures
(no Q: Riser - 1,0Orifice - 1,Culvert - 1)
Orifice - 1,Culvert - 1 (no Q: Riser - 1)
Orifice - 1,Culvert - 1 (no Q: Riser - 1)
Orifice - 1,Culvert - 1 (no Q: Riser - 1)
Orifice - 1,Culvert - 1 (no Q: Riser - 1)
Orifice - 1,Culvert - 1 (no Q: Riser - 1)
Orifice - 1,Culvert - 1 (no Q: Riser - 1)
Orifice - 1,Culvert - 1 (no Q: Riser - 1)
Orifice - 1,Culvert - 1 (no Q: Riser - 1)
Riser - 1,0rifice - 1,Culvert - 1
Riser - 1,0rifice - 1,Culvert - 1
Riser - 1,0rifice - 1,Culvert - 1
Riser - 1,0rifice - 1,Culvert - 1
Riser - 1,0rifice - 1,Culvert - 1
Riser - 1,0rifice - 1,Culvert - 1
Riser - 1,0rifice - 1,Culvert - 1
Riser - 1,Culvert - 1 (no Q: Orifice - 1)
Riser - 1,Culvert - 1 (no Q: Orifice - 1)
Riser - 1,Culvert - 1 (no Q: Orifice - 1)
Riser - 1,Culvert - 1 (no Q: Orifice - 1)
Riser - 1,Culvert - 1 (no Q: Orifice - 1)

Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack V8i
100-YR Model.ppc Center [08.11.01.56]
4/4/2018 27 Siemon Company Drive Suite 200 W Page 17 of 25

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



Subsection: Composite Rating Curve Return Event: 100 years
Label: FH North Pond 4 Storm Event: TYPE Il 24 HOUR

Composite Outflow Summary

Contributing Structures
| Riser - 1,Culvert - 1 (no Q: Orifice - 1) |

Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack V8i
100-YR Model.ppc Center [08.11.01.56]
4/4/2018 27 Siemon Company Drive Suite 200 W Page 18 of 25

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



Subsection: Composite Rating Curve

Label:

FH North Pond 8

Composite Outflow Summary

Return Event: 100 years
Storm Event: TYPE Il 24 HOUR

Water Surface Flow Tailwater Elevation Convergence Error
Elevation (ft3/s) (ft) (ft)
(f)
7,369.00 0.00 (N/A) 0.00
7,369.25 0.00 (N/A) 0.00
7,369.50 0.00 (N/A) 0.00
7,370.00 0.12 (N/A) 0.00
7,370.50 0.23 (N/A) 0.00
7,371.00 0.35 (N/A) 0.00
7,371.50 0.47 (N/A) 0.00
7,372.00 0.58 (N/A) 0.00
7,372.50 0.69 (N/A) 0.00
7,373.00 0.81 (N/A) 0.00
7,373.50 0.92 (N/A) 0.00
7,374.00 1.04 (N/A) 0.00
7,374.50 1.15 (N/A) 0.00
7,374.75 1.21 (N/A) 0.00
7,375.00 7.17 (N/A) 0.00
7,375.50 32.24 (N/A) 0.00
7,376.00 68.01 (N/A) 0.00
7,376.50 112.00 (N/A) 0.00
7,377.00 162.75 (N/A) 0.00
7,377.50 219.40 (N/A) 0.00
7,378.00 254.44 (N/A) 0.00
7,378.50 266.12 (N/A) 0.00
7,379.00 277.33 (N/A) 0.00
7,379.50 288.06 (N/A) 0.00
7,380.00 298.45 (N/A) 0.00
7,380.50 308.47 (N/A) 0.00
7,381.00 318.15 (N/A) 0.00
7,381.50 327.59 (N/A) 0.00
7,382.00 336.74 (N/A) 0.00

Contributing Structures

(no Q: Riser - 1,0Orifice - 1,Culvert - 1)
(no Q: Riser - 1,0Orifice - 1,Culvert - 1)
(no Q: Riser - 1,0Orifice - 1,Culvert - 1)

Orifice - 1,Culvert - 1
Orifice - 1,Culvert - 1
Orifice - 1,Culvert - 1
Orifice - 1,Culvert - 1
Orifice - 1,Culvert - 1
Orifice - 1,Culvert - 1
Orifice - 1,Culvert - 1
Orifice - 1,Culvert - 1
Orifice - 1,Culvert - 1
Orifice - 1,Culvert - 1
Orifice - 1,Culvert - 1

(no Q:
(no Q:
(no Q:
(no Q:
(no Q:
(no Q:
(no Q:
(no Q:
(no Q:
(no Q:
(no Q:

100-YR Model.ppc

4/4/2018

Riser - 1)
Riser - 1)
Riser - 1)
Riser - 1)
Riser - 1)
Riser - 1)
Riser - 1)
Riser - 1)
Riser - 1)
Riser - 1)
Riser - 1)

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]
Page 19 of 25



Subsection: Composite Rating Curve
Label: FH North Pond 8

Composite Outflow Summary

Contributing Structures

Riser - 1,Culvert - 1
Riser - 1,Culvert - 1
Riser - 1,Culvert - 1
Riser - 1,Culvert - 1
Riser - 1,Culvert - 1
Riser - 1,Culvert - 1
Riser - 1,Culvert - 1
Riser - 1,Culvert - 1
Riser - 1,Culvert - 1

(no Q:
(no Q:
(no Q:
(no Q:
(no Q:
(no Q:
(no Q:
(no Q:
(no Q:

Riser - 1,0rifice - 1,Culvert - 1
Riser - 1,0rifice - 1,Culvert - 1
Riser - 1,Orifice - 1,Culvert - 1
Riser - 1,0rifice - 1,Culvert - 1
Riser - 1,0rifice - 1,Culvert - 1
Riser - 1,Orifice - 1,Culvert - 1

Orifice - 1)
Orifice - 1)
Orifice - 1)
Orifice - 1)
Orifice - 1)
Orifice - 1)
Orifice - 1)
Orifice - 1)
Orifice - 1)

100-YR Model.ppc
4/4/2018

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: TYPE Il 24 HOUR

Bentley PondPack V8i
[08.11.01.56]
Page 20 of 25



Subsection: Elevation-Volume-Flow Table (Pond)
Label: FH North Pond 1

Infiltration

Infiltration Method

(Computed) No Infiltration

Initial Conditions

Elevation (Water Surface,

Return Event: 100 years
Storm Event: TYPE Il 24 HOUR

Initial) 7,390.00 ft

Volume (Initial) 0.000 ac-ft

Flow (Initial Outlet) 0.00 ft3/s

Flow (Initial Infiltration) 0.00 ft3/s

Flow (Initial, Total) 0.00 ft3/s

Time Increment 0.050 hours

Elevation Outflow Storage Area Infiltration Flow (Total) 25/t + O

(ft) (ft3/s) (ac-ft) (acres) (ft3/s) (ft3/s) (ft3/s)
7,390.00 0.00 0.000 0.004 0.00 0.00 0.00
7,390.50 0.21 0.007 0.029 0.00 0.21 3.74
7,391.00 0.42 0.033 0.077 0.00 0.42 16.33
7,391.50 0.63 0.088 0.148 0.00 0.63 43.31
7,392.00 0.84 0.185 0.242 0.00 0.84 90.25
7,392.50 1.05 0.310 0.258 0.00 1.05 151.00
7,392.75 1.15 0.375 0.267 0.00 1.15 182.89
7,393.00 2.70 0.443 0.275 0.00 2.70 217.24
7,393.50 9.09 0.585 0.293 0.00 9.09 292.39
7,394.00 18.16 0.736 0.311 0.00 18.16 374.53
7,394.50 29.05 0.896 0.329 0.00 29.05 462.88
7,395.00 41.22 1.066 0.348 0.00 41.22 556.98
7,395.50 47.14 1.244 0.367 0.00 47.14 649.42
7,396.00 48.76 1.433 0.387 0.00 48.76 742.29

Bentley Systems, Inc. Haestad Methods Solution

100-YR Model.ppc

Center

4/4/2018 27 Siemon Company Drive Suite 200 W
Watertown, CT 06795 USA +1-203-755-1666

Bentley PondPack V8i
[08.11.01.56]
Page 21 of 25



Subsection: Elevation-Volume-Flow Table (Pond)
Label: FH North Pond 12

Infiltration

Infiltration Method

(Computed) No Infiltration

Initial Conditions

Elevation (Water Surface,

Return Event: 100 years
Storm Event: TYPE Il 24 HOUR

Initial) 7,544.50 ft

Volume (Initial) 0.000 ac-ft

Flow (Initial Outlet) 0.00 ft3/s

Flow (Initial Infiltration) 0.00 ft3/s

Flow (Initial, Total) 0.00 ft3/s

Time Increment 0.050 hours

Elevation Outflow Storage Area Infiltration Flow (Total) 25/t + O

(ft) (ft3/s) (ac-ft) (acres) (ft3/s) (ft3/s) (ft3/s)
7,544.50 0.00 0.000 0.002 0.00 0.00 0.00
7,545.00 0.09 0.013 0.066 0.00 0.09 6.48
7,545.50 0.19 0.081 0.219 0.00 0.19 39.23
7,546.00 0.28 0.247 0.462 0.00 0.28 119.92
7,546.50 0.37 0.486 0.495 0.00 0.37 235.77
7,546.75 0.42 0.612 0.512 0.00 0.42 296.70
7,547.00 1.93 0.742 0.529 0.00 1.93 361.15
7,547.50 8.19 1.015 0.564 0.00 8.19 499.59
7,548.00 17.12 1.306 0.600 0.00 17.12 649.32
7,548.50 27.99 1.615 0.636 0.00 27.99 809.69
7,549.00 33.62 1.942 0.672 0.00 33.62 973.58
7,549.50 35.86 2.288 0.710 0.00 35.86 1,143.10
7,550.00 37.97 2.652 0.749 0.00 37.97 1,321.75
7,550.50 39.96 3.036 0.787 0.00 39.96 1,509.54
7,551.00 41.87 3.439 0.825 0.00 41.87 1,706.45
7,551.50 43.69 3.862 0.865 0.00 43.69 1,912.72
7,552.00 45.43 4.304 0.905 0.00 45.43 2,128.56

