CIVIL CONSULTANTS, INC.

October 19, 2024

El Paso County

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

Attn.:  Project Manager

RE: Dwire Storage Yard Filing No.1
Private Detention/Stormwater Quality Pond 1

Dear Project Manager:

The construction drawings for "Dwire Yard — Stormwater & Detention Pond Plans" were made to construct a
water quality and stormwater detention facility and associated outlet works for the development.

Based upon this information and periodic site visits to the project during significant/key phases of the
stormwater BMP installation, M&S Civil Consultants, Inc. is of the opinion that the stormwater BMPs have
been constructed in general compliance with the approved design plans, and specifications as filed with El
Paso County.

Statement Of Engineer In Responsible Charge

To the best of my knowledge, information and belief, for the referenced project above, the improvements have
been constructed in general compliance with the approved design plans and specifications as filed with El Paso
County to provide the required storage volume and meet the required release rates documented by the SDI
design form, the stage areas, elevations and outlet dimensions. In addition, to the best of my knowledge,
information and belief, for the referenced project above, the site and adjacent properties (as affected by work
performed under the County permit) are stable with respect to settlement and subsidence, sloughing of cut
and fill slopes, revegetation or other ground cover, and that the improvements (public improvements,
common development improvements, site grading and paving) meet or exceed the minimum design
requirements.
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Virgil A. Sanchez
Colorado P.E. N0.37160
For and on behalf of M&S Civil Consultants, Inc.
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STATEMENT:

THE CITY OF COLORADO SPRINGS
RECOGNIZES THE DESIGN ENGINEER
AS HAVING RESPONSIBILITY FOR
THE DESIGN; THE CITY HAS
LIMITED ITS SCOPE OF REVIEW
ACCORDINGLY. RESUBMITTAL
REQUIRED IF CONSTRUCTION HAS
NOT COMMENCED WITHIN 180 DAYS
AFTER APPROVAL DATE.

FOR LOCATING
& MARKING
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ELECTRIC,
WATER &
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FOR BURIED UTILITY INFORMATION
48 HRS BEFORE YOU DIG
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GENERAL NOTES

