May 27, 2025

Gilbert LaForce, PE

El Paso County

2880 International Circle, Suite 110
Colorado Springs, CO 80910

Re: Winsome Filing No. 3 PCM Certification Letter
El Paso County, Colorado

Dear Mr. LaForce:

This letter serves as the certification for Winsome Filing No. 3, El Paso County, CO consistent with El Paso
County Engineering Manual ("ECM”) Section 5.10.6.B, which states that Engineering Record Drawings
shall be accompanied by a certification letter from the Engineer of Record which shall state that facilities
constructed provide the required storage volume, meet the required release rates, the stage areas,
elevations and outlet dimensions. Based upon this information and information gathered during periodic
site visits to the site during significant/key phases of the infrastructure installation, Kimley-Horn &
Associates, Inc. is of the opinion that the work performed under the County Permit, per Section 5.10.6.B of
the ECM, have been constructed in general compliance with the approved Construction Plans as filed with
the County dated April 28, 2023 and approved by El Paso County on May 31, 2023.

Statement Of Engineer In Responsible Charge:

I, Kevin R. Kofford, a registered Professional Engineer in the State of Colorado, in accordance with Sections
5.2 and 5.3 of the Bylaws and Rules of the State Board of Registration for Professional Engineers and
Professional Land Surveyors, do hereby certify that | or a person under my responsible charge periodically
observed the construction of the above-mentioned project. Based on the on-site field observations and
review of pertinent documentation, it is my professional opinion that the required infrastructure
improvements have been installed and are in general compliance with the approved Construction Plans as
filed with El Paso County.

Kevin R. Kofford, P.E.
Colorado No. 57234
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1. PROVIDE CONTINUOUS NEOPRENE GASKET MATERIAL BETWEEN THE ORIFICE PLATE AND CONCRETE.
2. BOLT PLATE TO CONCRETE 12" MAX. ON CENTER. WITH A PLATE THICKNESS OF 0.25".

EURV AND WQCV TRASH RACKS

1. WELL—SCREEN TRASH RACKS SHALL BE STAINLESS STEEL AND SHALL BE ATTACHED BY
INTERMITTENT WELDS ALONG THE EDGE OF THE MOUNTING FRAME.
2. BAR GATE TRASH RACKS SHALL BE ALUMINUM AND_ SHALL BE BOLTED USING STAINLESS STEEL

HARDWARE.| GAPS IN TRASH RACK WERE INSTALLED HORIZONTALLY, RATHER THAN VERTICALY AS SHOWN IN THE PLAN

OVERFLOW SAFETY GRATES

8

~ Z

1. ALL SAFETY GRATES SHALL BE MOUNTED USING STAINLESS STEEL HARDWARE AND PROVIDED WITH
HINGED AND LOCKABLE OR BOLTABLE ACCESS PANELS.

2. SAFETY GRATES SHALL BE STAINLESS STEEL, ALUMINUM, OR STEEL. STEEL GRATES SHALL BE HOT
DIP GALVANIZED AND MAY BE HOT POWDER COATED AFTER GALVANIZING.
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1-800-922-1987
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| 7°~ < —] | o6 SPILLWAY (REF. DETAIL 8 & 9 O S >
. — . ON SHEET C1.39) > O 8 o
\l\7 xr W 7299 PROPOSED GRADE =002
7299 1 94 7296 7296 - -
| ; <~ 72 = > = >
: \ L.
S 7295 z0O
l' ' \ 7292 W > —
[5z06 D .+ - = Qo T
298 2201 O 25N
.u . (D . \ EXISTING GRADE (dp) @)
. T —7290 D o =
b Z . 089 7292 7292 Z 2=
°7297 T — o <2 O
17~ Q — \ 7288 ; 1 % ‘ol
[ . L
o . R OUTLET STRUCTURE W/ CDOT 7287 O
N £ i MODIFIED TYPE C INLET. 1086 STA: 1301+28.41
T, = AT INV OUT: SEE THIS SHEET (REF. —_— PROPOSED POND L
(770~ ; | DETAIL 7 ON SHEET C1.39 _-7285 INV IN: 7283.90 [7283.67
L 7288 7288
{ AT q
| I
A | A / /r : ., 300L X 117 W
96 LF OF 42" RCP @ 4.41% SOIL PROTECTION
GRAPHIC SCALE IN FEET RERAR TTEEM,
D50=12", T=24"
0 15 30 60 ’
OGRAP1I_(|)|C SggLE IN FEET4O /k | 7284 7284
| ;!d ~ B
Q11 [ — N 55
o Call before you dig. ME
SV |
) . L ® | 7280 7280
CALL UTILTY NOTIFICATION :!d S PROJECT NO.
CENTER OF COLORADO ¢ 196106001
VERTICAL 0
CALL  2-BUSINESS DAYS IN ADVANCE
TR THE MARKG OF UNOERGROND 1301+00
L MEMBER UTILITIES ) C 1 38

EPC 5/30/23
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K: \COS_Civil\196106001_Winsome Filing No. 3\CADD\PlanSheets\CDs\196106001_CD_POND

X | X
STAINLESS STEEL x|
RESTRICTOR PLATE XX
THICKNESS =, 0.25" T 54" e
ok AR O ¥ CTAINLESS STEEL BOLTS PROPOSED POND EMBANKMENT N
1 15.0' MAINTENANCE PATH / 7297. S904 00 N
CRUSHED AGGREGATE OVER | | — Y - o700 ~ NN
COMPACTED SiJBGRADE ‘ o /( / CDOT MODIFIED TYPE C OVERFLOW OUTLET llp
© R A AR RS — REVEGE TATION . 100—YR WSEL: -7295:67 | 7295.87 v
ZONE VARIES S =
REVEGETATION BOLT QBR_LOCK
ZONE VARIES STABILIZED SUBGRADE 12" DEPTH 4 4y EURV WSEL: 729272 | 7293.00
26" Al Y T RACK SWIVEL HINGE
CLEARANCE _, L2
Z|Z
, \MAINTENANCE ROAD ? 22z
1"=5 TOP OF TRICKLE CHANNEL WALL  TRASH RACK (SEE ORIFICE PLATE (SEE DETAIL THIS SHEET) 3|13\
MAINTENANCE PATH NOTES =7291.50%| 7294 01 DETAIL THIS SHEET) t : >
1. MAINTENANCE PATH SHALL INCLUDE SUBGRADE ) - ' , bl
PREPARATION, GRAVEL BASE, AND COMPACTION. \ TRICKLE CHANNEL FL = 22910’ | 7290.95 N z|z
WQCV WSEL: 7292.30 .
. Y 729252 : 6" CONCRETE 3|3
1.8" (MIN) d 4 W/ #4 REBAR
e 1 TOP OF MICROPOOL = 72946+ 7290.95 GRID @ 12" O.C.
— s S ATIAL SURCHARGE VOLUME WSEL: 7291.33 CENTERED N
\/\\/,,\/;/\ v ///\/\\//>\\/\f\\/\ / \ f 100'YEAR FLOW RESTRICTOR B ? \*i Y CONCRETE
ol . WARNING IR N.T.S. )0 T v ! e
o UNAUTHORIZED MODIFICATION OF || = Z : : TOP OF MICROPOGQ!
THIS OUTLE\T/KI)SLAAHOZI\(I)NING CODE = ACCESS RAMP | WSEL: 7296:5¢° |7290.82 _— GRADE TO DRAIN :
CONCRETE o Z l MAX S=25% 1288 50/ <L L
< 4 (@]
a 2 4 < 5 % o0
TRICKLE CHANNEL OUTLET SIGNAGE 6” CONCRETE W/ #4 REBAR GRID @ __— | 10.0° h 5|
< : > " 0.C : : 42 RCP
N.T.S. NTS. 12” 0.C. CENTERED IN CONCRETE 150 6.0 . } O -
OUTLET SIGNAGE NOTES —— S
1. SIGN SHALL BE A MINIMUM OF 0.75 7288.68 I zZ 5
SQUARE FEET AND SHALL BE ATTACHED TO G R
THE OUTLET OR POSTED NEARBY. NOTUSTLET STRUCTURE DETAIL Eo
A OM &5
STAINLESS STEEL BOLTS OR SPILLWAY 8 = 8
STRUCTURAL STEEL CHANNEL INTERMITTENT WELDS. SEE FINISHED GRADE 230
FORMED INTO CONCRETE FIGURE OS—-5 AND OS—6. < > - 7 3
N — e — TOP OF SPILLWAY z$5
= N FINISHED GRADE &3
W\ 12.0 \ z > O
- ' : 2.0 5T
FRONT TOP) OF [BOX = 7292.50 72‘9‘2| 46 \\ 2(#4) CONTINUOUS PROVIDE_ CONTINUOUS 226
e e Lo SRR e i 44 @ 18" 0.C. NEPRENE GASKET I 8-
P P B T AR BETWEEN ORIFICE STANLESS STEEL > 2 &
R AP SETIEL3 T I || —2(#4) CONTINUOUS PLATE AND STRUCTURE SUPPORT BARS =7
THX1,2"W e (R R » ° 9 . TE 0.074” X Rwmmm <<3
RECTANGULAR ORIFICE - “*" :+ et W pEy: 7907 | 7291.98 s . 3" CLR -/ — 0.50", 1" 0.C — & g
(1'20[SQ' ||N.)” . IREER B 1 bg (TYP.) e _ BOLT GRATE USING %i 8
Sl S S CE S, , ~ Al g\ - STAINLESS STEEL
17HX11"W T 0 Q[ HELEV: 2ot | 7291.37 5o - LRI @ SADDLE WASHERS
RECTANGULAR ORIFICE “*.0.60"{ 0,55 |— AR SRS P 1 2 o R EE OR TREATED STEEL L DESIGNED BY: KRK
(1'1O|_,SQ' :N): g Ty —d I S L pEv: 720050 | 7200.82 g A 4 \ i BAR STOCK AA AA L 06557 |r ow DRAWN BY: AJL
c o S R mlil e T R R o o . . C e I
1"HX1.1"W ~ '.”<.' :.:« A A _'__«.‘:_. v —~\/\'—— \;J—/\f— 93 STAINLESS STEELJAH | |j CHECKED BY: KRK
RECTANGULAR 4 %, 7«7 s SRR B B WIRE SIANIESS STEEL =, T DATE: 12/16,/2021
ORIFICE (1.10 SQ. IN) " e Ao S a1 ] WELL SOREEN (OR 0.139 0.090"
_4__| . ]4 L S - -4..-'_-. - "'_ .?_- i o o EQUIVALENT) | GAPS IN TRASH RACK
T 4' e e T S e L WERE INSTALLED
e e L e ey T HORIZONTALLY, - \OSECTION B
CLEVATION oo , \YOSECTION A RATHER THAN NTS.
N.T.S. VERTICALY AS SHOWN
SECTION IN THE PLAN
ORIFICE PLATE AND TRASH RACK DETAIL » JCREST WALL DETAIL "
N.T.S. N-T.S. Mo &
ORIFICE PLATE NOTES 15.0° BENCH A= N
7296.58 6” MIN TOPSOIL O < W
1. PROVIDE CONTINUOUS NEOPRENE GASKET MATERIAL BETWEEN THE ORIFICE PLATE AND CONCRETE. EMERGENCY WSEL: 7296.53' - 7297.60 ABOVE RIP RAP Z x =
2. BOLT PLATE TO CONCRETE 12” MAX. ON CENTER. WITH A PLATE THICKNESS OF 0.25". SPILLWAY: 7205.84' 7295.89 7297.60 N (ngYgng’OND 9 D <_
100=YR ELEV: 729567 41 TOP OF POND EMBANKMENT: 7298.00" é o @) O
EURV_AND WQCV TRASH RACKS 7295.87 | Eyy 7 WIDTH VARIES Z 50O —
\— Y e - -0 L
1. WELL—SCREEN TRASH RACKS SHALL BE STAINLESS STEEL AND SHALL BE ATTACHED BY e = = > O
INTERMITTENT WELDS ALONG THE EDGE OF THE MOUNTING FRAME. DETENTION BASIN: 7291.00° _ =TI I L - Z
2. BAR GATE TRASH RACKS SHALL BE ALUMINUM AND SHALL BE BOLTED USING STAINLESS STEEL — st IR = L :Z) @) <
HARDWARE. === —
3. TRASH RACK OPEN AREAS ARE FOR SPECIFIED TRASH RACK MATERIALS. TOTAL TRASH RACK SIZE == = O (I__) 0
MAY NEED TO BE ADJUSTED FOR MATERIALS HAVING DIFFERENT OPEN AREA/GROSS AREA RATIO STABILIZED SUBGRADE Q95 =
(R VALUE). (12" DEPTH) N O
4. STRUCTURAL DESIGN OF TRASH RACKS SHALL BE BASED ON FULL HYDROSTATIC HEAD WITH ZERO ot DA s ShEE psomgr R Z 2= 0O
HEAD DOWNSTREAM OF THE RACK THICKNESS= 18" — E (D D_
35% TOPSOIL (BY VOLUME)
OVERFLOW SAFETY GrRATES | GAPS IN TRASH RACK WERE INSTALLED HORIZONTALLY, RATHER THAN VERTICALY AS SHOWN IN THE PLAN ‘EME’RGENCY SPILLWAY DETAILS PER WHFD 31-37-00 = d CZ)
1"=10
1. ALL SAFETY GRATES SHALL BE MOUNTED USING STAINLESS STEEL HARDWARE AND PROVIDED WITH O
HINGED AND LOCKABLE OR BOLTABLE ACCESS PANELS.
2. SAFETY GRATES SHALL BE STAINLESS STEEL, ALUMINUM, OR STEEL. STEEL GRATES SHALL BE HOT
DIP GALVANIZED AND MAY BE HOT POWDER COATED AFTER GALVANIZING.
3. SAFETY GRATES SHALL BE DESIGNED SUCH THAT THE DIAGONAL DIMENSION OF EACH OPENING IS
SMALLER THAN THE DIAMETER OF THE OUTLET PIPE. ,
4. STRUCTURAL DESIGN OF SAFETY GRATES SHALL BE BASED ON FULL HYDROSTATIC HEAD WITH 80.0° TOTAL LENGTH—CREST WALL LENGTH
ZERO HEAD DOWNSTREAM OF THE RACK. 60.0° SPILLWAY LENGTH
, o SPILLWAY FLOW |
2.0 2| SPILLWAY CREST WSEL = 7296.53' 2.0
— -  &| elEv = zzosas — |~ TOP OF
m . b
4 ] 7295.80 ul EMBANKMENT =7298.00
T ] e « 1 s WPTTTEIGHT OF SPILLWAY
Kno&lv:what's below. - 9e b e 4 2.5 . R 4, g R IH =2.16" (MIN)
o Il befor ig. -t - - - . - < - e . 3 . I
\w, all before you dig e S s EEEEEEIEE
\ / L1l L1l L1l \‘_- (W L1l L1l L1l L1l L1l L1l LU L1l L1l L1l L1l L1l 111 L1l L1l L1l L1l L1l L1l 111 111 111 L1l L1l L1l L1l L1l 11
CeEST WALl STABILIZED SUBGRADE
12” DEPTH)
SEE DETAIL THIS SHEET (
CALL UTILITY NOTIFICATION) ( ) PROJECT NO.
CENTER OF COLORADO 196106001
EMERGENCY SPILLWAY
1-800-922-1987 17"=10’ SHEET
CALL 2-BUSINESS DAYS IN ADVANCE -
BEFORE YOU DIG, GRADE, OR EXCAVATE EPC 5/30/23
FOR THE MARKING OF UNDERGROUND
L MEMBER UTILITIES C 1 39
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K: \COS_Civil\196106001_Winsome Filing No. 3\CADD\PlanSheets\CDs\196106001_CD_POND