Bentley Systems, Inc. Haestad Methods Solution

100-YR Model.ppc

Center

4/4/2018 27 Siemon Company Drive Suite 200 W
Watertown, CT 06795 USA +1-203-755-1666

Bentley PondPack V8i
[08.11.01.56]
Page 22 of 25



Subsection: Elevation-Volume-Flow Table (Pond)
Label: FH North Pond 4

Infiltration

Infiltration Method

(Computed) No Infiltration

Initial Conditions

Elevation (Water Surface,

Return Event: 100 years
Storm Event: TYPE Il 24 HOUR

Initial) 7,421.50 ft

Volume (Initial) 0.000 ac-ft

Flow (Initial Outlet) 0.00 ft3/s

Flow (Initial Infiltration) 0.00 ft3/s

Flow (Initial, Total) 0.00 ft3/s

Time Increment 0.050 hours

Elevation Outflow Storage Area Infiltration Flow (Total) 25/t + O

(ft) (ft3/s) (ac-ft) (acres) (ft3/s) (ft3/s) (ft3/s)
7,421.50 0.00 0.000 0.004 0.00 0.00 0.00
7,422.00 0.09 0.002 0.004 0.00 0.09 1.06
7,422.50 0.19 0.009 0.030 0.00 0.19 4.74
7,423.00 0.29 0.035 0.079 0.00 0.29 17.47
7,423.50 0.38 0.092 0.152 0.00 0.38 44.96
7,424.00 0.48 0.191 0.248 0.00 0.48 92.92
7,424.50 0.57 0.348 0.386 0.00 0.57 169.09
7,425.00 0.67 0.582 0.554 0.00 0.67 282.28
7,425.50 0.77 0.907 0.752 0.00 0.77 439.80
7,426.00 11.42 1.339 0.981 0.00 11.42 659.57
7,426.50 30.84 1.844 1.040 0.00 30.84 923.46
7,427.00 55.96 2.379 1.100 0.00 55.96 1,207.47
7,427.50 85.67 2.945 1.162 0.00 85.67 1,510.87
7,428.00 119.35 3.542 1.226 0.00 119.35 1,833.49
7,428.50 156.50 4.167 1.276 0.00 156.50 2,173.36
7,429.00 196.62 4.818 1.327 0.00 196.62 2,528.43
7,429.50 205.78 5.494 1.379 0.00 205.78 2,864.99
7,430.00 211.74 6.197 1.432 0.00 211.74 3,211.06
7,430.50 217.53 6.926 1.485 0.00 217.53 3,569.83
7,431.00 223.18 7.682 1.540 0.00 223.18 3,941.46
7,431.50 228.71 8.466 1.595 0.00 228.71 4,326.23
7,432.00 234.08 9.277 1.651 0.00 234.08 4,724.32

Bentley Systems, Inc. Haestad Methods Solution

100-YR Model.ppc

Center

4/4/2018 27 Siemon Company Drive Suite 200 W
Watertown, CT 06795 USA +1-203-755-1666

Bentley PondPack V8i
[08.11.01.56]
Page 23 of 25



Subsection: Elevation-Volume-Flow Table (Pond)
Label: FH North Pond 8

Infiltration

Infiltration Method

(Computed) No Infiltration

Initial Conditions

Elevation (Water Surface,

Return Event: 100 years
Storm Event: TYPE Il 24 HOUR

Initial) 7,369.00 ft

Volume (Initial) 0.000 ac-ft

Flow (Initial Outlet) 0.00 ft3/s

Flow (Initial Infiltration) 0.00 ft3/s

Flow (Initial, Total) 0.00 ft3/s

Time Increment 0.050 hours

Elevation Outflow Storage Area Infiltration Flow (Total) 25/t + O

(ft) (ft3/s) (ac-ft) (acres) (ft3/s) (ft3/s) (ft3/s)
7,369.00 0.00 0.000 0.009 0.00 0.00 0.00
7,369.25 0.00 0.002 0.009 0.00 0.00 1.09
7,369.50 0.00 0.004 0.009 0.00 0.00 2.18
7,370.00 0.12 0.009 0.009 0.00 0.12 4.47
7,370.50 0.23 0.023 0.054 0.00 0.23 11.44
7,371.00 0.35 0.069 0.137 0.00 0.35 33.85
7,371.50 0.47 0.166 0.257 0.00 0.47 80.81
7,372.00 0.58 0.332 0.415 0.00 0.58 161.47
7,372.50 0.69 0.566 0.522 0.00 0.69 274.74
7,373.00 0.81 0.857 0.642 0.00 0.81 415.47
7,373.50 0.92 1.210 0.774 0.00 0.92 586.62
7,374.00 1.04 1.633 0.918 0.00 1.04 791.20
7,374.50 1.15 2.120 1.031 0.00 1.15 1,027.05
7,374.75 1.21 2.385 1.091 0.00 1.21 1,155.47
7,375.00 7.17 2.665 1.151 0.00 7.17 1,297.03
7,375.50 32.24 3.272 1.278 0.00 32.24 1,615.90
7,376.00 68.01 3.944 1.411 0.00 68.01 1,976.89
7,376.50 112.00 4.661 1.456 0.00 112.00 2,367.74
7,377.00 162.75 5.400 1.501 0.00 162.75 2,776.25
7,377.50 219.40 6.162 1.547 0.00 219.40 3,201.72
7,378.00 254.44 6.947 1.594 0.00 254.44 3,616.84
7,378.50 266.12 7.756 1.641 0.00 266.12 4,020.00
7,379.00 277.33 8.589 1.690 0.00 277.33 4,434.25
7,379.50 288.06 9.446 1.738 0.00 288.06 4,859.76
7,380.00 298.45 10.327 1.788 0.00 298.45 5,296.84
7,380.50 308.47 11.236 1.848 0.00 308.47 5,746.74
7,381.00 318.15 12.175 1.908 0.00 318.15 6,210.82
7,381.50 327.59 13.144 1.970 0.00 327.59 6,689.43
7,382.00 336.74 14.145 2.032 0.00 336.74 7,182.75
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Project Summary
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Title Filing No.1
Engineer MAW
Company CCES
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Notes 2 Year (Filing 1 Only)
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Colo Springs 2015
FH North Pond 8
FH North Pond 8

FH North Pond 8

Table of Contents

Master Network Summary
Time-Depth Curve, 2 years
Elevation-Area Volume Curve, 2 years
Composite Rating Curve, 2 years

Elevation-Volume-Flow Table (Pond), 2 years



Subsection: Master Network Summary

Catchments Summary

Label Scenario Return Hydrograph Time to Peak Peak Flow
Event Volume (hours) (ft3/s)
(years) (ac-ft)
Post-Development 2
BS-18 YR (Filing 1 Only) 2 0.494 12.100 3.42
Post-Development 2
BS-19 YR (Filing 1 Only) 2 0.161 12.050 2.08
Post-Development 2
BS-20 YR (Filing 1 Only) 2 0.532 14.350 1.14
Post-Development 2
BS-21 YR (Filing 1 Only) 2 0.840 12.300 3.20
Post-Development 2
BS-22 YR (Filing 1 Only) 2 0.207 12.100 1.05
Post-Development 2
BS-23 YR (Filing 1 Only) 2 0.626 12.200 4.08
Post-Development 2
BS-23A YR (Filing 1 Only) 2 0.174 12.250 0.64
Node Summary
Label Scenario Return Hydrograph Time to Peak Peak Flow
Event Volume (hours) (ft3/s)
(years) (ac-ft)
Post-Development 2
DP-16 YR (Filing 1 Only) 2 2.856 12.150 11.61
Post-Development 2
DP-17 YR (Filing 1 Only) 2 0.989 24.000 1.13
Pond Summary
Label Scenario Return  Hydrograph Time to Peak  Peak Flow Maximum Maximum
Event Volume (hours) (ft3/s) Water Pond Storage
(years) (ac-ft) Surface (ac-ft)
Elevation
(fH)
Post-
FH North Development
Pond 8 (IN) | 2 YR (Filing 1 2 3.026 12.200 12.12 (N/A) (N/A)
Only)
FH North |I?)(():/te-lo ment
Pond 8 pr 2 0.989 24.000 1.13 7,374.42 2.034
(ouT) 2 YR (Filing 1
Only)
Post-
Golf Course | Development
Pond 6 (IN) | 2 YR (Filing 1 2 1.372 12.350 4.24 (N/A) (N/A)
Only)
Golf Course E(()a?/télo ment
Pond 6 pr 2 1.370 12.400 4.18 7,436.02 2.471
(ouT) 2 YR (Filing 1
Only)

Bentley Systems, Inc. Haestad Methods Solution

2-YR. FILING 1 ONLY.ppc

11/29/2017

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

Center
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Subsection: Master Network Summary

Pond Summary

Label Scenario Return  Hydrograph Time to Peak  Peak Flow Maximum Maximum
Event Volume (hours) (ft3/s) Water Pond Storage
(years) (ac-ft) Surface (ac-ft)
Elevation
()
Post-
Golf Course | Development
Pond 7 (IN) | 2 YR (Filing 1 2 1.738 12.350 5.39 (N/A) (N/A)
Only)
Golf Course E(;?/te;lo ment
Pond 7 pr 2 1.738 12.350 5.35 7,424.03 1.453
(ouT) 2 YR (Filing 1
Only)
Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack V8i
2-YR. FILING 1 ONLY.ppc Center [08.11.01.56]
11/29/2017 27 Siemon Company Drive Suite 200 W Page 3 of 9

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



Subsection: Time-Depth Curve

Label: Colo Springs 2015

Time-Depth Curve: TYPE Il 24 HOUR

Label

Start Time
Increment
End Time
Return Event

TYPE Il 24 HOUR

0.000 hours
0.250 hours
24.000 hours

2 years

CUMULATIVE RAINFALL (in)

Output Time Increment = 0.250 hours
Time on left represents time for first value in each row.