1. ALL EXPOSED CONCRETE CORNERS SHALL BE CHAMFERED 3/, IN.
2. WINGWALL FOOTINGS AND FLOOR OF BOX CULVERT SHALL BE

FILL SLOPE

PLACED  MONOLITHICALLY. 1 | f CONCRETE APRON, IF SPECIFIED ON PLANS
3. DIMENSIONS "h”, "Ba”, "RISE”, "k", "L", “m” AND ANGLES FOR a #4 ALONG 14| [
WINGWALLS SHALL BE AS SHOWN ON THE PLANS. T TOP OF WALL |- |
4. REINFORCING STEEL SHALL BE GRADE 60. L2 or
5. THE MINIMUM SPLICE LENGTH FOR COMMON BAR SIZES SHALL BE: € T q]
BAR #4 #5 #6 7 T d
SPLICE LENGTH | 1'-3" 1-7" 2-0" ‘> #4 @ 1'-0"
T ¢
e
| - c— —_ =
k,&-/"’d‘ L
k‘;—_‘/
7 L | d SKEWED HEADWALL, IF
g - e SPECIFIED ON PLANS
L—1 CBC HEADWALL
H A/é h a L
L—1 I /2 IF REQUIRED, DRAINAGE BEHIND 20"
L _ SHORT c-BARS !——» WINGWALLS WILL BE SPECIFIED N
"] et ALTERNATE WITH ——— | AND PAID FOR AS SHOWN #5x &)/ @ 12" CENTERS
H LONG c-BARS ‘ | ON THE PLANS & OF RoADWAY EACH FACE: BARS
2 N 3 1/2”)(11/2” 1 STATIONING PROJECT 2';0" MIN.
M —_—
;,') N CONSTR. KEY d — BARS I(NTO WINGWALL )
o ] < SEE M-601-10
2 CLR.—]—\ \ /
J | | | | | | -0 |, . )~ 5 T 6 #4 (SEE DETAL A
e = e | | || | ——- 1 Ty
e=| T 1-6" 1'-6" 1-6" 1'-6" 1-4" 1'-3" 1" 9" N e, a b
h = 2 3 ¢ 5 6 7 g 9 10’ 1"’ W
o= T T o S T o0 o 7 o
b=| -8 | 2-0 -4 2-8 | 30" | 34 | 3-8 | 4-0 4§47 | 4§ TYPICAL _ SECTION
W=l g =77 P i s 5o B 5= o 77
¢ & d BARS | #4@1'-6" | f401'-6" | #401'-6" | #401'-6" | f401'-6" | f401'-4" | #501'-3" | #5011" | #6@9" | #667" | CIRS. T
* CONC.CUYD./LF. | 0.161 0.210 0.259 0.308 0.358 0.407 0.457 0.506 0.556 0.604 B LOCATION OF CBC
*REINF. LB./LF. [ 8.0 9.3 10.7 121 14.3 16.4 230 28.6 4.8 54.6 . T T— - ———— TOE WALE ;IX LONGITUDINAL
* -—— 4 FOOTING BARS, npn»
DOES NOT INCLUDE TOE WALL QUANTITIES DESIGN TABLE b e N - BROUECT 1'-0” MIN. DETAIL A
- . 3"CLR INLET APRON IS INTO CULVERT FLOOR
DESIGN FOOTING LIN 3-0 REQUIRED IF CBC FOR PIPE HEADWALL
~ 2 IS USED AS AN (SEE M-601-10)
b=4'—0" K, ANIMAL PASS i FINISHED
r SLOPE
} we-2 . TYPICAL CULVERT LAYOUT \ \
0=2*'—2" WITH TOE WALL I e
| 6 ;
QUANTITIES FOR TOE WALL ONLY #4 @ 1'-6" DESIGN DATA: i
USE DESIGN FOR ’ , ’ , ’ CONCRETE 0.049 CU. YD./LIN. FT. r-0"_ UNIT STRESSES: fg = 24,000 PS|
L h=4'|= h=5 h=6 h=7 h=8 h=9——| REINFORCEMENT 3.4 LB./LIN. FT. . T fc = 1,200 PSI
S r6” r3" CIR n=29 _/
| _ . Ml S B —| EQUNALENT FLUD PRESSURE = 36 LBS./CU. FT. :
| _—F. . b6 * — | MAXIMUM TOE PRESSURE = 1 TON/SQ. FT. -
< R m= —_
1 MAX. - ., T ALL CONSTRUCTION JOINTS SHALL BE THOROUGHLY CLEANED K [ CHANNEL INN
T 70" #4 0 16" #4 x 2-0" @ 1'-6 BEFORE CONCRETE IS POURED. | w
” ‘—/ <
: 3 OR WITH CONCRETE APRON  WINGWALL AND APRON CONCRETE SHALL BE: < - — =]
- 3 44 REINFORCEMENT 089 LB./SQ. FT CONCRETE CLASS B, OR D (BOX CULVERT) FOR CBC's. ~ “ouf-———"~ "¢ TOE” WALL -}
ilg 5lg 66 716" 86" — BARs : ZASTRAR CONCRETE CLASS B, OR D (WALL) FOR PIPES. . c -
k=4'-0" |  MAX. MAX. MAX. MAX. MAX. . gl s
{ “ R LIVE LO;:/D SURCHARGE HAS NOT BEEN CONSIDERED. WALLS CULVERT INVERT
N B— APRON WITHIN "/, OF THE EDGE OF THE ROADWAY SHOULDER WILL
A\ = TOE WALL REQUIRE A SPECIAL DESIGN IN ACCORDANCE WITH AASHTO BOX_FLEVATION

\_10P OF FOOTING ELEVATON
DESIGN EXAMPLE

5'-0" MAX. FOR 1/, :1 SLOPE
UNLIMITED FOR SLOPES FLATTER THAN 17/, :1

STANDARD SPECIFICATIONS FOR HIGHWAY BRIDGES.

m = h, Bq OR RISE + (1'-4)
UNLESS OTHERWISE SHOWN ON PLANS

 SHOULD
¥

GRATE

==
L

WASHER -

154" CLR.