X |X
(A in g
X |X
MM
. T NN
INLET APRON ELEV: 7302:6" | 7302.81 bTEXTILE CLASS | (NON—WOVEN) SHALL BE @0
2.0% OVERLAPPED AND ANCHORED (18—INCHES MIN N
— / ALONG SIDES AND 24-INCHES MIN. ON ENDS) PROPOSED TYPE M <|~
RIP RAP &\
7 ‘*:‘ﬁ‘r gl % o 3 D50=12" )
10" MIN NG . OUTLET APRON ELEV: 7282:0° [7202.17 s‘ e THICKNESS= 24
D50 = 9.0 o
o
. .‘;.___‘_‘ 0.0 Lo
LS RIPRAP | " GG
TN THICKNESS o z13lz
25" RADIUS 1| XX 180 w = o 1 3|32
O Sz | © 50 |1 ” 22"
6” LAYER OF AGGREGATE NG o3 =E9. «1 JL\~I =l
BASE COURSE OVER =00\ LS
COMPACTED SUBGRADE APEET TRICKLE CHANNEL - / . GRAPHIC SCALE IN FEET
| EGP 21-005 FOR REF DETAL THIS W —
REF EGP 21—005 FOR
SHEET PROPOSED
;Eg:mﬁECHANNEL DETAILS CONCRETECLF;INCEIEE
. JROCK CHUTE #11 PROFILE- CROSS SECTION 1 :
N.T.S. 2
s - S
o
o6’ 8" (5) #4 REBAR O e
| %_L( CONTINUOUS S ¥
f Tl SPACED 8” O.C. I L2
FREEBOARD = 0.5’ s \FOREBAY DETAIL PLAN VIEW " AR
—f 4 7 177:5’ i 8 8
1 . ’A\ oM 5
2.0° 77 ? o
n=E=
<8 o
¥/ ROCK THICKNESS = 18.0" 44 REBAR —1 > oo '8
FONE A SPACED 12" O.C. Z33
D (s
10’ BRI P S — 5Ty
o il ofle el irar T2
Rt AN | M T s 428
R aae s T SO I =
“ROCK CHUTE #11 PROFILE- CROSS SECTION 2 ey e ST T M w5
SR NIRRT B IR NP LR Sl 4 — O %
N.T.S. SECTION A-A N 522
FOREBAY WALL
» \FOREBAY NOTCH DETAIL WITH REINFORCING , \FOREBAY WALL CROSS SECTION DESIGNED BY: KRK
NT.S. B N.T.S DRAWN BY:  AJL
N.T.S. . :
CHECKED BY: KRK
BOTTOM OF POND , DATE: 12/16 /2021
TRICKLE CHANNEL 6.0
BERM BERM 8
NOTCH —
: | ) —
9 = - T T N
> HNR RTES—(5) #4 REBAR
) 4 L | | b+ CONTINUOUS SPACED
Q _ 1| - 8" 0.C.
0.5 ¥ | gl | 2
BE ™o
- mpa Q0
7. ]| 4 —{ 3" CLR. TYP. O é = _1
A 1] < Z p—
30 NOTCH REPLACED O D =
| : | WITH PVC PIPE PER @) C_DI &)
FIELD CHANGE. N Z o 0O
"\ROCK CHUTE #11 PROFILE- CROSS SECTIQN 2 [VERIFIEDWITH ERC = - O LU
TS | STORMWATER PIROR N 7288.00 FG L e=z0
o TOFIELD CHANGE comm&?u?sﬁi%ég ' Zz O
8" 0.C ™ TOP OF BOX = w s = <
s N 7292.50 - = O ¢ N
A\ - D QI
N 3" CLR. TYP. Z2- 0O
i ?'- 7294.00 FG” E a C£ ol
| 25 = ! o i O
| - @)
/’x" ORIFICE PLATE -~
SEE DETAIL 4 ON
. \EOREBAY DISSIPATER DETAIL 7294.00 FG SHEET C1.39
TRANSITION 1"=2
, OUTLET STRUCTURE PLAN VIEW DETAIL
7296.64 | TW: 7296.00 26.0’ TW: 7296.00'\| 1"=5’
: —= : Drop (ft)
| // T 1 \\ | Upstream | (Inlet Apron Downstream Min Rock
: I R2.0 ) : Channel Inlet Apron | to Outlet |Chute Length|{Outlet Apron Rock Chute Chute Depth | Rock Chute | Top Chute
811 Know what's below. I | | I Rock Chute ID| Location |Flow (cfs)| Length (ft) | Apron) (ft) Length (ft) |Chute Width (ft)| D50 (in) |Thickness (in)| Radius (ft) (ft) Depth (ft) | Width (ft)
o Call before you dig. [ I IRSEEAN | : 4 Pond1 | 107 10 6 24 15 24 18 36 50 1.27 1.50 40
Qw? J 3.0 \_ 6 Pond2 | 110 10 8 32 18 17 18 36 50 157 2.00 33
TW: +262:00 — | TW: 7292.00 11 Pond4 | 26 10 10 40 11 10 9 18 25 0.85 1.50 26
) . 7291.84 12 WQPond| 100 11 5 20 20 12 18 36 50 1.81 2.00 28 s
CALL UTILITY NOTIFICATION 13 FOREBAY SEC IEW 13 wQPond| 57 10 3 12 16 10 18 36 50 1.38 1.50 26 PROJECT NO.
CENTER OF COLORADO 17=§’ 196106001
CAL%OB%N%SQSZDAY;' %?ZANCE RETAINING WALL NOTES STANDARD ROCK CHUTE DIMENSION TABLE SHEET
AL 2- 1. TW = FINISHED GRADE AT TOP OF WALL
FOR THE WARKING.OF UNDERGROUND 2. BW = FINISHED GRADE AT BOTTOM OF WALL N.T.S.
\ MEMBER UTILITES ) 3. SEE DETAIL THIS SHEET FOR FOREBAY 1. SEE GRADING PLANS FOR ROCK CHUTE LOCATIONS EPC 5/30/23 C1 40

DIMENSIONS AND CROSS—SECTION.
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LEGEND
FG FINISH GRADE
FBT TOP OF FOREBAY AT FINISHED GRADE
FBB BOTTOM OF FOREBAY AT FINISHED GRADE
TCT TOP OF TRICKLE CHANNEL AT FINISHED
GRADE
TCB BOTTOM OF TRICKLE CHANNEL AT FINISHED
GRADE
MPT TOP OF MICROPOOL AT FINISHED GRADE
MPB BOTTOM OF MICROPOOL AT FINISHED GRADE
GRATE OUTLET STRUCTURE GRATE ELEVATION
ME MATCH EXISTING
PT TOP OF STEEL PLATE AT FINISHED GRADE
REACH G1 PB BOTTOM OF STEEL PLATE AT FINISHED
GRADE

3’ CONCRETE TRICKLE C.HANNEL
(REF.DETAIL 2 ON SHEET C1.42)

. /715" POND MAINTENANCE ACCESS ROAD

ROCK CHUTE #12
(REF.DETAILS 9 & 10 ON SHEET C1.43)

7 ==\ 4

N Y
A
INeWa

FLOODPLAIN LIMITS

TOP OF POND

I N PROPOSED STORM SEWER

SRR UATLA
STA: 900+33.55

PROPOSED WQ1
OUTLET STRUCTURE
INV OUT: 732360

jlife=

139 LF OF 18" RCP @ 1.94%

WATER QUALITY POND A WSELS N
100-YR: 7327.95 -~
EURV- 739669 POUR IN PLACE CONCRETE 8'0;_*9
WQCV: 7325.93 HL\JTEFE)AMCCEROPOOL W/ SLOPED o+ H _gﬂL@Ar
/ (REF. DETAIL 6 ON SHEET E T'\
C1.42
/ / STA: 900+78.86
/ PROPOSED WQ1 OUTFALL
= INV IN—7322-12—
2 ROCK CHUTE #13 732213
N -
N WQ1 MICROPOOL
& (REF.DETAILS 13 & 14 ON SHEET C1.43) AND. OUTLET
- STRUCTURE
N /]
S N7
N e LA
g N\ F=H
AN
~N
d—
£ GRAPHIC SCALE IN FEET \
K 0 15 30 60
= 45 LF PRIVATE 18" RCP @ 1.94% (REF. DETAIL ON THIS SHEET)
o
5 OUTLET STRUCTURE W/ CDOT TYPE C
X INLET. INV OUT: SEE THIS SHEET
o (REF. DETAIL 6 ON SHEET C1.42
P4
_D ’
S PROPOSED 47’ EMERGENCY WQA POND OUTLET PIPE PLAN AND PROFILE
5 SPILLWAY (REF. DETAILS 7 &
Y 8 ON SHEET C1.42)
(@}
5
8 ..
i " APPROXIMATE LIMITS 7332 7332
3 OF ZONE "A” 10° ACCESS PATH
Q FLOODPLAIN PER FIRM
5 PANEL 08041C0350G
(@)]
= EXISTING GRADE PROPOSED GRADE
A
S 7328 7328
i STA: 900+33.55
(O]
° PROPOSED WQ1_ STA: 900+78.86
& OUTLET STRUCTURE
/) ' PROPOSED WQ1 OUTFALL
INV OUT: 732300
o 7322.91 :
a
S 7324 7324
-~ N
N
S a
= GRAPHIC SCALE IN FEET L—8 L X 4 W
o 0 15 30 60 SOIL PROTECTION
£ GRAPHIC SCALE IN FEET ' 39 LF OF 18" RCP @ 1.94% RIPRAP TYPE VL,
i 0 15 30 60 R
§ 81 1 Know what's below. 7520 7520
é o Call before you dig.
N\ s
| \w/
5 7318 7318
3 0 1.5 3 6 i
o ’ \ | et
o CALL UTILITY NOTIFICATION N
; CENTER OF COLORADO VERTICAL ~
= 1-800-922-1987 901400
6 CALL  2-BUSINESS DAYS IN ADVANCE
| BEFORE YOU DIG, GRADE, OR EXCAVATE
2 FOR THE MARKING OF UNDERGROUND
S L MEMBER UTILITIES ) EPC 5/30/23
e
<

KRK [4/28/23| KRK
KRK [3/10/23| KRK

COUNTY COMMENTS
COUNTY COMMENTS
REVISION

K- I )) H
2021 KIMLEY—HORN AND ASSOCIATES, INC.
Colorado Springs, Colorado 80903 (719) 453—0180