Return Event: 2 years
Storm Event: TYPE Il 24 HOUR

Time Depth Depth Depth Depth Depth
(hours) (in) (in) (in) (in) (in)
0.000 0.0 0.0 0.0 0.0 0.0
1.250 0.0 0.0 0.0 0.0 0.1
2.500 0.1 0.1 0.1 0.1 0.1
3.750 0.1 0.1 0.1 0.1 0.1
5.000 0.1 0.1 0.2 0.2 0.2
6.250 0.2 0.2 0.2 0.2 0.2
7.500 0.2 0.2 0.3 0.3 0.3
8.750 0.3 0.3 0.3 0.3 0.4
10.000 0.4 0.4 0.4 0.5 0.5
11.250 0.5 0.6 0.8 1.4 1.5
12.500 1.5 1.6 1.6 1.7 1.7
13.750 1.7 1.7 1.8 1.8 1.8
15.000 1.8 1.8 1.8 1.9 1.9
16.250 1.9 1.9 1.9 1.9 1.9
17.500 1.9 1.9 1.9 1.9 2.0
18.750 2.0 2.0 2.0 2.0 2.0
20.000 2.0 2.0 2.0 2.0 2.0
21.250 2.0 2.0 2.0 2.1 2.1
22.500 2.1 2.1 2.1 2.1 2.1
23.750 2.1 2.1 (N/A) (N/A) (N/A)

2-YR. FILING 1 ONLY.ppc

11/29/2017
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Subsection: Elevation-Area Volume Curve

Return Event: 2 years

Label: FH North Pond 8 Storm Event: TYPE Il 24 HOUR
Elevation Planimeter Area Al+A2+sqr Volume Volume (Total)
(ft) (ft2) (acres) (A1*A2) (ac-ft) (ac-ft)
(acres)
7,369.50 0.000 0.009 0.000 0.000 0.000
7,370.00 0.000 0.009 0.027 0.004 0.004
7,372.00 0.000 0.415 0.485 0.323 0.328
7,374.00 0.000 0.918 1.950 1.300 1.628
7,376.00 0.000 1411 3.467 2.311 3.939
7,378.00 0.000 1.594 4.505 3.003 6.943
7,380.00 0.000 1.788 5.070 3.380 10.323
7,382.00 0.000 2.032 5.726 3.817 14.140

2-YR. FILING 1 ONLY.ppc

11/29/2017
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Subsection: Composite Rating Curve

Label:

FH North Pond 8

Composite Outflow Summary

Return Event: 2 years
Storm Event: TYPE Il 24 HOUR

Water Surface Flow Tailwater Elevation Convergence Error
Elevation (ft3/s) (ft) (ft)
(ft)
7,369.50 0.00 (N/A) 0.00
7,370.00 0.12 (N/A) 0.00
7,370.50 0.23 (N/A) 0.00
7,371.00 0.35 (N/A) 0.00
7,371.50 0.47 (N/A) 0.00
7,372.00 0.58 (N/A) 0.00
7,372.50 0.69 (N/A) 0.00
7,373.00 0.81 (N/A) 0.00
7,373.50 0.92 (N/A) 0.00
7,374.00 1.04 (N/A) 0.00
7,374.50 1.15 (N/A) 0.00
7,374.75 1.21 (N/A) 0.00
7,375.00 7.17 (N/A) 0.00
7,375.50 32.24 (N/A) 0.00
7,376.00 68.01 (N/A) 0.00
7,376.50 112.00 (N/A) 0.00
7,377.00 162.75 (N/A) 0.00
7,377.50 219.40 (N/A) 0.00
7,378.00 254.44 (N/A) 0.00
7,378.50 266.12 (N/A) 0.00
7,379.00 277.33 (N/A) 0.00
7,379.50 288.06 (N/A) 0.00
7,380.00 298.45 (N/A) 0.00
7,380.50 308.47 (N/A) 0.00
7,381.00 318.15 (N/A) 0.00
7,381.50 327.59 (N/A) 0.00
7,382.00 336.74 (N/A) 0.00

Contributing Structures

(no Q: Riser - 1,0Orifice - 1,Culvert - 1)

Orifice - 1,Culvert - 1
Orifice - 1,Culvert - 1
Orifice - 1,Culvert - 1
Orifice - 1,Culvert - 1
Orifice - 1,Culvert - 1
Orifice - 1,Culvert - 1
Orifice - 1,Culvert - 1
Orifice - 1,Culvert - 1
Orifice - 1,Culvert - 1
Orifice - 1,Culvert - 1
Orifice - 1,Culvert - 1

(no Q:
(no Q:
(no Q:
(no Q:
(no Q:
(no Q:
(no Q:
(no Q:
(no Q:
(no Q:
(no Q:

Riser - 1)
Riser - 1)
Riser - 1)
Riser - 1)
Riser - 1)
Riser - 1)
Riser - 1)
Riser - 1)
Riser - 1)
Riser - 1)
Riser - 1)

Riser - 1,0rifice - 1,Culvert - 1
Riser - 1,0rifice - 1,Culvert - 1
Riser - 1,0rifice - 1,Culvert - 1
Riser - 1,0rifice - 1,Culvert - 1

2-YR. FILING 1 ONLY.ppc
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Subsection: Composite Rating Curve Return Event: 2 years
Label: FH North Pond 8 Storm Event: TYPE Il 24 HOUR

Composite Outflow Summary

Contributing Structures
Riser - 1,0rifice - 1,Culvert - 1
Riser - 1,0rifice - 1,Culvert - 1
Riser - 1,Culvert - 1 (no Q: Orifice - 1)
Riser - 1,Culvert - 1 (no Q: Orifice - 1)
Riser - 1,Culvert - 1 (no Q: Orifice - 1)
Riser - 1,Culvert - 1 (no Q: Orifice - 1)
Riser - 1,Culvert - 1 (no Q: Orifice - 1)
Riser - 1,Culvert - 1 (no Q: Orifice - 1)
Riser - 1,Culvert - 1 (no Q: Orifice - 1)
Riser - 1,Culvert - 1 (no Q: Orifice - 1)
Riser - 1,Culvert - 1 (no Q: Orifice - 1)

Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack V8i
2-YR. FILING 1 ONLY.ppc Center [08.11.01.56]
11/29/2017 27 Siemon Company Drive Suite 200 W Page 7 of 9
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Subsection: Elevation-Volume-Flow Table (Pond)
Label: FH North Pond 8

Infiltration

Infiltration Method

(Computed) No Infiltration

Initial Conditions

Elevation (Water Surface,

Return Event: 2 years
Storm Event: TYPE Il 24 HOUR

Initial) 7,369.50 ft

Volume (Initial) 0.000 ac-ft

Flow (Initial Outlet) 0.00 ft3/s

Flow (Initial Infiltration) 0.00 ft3/s

Flow (Initial, Total) 0.00 ft3/s

Time Increment 0.050 hours

Elevation Outflow Storage Area Infiltration Flow (Total) 25/t + O

(ft) (ft3/s) (ac-ft) (acres) (ft3/s) (ft3/s) (ft3/s)
7,369.50 0.00 0.000 0.009 0.00 0.00 0.00
7,370.00 0.12 0.004 0.009 0.00 0.12 2.30
7,370.50 0.23 0.019 0.054 0.00 0.23 9.26
7,371.00 0.35 0.065 0.137 0.00 0.35 31.67
7,371.50 0.47 0.162 0.257 0.00 0.47 78.63
7,372.00 0.58 0.328 0.415 0.00 0.58 159.29
7,372.50 0.69 0.562 0.522 0.00 0.69 272.56
7,373.00 0.81 0.852 0.642 0.00 0.81 413.29
7,373.50 0.92 1.206 0.774 0.00 0.92 584.45
7,374.00 1.04 1.628 0.918 0.00 1.04 789.02
7,374.50 1.15 2.115 1.031 0.00 1.15 1,024.87
7,374.75 1.21 2.380 1.091 0.00 1.21 1,153.29
7,375.00 7.17 2.661 1.151 0.00 7.17 1,294.86
7,375.50 32.24 3.268 1.278 0.00 32.24 1,613.72
7,376.00 68.01 3.939 1.411 0.00 68.01 1,974.71
7,376.50 112.00 4.656 1.456 0.00 112.00 2,365.56
7,377.00 162.75 5.395 1.501 0.00 162.75 2,774.07
7,377.50 219.40 6.157 1.547 0.00 219.40 3,199.55
7,378.00 254.44 6.943 1.594 0.00 254.44 3,614.66
7,378.50 266.12 7.751 1.641 0.00 266.12 4,017.82
7,379.00 277.33 8.584 1.690 0.00 277.33 4,432.07
7,379.50 288.06 9.441 1.738 0.00 288.06 4,857.58
7,380.00 298.45 10.323 1.788 0.00 298.45 5,294.67
7,380.50 308.47 11.232 1.848 0.00 308.47 5,744.56
7,381.00 318.15 12.170 1.908 0.00 318.15 6,208.65
7,381.50 327.59 13.140 1.970 0.00 327.59 6,687.26
7,382.00 336.74 14.140 2.032 0.00 336.74 7,180.58