/3 /4
3" R
3 x 1/ FLAT

SLOT DETAIL

3" 11/ » X 1:;
» 16
1%/ [E 5 "7 SLOTTED HoLE
e

. i . GENERAL NOTES
‘ % ‘ , 1. CONCRETE SHALL BE CLASS B. INLET MAY BE
I I — T e < CAST-IN-PLACE OR PRECAST.
T L AT Z X
12NN Cner  [Aaf paw Y : 4 AT 2. SEE PLANS FOR SIZE AND LOCATION OF PIPE.
PPN ” 7 "
i ORATES r‘>12 CTRS. > 7 e 3. STRUCTURAL STEEL FOR GRATES AND GRATE INSTALLATION
FLOW LINE g (P % / ' HARDWARE SHALL BE GALVANIZED AND SHALL BE IN
OF INET &1 | H Y ¥ ACCORDANCE WITH SUBSECTION 712.06.
AND PIPE BRI 5 N
J | K167 MAX. ¢ S 4. STANDARD INLET GRATES SHALL BE USED ON
LTk ¢ K ALL TYPE D INLETS UNLESS CLOSE MESH GRATES
% / . CONCRETE ARE SPECIFIED ON THE PLANS.
s p 7 .| PIPE 0.D.
S : - N 5. STEPS SHALL BE PROVIDED WHEN INLET DIMENSION "H”
T T T R e e e o — = N 77 K IS EQUAL TO OR GREATER THAN 3 FT.—6 IN. AND SHALL
e |2 67 WALLS AND FLOOR (TYP.) 7}, e e = 1K CONFORM WITH AASHTO M 199.
N s

14"

TR .
|

WX AR RS RS RS RS AR A

. REINFORCING BARS SHALL BE EPOXY COATED AND
DEFORMED #4, AND SHALL HAVE A 2 IN. MINIMUM
CLEARANCE. CUT OR BEND BARS AROUND PIPE

INLET WALL ALTERNATE SLOT TRANSVERSE CROSS SECTION LONGITUDINAL CROSS SECTION AS REQUIRED.
_ — LEVEL GRATE INSTALLATION
AND HOLD DOWN
PLATE DETAIL 47" 80"
I " 41" i 6" 68" \ 80" "
ER GRATE INSTALLATION DETAIL ’ 3% — ‘ | |ely o ‘ 41/2"_Y ‘
12" MIN. Rz N qn /\7/~ / 181, " 9" T —
" ; g SR 47/27/2 . j ! 317 |
W A T L q 7 7F o 24'/5 BOLT CTRS. 1/n
_FLOW % 4‘/ INLET AV r 37Y5 4
77777777 R GRATES ol R o R T, BOLT
EARTHWORK ASSOCIATED t \ ;7 oy PR E =177 12" CTRS. CTRS.
- A TYP. N A (TP
WITH DIKE INCLUDED IN Q (F)LFOmLLE'?E —L %y (. N : '} ( . (TP, _ _ _lL
THE COST OF THE INLET AND PIPE / ¢ 16"}MAX ‘ 7 _1
LONGITUDINAL VIEW ¢ ' g . ‘V/\
i oA « PLAN VIEW
DIKE = B /" CONCRETE
D—— ol 1e T SoCRETE (SHOWING ANCHOR BOLT LAYOUT)
3V x VA ‘ ‘ = L q o 7 b
aar [ L) S 2 G ST T~ . P
Paml \ 5 - : . — o |0 6" WALLS AND FLOOR (TYP.) : o e e et g
x| \ \ A c i | R ¢ AT - v v
‘ 31 ” X 1/» FLAT SNSINIIND PNV NIONIS NONP, ANV RN 22NN\ VONIDONIINIINIIONIINIINIINIINONIDNID 7
FAT } | } 40'/,” /2 v *—41 » #4 AT "H” CONCRETE STEEL | CIRCULAR PIPE RANGE
| | | /) SEAL 12" CTRS. . CU. YDS. LBS. INSIDE DIA., IN. = "D
1T T BOTH SIDES JRANSVERSE CROSS SECTION LONGITUDINAL CROSS SECTION 3.0 15 127 18
\ \ \
3 —_
CENTERLINE OF /
I f Z /16 SLOPING GRATE INSTALLATION 23 L 129 1824
s4x 77 || \ \ 4.0 19 157 18-30
BEAMS — | | | GRATE PARALLEL 3 3" x 1/4" FLAT
| | | TO CENTERLINE /16 4.5 2.0 179 18-36
F ROADWAY — _
| ininl OF ROAD SECTION D-D 34" TYPICAL HEX. ROUND T T 5.0 2.2 187 18-42
R e OR TWISTED CROSS BARS NSIDE DA | "H 55 24 208 18-42
13%46 (£'/5) —— - i AT 8 IN. CTRS. WELDED T0 PN - | 6.0 2.6 215 18-42
’ ] & x 3/ BEARING BARS 31,7 x 1/, FLAT 6.5 2.8 236 18-42
] I I 41 /7 8 » 2 4 . .
4 3 BEARING BAR
OPEN SLOT —ol | ‘ |4'/8 SPACED AT 23/5” CTRS. 1.5 3.0 =0 >3 TE T )
(0 FACILITA)TE 8" ! 2.0 3.5 75 31 264 18-42
GALVANIZING CTRS. 2.5 4.0
2%/, (£1/2) 5 8.0 3.3 271 18-42
16 3.0 45 85 35 292 18-42
STANDARD INLET GRATE 7 3 x 1/, FLAT 35 5.0 9.0 3.6 299 18-42
9.5 3.8 320 _
TWO STEEL GRATE PER INLET QUANTITIES SECTION E—E e -~ T
NO. LBS | WEIGHT W CONCRETE AND STEEL QUANTITIES ARE FOR ONE ENTIRE
piEces | DESCRIPTION ] LENGTH Jorg ey | (Bs.) A INLET BEFORE DEDUCTION FOR VOLUME OCCUPIED BY PIPE.
8 S4 x 7.7 BEAM 40" 7.70 | 206 SLOT DETAIL IN 3 /5" x /4" FLATS WEIGHT OF STEEL INCLUDES A RING FOR THE MAXIMUM PIPE
S — SAME AS IN STANDARD INLET GRATE DIAMETER.
4 3/, x /4 FLAT | 26%/3" | 2.98 26
4 3 x/," FLAT | 2654 | 255 | 24 CLOSE MESH GRATE QUANTITIES FOR ONE INLET