2 North Nevada Avenue Suite 300

DESIGNED BY: KRK
DRAWN BY: AJL
CHECKED BY: KRK

DATE: 12/16 /2021

WINSOME FILING NO. 3
EL PASO COUNTY, COLORADO
CONSTRUCTION DOCUMENTS

WQ POND A OVERVIEW

PROJECT NO.
196106001

SHEET

C1.41
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X I|X
|
X I|X
e
TOP OF BOX: 7325.50° Qe
sg;égNLErS\J% SS-BFEESOLT\I@%I—AWSC\:/EEE%IRS;VEEE SAFETY BAR GRATE WITH 5” MAX. CLEAR BETWEEN BARS. BAR 6" THICK LAYER OF % 15.0° MAINTENANCE PATH Qe
EQUIVILENT) ATTACH BY INTERMITIENT GRATING SHALL BE MOUNTED TO STRUCTURE WITH GALVANIZED CRUSHED AGGREGATE OVER | | S
Q ) OR STAINLESS STEEL TAB, HELD INTACT WITH STAINLESS STEEL COMPACTED SUBGRADE N
WELDS TO AMERICAN STEEL C—CHANNEL - v |
ANCHOR BOLT, WASHER AND NUT. GRATE SHALL BE PROVIDED XX
FORMED INTO CONCRETE BOTTOM AND 10
SIDES OF GPENNG IN WAL WITH HINGED AND LOCKABLE OR BOLTABLE ACCESS PANELS. S REVEGETATION | x
: CONSTRUCT DROP BOX OUTLET STRUCTURE PER CDOT ZONE VARIES
SPILLWAY INVERT TYPE C INLET BOX, DIMENSIONS AS NOTED ON PLAN. WQ WSE/TOP OF REVEGETATION
TOP OF TRICKLE z ; 7326.87 STRUCTURAL STEEL C—CHANNEL ZONE VARIES STABILIZED SUBGRADE 12” DEPTH
CHANNEL CURE STAGE: 7326-66 :‘ , FORMED INTO CONCRETE BOX:—7325:50 [7326 30
132586 7326 64 STAINLESS STEEL BOLTS ==
TRICKLE ) 7326.30 ¥ ElE
L CANNEL 3R A H— 5.0 O INTERMITTANT WELDS “\MAINTENANCE ROAD 22
' ' Py 10:1 SLOPE f* GRADE / 7/16” DIAMETER ORIFICE 1"=5' SI8|@
7323.90 = : <+ (0.16 SQIN) INVFRT AT MAINTENANCE PATH NOTES S
. _ . N .
Sy WSE: 7525:08] 7323.08 & 1.23 h-or L NIRRT |- | 73245 [7325.07 1. MAINTENANCE PATH SHALL INCLUDE SUBGRADE =l |
1y MICROPOOL STAINLESS STEEL]:: 1" BB PREPARATION, GRAVEL BASE, AND COMPACTION. =E
o | WSE:7322.50| 7323.08 | ORIFICE PLATE PR i Al LT 7/16" DIAMETER ORIFICE 5/
T v 3 [o.97]eresr dii L1741 (0.16 SQ. IN) INVERT ,
0| WICROPOOL INV: | | liizag Ay - st (4| AT #3234 | 7324.10 e e 1.8" (MIN)
1732105 F200 = F 18" |24 Rrc| 1-02 [o.97—2= |+~ 7/16" DIAMETER(0.T6 —3% s
e B YRRy da v OUTLET PIPE Bl - sailll 10 1 SQ. IN) ORIFICE INVER RAVASA Z oA
2.0 > 5.0 (REFERENCE e AT 732250 | 7323.08 o o 7 WARNING N ,[
e - s UNAUTHORIZED MODIFICATION OF . Z
THIS SHEET) . ; = A
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WELL—SCREEN FRAME MIN 2.5% SLOPE GROUT AROUND & \_ VIOLATION ) ‘ :
ATTACHED TO C—CHANNEL PIPE TO PROVIDE o o ] 7320.00| 7321.05 S
BY INTERMITTENT WELDS WATER TIGHT SEAL [ . - RN CONCRETE ‘ o
C—CHANNEL P e A e T e e TRICKLE CHANNEL OUTLET SIGNAGE i
N.T.S. NTS 3
OUTLET STRUCTURE DETAIL . SECTION A OUTLET SIGNAGE NOTES S
5 N T.S NTS 1. SIGN SHALL BE A MINIMUM OF 0.75 I B
Lo O~
e SQUARE FEET AND SHALL BE ATTACHED TO g5
THE OUTLET OR POSTED NEARBY. =
309
PROVIDE CONTINUOUS n _g @
NEPRENE GASKET > <® 8
BETWEEN ORIFICE O gy O
PLATE AND STRUCTURE STAINLESS STEEL <Z( 3 6
SUPPORT BARS m S g
- _ A 15.0° BENCH — £
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S 3’ AR SADDLE WASHERS SPILLWAY: 732600 | _ TOP OF POND oo &
U a1 OR TREATED STEEL ' ) : 7326.87 , ) (BEYOND) J=Z
Al L LY < BAR STOCK # 0.655” ' TOP OF POND EMBANKMENT: 7328.00 n 2 e
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= EQUIVALENT) HORIZONTALLY = = DESIGNED BY: KRK
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& SECTION B VERTICALY AS SHOWN . SECTION C STABILIZED SUBGRADE | :
- B IN THE PLAN N.T.S. (12” DEPTH) YPE M SOIL RIP RAP DATE: 12/16 /2021
% N.T.S. o
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. 35% TOPSOIL (BY VOLUME)
ﬁ PER MHFD 31-37-00
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$1/ ., ORIFICE PLATE AND TRASH RACK DETAIL , %
= TS, 67.0' TOTAL LENGTH moE (@p)
x ORIFICE_PLATE NOTES 47.0 SPILLWAY LENGTH el
- SPILLWAY CREST O < W <
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S 25 — |- < = TOP OF EMBANKMENT o 4 LLI]
2 o 9 L 7327.09 _ 2222 54| 7308 85 oL
Q EURV_AND WQCV TRASH RACKS e B Y =9 S - ~ S Z 5 0NM
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= 1. WELL—SCREEN TRASH RACKS SHALL BE STAINLESS STEEL AND SHALL BE ATTACHED BY . & [HHEE -7 OO 77 7 7 87 7 7 R =[] | = > <C
) INTERMITTENT WELDS ALONG THE EDGE OF THE MOUNTING FRAME. og IR IETETE T T T T T T Tl L = <
OI 2. BAR GATE TRASH RACKS SHALL BE ALUMINUM AND SHALL BE BOLTED USING STAINLESS STEEL < | Ererere O I I e e e e e e TS e S s i eSS e L Z O D
5 HARDWARE. - > 2 =
§ 3. TRASH RACK OPEN AREAS ARE FOR SPECIFIED TRASH RACK MATERIALS. TOTAL TRASH RACK SIZE . STABILIZED SUBGRADE = O (I__) P
s MAY NEED TO BE ADJUSTED FOR MATERIALS HAVING DIFFERENT OPEN AREA/GROSS AREA RATIO (12" DEPTH) O3 @)
© (R VALUE). N O
(o)}
= 4. STRUCTURAL DESIGN OF TRASH RACKS SHALL BE BASED ON FULL HYDROSTATIC HEAD WITH ZERO N = al
g HEAD DOWNSTREAM OF THE RACK. @%N!E,RGENCY SPILLWAY < E 19p) s
O - prd
S OVERFLOW SAFETY GRaTES | GAPS IN TRASH RACK WERE INSTALLED HORIZONTALLY, RATHER THAN VERTICALY AS SHOWN IN THE PLAN < - 8 ;
©
2 1. ALL SAFETY GRATES SHALL BE MOUNTED USING STAINLESS STEEL HARDWARE AND PROVIDED WITH O
%) HINGED AND LOCKABLE OR BOLTABLE ACCESS PANELS.
o 2. SAFETY GRATES SHALL BE STAINLESS STEEL, ALUMINUM, OR STEEL. STEEL GRATES SHALL BE HOT
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o 3. SAFETY GRATES SHALL BE DESIGNED SUCH THAT THE DIAGONAL DIMENSION OF EACH OPENING IS
< SMALLER THAN THE DIAMETER OF THE OUTLET PIPE.
S 4. STRUCTURAL DESIGN OF SAFETY GRATES SHALL BE BASED ON FULL HYDROSTATIC HEAD WITH
2 ZERO HEAD DOWNSTREAM OF THE RACK.
S
Z
o
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E
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§ 811 Know what's below.
é o Call before you dig.
| QUL
o
D SsssS
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o [ CALL UTILITY NOTIFICATION] PROJECT NO.
2 CENTER OF COLORADO 196106001
< 1-800-922-1987 SHEET
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Basin ID:

DETENTION BASIN S

AGE-ST!

MHFD-Detention, Version 4.06 (July 2022)

Project: Winsome Filing No. 3- Pond 1- Post Construction

RAGE TABLE BUILD

o
] T vt
T

00-vEAS
ORIFICE

Depth Increment =

PERMARENT. omrices Optional Optional
pook. Example Zone Configuration (Retention Pond) Stage - Storage Stage Override Length Width Area Override Area Volume Volume
Description (ft) Stage (ft) (ft) (ft) (ft?) | Area(it?) | (acre) (ft%) (ac-ft)
Watershed Information Top of Micropool - 0.00 - - - 55 0.001
Selected BMP Type =|  EDB 7316 - 1.00 - - - 230 0.005 142 0.003
Watershed Area=| ~ 60.00 [acres 7317 - 2.00 - - - 1,415 0.032 965 0.022
Watershed Length =| 2,399 |ft 7318 - 3.00 - - - 6,630 0.152 4,987 0.114
Watershed Length to Centroid =| 960 |ft 7319 - 4.00 - - - 12,270 0.282 14,437 0.331
Watershed Slope =|  0.050 _ |ft/ft 7320 - 5.00 - - - 16,895 0.388 29,020 0.666
Watershed Imperviousness =|  7.20% _|percent 7321 - 6.00 - - - 21,241 0.488 48,088 1.104
Percentage Hydrologic Soil Group A =|  0.0% |percent 7322 7.00 - - - 25,564 0.587 71,490 1.641
Percentage Hydrologic Soil Group B=|  6.9% |percent 7323 - 8.00 - - - 30,138 0.692 99,341 2.281
Percentage Hydrologic Soil Groups C/D =|  93.1% |percent 7324 - 9.00 - - - 37,996 0.872 133,408 3.063
Target WQCV Drain Time =| 400 |hours - - = -
Location for 1-hr Rainfall Depths = User Input - - = -
After providing required inputs above including 1-hour rainfall - - - -
depths, click "Run CUHP' to generate runoff hydrographs using - - - -
the embedded Colorado Urban Hydrograph Procedure Optional User Overrides - - ~ =
Water Quality Capture Volume (WQCV) =|  0.172 |acre-feet 0172 |acre-feet - - = =
Excess Urban Runoff Volume (EURV) =|  0.241 |acre-feet 0.241  |acre-feet - ~ = =
2-yr Runoff Volume (P1=1.19in.) =| 1063 |acre-feet 119 |inches - ~ = =
5-yr Runoff Volume (P1=15in) =| 2245 |acre-feet 150 |inches - ~ = =
10-yr Runoff Volume (P1=1.75in.) =| 3.366 |acre-feet 175 |inches - ~ = =
25-yr Runoff Volume (PL=2in) =| 4.924  |acre-feet 200 [inches - ~ = =
50-yr Runoff Volume (P1=2.25in.) =| 6.155 |acre-feet 2.25 |inches - ~ = =
100-yr Runoff Volume (P1=252in) =| 7.866  |acre-feet 252 |inches -
500-yr Runoff Volume (P1=3.14in) =| 11.014 |acre-feet inches - ~ = =
Approximate 2-yr Detention Volume =|  0.276 |acre-feet - - = =
Approximate 5-yr Detention Volume =|  0.741 |acre-feet - ~ = =
Approximate 10-yr Detention Volume =|  1.072 |acre-feet - ~ = =
Approximate 25-yr Detention Volume =|  1.301 _|acre-feet - - = =
Approximate 50-yr Detention Volume =|  1.333 _|acre-feet - ~ = =
Approximate 100-yr Detention Volume =|  1.903 |acre-feet - ~ = =
Define Zones and Basin Geometry - - - -
Zone 1 Volume (WQCV) =| 0172 |acre-feet - - = -
Zone 2 Volume (EURV - Zone 1) = 0.069 |acre-feet - - = -
Zone 3 Volume (100-year - Zones 1&2) =|  1.662 |acre-feet - - = -
Total Detention Basin Volume = 1.903 |acre-feet - - = N
Initial Surcharge Volume (ISV) =|  user [it? - - - -
Initial Surcharge Depth (ISD) =|  user |ft - = -
Total Available Detention Depth (He) =|  user  |ft - - = -
Depth of Trickle Channel (Hrc) =|  user  |ft - = = -
Slope of Trickle Channel (Stc) =|  user  |ft/ft - - = -
Slopes of Main Basin Sides (Smain) =| _ user  |H:V - - = -
Basin Length-to-Width Ratio (Ruw) =|  user - - = -
Initial Surcharge Area (Ajsy) =|  user [it? - - - -
Surcharge Volume Length (Lisy) =|  user  |ft - - - -
Surcharge Volume Width (Wisy) =|  user  |ft - - - -
Depth of Basin Floor (Hroor) =|  user  |ft - ~ = =
Length of Basin Floor (LeLoor user |ft - ~ = =
Width of Basin Floor (Wioor) =|  user  |ft - ~ = =
Area of Basin Floor (Arioor) =|  user |[ft? - ~ ~ =
Volume of Basin Floor (Veoor) =|  user  |ft® - ~ - =
Depth of Main Basin (Huam) =|  user  |ft =
Length of Main Basin (Lyan) =|  user  |ft - ~ = =
Width of Main Basin (Wyai) =|  user  |ft - - = =
Area of Main Basin (Avan) =|  user [it? - - - =
Volume of Main Basin (Vyan) =|  user  [it® - ~ ~ =
Calculated Total Basin Volume (Viot) =|  user |acre-feet - ~ - =