Bentley Systems, Inc. Haestad Methods Solution

2-YR. FILING 1 ONLY.ppc
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Project Summary

Flying Horse North

Title Filing No.1
Engineer MAW
Company CCES
Date 11/20/2017
Notes 5 Year (Filing 1 Only)
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Colo Springs 2015
FH North Pond 8
FH North Pond 8

FH North Pond 8

Table of Contents

Master Network Summary
Time-Depth Curve, 5 years
Elevation-Area Volume Curve, 5 years
Composite Rating Curve, 5 years

Elevation-Volume-Flow Table (Pond), 5 years



Subsection: Master Network Summary

Catchments Summary

Label Scenario Return Hydrograph Time to Peak Peak Flow
Event Volume (hours) (ft3/s)
(years) (ac-ft)
Post-Development 5
BS-18 YR (Filing 1 Only) 5 1.112 12.100 12.24
Post-Development 5
BS-19 YR (Filing 1 Only) 5 0.312 12.050 4.62
Post-Development 5
BS-20 YR (Filing 1 Only) 5 1.513 12.150 9.35
Post-Development 5
BS-21 YR (Filing 1 Only) 5 2.002 12.250 13.46
Post-Development 5
BS-22 YR (Filing 1 Only) 5 0.502 12.100 5.15
Post-Development 5
BS-23 YR (Filing 1 Only) 5 1.353 12.150 12.91
Post-Development 5
BS-23A YR (Filing 1 Only) 5 0.432 12.150 3.28
Node Summary
Label Scenario Return Hydrograph Time to Peak Peak Flow
Event Volume (hours) (ft3/s)
(years) (ac-ft)
Post-Development 5
DP-16 YR (Filing 1 Only) 5 6.787 12.150 47.28
Post-Development 5
DP-17 YR (Filing 1 Only) 5 4.742 13.600 10.89
Pond Summary
Label Scenario Return  Hydrograph Time to Peak  Peak Flow Maximum Maximum
Event Volume (hours) (ft3/s) Water Pond Storage
(years) (ac-ft) Surface (ac-ft)
Elevation
(fH)
Post-
FH North Development
Pond 8 (IN) | 5 YR (Filing 1 5 7.213 12.200 49.73 (N/A) (N/A)
Only)
FH North |I?)(():/te-lo ment
Pond 8 pr 5 4.742 13.600 10.89 7,375.07 2.747
(ouT) 5 YR (Filing 1
Only)
Post-
Golf Course | Development
Pond 6 (IN) | 5 YR (Filing 1 5 3.515 12.200 22.52 (N/A) (N/A)
Only)
Golf Course E(()a?/télo ment
Pond 6 pr 5 3.510 12.250 21.92 7,436.11 2.529
(ouT) 5 YR (Filing 1
Only)

Bentley Systems, Inc. Haestad Methods Solution

5-YR. FILING 1 ONLY.ppc
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27 Siemon Company Drive Suite 200 W
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Center
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Subsection: Master Network Summary

Pond Summary

Label Scenario Return  Hydrograph Time to Peak  Peak Flow Maximum Maximum
Event Volume (hours) (ft3/s) Water Pond Storage
(years) (ac-ft) Surface (ac-ft)
Elevation
()
Post-
Golf Course | Development
Pond 7 (IN) | 5 YR (Filing 1 5 4.324 12.200 26.09 (N/A) (N/A)
Only)
Golf Course E(;?/te;lo ment
Pond 7 pr 5 4.325 12.250 26.02 7,424.14 1.493
(OUT) 5 YR (Filing 1
Only)
Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack V8i
5-YR. FILING 1 ONLY.ppc Center [08.11.01.56]
11/29/2017 27 Siemon Company Drive Suite 200 W Page 3 of 9

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



Subsection: Time-Depth Curve

Label: Colo Springs 2015

Time-Depth Curve: TYPE Il 24 HOUR

Label

Start Time
Increment
End Time
Return Event

TYPE Il 24 HOUR

0.000 hours
0.250 hours
24.000 hours

5 years

CUMULATIVE RAINFALL (in)

Output Time Increment = 0.250 hours
Time on left represents time for first value in each row.

Return Event: 5 years
Storm Event: TYPE Il 24 HOUR

Time Depth Depth Depth Depth Depth
(hours) (in) (in) (in) (in) (in)
0.000 0.0 0.0 0.0 0.0 0.0
1.250 0.0 0.0 0.1 0.1 0.1
2.500 0.1 0.1 0.1 0.1 0.1
3.750 0.1 0.1 0.1 0.2 0.2
5.000 0.2 0.2 0.2 0.2 0.2
6.250 0.2 0.2 0.3 0.3 0.3
7.500 0.3 0.3 0.3 0.3 0.4
8.750 0.4 0.4 0.4 0.4 0.5
10.000 0.5 0.5 0.5 0.6 0.6
11.250 0.7 0.8 1.0 1.8 1.9
12.500 2.0 2.0 2.1 2.1 2.2
13.750 2.2 2.2 2.3 2.3 2.3
15.000 2.3 2.3 2.3 24 24
16.250 24 24 24 24 2.5
17.500 2.5 2.5 2.5 2.5 2.5
18.750 2.5 2.5 2.5 2.6 2.6
20.000 2.6 2.6 2.6 2.6 2.6
21.250 2.6 2.6 2.6 2.6 2.6
22.500 2.7 2.7 2.7 2.7 2.7
23.750 2.7 2.7 (N/A) (N/A) (N/A)

5-YR. FILING 1 ONLY.ppc
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Subsection: Elevation-Area Volume Curve

Return Event: 5 years

Label: FH North Pond 8 Storm Event: TYPE Il 24 HOUR
Elevation Planimeter Area Al+A2+sqr Volume Volume (Total)
(ft) (ft2) (acres) (A1*A2) (ac-ft) (ac-ft)
(acres)
7,369.50 0.000 0.009 0.000 0.000 0.000
7,370.00 0.000 0.009 0.027 0.004 0.004
7,372.00 0.000 0.415 0.485 0.323 0.328
7,374.00 0.000 0.918 1.950 1.300 1.628
7,376.00 0.000 1411 3.467 2.311 3.939
7,378.00 0.000 1.594 4.505 3.003 6.943
7,380.00 0.000 1.788 5.070 3.380 10.323
7,382.00 0.000 2.032 5.726 3.817 14.140

5-YR. FILING 1 ONLY.ppc
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Subsection: Composite Rating Curve

Label:

FH North Pond 8

Composite Outflow Summary

Return Event: 5 years
Storm Event: TYPE Il 24 HOUR

Water Surface Flow Tailwater Elevation Convergence Error
Elevation (ft3/s) (ft) (ft)
(ft)
7,369.50 0.00 (N/A) 0.00
7,370.00 0.12 (N/A) 0.00
7,370.50 0.23 (N/A) 0.00
7,371.00 0.35 (N/A) 0.00
7,371.50 0.47 (N/A) 0.00
7,372.00 0.58 (N/A) 0.00
7,372.50 0.69 (N/A) 0.00
7,373.00 0.81 (N/A) 0.00
7,373.50 0.92 (N/A) 0.00
7,374.00 1.04 (N/A) 0.00
7,374.50 1.15 (N/A) 0.00
7,374.75 1.21 (N/A) 0.00
7,375.00 7.17 (N/A) 0.00
7,375.50 32.24 (N/A) 0.00
7,376.00 68.01 (N/A) 0.00
7,376.50 112.00 (N/A) 0.00
7,377.00 162.75 (N/A) 0.00
7,377.50 219.40 (N/A) 0.00
7,378.00 254.44 (N/A) 0.00
7,378.50 266.12 (N/A) 0.00
7,379.00 277.33 (N/A) 0.00
7,379.50 288.06 (N/A) 0.00
7,380.00 298.45 (N/A) 0.00
7,380.50 308.47 (N/A) 0.00
7,381.00 318.15 (N/A) 0.00
7,381.50 327.59 (N/A) 0.00
7,382.00 336.74 (N/A) 0.00

Contributing Structures

(no Q: Riser - 1,0Orifice - 1,Culvert - 1)

Orifice - 1,Culvert - 1
Orifice - 1,Culvert - 1
Orifice - 1,Culvert - 1
Orifice - 1,Culvert - 1
Orifice - 1,Culvert - 1
Orifice - 1,Culvert - 1
Orifice - 1,Culvert - 1
Orifice - 1,Culvert - 1
Orifice - 1,Culvert - 1
Orifice - 1,Culvert - 1
Orifice - 1,Culvert - 1

(no Q:
(no Q:
(no Q:
(no Q:
(no Q:
(no Q:
(no Q:
(no Q:
(no Q:
(no Q:
(no Q:

Riser - 1)
Riser - 1)
Riser - 1)
Riser - 1)
Riser - 1)
Riser - 1)
Riser - 1)
Riser - 1)
Riser - 1)
Riser - 1)
Riser - 1)

Riser - 1,0rifice - 1,Culvert - 1
Riser - 1,0rifice - 1,Culvert - 1
Riser - 1,0rifice - 1,Culvert - 1
Riser - 1,0rifice - 1,Culvert - 1
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Subsection: Composite Rating Curve Return Event: 5 years
Label: FH North Pond 8 Storm Event: TYPE Il 24 HOUR