MHFD-Detention_v4-06 Pond 1- As-Built.xism, Basin

5/23/2025, 8:11 AM
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DETENTION BASIN

MHFD-Detention, Version 4.06 (July 2022)
Project: Winsome Filing No. 3- Pond 1- Post Construction

Basin ID:

100-YR

VGLUM;[ EURY &
I wnc\ir

ORIFICES

User Input: Orifice at Underdrain Outlet (typicall

100-YEAR
ORIFICE

Example Zone Configuration (Retention Pond)

Zone 1 (WQCV)
Zone 2 (EURV)
Zone 3 (100-year)

used to drain WQCV in a Filtration BMP)

Estimated Estimated
Stage (ft) Volume (ac-ft) Outlet Type
3.34 0.172 Orifice Plate
3.66 0.069 Orifice Plate
7.43 1.662 Weir&Pipe (Restrict)
Total (all zones) 1.903

Calculated Parameters for Underdrain

Underdrain Orifice Invert Depth = N/A ft (distance below the filtration media surface) Underdrain Orifice Area = N/A t?
Underdrain Orifice Diameter = N/A inches Underdrain Orifice Centroid = N/A feet
eir (typically used to drain WOCV and/or EURV in a sedimentation BMP) Calculated Parameters for Plate

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

Centroid of Lowest Orifice =

0.00

Depth at top of Zone using Orifice Plate =

3.59

Orifice Plate: Orifice Vertical Spacing =

N/A

Orifice Plate: Orifice Area per Row =

N/A

User Input: Stage and Total Area of Each Orifice Row (numbered f

Row 1 (required)

inches
sq. inches

rom lowest to highest)

Row 2 (optional)

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

WQ Orifice Area per Row =

Elliptical Half-Width =

Elliptical Slot Centroid =

Elliptical Slot Area

N/A ft?
N/A feet
N/A feet
N/A ft?

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

0.68

1.35

Orifice Area (sq. inches)

0.20

0.20

0.20

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 (sq. inches)

User Input: Vertical Orifice (Circular or Rectanqular) 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 with Flat or Sloped Grate and Outlet Pipe OR Rectangular/Trapezoidal Weir and No Outlet Pipe) Calculated Parameters for Overflow Weir
Zone 3 Weir Not Selected Zone 3 Weir Not Selected
Overflow Weir Front Edge Height, Ho = 2.85 N/A ft (relative to basin bottom at Stage = 0 ft) Height of Grate Upper Edge, H; = 4.35 N/A feet
Overflow Weir Front Edge Length = 12.00 N/A feet Overflow Weir Slope Length = 6.18 N/A feet
Overflow Weir Grate Slope = 4.00 N/A H:v Grate Open Area / 100-yr Orifice Area = 7.31 N/A
Horiz. Length of Weir Sides = 6.00 N/A feet Overflow Grate Open Area w/o Debris = 51.65 N/A t?
Overflow Grate Type =| Type C Grate N/A Overflow Grate Open Area w/ Debris = 25.83 N/A t?
Debris Clogging % = 50% N/A %

User Input: Outlet Pipe w/ Flow Restriction Plate (Circular Orifice, Restrictor Plate, or Rectanqular Orifice)

Zone 3 Restrictor

Not Selected

Depth to Invert of Outlet Pipe =

0.28

N/A

ft (distance below basin bottom at Stage = 0 ft)

Outlet Pipe Diameter =

36.00

N/A

inches

Restrictor Plate Height Above Pipe Invert =

36.00

User Input: Emergency Spillway (Rectanqular or
Spillway Invert Stage=

Trapezoidal
6.88

Spillway Crest Length =

60.00

feet

Spillway End Slopes =

4.00

H:v

Freeboard above Max Water Surface =

1.00

feet

inches

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

Calculated Parameter:

for Outlet Pipe w/

Flow Restriction Plate

Outlet Orifice Area =
Outlet Orifice Centroid =
Half-Central Angle of Restrictor Plate on Pipe =

Spillway Design Flow Depth=

Stage at Top of Freeboard =

Basin Area at Top of Freeboard =
Basin Volume at Top of Freeboard =

Zone 3 Restrictor

Not Selected

7.07 N/A
1.50 N/A
3.14 N/A

0.68

8.56

0.79

2.69

Calculated Parameters for Spillway

feet
feet
acres
acre-ft

ftz
feet
radians

Routed Hydrograph Results

The user can override the default CUHP hydrographs and runoff volumes by entering new values in the Inflow Hydrographs table (Col

lumns W through AF).

Design Storm Return Period =|

One-Hour Rainfall Depth (in) =|

CUHP Runoff Volume (acre-ft) =|

Inflow Hydrograph Volume (acre-ft) =

CUHP Predevelopment Peak Q (cfs) =

OPTIONAL Override Predevelopment Peak Q (cfs) =

Predevelopment Unit Peak Flow, q (cfs/acre) =|

Peak Inflow Q (cfs) =|

Peak Outflow Q (cfs) =

Ratio Peak Outflow to Predevelopment Q =|

Structure Controlling Flow =|

Max Velocity through Grate 1 (fps) =

Max Velocity through Grate 2 (fps) =

Time to Drain 97% of Inflow Volume (hours) =|

Time to Drain 99% of Inflow Volume (hours) =|

Maximum Ponding Depth (ft) =|

Area at Maximum Ponding Depth (acres) =|

Maximum Volume Stored (acre-ft) =

WQcv EURV 2 Year 5 Year 10 Year 25 Year 50 Year 100 Year 500 Year
N/A N/A 1.19 1.50 1.75 2.00 2.25 2.52 3.14
0.172 0.241 1.063 2.245 3.366 4.924 6.155 7.866 11.014
N/A N/A 1.063 2.245 3.366 4.924 6.155 7.866 11.014
N/A N/A 14.9 31.4 43.5 66.8 82.6 101.5 140.2

N/A N/A
N/A N/A 0.25 0.52 0.73 1.11 1.38 1.69 2.34
N/A N/A 17.5 34.3 46.4 69.9 85.7 104.7 143.4
3.2 7.1 13.2 27.9 39.3 61.8 72.1 79.6 134.7
N/A N/A N/A 0.9 0.9 0.9 0.9 0.8 1.0
Overflow Weir 1 | Overflow Weir 1 | Overflow Weir 1 | Overflow Weir 1 | Overflow Weir 1 | Overflow Weir 1 Outlet Plate 1 Outlet Plate 1 Spillway
0.08 0.18 0.26 0.5 0.8 1.2 1.4 1.5 1.6
N/A N/A N/A N/A N/A N/A N/A N/A N/A
46 45 32 16 3 3 2 2 2
50 49 43 37 31 24 18 11 3
3.34 3.66 3.86 4.40 4.73 5.29 5.71 6.69 7.30
0.20 0.24 0.26 0.32 0.36 0.42 0.46 0.56 0.62
0.174 0.243 0.291 0.453 0.565 0.783 0.962 1.464 1.822
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Inflow Hydrographs
The user can override the calculated inflow hydrographs from this workbook with inflow hydrographs developed in a separate program.

Outflow Hydrograph Workbook Filename:

SOURCE CUHP CUHP CUHP CUHP CUHP CUHP CUHP CUHP CUHP
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]
5.00_min 0:00:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0:05:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0:10:00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.00 0.02
0:15:00 0.00 0.00 0.06 0.10 0.12 0.08 0.10 0.10 0.14
0:20:00 0.00 0.00 0.23 1.06 1.67 0.23 0.39 0.67 1.58
0:25:00 0.00 0.00 3.20 15.62 24.87 3.05 6.90 10.32 24.34
0:30:00 0.00 0.00 13.38 30.35 42.43 39.03 50.84 60.51 89.91
0:35:00 0.00 0.00 17.37 34.30 46.43 61.69 76.92 94.14 131.53
0:40:00 0.00 0.00 17.51 32.49 43.63 69.90 85.68 104.70 143.39
0:45:00 0.00 0.00 15.31 29.16 39.99 67.32 82.23 102.90 140.42
0:50:00 0.00 0.00 13.26 26.17 35.82 64.04 78.13 97.91 133.39
0:55:00 0.00 0.00 11.38 23.08 32.38 57.76 70.73 90.50 123.68
1:00:00 0.00 0.00 10.01 20.46 29.66 52.22 64.26 84.23 115.46
1:05:00 0.00 0.00 8.83 18.07 27.17 47.46 58.66 79.10 108.58
1:10:00 0.00 0.00 7.58 15.82 24.68 41.93 52.17 70.10 96.82
1:15:00 0.00 0.00 6.32 13.34 22.21 36.21 45.44 60.24 83.96
1:20:00 0.00 0.00 5.17 11.32 19.53 30.22 38.12 50.19 70.48
1:25:00 0.00 0.00 4.44 9.90 17.06 25.69 32.48 42.48 59.86
1:30:00 0.00 0.00 3.90 8.75 14.86 22.10 27.97 36.44 51.41
1:35:00 0.00 0.00 3.45 7.73 12.93 19.14 24.24 31.47 44.41
1:40:00 0.00 0.00 3.01 6.64 11.18 16.51 20.91 27.08 38.20
0.00 0.00 2.58 5.59 9.55 14.15 17.92 23.08 32.56
0.00 0.00 2.15 4.57 8.00 11.92 15.10 19.34 27.29
: 0.00 0.00 1.71 3.58 6.47 9.79 12.40 15.84 22.35
2:00:00 0.00 0.00 1.27 2.61 4.91 7.75 9.83 12.59 17.75
2:05:00 0.00 0.00 0.82 1.68 3.40 5.67 7.21 9.31 13.11
2:10:00 0.00 0.00 0.44 1.04 2.43 3.66 4.75 6.24 8.98
2:15:00 0.00 0.00 0.26 0.71 1.86 2.40 3.20 4.22 6.24
2:20:00 0.00 0.00 0.17 0.52 1.45 1.62 2.22 2.91 4.42
2:25:00 0.00 0.00 0.13 0.38 1.13 1.11 1.56 1.99 3.09
2:30:00 0.00 0.00 0.10 0.28 0.86 0.75 1.08 1.32 2.10
2:35:00 0.00 0.00 0.08 0.21 0.64 0.51 0.75 0.83 1.38
0.00 0.00 0.06 0.15 0.46 0.33 0.50 0.48 0.84
: 0.00 0.00 0.04 0.11 0.31 0.21 0.32 0.26 0.49
2:50:00 0.00 0.00 0.03 0.07 0.21 0.14 0.21 0.17 0.32
2:55:00 0.00 0.00 0.03 0.05 0.14 0.10 0.15 0.12 0.22
3:00:00 0.00 0.00 0.02 0.04 0.10 0.08 0.11 0.10 0.17
3:05:00 0.00 0.00 0.02 0.02 0.07 0.06 0.09 0.07 0.13
3:10:00 0.00 0.00 0.01 0.01 0.05 0.04 0.06 0.06 0.10
3:15:00 0.00 0.00 0.01 0.01 0.04 0.03 0.05 0.04 0.07
0.00 0.00 0.00 0.00 0.02 0.02 0.03 0.03 0.05
0.00 0.00 0.00 0.00 0.01 0.01 0.02 0.02 0.03
: 0.00 0.00 0.00 0.00 0.00 0.01 0.01 0.01 0.02
3:35:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01
3:40:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3:45:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3:50:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3:55:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:00:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:05:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:10:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:15:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:20:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:25:00 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
4:35:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:40:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:45:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:50:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:55:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:00:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:05:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:10:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:15:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:20:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:25:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:30:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:35:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:40:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:45:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:50:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:55:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
6:00:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
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DETENTION BASIN

MHFD-Detention, Version 4.06 (July 2022)
Summary Stage-Area-Volume-Discharge Relationships

RE DESIG

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.