Composite Outflow Summary

Contributing Structures
Riser - 1,0rifice - 1,Culvert - 1
Riser - 1,0rifice - 1,Culvert - 1
Riser - 1,Culvert - 1 (no Q: Orifice - 1)
Riser - 1,Culvert - 1 (no Q: Orifice - 1)
Riser - 1,Culvert - 1 (no Q: Orifice - 1)
Riser - 1,Culvert - 1 (no Q: Orifice - 1)
Riser - 1,Culvert - 1 (no Q: Orifice - 1)
Riser - 1,Culvert - 1 (no Q: Orifice - 1)
Riser - 1,Culvert - 1 (no Q: Orifice - 1)
Riser - 1,Culvert - 1 (no Q: Orifice - 1)
Riser - 1,Culvert - 1 (no Q: Orifice - 1)

Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack V8i
5-YR. FILING 1 ONLY.ppc Center [08.11.01.56]
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Subsection: Elevation-Volume-Flow Table (Pond)
Label: FH North Pond 8

Infiltration

Infiltration Method

(Computed) No Infiltration

Initial Conditions

Elevation (Water Surface,

Return Event: 5 years
Storm Event: TYPE Il 24 HOUR

Initial) 7,369.50 ft

Volume (Initial) 0.000 ac-ft

Flow (Initial Outlet) 0.00 ft3/s

Flow (Initial Infiltration) 0.00 ft3/s

Flow (Initial, Total) 0.00 ft3/s

Time Increment 0.050 hours

Elevation Outflow Storage Area Infiltration Flow (Total) 25/t + O

(ft) (ft3/s) (ac-ft) (acres) (ft3/s) (ft3/s) (ft3/s)
7,369.50 0.00 0.000 0.009 0.00 0.00 0.00
7,370.00 0.12 0.004 0.009 0.00 0.12 2.30
7,370.50 0.23 0.019 0.054 0.00 0.23 9.26
7,371.00 0.35 0.065 0.137 0.00 0.35 31.67
7,371.50 0.47 0.162 0.257 0.00 0.47 78.63
7,372.00 0.58 0.328 0.415 0.00 0.58 159.29
7,372.50 0.69 0.562 0.522 0.00 0.69 272.56
7,373.00 0.81 0.852 0.642 0.00 0.81 413.29
7,373.50 0.92 1.206 0.774 0.00 0.92 584.45
7,374.00 1.04 1.628 0.918 0.00 1.04 789.02
7,374.50 1.15 2.115 1.031 0.00 1.15 1,024.87
7,374.75 1.21 2.380 1.091 0.00 1.21 1,153.29
7,375.00 7.17 2.661 1.151 0.00 7.17 1,294.86
7,375.50 32.24 3.268 1.278 0.00 32.24 1,613.72
7,376.00 68.01 3.939 1.411 0.00 68.01 1,974.71
7,376.50 112.00 4.656 1.456 0.00 112.00 2,365.56
7,377.00 162.75 5.395 1.501 0.00 162.75 2,774.07
7,377.50 219.40 6.157 1.547 0.00 219.40 3,199.55
7,378.00 254.44 6.943 1.594 0.00 254.44 3,614.66
7,378.50 266.12 7.751 1.641 0.00 266.12 4,017.82
7,379.00 277.33 8.584 1.690 0.00 277.33 4,432.07
7,379.50 288.06 9.441 1.738 0.00 288.06 4,857.58
7,380.00 298.45 10.323 1.788 0.00 298.45 5,294.67
7,380.50 308.47 11.232 1.848 0.00 308.47 5,744.56
7,381.00 318.15 12.170 1.908 0.00 318.15 6,208.65
7,381.50 327.59 13.140 1.970 0.00 327.59 6,687.26
7,382.00 336.74 14.140 2.032 0.00 336.74 7,180.58
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Colo Springs 2015
FH North Pond 8
FH North Pond 8

FH North Pond 8

Table of Contents

Master Network Summary

Time-Depth Curve, 100 years
Elevation-Area Volume Curve, 100 years
Composite Rating Curve, 100 years

Elevation-Volume-Flow Table (Pond), 100 years



Subsection: Master Network Summary

Catchments Summary

Label Scenario Return Hydrograph Time to Peak Peak Flow
Event Volume (hours) (ft3/s)
(years) (ac-ft)
Post-Development
BS-18 100 YR (Filing 1 100 4.033 12.050 55.75
Only)
Post-Development
BS-19 100 YR (Filing 1 100 0.955 12.050 14.95
Only)
Post-Development
BS-20 100 YR (Filing 1 100 6.797 12.100 76.94
Only)
Post-Development
BS-21 100 YR (Filing 1 100 7.687 12.200 75.52
Only)
Post-Development
BS-22 100 YR (Filing 1 100 1.962 12.050 27.95
Only)
Post-Development
BS-23 100 YR (Filing 1 100 4.695 12.100 56.90
Only)
Post-Development
BS-23A 100 YR (Filing 1 100 1.722 12.100 19.56
Only)
Node Summary
Label Scenario Return Hydrograph Time to Peak Peak Flow
Event Volume (hours) (ft3/s)
(years) (ac-ft)
Post-Development
DP-16 100 YR (Filing 1 100 26.105 12.100 278.35
Only)
Post-Development
DP-17 100 YR (Filing 1 100 25.124 12.350 197.59
Only)
Pond Summary
Label Scenario Return  Hydrograph Time to Peak  Peak Flow Maximum Maximum
Event Volume (hours) (ft3/s) Water Pond Storage
(years) (ac-ft) Surface (ac-ft)
Elevation
(t)
Post-
FH North Development
Pond 8 (IN) | 100 YR (Filing 100 27.812 12.150 297.19 (N/A) (N/A)
1 Only)
FH North |I?)(():/te-lo ment
Pond 8 pmet 100 25.124 12.350 197.59 7,377.31 5.861
(ouT) 100 YR (Filing
1 Only)

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

100-YR. FILING 1 ONLY.ppc
11/29/2017
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Subsection: Master Network Summary

Pond Summary

Label

Golf Course
Pond 6 (IN)

Golf Course
Pond 6
(0UT)

Golf Course
Pond 7 (IN)

Golf Course
Pond 7
(0uT)

Scenario

Post-
Development
100 YR (Filing
1 Only)

Post-
Development
100 YR (Filing
1 Only)

Post-
Development
100 YR (Filing
1 Only)

Post-
Development
100 YR (Filing
1 Only)

Return
Event

(years)

100

100

100

100

Hydrograph  Time to Peak  Peak Flow
Volume (hours) (ft3/s)
(ac-ft)
14.484 12.150 149.77
14.470 12.150 147.51
17.387 12.150 176.39
17.388 12.150 177.48

Maximum
Water
Surface
Elevation

(fH)

(N/A)

7,436.65

(N/A)

7,424.73

Maximum
Pond Storage
(ac-ft)

(N/A)

2.876

(N/A)

1.731
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Subsection: Time-Depth Curve Return Event: 100 years
Label: Colo Springs 2015 Storm Event: TYPE Il 24 HOUR

Time-Depth Curve: TYPE Il 24 HOUR

Label TYPE 1l 24 HOUR

Start Time 0.000 hours
Increment 0.250 hours
End Time 24.000 hours
Return Event 100 years

CUMULATIVE RAINFALL (in)
Output Time Increment = 0.250 hours
Time on left represents time for first value in each row.

Time Depth Depth Depth Depth Depth
(hours) (in) (in) (in) (in) (in)

0.000 0.0 0.0 0.0 0.0 0.1
1.250 0.1 0.1 0.1 0.1 0.1
2.500 0.1 0.1 0.2 0.2 0.2
3.750 0.2 0.2 0.2 0.3 0.3
5.000 0.3 0.3 0.3 0.3 0.4
6.250 0.4 0.4 0.4 0.5 0.5
7.500 0.5 0.5 0.6 0.6 0.6
8.750 0.6 0.7 0.7 0.7 0.8
10.000 0.8 0.9 0.9 1.0 1.1
11.250 1.2 1.3 1.8 3.0 3.3
12.500 3.4 35 3.6 3.6 3.7
13.750 3.7 3.8 3.8 3.9 3.9
15.000 3.9 4.0 4.0 4.0 4.1
16.250 4.1 4.1 4.1 4.2 4.2
17.500 4.2 4.2 4.2 4.3 4.3
18.750 4.3 4.3 4.3 4.4 4.4
20.000 4.4 4.4 4.4 4.4 4.4
21.250 4.5 4.5 4.5 4.5 4.5
22.500 4.5 4.5 4.5 4.6 4.6
23.750 4.6 4.6 (N/A) (N/A) (N/A)

Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack V8i
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Subsection: Elevation-Area Volume Curve

Return Event: 100 years

Label: FH North Pond 8 Storm Event: TYPE Il 24 HOUR
Elevation Planimeter Area Al+A2+sqr Volume Volume (Total)
(ft) (ft2) (acres) (A1*A2) (ac-ft) (ac-ft)
(acres)
7,369.50 0.000 0.009 0.000 0.000 0.000
7,370.00 0.000 0.009 0.027 0.004 0.004
7,372.00 0.000 0.415 0.485 0.323 0.328
7,374.00 0.000 0.918 1.950 1.300 1.628
7,376.00 0.000 1411 3.467 2.311 3.939
7,378.00 0.000 1.594 4.505 3.003 6.943
7,380.00 0.000 1.788 5.070 3.380 10.323
7,382.00 0.000 2.032 5.726 3.817 14.140
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Subsection: Composite Rating Curve