Stage - Storage
Description

Stage

[ftl

Area

[ft]

Area

[acres]

Volume

[ft]

Volume

[ac-ft]

Total
Outflow

[cfs]

For best results, include the
stages of all grade slope
changes (e.g. ISV and Floor)
from the S-A-V table on
heet 'Basin'.

Also include the inverts of all
outlets (e.g. vertical orifice,
overflow grate, and spillway,

where applicable).
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DETENTION BASIN S

AGE-ST!

MHFD-Detention, Version 4.06 (July 2022)

Project: Winsome Filing No. 3- Pond 2-Post Construction

RAGE TABLE BUILD

Basin ID:

o -
] T vt
T

00-vEAS
ZONE 1 AND 2 ORIFicE

PERMANENT. oRIFICES
pook. Example Zone Configuration (Retention Pond)

Watershed Information

Selected BMP Type =|  EDB
Watershed Area =| ~ 67.90 [acres
Watershed Length =| 2,639 [t
Watershed Length to Centroid =| 1,158 |ft
Watershed Slope =|  0.043 _ |ft/ft
Watershed Imperviousness =|  8.50% _|percent
Percentage Hydrologic Soil Group A= 0.0% |percent
Percentage Hydrologic Soil Group B=|  0.0% |percent

Percentage Hydrologic Soil Groups C/D =|  100.0% _|percent
Target WQCV Drain Time =| 400 |hours
Location for 1-hr Rainfall Depths = User Input

After providing required inputs above including 1-hour rainfall
depths, click ‘Run CUHP' to generate runoff hydrographs using

the embedded Colorado Urban Hydrograph Procedure Optional User Overrides

Depth Increment =

Gptional Gptional

Stage - Storage Stage | Override | Length Width Area | Override | Area Volume | Volume
Description (ft) stage (ft) (ft) (ft) (ft | Area(ft?) | (acre) (ft%) (ac-ft)

Top of Micropool - 0.00 - - - 156 0.004

7301 - 1.00 - - - 3,000 0.071 1623 0.037
7302 - 2.00 - - - 7,370 0.169 6,853 0.157
7303 - 3.00 - - - 13,763 0316 17,419 0.400
7304 - 4.00 - - - 18464 | 0.424 33,533 0.770
7305 - 5.00 - - - 22,600 0519 54,065 1241
7306 - 6.00 - - - 26440 | 0.607 78,585 1.804
7307 7.00 - - - 30450 | 0699 | 107,030 | 2457
7308 - 8.00 - - - 39508 | 0907 | 142009 | 3.260

Water Quality Capture Volume (WQCV) =|  0.267 |acre-feet 0.267 |acre-feet
Excess Urban Runoff Volume (EURV) =|  0.384 |acre-feet 0384 |acre-feet
2yr Runoff Volume (P1=1.19in) =| 1313 |acre-feet 119 [inches
5-yr Runoff Volume (PL=1.5in.) =| 2.686 |acre-feet 150 [inches
10-yr Runoff Volume (P1=1.75in.) =| 3.969 |acre-feet 175 |inches
25-yr Runoff Volume (PL=2in) =| 5724 |acre-feet 2.00 |inches
50-yr Runoff Volume (P1=225in.) =| 7.125 |acre-feet 225 |inches
100-yr Runoff Volume (PL =2.52in.) =| 9.058 |acre-feet 252 |inches
500-yr Runoff Volume (PL=3.14in.) =| 12.632 |acre-feet inches
Approximate 2-yr Detention Volume =|  0.380 |acre-feet
Approximate 5-yr Detention Volume =|  0.970 |acre-feet
Approximate 10-yr Detention Volume =|  1.328 |acre-feet
Approximate 25-yr Detention Volume =| 1593 |acre-feet
Approximate 50-yr Detention Volume =|  1.641 _|acre-feet
Approximate 100-yr Detention Volume =|  2.320 _|acre-feet

Define Zones and Basin Geometry

Zone 1 Volume (WQCV) =| 0267 |acre-feet
Zone 2 Volume (EURV - Zone 1) =|  0.117 |acre-feet
Zone 3 Volume (100-year - Zones 1&2) =|  1.936 |acre-feet
Total Detention Basin Volume =|  2.320 |acre-feet
Initial Surcharge Volume (ISV) =|  user |it®
Initial Surcharge Depth (1SD) =|  user |t
Total Available Detention Depth (Hiora) =|  user |t
Depth of Trickle Channel (Hr) =|  user |t
Slope of Trickle Channel (Src) =|  user |ft/ft
Slopes of Main Basin Sides (Smain) =|  user  [H:V
Basin Length-to-Width Ratio (Ruw) =|  user
Initial Surcharge Area (Asy) =|  user |ft?
surcharge Volume Length (Lisy) =|  user |t
Surcharge Volume Width (Wisy) =|  user |t
Depth of Basin Floor (Hrioor) =|  user |ft
Length of Basin Floor (Lro0r) user |t
Width of Basin Floor (Wrioor) =|  user  |ft
Area of Basin Floor (Arioor) =|  user [it?
Volume of Basin Floor (Vrioor) =|  user  |[ft®
Depth of Main Basin (Huan) =|  user |t
Length of Main Basin (Lyan) =|  user [t
Width of Main Basin (Wyan) =|  user it
Area of Main Basin (Avan) =|  user [it?
Volume of Main Basin (Vyan) =|  user  [it®
Calculated Total Basin Volume (Vi) =|  user |acre-feet
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DETENTION BASIN STAGE-STORAGE TABLE BUILDER
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DETENTION BASIN

MHFD-Detention, Version 4.06 (July 2022)
Project: Winsome Filing No. 3- Pond 2-Post Construction

Basin ID:

100-YR

VGLUM;[ EURY &
I wnc\ir

ORIFICES

Estimated Estimated
Stage (ft) Volume (ac-ft) Outlet Type
Zone 1 (WQCV) 2.53 0.267 Orifice Plate
100-YEAR Zone 2 (EURV) 2.95 0.117 Orifice Plate
ORIFICE
Zone 3 (100-year) 6.81 1.936 Weir&Pipe (Restrict)
Example Zone Configuration (Retention Pond) Total (all zones) 2320

User Input: Orifice at Underdrain Outlet (typicall

used to drain WQCV in a Filtration BMP)

Underdrain Orifice Invert Depth =

N/A

Underdrain Orifice Diameter =

N/A

ft (distance below the filtration media surface)
inches

Underdrain Orifice Area =
Underdrain Orifice Centroid =

Calculated Parameters for Underdrain

N/A
N/A

ftz
feet

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

eir (typicall

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

Centroid of Lowest Orifice =

0.00

Depth at top of Zone using Orifice Plate =

3.14

Orifice Plate: Orifice Vertical Spacing =

N/A

Orifice Plate: Orifice Area per Row =

N/A

User Input: Stage and Total Area of Each Orifice Row (numbered f

Row 1 (required)

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

sq. inches

rom lowest to highest)

WQ Orifice Area per Row =
Elliptical Half-Width =
Elliptical Slot Centroid
Elliptical Slot Area

N/A

N/A

N/A

N/A

Calculated Parameters for Plate

ftz
feet
feet
ﬁZ

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 (sq. inches)

1.10

1.10 1.20

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 (sq. inches)

User Input: Vertical Orifice (Circular or Rectanqular) 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 with Flat or Sloped Grate and Outlet Pipe OR Rectangular/Trapezoidal Weir and No Outlet Pipe) Calculated Parameters for Overflow Weir
Zone 3 Weir Not Selected Zone 3 Weir Not Selected
Overflow Weir Front Edge Height, Ho = 2.85 N/A ft (relative to basin bottom at Stage = 0 ft) Height of Grate Upper Edge, H; = 4.35 N/A feet
Overflow Weir Front Edge Length = 15.00 N/A feet Overflow Weir Slope Length = 6.18 N/A feet
Overflow Weir Grate Slope = 4.00 N/A H:v Grate Open Area / 100-yr Orifice Area = 8.87 N/A
Horiz. Length of Weir Sides = 6.00 N/A feet Overflow Grate Open Area w/o Debris = 64.57 N/A t?
Overflow Grate Type =| Type C Grate N/A Overflow Grate Open Area w/ Debris = 32.28 N/A t?
Debris Clogging % = 50% N/A %

User Input: Outlet Pipe w/ Flow Restriction Plate (Circular Orifice, Restrictor Plate, or Rectanqular Orifice)

Zone 3 Restrictor

Not Selected

Depth to Invert of Outlet Pipe =

Outlet Pipe Diameter =

Restrictor Plate Height Above Pipe Invert =

User Input: Emergency Spillway (Rectanqular or
Spillway Invert Stage=

Spillway Crest Length =

Spillway End Slopes =

Freeboard above Max Water Surface =

2.63 N/A ft (distance below basin bottom at Stage = 0 ft)
48.00 N/A inches

27.00 inches

Trapezoidal

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

60.00 feet

4.00 H:V

1.00 feet

Calculated Parameter:

for Outlet Pipe w/

Flow Restriction Plate

Outlet Orifice Area =
Outlet Orifice Centroid =
Half-Central Angle of Restrictor Plate on Pipe =

Spillway Design Flow Depth=

Stage at Top of Freeboard =

Basin Area at Top of Freeboard =
Basin Volume at Top of Freeboard =

Zone 3 Restrictor

Not Selected

7.28 N/A ft?
1.28 N/A feet
1.70 N/A radians

Calculated Parameters for Spillway

0.70 feet
7.64 feet
0.83 acres
2.95 acre-ft

Routed Hydrograph Results

The user can override the default CUHP hydrographs and runoff volumes by entering new values in the Inflow Hydrographs table (Col

lumns W through AF).

Design Storm Return Period =|

One-Hour Rainfall Depth (in) =|

CUHP Runoff Volume (acre-ft) =|

Inflow Hydrograph Volume (acre-ft) =

CUHP Predevelopment Peak Q (cfs) =

OPTIONAL Override Predevelopment Peak Q (cfs) =

Predevelopment Unit Peak Flow, q (cfs/acre) =|

Peak Inflow Q (cfs) =|

Peak Outflow Q (cfs) =

Ratio Peak Outflow to Predevelopment Q =|

Structure Controlling Flow =|

Max Velocity through Grate 1 (fps) =

Max Velocity through Grate 2 (fps) =

Time to Drain 97% of Inflow Volume (hours) =|

Time to Drain 99% of Inflow Volume (hours) =|

Maximum Ponding Depth (ft) =|

Area at Maximum Ponding Depth (acres) =|

Maximum Volume Stored (acre-ft) =

MHFD-Detention_v4-06 -Pond 2- As-Built.xlsm, Outlet Structure

WQcv EURV 2 Year 5 Year 10 Year 25 Year 50 Year 100 Year 500 Year
N/A N/A 1.19 1.50 1.75 2.00 2.25 2.52 3.14
0.267 0.384 1.313 2.686 3.969 5.724 7.125 9.058 12.632
N/A N/A 1.313 2.686 3.969 5.724 7.125 9.058 12.632
N/A N/A 16.1 32.7 45.3 69.8 85.8 107.3 147.5

N/A N/A
N/A N/A 0.24 0.48 0.67 1.03 1.26 1.58 2.17
N/A N/A 19.6 36.7 49.3 73.4 89.9 110.4 150.3
0.1 0.5 10.4 26.1 37.9 62.3 77.9 94.2 145.9
N/A N/A N/A 0.8 0.8 0.9 0.9 0.9 1.0
Plate Overflow Weir 1 | Overflow Weir 1 | Overflow Weir 1 | Overflow Weir 1 | Overflow Weir 1 | Overflow Weir 1 Outlet Plate 1 Spillway
N/A 0.01 0.16 0.4 0.6 1.0 1.2 1.5 1.5
N/A N/A N/A N/A N/A N/A N/A N/A N/A
38 45 39 31 26 20 16 11 4
41 49 47 42 39 35 33 30 25
2.53 2.95 3.62 4.20 4.53 5.10 5.42 5.87 6.35
0.25 0.31 0.38 0.44 0.47 0.53 0.55 0.60 0.64
0.268 0.384 0.617 0.856 1.008 1.288 1.461 1.726 2.022
5/23/2025, 8:30 AM
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Inflow Hydrographs
The user can override the calculated inflow hydrographs from this workbook with inflow hydrographs developed in a separate program.