Label:

FH North Pond 8

Composite Outflow Summary

Return Event: 100 years
Storm Event: TYPE Il 24 HOUR

Water Surface Flow Tailwater Elevation Convergence Error
Elevation (ft3/s) (ft) (ft)
(ft)
7,369.50 0.00 (N/A) 0.00
7,370.00 0.12 (N/A) 0.00
7,370.50 0.23 (N/A) 0.00
7,371.00 0.35 (N/A) 0.00
7,371.50 0.47 (N/A) 0.00
7,372.00 0.58 (N/A) 0.00
7,372.50 0.69 (N/A) 0.00
7,373.00 0.81 (N/A) 0.00
7,373.50 0.92 (N/A) 0.00
7,374.00 1.04 (N/A) 0.00
7,374.50 1.15 (N/A) 0.00
7,374.75 1.21 (N/A) 0.00
7,375.00 7.17 (N/A) 0.00
7,375.50 32.24 (N/A) 0.00
7,376.00 68.01 (N/A) 0.00
7,376.50 112.00 (N/A) 0.00
7,377.00 162.75 (N/A) 0.00
7,377.50 219.40 (N/A) 0.00
7,378.00 254.44 (N/A) 0.00
7,378.50 266.12 (N/A) 0.00
7,379.00 277.33 (N/A) 0.00
7,379.50 288.06 (N/A) 0.00
7,380.00 298.45 (N/A) 0.00
7,380.50 308.47 (N/A) 0.00
7,381.00 318.15 (N/A) 0.00
7,381.50 327.59 (N/A) 0.00
7,382.00 336.74 (N/A) 0.00

Contributing Structures

(no Q: Riser - 1,0Orifice - 1,Culvert - 1)

Orifice - 1,Culvert - 1
Orifice - 1,Culvert - 1
Orifice - 1,Culvert - 1
Orifice - 1,Culvert - 1
Orifice - 1,Culvert - 1
Orifice - 1,Culvert - 1
Orifice - 1,Culvert - 1
Orifice - 1,Culvert - 1
Orifice - 1,Culvert - 1
Orifice - 1,Culvert - 1
Orifice - 1,Culvert - 1

(no Q:
(no Q:
(no Q:
(no Q:
(no Q:
(no Q:
(no Q:
(no Q:
(no Q:
(no Q:
(no Q:

Riser - 1)
Riser - 1)
Riser - 1)
Riser - 1)
Riser - 1)
Riser - 1)
Riser - 1)
Riser - 1)
Riser - 1)
Riser - 1)
Riser - 1)

Riser - 1,0rifice - 1,Culvert - 1
Riser - 1,0rifice - 1,Culvert - 1
Riser - 1,0rifice - 1,Culvert - 1
Riser - 1,0rifice - 1,Culvert - 1
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Subsection: Composite Rating Curve Return Event: 100 years
Label: FH North Pond 8 Storm Event: TYPE Il 24 HOUR

Composite Outflow Summary

Contributing Structures
Riser - 1,0rifice - 1,Culvert - 1
Riser - 1,0rifice - 1,Culvert - 1
Riser - 1,Culvert - 1 (no Q: Orifice - 1)
Riser - 1,Culvert - 1 (no Q: Orifice - 1)
Riser - 1,Culvert - 1 (no Q: Orifice - 1)
Riser - 1,Culvert - 1 (no Q: Orifice - 1)
Riser - 1,Culvert - 1 (no Q: Orifice - 1)
Riser - 1,Culvert - 1 (no Q: Orifice - 1)
Riser - 1,Culvert - 1 (no Q: Orifice - 1)
Riser - 1,Culvert - 1 (no Q: Orifice - 1)
Riser - 1,Culvert - 1 (no Q: Orifice - 1)

Bentley Systems, Inc. Haestad Methods Solution Bentley PondPack V8i
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Subsection: Elevation-Volume-Flow Table (Pond)
Label: FH North Pond 8