Outflow Hydrograph Workbook Filename:

SOURCE CUHP CUHP CUHP CUHP CUHP CUHP CUHP CUHP CUHP
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]
5.00_min 0:00:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0:05:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0:10:00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.00 0.03
0:15:00 0.00 0.00 0.08 0.12 0.15 0.10 0.13 0.13 0.19
0:20:00 0.00 0.00 0.30 1.23 1.90 0.31 0.50 0.80 1.82
0:25:00 0.00 0.00 3.94 15.71 24.46 3.45 7.51 10.76 24.03
0:30:00 0.00 0.00 14.11 31.27 43.51 38.00 49.61 59.01 87.95
0:35:00 0.00 0.00 18.98 36.68 49.33 63.02 78.48 95.59 133.66
0:40:00 0.00 0.00 19.65 35.86 47.83 73.41 89.85 109.53 150.06
0:45:00 0.00 0.00 17.81 32.86 44.47 72.87 88.77 110.38 150.35
0:50:00 0.00 0.00 15.64 29.98 40.63 70.00 85.19 106.37 144.73
0:55:00 0.00 0.00 13.70 26.74 36.84 64.56 78.72 99.93 136.06
1:00:00 0.00 0.00 12.05 23.98 34.06 58.49 71.67 93.22 127.41
1:05:00 0.00 0.00 10.86 21.73 31.81 53.86 66.28 88.31 120.96
1:10:00 0.00 0.00 9.62 19.64 29.64 48.68 60.25 80.26 110.52
1:15:00 0.00 0.00 8.37 17.30 27.44 43.42 54.11 71.13 98.70
1:20:00 0.00 0.00 7.14 14.84 24.27 37.71 47.09 61.39 85.40
1:25:00 0.00 0.00 6.00 12.72 20.99 32.12 40.17 52.13 72.71
1:30:00 0.00 0.00 5.15 11.22 18.43 27.37 34.34 44.46 62.26
1:35:00 0.00 0.00 4.60 10.09 16.36 23.85 29.98 38.69 54.29
1:40:00 0.00 0.00 4.3 8.96 14.55 21.00 26.42 34.01 47.75
0.00 0.00 3.70 7.87 12.90 18.51 23.29 29.86 41.95
0.00 0.00 3.28 6.84 11.38 16.26 20.47 26.11 36.70
: 0.00 0.00 2.83 5.85 9.88 14.17 17.84 22.62 31.81
2:00:00 0.00 0.00 2.38 4.89 8.33 12.17 15.33 19.35 27.22
2:05:00 0.00 0.00 1.93 3.94 6.78 10.16 12.79 16.17 22.71
2:10:00 0.00 0.00 1.48 3.01 5.29 8.18 10.29 13.08 18.33
2:15:00 0.00 0.00 1.04 2.10 3.89 6.24 7.85 10.05 14.06
2:20:00 0.00 0.00 0.63 1.33 2.73 4.36 5.52 7.14 10.06
2:25:00 0.00 0.00 0.34 0.87 2.05 2.79 3.64 4.76 6.89
2:30:00 0.00 0.00 0.23 0.64 1.61 1.89 2.53 3.28 4.87
2:35:00 0.00 0.00 0.17 0.48 1.26 1.30 1.79 2.28 3.46
0.00 0.00 0.13 0.36 0.98 0.90 1.26 1.55 2.41
: 0.00 0.00 0.10 0.27 0.75 0.62 0.88 1.02 1.63
2:50:00 0.00 0.00 0.08 0.20 0.55 0.42 0.61 0.63 1.05
2:55:00 0.00 0.00 0.06 0.15 0.40 0.28 0.41 0.37 0.64
3:00:00 0.00 0.00 0.05 0.10 0.27 0.19 0.27 0.22 0.40
3:05:00 0.00 0.00 0.04 0.07 0.18 0.13 0.19 0.16 0.28
3:10:00 0.00 0.00 0.03 0.05 0.13 0.10 0.14 0.12 0.21
3:15:00 0.00 0.00 0.02 0.03 0.09 0.07 0.11 0.09 0.17
0.00 0.00 0.02 0.02 0.07 0.06 0.08 0.07 0.13
0.00 0.00 0.01 0.01 0.05 0.04 0.06 0.05 0.09
: 0.00 0.00 0.01 0.01 0.03 0.03 0.04 0.04 0.07
3:35:00 0.00 0.00 0.00 0.00 0.02 0.02 0.03 0.02 0.04
3:40:00 0.00 0.00 0.00 0.00 0.01 0.01 0.02 0.01 0.02
3:45:00 0.00 0.00 0.00 0.00 0.00 0.01 0.01 0.01 0.01
3:50:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3:55:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:00:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:05:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:10:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:15:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:20:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:25:00 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
4:35:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:40:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:45:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:50:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:55:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:00:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:05:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:10:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:15:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:20:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:25:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:30:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:35:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:40:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:45:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:50:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:55:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
6:00:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
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DETENTION BASIN

MHFD-Detention, Version 4.06 (July 2022)
Summary Stage-Area-Volume-Discharge Relationships

RE DESIG

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.

Stage - Storage
Description

Stage

[ftl

Area

[ft]

Area

[acres]

Volume

[ft]

Volume

[ac-ft]

Total
Outflow

[cfs]

For best results, include the
stages of all grade slope
changes (e.g. ISV and Floor)
from the S-A-V table on
heet 'Basin'.

Also include the inverts of all
outlets (e.g. vertical orifice,
overflow grate, and spillway,

where applicable).
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Basin ID:

DETENTION BASIN S

AGE-ST!

MHFD-Detention, Version 4.06 (July 2022)

Project: Winsome Filing No. 3-Pond 4-Post Construction

RAGE TABLE BUILD

o
] T vt
T

00-vEAS
ORIFICE

Depth Increment =

PERMARENT. omrices Optional Optional
pook. Example Zone Configuration (Retention Pond) Stage - Storage Stage Override Length Width Area Override Area Volume Volume
Description (ft) Stage (ft) (ft) (ft) (ft?) | Area(it?) | (acre) (ft%) (ac-ft)
Watershed Information Top of Micropool - 0.00 - - - 200 0.005
Selected BMP Type =|  EDB 7292 - 1.00 - - - 6,757 0.155 3478 0.080
Watershed Area=|  64.00 [acres 7293 - 2.00 - - - 17,680 0.406 15,697 0.360
Watershed Length =| 2,267 |ft 7294 - 3.00 - - - 28,665 0.658 38,869 0.892
Watershed Length to Centroid =| 1,368 |ft 7295 - 4.00 - - - 32,182 0.739 69,293 1.501
Watershed Slope =|  0.057 _ |ft/ft 7296 - 5.00 - - - 35,615 0.818 103,191 2.369
Watershed Imperviousness =|  11.90% |percent 7297 - 6.00 - - - 39,175 0.899 140,586 3.227
Percentage Hydrologic Soil Group A =|  0.0% |percent 7298 7.00 - - - 45,180 1.037 182,764 4.196
Percentage Hydrologic Soil Group B=|  14.0% |percent - - = -
Percentage Hydrologic Soil Groups C/D =|  86.0% |percent - - = -
Target WQCV Drain Time =| 400 |hours - = = -
Location for 1-hr Rainfall Depths = User Input - - = -
After providing required inputs above including 1-hour rainfall - - - -
depths, click "Run CUHP' to generate runoff hydrographs using - - = -
the embedded Colorado Urban Hydrograph Procedure Optional User Overrides - ~ = =
Water Quality Capture Volume (WQCV) =|  0.247 |acre-feet 0.247  |acre-feet - - = -
Excess Urban Runoff Volume (EURV) =|  0.433 |acre-feet 0433 |acre-feet - ~ = =
2-yr Runoff Volume (P1=1.19in) =| 1.333 |acre-feet 119 |inches - ~ = =
5-yr Runoff Volume (P1=15in) =| 2.607 |acre-feet 150 |inches - ~ = =
10-yr Runoff Volume (PL=1.75in.) =| 3.819 |acre-feet 175 |inches - ~ = =
25-yr Runoff Volume (PL=2in) =| 5479 |acre-feet 200 [inches - ~ = =
50-yr Runoff Volume (PL=2.25in.) =| 6.792 |acre-feet 2.25 |inches - ~ = =
100-yr Runoff Volume (P1=252in) =| 8.600 |acre-feet 252 |inches -
500-yr Runoff Volume (P1=3.14in) =| 11.978 |acre-feet inches - ~ = =
Approximate 2-yr Detention Volume =|  0.517 |acre-feet - - = =
Approximate 5-yr Detention Volume =|  1.104 |acre-feet - - = =
Approximate 10-yr Detention Volume =|  1.494 |acre-feet - ~ = =
Approximate 25-yr Detention Volume =|  1.815 |acre-feet - ~ = =
Approximate 50-yr Detention Volume =|  1.891 |acre-feet - - = =
Approximate 100-yr Detention Volume =|  2.561 |acre-feet - - = =
Define Zones and Basin Geometry - - - -
Zone 1 Volume (WQCV) =|  0.247  |acre-feet - - = -
Zone 2 Volume (EURV - Zone 1) = 0.186 |acre-feet - - = -
Zone 3 Volume (100-year - Zones 1&2) =| 2128 |acre-feet - - = -
Total Detention Basin Volume =| 2561 |acre-feet - - = N
Initial Surcharge Volume (ISV) =|  user [it? - - - -
Initial Surcharge Depth (ISD) =|  user |ft - = -
Total Available Detention Depth (He) =|  user  |ft - - = -
Depth of Trickle Channel (Hrc) =|  user  |ft - = = -
Slope of Trickle Channel (Stc) =|  user  |ft/ft - - = -
Slopes of Main Basin Sides (Smain) =| _ user  |H:V - - = -
Basin Length-to-Width Ratio (Ruw) =|  user - - = -
Initial Surcharge Area (Ajsy) =|  user [it? - - - -
Surcharge Volume Length (Lisy) =|  user  |ft - - - -
Surcharge Volume Width (Wisy) =|  user  |ft - - - -
Depth of Basin Floor (Hroor) =|  user  |ft - ~ = =
Length of Basin Floor (LeLoor user |ft - ~ = =
Width of Basin Floor (Wioor) =|  user  |ft - ~ = =
Area of Basin Floor (Arioor) =|  user |[ft? - ~ ~ =
Volume of Basin Floor (Veoor) =|  user  |ft® - ~ - =
Depth of Main Basin (Huam) =|  user  |ft =
Length of Main Basin (Lyan) =|  user  |ft - ~ = =
Width of Main Basin (Wyai) =|  user  |ft - - = =
Area of Main Basin (Avan) =|  user [it? - - - =
Volume of Main Basin (Vyan) =|  user  [it® - ~ ~ =
Calculated Total Basin Volume (Viot) =|  user |acre-feet - ~ - =
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DETENTION BASIN STAGE-STORAGE TABLE BUILDER

MHFD-Detention, Version 4.06 (July 2022)
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DETENTION BASIN

MHFD-Detention, Version 4.06 (July 2022)
Project: Winsome Filing No. 3-Pond 4-Post Construction

Basin ID:

100-YR

VGLUM;[ EURY &
I wnc\ir

ORIFICES

100-YEAR
ORIFICE

Example Zone Configuration (Retention Pond)

User Input: Orifice at Underdrain Outlet (typicall

Zone 1 (WQCV)
Zone 2 (EURV)
Zone 3 (100-year)

used to drain WQCV in a Filtration BMP)

Estimated Estimated
Stage (ft) Volume (ac-ft) Outlet Type
1.70 0.247 Orifice Plate
2.18 0.186 Orifice Plate
5.24 2.128 Weir&Pipe (Restrict)
Total (all zones) 2.561

Calculated Paramett

ers for Underdrain

Underdrain Orifice Invert Depth = N/A ft (distance below the filtration media surface) Underdrain Orifice Area = N/A t?
Underdrain Orifice Diameter = N/A inches Underdrain Orifice Centroid = N/A 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

Centroid of Lowest Orifice =

0.00

Depth at top of Zone using Orifice Plate =

2.18

Orifice Plate: Orifice Vertical Spacing =

N/A

Orifice Plate: Orifice Area per Row =

N/A

User Input: Stage and Total Area of Each Orifice Row (numbered f

Row 1 (required)

inches
sq. inches

rom lowest to highest)

Row 2 (optional)

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

WQ Orifice Area per Row =

Elliptical Half-Width =

Elliptical Slot Centroid =
Elliptical Slot Area

N/A ft?
N/A feet
N/A feet
N/A ft?