Infiltration

Infiltration Method

(Computed) No Infiltration

Initial Conditions

Elevation (Water Surface,

Return Event: 100 years
Storm Event: TYPE Il 24 HOUR

Initial) 7,369.50 ft

Volume (Initial) 0.000 ac-ft

Flow (Initial Outlet) 0.00 ft3/s

Flow (Initial Infiltration) 0.00 ft3/s

Flow (Initial, Total) 0.00 ft3/s

Time Increment 0.050 hours

Elevation Outflow Storage Area Infiltration Flow (Total) 25/t + O

(ft) (ft3/s) (ac-ft) (acres) (ft3/s) (ft3/s) (ft3/s)
7,369.50 0.00 0.000 0.009 0.00 0.00 0.00
7,370.00 0.12 0.004 0.009 0.00 0.12 2.30
7,370.50 0.23 0.019 0.054 0.00 0.23 9.26
7,371.00 0.35 0.065 0.137 0.00 0.35 31.67
7,371.50 0.47 0.162 0.257 0.00 0.47 78.63
7,372.00 0.58 0.328 0.415 0.00 0.58 159.29
7,372.50 0.69 0.562 0.522 0.00 0.69 272.56
7,373.00 0.81 0.852 0.642 0.00 0.81 413.29
7,373.50 0.92 1.206 0.774 0.00 0.92 584.45
7,374.00 1.04 1.628 0.918 0.00 1.04 789.02
7,374.50 1.15 2.115 1.031 0.00 1.15 1,024.87
7,374.75 1.21 2.380 1.091 0.00 1.21 1,153.29
7,375.00 7.17 2.661 1.151 0.00 7.17 1,294.86
7,375.50 32.24 3.268 1.278 0.00 32.24 1,613.72
7,376.00 68.01 3.939 1.411 0.00 68.01 1,974.71
7,376.50 112.00 4.656 1.456 0.00 112.00 2,365.56
7,377.00 162.75 5.395 1.501 0.00 162.75 2,774.07
7,377.50 219.40 6.157 1.547 0.00 219.40 3,199.55
7,378.00 254.44 6.943 1.594 0.00 254.44 3,614.66
7,378.50 266.12 7.751 1.641 0.00 266.12 4,017.82
7,379.00 277.33 8.584 1.690 0.00 277.33 4,432.07
7,379.50 288.06 9.441 1.738 0.00 288.06 4,857.58
7,380.00 298.45 10.323 1.788 0.00 298.45 5,294.67
7,380.50 308.47 11.232 1.848 0.00 308.47 5,744.56
7,381.00 318.15 12.170 1.908 0.00 318.15 6,208.65
7,381.50 327.59 13.140 1.970 0.00 327.59 6,687.26
7,382.00 336.74 14.140 2.032 0.00 336.74 7,180.58
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BASIN SUMMARY - DEVELOPED CONDITIONS
DESIGN POINTS SURFACE ROUTING SUMMARY - DEVELOPED CONDITIONS
COMPOSITE| TOTAL Q Q Q a a a
BASIN AREA CN LAG TIME| 2Yr. 5Yr. 100 Yr. . . . ]
(label) (acres) (hours) (cfs) (cfs) (cfs) Design Point Contributing Basins 2Yr. 5Yr. 100 Yr.
OS-1A 4.40 61.0 0.20 0.4 16 7.7 (label) Q (cfs) Q (cfs) Q (cfs)
OS-1B 5.60 61.0 0.21 0.5 1.9 9.4
EX-DP-3 (Pre-Dev.) 36.00 60.0 0.25 0.5 4.8 41.3 DP-1 DEV OS-1A, BS-2B 1.6 3.4 11
0S-2 2.90 61.0 0.20 0.1 0.6 4.0
0S-3 10.20 65.0 0.19 1.0 3.8 17.9 DP-2 DEV DP-1. BS4 39 88 35
0S4 32.90 65.0 0.23 2.8 11.2 53.6
055 26.70 650 0.39 19 71| 370 TOTAL INFLOW TOPOND 1 | o oo me an . 7 28
0S-6 9.20 65.0 0.21 0.9 3.2 15.5 (UD Detention hydrograph) ’ ’ LEGEND
0S-7 5.00 65.0 0.18 0.5 2.0 9.0 DP-3 DEV 0S-2, BS-3, BS-1B, Release 1 6 39 DESCRIPTION SYMBOL
(Pond Pack routing) from FHN Pond 1 o P
EXISTING GROUND CONTOUR 6910 ——
gg:::g ggg 228 8;; gj ;j 16338 DP-4 DEV BS-2 2.9 4.2 8 PROPOSED FINISHED CONTOUR 6910
BS'2 190 890 035 29 42 84 DP-5 DEV 08-1 B’ BS-ZA 15 35 13 BASIN BOUNDARY BLACK SQUIRREL I BN BN BN BN BN
BS2A 0.80 89.0 0.13 12 18 35 OESIGN PONT (3)
BS-2B 0.90 89.0 0.12 1.4 2.0 4.0 DP-6 DEV 0S-2. BS-3 0.6 28 15 BASIN IDENTIFIER —
BS-3 6.20 65.0 0.20 0.6 2.3 10.8 | | | AREA IN ACRES = \Joo)
BS-4 13.00 67.0 0.23 1.9 5.5 23.6 DP-7 DEV 0S-3. BS-5 51 8.2 38 EXISTING DIRECTION OF FLOW —— N
BS-5 11.20 65.0 0.18 1.1 4.4 201 ’ PROPOSED DIRECTION OF FLOW = |
BS-6 1.20 89.0 0.09 1.9 2.8 5.4 0S-4, 0S-5. 0S-6, BS-7, BS-10, STORM SEWER R 200 100 O 200 400
BS-7 2.90 65.0 0.13 4.4 6.4 12.8 DP-8 DEV Release from Exist. HFR Pond 20.9 70.4 284
BS-8 1.00 89.0 0.12 1.6 2.2 4.5 16 FILING NO. 1 PLAT AREA SCALE: 1” = 200’
BS-9 1.50 89.0 0.13 2.3 3.3 6.6
BS-10 4.50 65.0 0.24 6.0 8.7 17.5 DP-9 DEV 0S-7, BS-12 13 50 23
BS-11 0.90 89.0 0.08 1.5 2.1 4.1
BS-12 7.70 65.0 0.19 0.8 3.0 13.8
,\!,, FLYING HORSE NORTH Q é
- PRELIMINARY /FINAL DRAINAGE REPORT Qi% éé
< ?LASS]@ ? FILING NO. 1 DRAINAGE MAP : j i
CONSULTING = S
ENGINEERS & SURVEYORS DESIGNED BY | MAW | SCALE DATE 10-20-17
DRAWN BY MAW |(H) 1"= 200" | SHEET 1 OF 4
619 N. Cascade Avenue, Suite 200 (719)785-0790 -
Colorado Springs, Colorado 80903 (719)785-0799 (Fax)] CHECKED BY (V) 1"= N/A |JOB NO. 1096.11
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t } % / g/ \ >\ \ 1 —_— W . > e / / .DETENTION POND 12 _— / ; §
PRE—DEVELOPMENT FLOWS - ,
W / \ AN S / / Q2(EX.) = 0.5 CFS 7 / @ Q2(IN) = 4 CFS P= - { PROPERTY BOUNDARY { \
/ s 8 S 35 / / : D / -7 Q2(oUT) = 0.2 CFS — - — AL P —
\ PROPERTY BOUNDARY 27 ;ﬁﬁj et Y e % Q5(EX.) = 0.9 CFS = 77 = Q5N) = 17 CFS - 7/ 7 7 7.
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n | < ) ( 7 ) // v 7 ESMT. (TYP.) ey i S Q100(0UT) = 45 CFS 7 7 J/ /) L -
3 \ LOT 22 > / . QZ 7 / . / ) VOLUME = 2.7 AC.—FT. / 7 > / / , 7
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w REhTAOVED WITH FI%ING 1 = , OQ T 0S-14 26.40 62.0 0.31 0.7 46 31.0
< \ LO DEVE?PMEN 7 . ' e > 0S-15 70.80 63.9 0.38 3.3 14.8 84.2
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=5 \ < / L LOoT 37 I /o/ ’ Street name is Allen 5° —
MK ) o ® | _ ’ 7 ) < I | ez BS-13 25.60 65.0 0.23 3.7 10.2 40.7
s > N / 7&/ ‘ 7 s~ / - Ranch Road on the — O GOLF h ' BS-14 13.40 65.0 0.23 2.6 6.8 26.5
o / - 2 ~ - preliminary plan. o 7 . Q \ N 93 A - : : : : : :
\ /) N 7 5 K 7. Y LOT 35 ioT34: 1B yP 1t 1 2\ Ao MAINTENANCE BS-15 5.30 65.0 0.18 16 3.7 12.2
/ \/ AS \ | 777 Q f \
7 @ ) PROP. DRAINAGE | NV _ 300G - — or3s” f — — > : & " BS-16 21.60 65.0 0.34 46 118 | 441
/ U~ ESMT. (TYP.) - X O LOT 32 2 ' BS-17 12.10 65.0 0.21 3.1 7.7 26.7
/ / w ‘ > o 7 k G J . 0\0 BS-18 33.80 63.6 0.41 35 12.4 56.0
\ I
= BS-19 6.30 65.0 0.18 2.1 46 15.0
| j / 7 et /% PROP. DRAINAGE ) % A o ) - BS-20 73.90 63.4 0.31 7.4 24 6 112.4
S & ESMT. (TYP.) / } / > - BS-21 69.50 64.3 0.35 7.8 239 103.0
m 7 7 2 ©
> © \o. 77 INSTALL 2—42" RCP LOT 42 ‘ RS — , — =]~ 7 FUTURE ON—SITE DETENTION/SWQ BS-22 18.10 64.4 0.22 3.7 9.6 365
- \ f i ] | o CULVERTS W/ CONC. _ * . = _A~ i : s % POND CONSTRUCTED WITH 7 BS-23 37.10 63.3 0.33 45 13.6 58.2
] NS O N < PRGN O & CLUBHOUSE DEV. TO RELEASE
N ‘ N Y XN U e - - . . . . . .
o HEADWALL \ R BS-23A 16.30 64.4 0.29 55 12.0 38.3
\ / S O () T \ —— PRE—DEV. FLOWS ONLY INTO
\ iz M 7)) \\ - k \N %, e ———— [ E E
Update the narrative and o \ )( \ \\ 3 y / . BASIN CC—5 TOWARDS POND 12 BS-24 10.90 63.0 0.17 0.6 3.3 17.6
/ provide the supporting K X N \-J ) )R BS-25 12.70 63.0 0.23 0.4 2.7 17.3
calculations. w( \ 2 \\ 7 4 GOLF BS-26 2.50 60.0 0.18 0.0 0.4 3.4
\ < . CLUBHOUSE BS-27 23.30 65.0 0.22 2.1 8.0 38.8
— : e BS-28 36.90 64.4 0.32 2.2 9.3 49.4
NN = >/ A/ \y / BS-29 27.70 64.0 0.33 14 65 35.9
) - ( . . . . . .
Although the pond is FLYING HORSE NORTH B\ ) SR /) BS-30 6.70 65.0 0.20 0.7 2.4 1.7
releasing below historic rate, DETENTION POND 4 \2351—% ASIN N\ BS-31 8.40 62.5 0.23 0.3 1.9 11.8
provide analysis of the Q2(IN) = 18 CFS “36.4 AC z’) _ ™ 3 BS-32 6.20 62.6 0.20 03 1.6 9.4
down_stream natural channel. N Q2(0UT) = 0.3 CFS . R (\“@ﬁ%o\:o CN : BS-33 8.90 64.7 0.19 0.8 3.2 15.3
Is this stable for the given \>/ \ L;Q e s U"Pséi |
flow? Is there indications > Q5(IN) = 52 CFS ( J Qf"{(/'/ \k\_j,. X 7 CC-1A 9.80 650 0.23 0.8 3.3 16.0
erosion is already occurring Q5(0UT)= 0.3 CFS cg/f k . 2 , (C ,f J / CCAB 12,60 ) 0.25 10 20 194
on this channel? Update the Q100(IN) \ < A1 % - 75\ ) S D)1 Ol /) i e CC-2A 11.00 65.0 0.22 1.0 38 18.3
narrative for each detention /F / )\ ' | : : ; 7 CC-2B 20.80 65.0 0.22 1.9 71 34.6
facilities to describe the 7 cc2C 6.40 65.0 0.18 0.7 2.5 115
findings. Similar comments / s ILOT 59 CC-3 52.50 63.1 0.43 1.8 8.8 54.5
for all detention facilities. 7 ! - CC-4A 108.70 62.6 0.44 15.4 39.0 156.0
_ / CC-4B 8.10 76.1 0.26 4.0 7.3 20.6
Unresolved. Provide Z . \ CC-4C (Pre-Dev.) 7.40 61.0 0.13 0.2 18 11.2
calculations that shows the \36" CULVERT CC-5 22.40 65.0 0.26 1.8 7.1 343
segment between the CROSSING cC6 27.80 65.0 0.25 23 9.1 43.2
historic natural stream and : . \ 3) 24" CULVER CC-7 18.40 65.0 0.29 1.4 5.4 27.0
the outfall is hydraulically | \ ’h‘\ NGRS CROSSING
adequate. / ‘ ‘ SERN /
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\
\ /)< |Bs—21 / _ _ o ) Q Q @
2 D) \ . SUB—BASIN Design Point Contributing Basins 2Yr. 5Yr. 100 Yr.
Z " b '/ 7 3{-5 AC. - (label) Q (cfs) Q (cfs) Q (cfs)
Pl e 77
N
i N 5 ‘m | DP-10 DEV ?48-8, 0s-10, OS-11, BS-13, BS- 10.7 320 143
— = \ W DP-11 DEV BS-16 4.6 11.8 36
l
/\ N \ < / g DP-12 DEV DP-11, BS-15 4.0 11.0 44
/
2 %) \ oz 2 ) PROP. DRAINAGE 222 | TOTAL INFLOW TO POND 4 DP-10, DP-12, BS-17, 0S-9 10 16 217
[ LOT 70 ESMT. (TYP.) (UD Detention hydrograph)
/ Y / ﬁ / DP-13 DEV Release from FHN Pond 4 0.3 0.3 142
7 /7 { ( ////)/\ ( // \ N N DP-14 DEV BS-18 3.5 12.4 56
\ \ ‘ C
- N o / ‘\ L?l 58 l;E DP-15 DEV BS-19 2.1 4.6 15
(w)
7 ( ‘0 \ DP-16 DEV DP-14, DP-15, BS-20, BS-21, 25.0 78.0 362
// _ > ) PROP. DRAINAGE = \ \ I/ ~ BS-22, BS-23
~ T P . . ESMT. (TYP.) /5 ﬁ\ \ U TOTAL INFLOW TO
) ? < INSTALL 2—60" RCP \ PROP. DRAINAGE \LOT 62 A~ ‘ / \ \ = FHN POND 8 (Full Build-out) DP-10, DP-12, BS-17, 0S-9 24 37 390
CULVERTS W/ CONC. e . UD Detention hydrograph
/ LOT 7 /) HEADWALL ISR ESMT. (TP.) o géf (F k L\ \ \ ) ( ydrograph)
i [ sa= 2 \ \(\l | > .k ST J AL \ DP-17 DEV (Full Build-out) Release from FHN Pond 8 0.8 1.0 253
o s \ g eres S H G sl Y (it . ' SN [E3RATANN TOTAL INFLOW TO
/{ 02('N)T= 28 CF3 ) <5 ) 2 \\{\ J 7 'ﬁ“ ‘:3::., /7 \‘f\ / — ow m \ N\ FHN POND 8 (Filing 1 Only) DP-10, DP-12, BS-17, 0S-9 9 14 301
o~ AN f/ az(ouT) = 0.8 CF - 18 R\ 41 / =% 4 por/n . z) X / (‘ — Ny , N‘l N ;Ur—)/ /ég N (UD Detention hydrograph)
Y r\ Q5(N) = 85 CFS Yk J g e P ANSRrel 27 PRIVATE GOLF COURSE g < NS /&j AR LESY <\ /T \\ DP-17 DEV (Filing 1 Onl Release from FHN Pond 8 0.4 0.5 219
— j /( Q5(0UT)= 1.0 CFS > ///// ~__POND FACILITIES N N : I - | ( \ —9 XX / /O \ \ - (Filing nly) elease from on . .
V) Q100(IN) = 383 CF O (- ”i/\‘ — - \ = < VT XS l ( ™ 3 ?;’U’ ' r;g > \ DP-18 DEV BS-28, BS-29, BS-30, 0S-18 5.0 21.6 115
~ 5 2. Q100(0UT) = 253 CF: = WA73 = === \\\ | @ FUTURE PHASE — NOT PLATTED - Qg / /;' J N\
/ VOLUME = 9.3 AC.—FT y C N N \FOR \DEVELBOPM;EI;IT AT T(HIS TIME I\ 0> /g Z;;—g /' / m/ ' ﬁ\\ ‘\ i " DP-19 DEV [B)g:?; 0S-17, Release from 38 16.8 126
— N~ 5 I , L= % m > N
— /( PRE—DEVELOPMENT PN ) \/\/ ) <// /r‘ﬁ [ | /,%)— < #I @ ) “\% DP-20 DEV CC-1A, 0S-12 3.2 14.3 88
: / ZANPUN G
© Q2(EX.) = 3 CFS AN N\ \ / NN NS T == AL ¥y / - DP-21 DEV CC-2A, 08-13 2.1 10.5 62
> ! UFUTURE PHASE — NOT PLATTED A ¢ y, 5 / / / \ ', W 3
: Q5(EX.) = 5 CFS \ FOR DEVELOPMENT AT THIS PME . Yy / / / / \ L \ \ DP-22 DEV CC-2B, Release from DP-21 3.7 16.6 92
Q100(EX.) = 274 CFS ’ )\ ‘ ‘ w
\@ N T \ \ | / : Q S osE SULVERT I \‘LP & Z DP-23 DEV CC-3, 0S-14 25 13.0 84
/) AN > DETENTION POND B \/ / S \ N5 DP-24 DEV CC-4C (Pre-Dev.), CC-5 19 8.4 45
__“DETENTION POND 8 \ \ ! — 2 - - re-Dev.), CC- . .
FILING 1 ONLY - FUTURE CULVERT T R <
S ( ) | 3 SRt A \\\ N SING WA \:_:r'ﬁz | O | \ = TOTAL INFLOW TOPOND 12 |0 i o5 cos 4 17 86
IR o A e o e e N TP (D e g [004€008
N ) ' ) — — =~ FUTURE CULVERT > DY J - ( AW
<) Q5(IN) = 50 CFS }\/L 7/~ CROSSING NS AT / O DP-25 DEV Release from FHN Pond 12 0.2 0.3 45
& Q5(0UT)= 0.5 CFS 7 I . HP N \ N i \< @ — 4 . I B ~ ] \
Q100(IN) = 297 CFS \ //‘ rji s / / \; K K RN \ \ / T X P h %\ \ \
- 1 Q100(00T) = 228 CFS > TEMPORARY SEDIMENT ' 7, Ny & == N LEGEND
oM — 78 acrr y T /.~ BASIN (FOR HOLE 13) (P aale NCEE (77 ; \ —4 H N =2l
/ / P '/'> z d 7 - 7 x/ - g\¢ . 26,900 CF MIN. REQ. STORAGE ( ¢ N \ DESCRIPTION SYMBOL
e ; f L \ . B , —
\ \ L \/ 7 ; / 7 / // U= A ) / e } — | aglLLf-_EWaZ EREE:/V!’PTH i T T N EXISTING GROUND CONTOUR — 6910 —
\ / S & N i \(\ /, / // ! NUEAN o — = / / ﬂ\ . ) ¥ % NS o N\ PROPOSED FINISHED CONTOUR 6910
) ¢ - 2 7 7 K 7 j Q T\ \ /o FUTURE CULVER — — AN
/ =)0 o} — o L\ N 2 A 7 | ) \\ /\\ L?: \CROSSING\ ~ . \ BASIN BOUNDARY EAST CHERRY CREEK
FUTURE PHASE — NOT PLATTED — N
/ ) L ¢ = D) FOR DEVELOPMENT AT THIS TME & T = // N . / / \/\/ NI = e AN i ‘é \ MAJOR BASIN BOUNDARY Ty
— ' AN | \ S—— >}
/ y ") ) w ) \ { // / (2= ﬁﬁ 7 L | \ - ‘. =N % < \ \ & \ BASIN BOUNDARY BLACK SQUIRREL = mm mm mm mm = mm
— I L) - ﬁ h >
/ < 7 " a \ / w / ) / / 7V // / < < \N/ { - === V-Q B :28 A &k / \I\E \ DESIGN POINT @
\ N2, T = - — 5
B ( FUTJRE DETEN\T|ON LTy = —_t s \ Z / FUTURE DETENTION FACILITY | ~ = > W) NN ~_ % \
SIZED TO MEET EURV = N o 7 j E'EZSL?'RTE?AE“@ETEST f#[?V 2 / %= '/ e ‘ AN \ LOTS WITH CULVERT DESIGN REQUIRED *
= \ REQUIREMENTS AND 7 . RELEASE PRE—DEVELOPMENT 7~ | -
N RELEASE PRE—DEVELOPMENT I =~ LT Q . FLOW QUANTITIES - 7 & ~ '/ | ‘ )0 | \ BASIN IDENTIFIER — BB
< e FLOW QUANTITIES e NSRRI ST - ‘ & FUTURE PHASE — NOT PLATTED by S - AREA IN ACRES —
| ( 4 s / ﬁ J( \\ N // \XA % D - N N\ < 1 F? D%LO)H}AENT AT TS TE \ \ \ EXISTING DIRECTION OF FLOW — > |
- — N s \ (;T‘\\\ \, o \L 3 | f ) e \_.L k N \ N \ 200 100 O 200 400
o | L - A — SN PROPOSED DIRECTION OF FLOW ==
K S - —= \4‘)\ \ \ [ e \\/\\ —L / ; \\\\ //f?&/ - Ll = 71; \ I\ \ STORM SEWER
= e FUTURE PONDS TO BE == Iy N \L\ \> e == / . / \ . | = = = = SCALE: 1" = 200’
= \ — == ANALYZED IN SERIES AND N/ ?4 _ oy Sy ( T, %< | C ( R
5 NS — = s ' RN ?ﬁ&g&%iﬁm ‘ == = x S R WA i VEENNSS \/L | I I \ FILING NO. 1 PLAT AREA
Z ) AN — / ) DRAINAGE REPORTS BS—=2/ / W7 FUTURE CUNERT Y, N /V ﬁ} \\ | K 9 \
« N RN A\ ~ = v \ N W \/ \ CROSSING % - oo // \/L )\\ \ \ \
e — X 2= N\ ] \\ /o N "y / X == z o
- — = = N . &
WS «\ NSO N\ L LN \X NN //\\ ? WS s // = > = )BASIN (FOR HOLE 12) V\ A [\t o \ '\!\” FLYING HORSE NORTH Qog
\= N 2 N5 W ‘ W MR AN /(y\m %% B o MOl 12 L ) A SN \ PRELIMINARY/FINAL DRAINAGE REPORT | %222
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L [ "7 ) \ \ [ r i 0}
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7 J 7 } Sull! \>\ s \\/ | @ \(\GAT[}/{ED@AL [_P)/HNES FQL”NQ 2 / N [ ? AN ( \ 7777 ~> 7 a | / - 6,500 CF(MIN. REQ. STORA)GE 4,460 CF(MIN. REQ. STORA)GE 13,680 CF MIN. REQ. STORAGE CONSULTING
T ) @ 21 MAX SLOPE 31 MAX SLOPE 3:1 MAX SLOPE ENGINEERS & SURVEYORS DESIGNED BY | MAW | SCALE DATE 10—25-17
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dsdlaforce
Callout
Update the narrative and map to show the culvert and provide the supporting  calculations.

dsdlaforce
Callout
Street name is Allen Ranch Road on the preliminary plan.

dsdlaforce
Callout
Although the pond is releasing below historic rate, provide analysis of the downstream natural channel.  Is this stable for the given flow? Is there indications erosion is already occurring on this channel? Update the narrative for each detention facilities to describe the findings.  Similar comments for all detention facilities.

Unresolved.  Provide calculations that shows the segment between the historic natural stream and the outfall is hydraulically adequate.
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