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

0.60

1.20

Orifice Area (sq. inches)

1.10

1.10

1.20

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 (sq. inches)

User Input: Vertical Orifice (Circular or Rectanqular) 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 with Flat or Sloped Grate and Outlet Pipe OR Rectangular/Trapezoidal Weir and No Outlet Pipe) Calculated Parameters for Overflow Weir
Zone 3 Weir Not Selected Zone 3 Weir Not Selected
Overflow Weir Front Edge Height, Ho = 1.64 N/A ft (relative to basin bottom at Stage = 0 ft) Height of Grate Upper Edge, H; = 3.14 N/A feet
Overflow Weir Front Edge Length = 12.00 N/A feet Overflow Weir Slope Length = 6.18 N/A feet
Overflow Weir Grate Slope = 4.00 N/A H:v Grate Open Area / 100-yr Orifice Area = 8.26 N/A
Horiz. Length of Weir Sides = 6.00 N/A feet Overflow Grate Open Area w/o Debris = 51.65 N/A t?
Overflow Grate Type =| Type C Grate N/A Overflow Grate Open Area w/ Debris = 25.83 N/A t?
Debris Clogging % = 50% N/A %

User Input: Outlet Pipe w/ Flow Restriction Plate (Circular Orifice, Restrictor Plate, or Rectanqular Orifice)

Depth to Invert of Outlet Pipe =
Outlet Pipe Diameter =
Restrictor Plate Height Above Pipe Invert =

User Input: Emergency Spillway (Rectanqular or
Spillway Invert Stage=

Spillway Crest Length =

Spillway End Slopes =

Freeboard above Max Water Surface =

Zone 3 Restrictor

Not Selected

2.14

N/A

42.00

N/A

26.00

Trapezoidal
5.07

60.00

feet

4.00

H:v

1.00

feet

ft (distance below basin bottom at Stage = 0 ft)

inches
inches

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

Calculated Parameter:

for Outlet Pipe w/

Flow Restriction Plate

Outlet Orifice Area =
Outlet Orifice Centroid =
Half-Central Angle of Restrictor Plate on Pipe =

Spillway Design Flow Depth=

Stage at Top of Freeboard =

Basin Area at Top of Freeboard =
Basin Volume at Top of Freeboard =

Zone 3 Restrictor

Not Selected

6.25 N/A ft?
1.23 N/A feet
1.81 N/A radians

0.69

6.76

1.00

3.95

Calculated Parameters for Spillway

feet
feet
acres
acre-ft

Routed Hydrograph Results

The user can override the default CUHP hydrographs and runoff volumes by entering new values in the Inflow Hydrographs table (Col

lumns W through AF).

Design Storm Return Period =|

One-Hour Rainfall Depth (in) =|

CUHP Runoff Volume (acre-ft) =|

Inflow Hydrograph Volume (acre-ft) =

CUHP Predevelopment Peak Q (cfs) =

OPTIONAL Override Predevelopment Peak Q (cfs) =

Predevelopment Unit Peak Flow, q (cfs/acre) =|
Peak Inflow Q (cfs) =|

Peak Outflow Q (cfs) =

Ratio Peak Outflow to Predevelopment Q =|
Structure Controlling Flow =|

Max Velocity through Grate 1 (fps) =

Max Velocity through Grate 2 (fps) =

Time to Drain 97% of Inflow Volume (hours) =|
Time to Drain 99% of Inflow Volume (hours) =|
Maximum Ponding Depth (ft) =|

Area at Maximum Ponding Depth (acres) =|
Maximum Volume Stored (acre-ft) =

WQcv EURV 2 Year 5 Year 10 Year 25 Year 50 Year 100 Year 500 Year
N/A N/A 1.19 1.50 1.75 2.00 2.25 2.52 3.14
0.247 0.433 1.333 2.607 3.819 5.479 6.792 8.600 11.978
N/A N/A 1.333 2.607 3.819 5.479 6.792 8.600 11.978
N/A N/A 14.4 30.4 42.6 65.8 81.6 101.6 140.1

N/A N/A
N/A N/A 0.22 0.48 0.67 1.03 1.27 1.59 2.19
N/A N/A 19.7 36.5 48.8 72.7 88.5 107.7 147.0
0.2 4.2 10.2 22.9 33.0 54.3 68.1 73.5 128.6
N/A N/A N/A 0.8 0.8 0.8 0.8 0.7 0.9
Overflow Weir 1 | Overflow Weir 1 | Overflow Weir 1 | Overflow Weir 1 | Overflow Weir 1 | Overflow Weir 1 Outlet Plate 1 Outlet Plate 1 Spillway
0.00 0.09 0.19 0.4 0.6 1.0 1.3 1.4 1.5
N/A N/A N/A N/A N/A N/A N/A N/A N/A
46 45 36 27 21 14 9 4 3
50 50 47 41 37 33 30 26 20
1.70 2.18 2.50 3.02 3.34 3.90 4.22 5.05 5.50
0.33 0.45 0.53 0.66 0.69 0.73 0.76 0.82 0.86
0.250 0.437 0.595 0.899 1.121 1.517 1.755 2.402 2.788
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ETENTION BASIN OUTLET STRU

MHFD-Detention, Version 4.06 (July 2022)
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Inflow Hydrographs
The user can override the calculated inflow hydrographs from this workbook with inflow hydrographs developed in a separate program.

Outflow Hydrograph Workbook Filename:

SOURCE CUHP CUHP CUHP CUHP CUHP CUHP CUHP CUHP CUHP
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]
5.00_min 0:00:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0:05:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0:10:00 0.00 0.00 0.00 0.00 0.00 0.00 0.02 0.00 0.06
0:15:00 0.00 0.00 0.16 0.26 0.32 0.22 0.28 0.26 0.40
0:20:00 0.00 0.00 0.63 1.98 2.92 0.62 0.98 1.40 2.83
0:25:00 0.00 0.00 5.29 17.45 26.81 5.08 8.75 12.20 26.33
0:30:00 0.00 0.00 15.64 32.36 44.49 41.35 52.95 62.61 92.03
0:35:00 0.00 0.00 19.56 36.48 48.78 64.01 79.13 96.40 134.06
0:40:00 0.00 0.00 19.67 34.84 46.23 72.65 88.52 107.73 147.03
0:45:00 0.00 0.00 17.51 31.68 42.86 70.45 85.58 106.61 145.05
0:50:00 0.00 0.00 15.49 28.89 38.98 67.63 82.09 102.38 139.08
0:55:00 0.00 0.00 13.61 25.73 35.41 61.81 75.23 95.65 130.15
1:00:00 0.00 0.00 12.12 23.06 32.68 56.12 68.60 89.28 121.88
1:05:00 0.00 0.00 10.92 20.75 30.33 51.46 63.17 84.36 115.35
1:10:00 0.00 0.00 9.60 18.58 28.00 46.12 56.95 75.79 104.20
1:15:00 0.00 0.00 8.26 16.18 25.65 40.67 50.58 66.39 91.99
1:20:00 0.00 0.00 6.95 13.77 22.41 34.83 43.42 56.47 78.48
1:25:00 0.00 0.00 5.88 12.02 19.64 29.43 36.79 47.59 66.51
1:30:00 0.00 0.00 5.22 10.81 17.39 25.46 31.89 41.00 57.43
1:35:00 0.00 0.00 4.69 9.76 15.46 22.28 27.94 35.80 50.20
1:40:00 0.00 0.00 4.22 8.62 13.71 19.58 24.57 31.33 43.95
0.00 0.00 3.75 7.49 12.10 17.15 21.52 27.31 38.33
0.00 0.00 3.30 6.42 10.58 14.94 18.75 23.61 33.16
: 0.00 0.00 2.80 5.39 9.06 12.82 16.10 20.14 28.29
2:00:00 0.00 0.00 2.29 4.38 7.45 10.79 13.56 16.89 23.74
2:05:00 0.00 0.00 1.78 3.36 5.82 8.69 10.93 13.65 19.15
2:10:00 0.00 0.00 1.27 2.37 4.28 6.60 8.31 10.43 14.60
2:15:00 0.00 0.00 0.81 1.56 3.08 4.60 5.84 7.38 10.43
2:20:00 0.00 0.00 0.51 1.08 2.35 3.03 3.94 5.00 7.26
2:25:00 0.00 0.00 0.37 0.81 1.86 2.10 2.79 3.50 5.19
2:30:00 0.00 0.00 0.28 0.62 1.47 1.48 2.01 2.46 3.73
2:35:00 0.00 0.00 0.22 0.48 1.15 1.05 1.45 1.70 2.64
0.00 0.00 0.17 0.37 0.89 0.74 1.04 1.14 1.82
: 0.00 0.00 0.14 0.28 0.67 0.53 0.74 0.74 1.20
2:50:00 0.00 0.00 0.11 0.21 0.49 0.37 0.52 0.45 0.77
2:55:00 0.00 0.00 0.08 0.16 0.35 0.26 0.36 0.30 0.51
3:00:00 0.00 0.00 0.07 0.11 0.25 0.19 0.27 0.22 0.38
3:05:00 0.00 0.00 0.05 0.08 0.18 0.15 0.20 0.17 0.29
3:10:00 0.00 0.00 0.04 0.06 0.14 0.11 0.16 0.14 0.23
3:15:00 0.00 0.00 0.03 0.04 0.10 0.08 0.12 0.11 0.18
0.00 0.00 0.02 0.02 0.07 0.06 0.09 0.08 0.13
0.00 0.00 0.01 0.01 0.05 0.04 0.06 0.05 0.09
: 0.00 0.00 0.01 0.01 0.03 0.03 0.04 0.03 0.06
3:35:00 0.00 0.00 0.00 0.01 0.01 0.02 0.02 0.02 0.03
3:40:00 0.00 0.00 0.00 0.00 0.00 0.01 0.01 0.01 0.01
3:45:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3:50:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3:55:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:00:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:05:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:10:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:15:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:20:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:25:00 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
4:35:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:40:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:45:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:50:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:55:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:00:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:05:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:10:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:15:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:20:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:25:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:30:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:35:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:40:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:45:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:50:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:55:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
6:00:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
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DETENTION BASIN

MHFD-Detention, Version 4.06 (July 2022)
Summary Stage-Area-Volume-Discharge Relationships

RE DESIG

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.

Stage - Storage
Description

Stage

[ftl

Area

[ft]

Area

[acres]

Volume

[ft]

Volume

[ac-ft]

Total
Outflow

[cfs]

For best results, include the
stages of all grade slope
changes (e.g. ISV and Floor)
from the S-A-V table on
heet 'Basin'.

Also include the inverts of all
outlets (e.g. vertical orifice,
overflow grate, and spillway,

where applicable).
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DETENTION BASIN S

AGE-ST!

MHFD-Detention, Version 4.06 (July 2022)
Project: Winsome Filing No. 3- WQ Pond A- Post Construction

RAGE TABLE BUILD

Basin ID:

o -
] T vt
T

00-vEAS
ZONE 1 AND 2 ORIFicE

PERMANENT. oRIFICES
pook. Example Zone Configuration (Retention Pond)

Watershed Information

Selected BMP Type =|  EDB
Watershed Area =| 9450 acres
Watershed Length =| 2,805 [t
Watershed Length to Centroid =| 1,447 |ft
Watershed Slope =|  0.040 _ |ft/ft
Watershed Imperviousness =|  2.00% _|percent
Percentage Hydrologic Soil Group A= 0.0% |percent
Percentage Hydrologic Soil Group B=|  0.0% |percent

Percentage Hydrologic Soil Groups C/D =|  100.0% |percent
Target WQCV Drain Time =| 400 |hours
Location for 1-hr Rainfall Depths = User Input

After providing required inputs above including 1-hour rainfall
depths, click ‘Run CUHP' to generate runoff hydrographs using

the embedded Colorado Urban Hydrograph Procedure Optional User Overrides

Depth Increment =

Gptional Gptional
Stage - Storage Stage | Override | Length Width Area | Override | Area Volume | Volume
Description (ft) stage (ft) (ft) (ft) (ft) | Area(ft?) | (acre) (ft%) (ac-ft)
Top of Micropool - 0.00 - - - 16 0.000
7324 - 1.00 - - - 46 0.001 31 0.001
7325 - 2.00 - - - 2,265 0.052 1,186 0.027
7326 - 3.00 - - - 4,067 0.093 4,352 0.100
7327 - 4.00 - - - 7,320 0.168 10,046 0231
7328 - 5.00 - - - 9,305 0214 18,358 0.421

Water Quality Capture Volume (WQCV) =|  0.047 acre-feet 0.047 |acre-feet
Excess Urban Runoff Volume (EURV) =|  0.138 |acre-feet acre-feet
2yr Runoff Volume (P1=1.19in) =| 1393 |acre-feet 119 [inches
5yr Runoff Volume (PL=15in) =| 3212 |acre-feet 150 [inches
10-yr Runoff Volume (P1=1.75in.) =|  4.950 |acre-feet 175 |inches
25-yr Runoff Volume (PL=2in) =| 7.434 |acre-feet 2.00 |inches
50-yr Runoff Volume (P1=225in.) =| 9.361 |acre-feet 225 |inches
100-yr Runoff Volume (P1 =2.52in.) =| 12.096 |acre-feet 252 |inches
500-yr Runoff Volume (PL =3.14in.) =| 17.035 |acre-feet inches
Approximate 2-yr Detention Volume =| 0103 |acre-feet
Approximate 5-yr Detention Volume =|  0.641 |acre-feet
Approximate 10-yr Detention Volume =|  1.065 _|acre-feet
Approximate 25-yr Detention Volume =|  1.143 _|acre-feet
Approximate 50-yr Detention Volume =|  1.094 |acre-feet
Approximate 100-yr Detention Volume =|  1.745 _|acre-feet

Define Zones and Basin Geometry

Zone 1 Volume (WQCV) =|  0.047 |acre-feet
Zone 2 Volume (EURV - Zone 1) =|  0.091 |acre-feet
Zone 3 Volume (100-year - Zones 1&2) =|  1.607 |acre-feet
Total Detention Basin Volume =|  1.745 |acre-feet
Initial Surcharge Volume (ISV) =|  user |it®
Initial Surcharge Depth (1SD) =|  user |t
Total Available Detention Depth (Hiora) =|  user |t
Depth of Trickle Channel (Hr) =|  user |t
Slope of Trickle Channel (Src) =|  user |ft/ft
Slopes of Main Basin Sides (Smain) =|  user  [H:V
Basin Length-to-Width Ratio (Ruw) =|  user
Initial Surcharge Area (Asy) =|  user |ft?
surcharge Volume Length (Lisy) =|  user |t
Surcharge Volume Width (Wisy) =|  user |t
Depth of Basin Floor (Hrioor) =|  user |ft
Length of Basin Floor (Lro0r) user |t
Width of Basin Floor (Wrioor) =|  user  |ft
Area of Basin Floor (Arioor) =|  user [it?
Volume of Basin Floor (Vrioor) =|  user  |[ft®
Depth of Main Basin (Huan) =|  user |t
Length of Main Basin (Lyan) =|  user [t
Width of Main Basin (Wyan) =|  user it
Area of Main Basin (Avan) =|  user [it?
Volume of Main Basin (Vyan) =|  user  [it®
Calculated Total Basin Volume (Vi) =|  user |acre-feet
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DETENTION BASIN STAGE-STORAGE TABLE BUILDER

MHFD-Detention, Version 4.06 (July 2022)
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DETENTION BASIN
MHFD-Detention, Version 4.06 (July 2022)
Project: Winsome Filing No. 3- WQ Pond A- Post Construction

Basin ID:
f "’"53,.52 Estimated Estimated
‘wm]: _Lﬁ — Stage (ft) Volume (ac-ft) Outlet Type
VOLUME| eumy | wocl_ Zone 1 (WQCV) 2.34 0.047 Orifice Plate
:;{::&" Zone 2 (EURV) 3.36 0.091 Weir&Pipe (Restrict)
sgﬂxmsm ORWIES: . _ _ Zone 3 (100-year) #VALUE! 1.607 Not Utilized
Example Zone Configuration (Retention Pond) Total (all zones) 1745
User Input: Orifice at Underdrain Outlet (typically used to drain WQCV in a Filtration BMP) Calculated Parameters for Underdrain
Underdrain Orifice Invert Depth = N/A ft (distance below the filtration media surface) Underdrain Orifice Area = N/A t?
Underdrain Orifice Diameter = N/A inches Underdrain Orifice Centroid = N/A 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
Centroid 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 = 3.36 ft (relative to basin bottom at Stage = 0 ft) Elliptical Half-Width = N/A feet
Orifice Plate: Orifice Vertical Spacing = N/A inches Elliptical Slot Centroid = N/A feet
Orifice Plate: Orifice Area per Row = N/A sq. 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 1.02 1.99
Orifice Area (sq. inches) 0.16 0.16 0.16
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 (sq. inches)
User Input: Vertical Orifice (Circular or Rectanqular) 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 with Flat or Sloped Grate and Outlet Pipe OR Rectangular/Trapezoidal Weir and No Outlet Pipe) Calculated Parameters for Overflow Weir
Zone 2 Weir Not Selected Zone 2 Weir Not Selected
Overflow Weir Front Edge Height, Ho = 3.22 N/A ft (relative to basin bottom at Stage = 0 ft) Height of Grate Upper Edge, H; = 3.52 N/A feet
Overflow Weir Front Edge Length = 3.00 N/A feet Overflow Weir Slope Length = 3.01 N/A feet
Overflow Weir Grate Slope = 10.00 N/A H:v Grate Open Area / 100-yr Orifice Area = 3.56 N/A
Horiz. Length of Weir Sides = 3.00 N/A feet Overflow Grate Open Area w/o Debris = 6.30 N/A t?
Overflow Grate Type =| Type C Grate N/A Overflow Grate Open Area w/ Debris = 3.15 N/A t?
Debris Clogging % = 50% N/A %
User Input: Outlet Pipe w/ Flow Restriction Plate (Circular Orifice, Restrictor Plate, or Rectanqular Orifice) Calculated Parameters for Outlet Pipe w/ Flow Restriction Plate
Zone 2 Restrictor Not Selected Zone 2 Restrictor Not Selected
Depth to Invert of Outlet Pipe = 0.95 N/A ft (distance below basin bottom at Stage = 0 ft) Outlet Orifice Area = 1.77 N/A t?
Outlet Pipe Diameter = 18.00 N/A inches Outlet Orifice Centroid = 0.75 N/A feet
Restrictor Plate Height Above Pipe Invert = 18.00 inches Half-Central Angle of Restrictor Plate on Pipe = 3.14 N/A radians
User Input: Emergency Spillway (Rectanqular or Trapezoidal Calculated Parameters for Spillway
Spillway Invert Stage= 3.79 ft (relative to basin bottom at Stage = 0 ft) Spillway Design Flow Depth= 0.99 feet
Spillway Crest Length = 47.00 feet Stage at Top of Freeboard = 5.78 feet
Spillway End Slopes = 4.00 H:v Basin Area at Top of Freeboard = 0.21 acres
Freeboard above Max Water Surface = 1.00 feet Basin Volume at Top of Freeboard = 0.42 acre-ft
Routed Hydrograph Results The user can override the default CUHP hydrographs and runoff volumes by entering new values in the Inflow Hydrographs table (Columns W through AF).
Design Storm Return Period =| WQcv EURV 2 Year 5 Year 10 Year 25 Year 50 Year 100 Year 500 Year
One-Hour Rainfall Depth (in) = N/A N/A 1.19 1.50 1.75 2.00 2.25 2.52 3.14
CUHP Runoff Volume (acre-ft) =| 0.047 0.138 1.393 3.212 4.950 7.434 9.361 12.096 17.035
Inflow Hydrograph Volume (acre-ft) = N/A N/A 1.393 3.212 4.950 7.434 9.361 12.096 17.035
CUHP Predevelopment Peak Q (cfs) = N/A N/A 22.1 45.3 62.3 97.1 119.4 148.8 204.5
OPTIONAL Override Predevelopment Peak Q (cfs) = N/A N/A
Predevelopment Unit Peak Flow, q (cfs/acre) = N/A N/A 0.23 0.48 0.66 1.03 1.26 1.57 2.16
Peak Inflow Q (cfs) =| N/A N/A 22.1 45.3 62.3 97.1 119.4 148.8 204.5
Peak Outflow Q (cfs) = 0.0 0.3 22.2 53.3 70.5 96.2 124.7 154.9 209.5
Ratio Peak Outflow to Predevelopment Q =| N/A N/A N/A 1.2 1.1 1.0 1.0 1.0 1.0
Structure Controlling Flow =| Plate Overflow Weir 1 Spillway Spillway Spillway Spillway Spillway Spillway Spillway
Max Velocity through Grate 1 (fps) = N/A 0.05 1.14 1.7 2.0 24 2.8 3.0 3.1
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) = 44 86 53 19 3 2 1 1 1
Time to Drain 99% of Inflow Volume (hours) = 45 90 78 61 48 32 21 7 3
Maximum Ponding Depth (ft) =| 2.34 3.36 4.01 4.23 4.33 4.46 4.59 4.73 4.95
Area at Maximum Ponding Depth (acres) =| 0.07 0.12 0.17 0.18 0.18 0.19 0.19 0.20 0.21
Maximum Volume Stored (acre-ft) = 0.047 0.138 0.232 0.270 0.287 0.313 0.338 0.363 0.411

MHFD-Detention_v4-06 - WQA Pond- As-Built.xlsm, Outlet Structure 5/12/2025, 5:15 PM



ETENTION BASIN OUTLET STRU

MHFD-Detention, Version 4.06 (July 2022)
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Inflow Hydrographs
The user can override the calculated inflow hydrographs from this workbook with inflow hydrographs developed in a separate program.

Outflow Hydrograph Workbook Filename:

MHFD-Detention_v4-06 - WQA Pond- As-Built.xlsm, Outlet Structure

SOURCE CUHP CUHP CUHP CUHP CUHP CUHP CUHP CUHP CUHP
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]
5.00_min 0:00:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0:05:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0:10:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
0:15:00 0.00 0.00 0.00 0.01 0.01 0.01 0.01 0.01 0.01
0:20:00 0.00 0.00 0.04 0.29 0.46 0.02 0.09 0.17 0.43
0:25:00 0.00 0.00 1.33 13.76 22.95 0.85 4.93 8.35 22.30
0:30:00 0.00 0.00 11.69 34.13 50.21 36.94 50.57 61.72 97.19
0:35:00 0.00 0.00 20.03 44.44 61.81 75.52 95.92 117.38 167.65
0:40:00 0.00 0.00 22.12 45.30 62.28 93.71 116.30 143.06 198.90
0:45:00 0.00 0.00 20.77 41.81 57.92 97.08 119.41 148.83 204.55
0:50:00 0.00 0.00 17.91 37.82 52.89 93.01 114.25 143.91 197.61
0:55:00 0.00 0.00 15.56 33.74 47.88 86.67 106.63 135.94 186.72
1:00:00 0.00 0.00 13.40 29.85 43.82 78.52 97.07 126.91 174.89
1:05:00 0.00 0.00 11.78 26.74 40.72 71.79 89.25 119.64 165.40
1:10:00 0.00 0.00 10.42 24.01 37.99 65.00 81.35 109.82 152.67
1:15:00 0.00 0.00 9.13 21.17 35.27 58.10 73.29 97.88 137.22
1:20:00 0.00 0.00 7.86 18.16 31.49 50.82 64.37 85.28 120.06
1:25:00 0.00 0.00 6.59 15.19 26.79 43.48 55.06 72.75 102.40
1:30:00 0.00 0.00 5.40 12.98 23.13 36.38 46.23 61.29 86.69
1:35:00 0.00 0.00 4.75 11.50 20.33 31.37 39.95 52.87 74.93
1:40:00 0.00 0.00 4.24 10.22 17.97 27.49 35.02 46.34 65.69
0.00 0.00 3.81 9.03 15.84 24.23 30.86 40.71 57.69
0.00 0.00 3.39 7.90 13.90 21.29 27.10 35.68 50.53
: 0.00 0.00 2.95 6.83 12.05 18.65 23.71 31.07 43.96
2:00:00 0.00 0.00 2.52 5.79 10.24 16.11 20.46 26.75 37.80
2:05:00 0.00 0.00 2.08 4.75 8.47 13.66 17.32 22.67 31.97
2:10:00 0.00 0.00 1.65 3.74 6.77 11.31 14.31 18.87 26.52
2:15:00 0.00 0.00 1.22 2.75 5.15 8.98 11.36 15.11 21.18
2:20:00 0.00 0.00 0.80 1.76 3.62 6.70 8.48 11.40 15.95
2:25:00 0.00 0.00 0.39 0.99 2.44 4.43 5.68 7.83 11.07
2:30:00 0.00 0.00 0.15 0.58 1.77 2.72 3.60 5.10 7.42
2:35:00 0.00 0.00 0.07 0.38 1.35 1.74 2.39 3.42 5.10
0.00 0.00 0.04 0.26 1.02 1.13 1.60 2.28 3.49
: 0.00 0.00 0.03 0.17 0.77 0.71 1.05 1.47 2.31
2:50:00 0.00 0.00 0.02 0.12 0.55 0.44 0.67 0.89 1.45
2:55:00 0.00 0.00 0.02 0.08 0.38 0.26 0.41 0.48 0.82
3:00:00 0.00 0.00 0.01 0.05 0.24 0.14 0.23 0.21 0.40
3:05:00 0.00 0.00 0.01 0.03 0.14 0.07 0.12 0.09 0.19
3:10:00 0.00 0.00 0.01 0.02 0.07 0.04 0.07 0.05 0.10
3:15:00 0.00 0.00 0.01 0.01 0.04 0.03 0.04 0.03 0.06
0.00 0.00 0.00 0.01 0.03 0.02 0.03 0.03 0.05
0.00 0.00 0.00 0.00 0.02 0.02 0.02 0.02 0.04
: 0.00 0.00 0.00 0.00 0.01 0.01 0.02 0.01 0.03
3:35:00 0.00 0.00 0.00 0.00 0.01 0.01 0.01 0.01 0.02
3:40:00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.01 0.01
3:45:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01
3:50:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3:55:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:00:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:05:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:10:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:15:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:20:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:25:00 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
4:35:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:40:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:45:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:50:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
4:55:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:00:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:05:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:10:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:15:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:20:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:25:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:30:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:35:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:40:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:45:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:50:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
5:55:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
6:00:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
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DETENTION BASIN

MHFD-Detention, Version 4.06 (July 2022)
Summary Stage-Area-Volume-Discharge Relationships

RE DESIG

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.

Stage - Storage
Description

Stage

[ftl

Area

[ft]

Area

[acres]

Volume

[ft]

Volume

[ac-ft]

Total
Outflow

[cfs]

For best results, include the
stages of all grade slope
changes (e.g. ISV and Floor)
from the S-A-V table on
heet 'Basin'.

Also include the inverts of all
outlets (e.g. vertical orifice,
overflow grate, and spillway,

where applicable).
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