TOTAL LBS. — 256

USE FOR PEDESTRIAN AND BICYCLE AREAS ONLY.
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INLET
* . ALL INLETS INLETS: H<5 FT. INLETS: H >5 FT.
FOR LENGTH (L) GREATER THAN 5 FT. GENERAL NOTES:
- PROVIDE MAINTENANCE ACCESS AT BOTH ENDS. BARRIER, N\ " SEE SHEET 2 MARK BA(?R# ol | TveE L=5f L= 10T L= 15 L= 10 . L= 15 . GENERAL NOTES
5’ TRANSITION ' SIZE
409 " NO. REQ'D. | LENGTH || NO. REQ'D. | LENGTH | NO. REQ'D. | LENGTH || NO. REQ'D. | LENGTH | NO. REQ'D. | LENGTH %FECSEESR,%% 1. CONCRETE SHALL BE CLASS B. INLET MAY BE CAST-IN-PLACE OR PRECAST.
A A ADDITIONAL MANHOLE RING AND COVER * = 2. CONCRETE WALLS SHALL BE FORMED ON BOTH SIDES AND SHALL BE 8 IN. THICK.
REQUIRED WHEN L=10 FT. OR MORE. WHEN A TYPE R 401 4 11 [ 15 * 21 * 26 * 11 * 11 *
L ‘ CUT REINFORCEMENT BAR ACCORDINGLY. INLET IS USED WITH 02 1 T i 5 . 3 - 8 . 5 - 5 . 3. INLET STEPS SHALL BE IN CONFORMANCE WITH AASHTO M 199.
MOUNTABLE CURB AND 103 n 5 i . -0 " -0 . 0 0 yoa 4. CURB FACE ASSEMBLY SHALL BE GALVANIZED AFTER WELDING.
D MOUNTABLE 5. EXPOSED CONCRETE CORNERS SHALL BE CHAMFERED 3/4 IN. CURB AND GUTTER
ENDS OF 8 [ BEAM - CURB FACE . — — — — — CORNERS SHALL BE FINISHED TO MATCH THE EXISTING CURB AND GUTTER BEYOND
FACE OF 7 CIR TRANSITION SHALL BE PAID 405 4 6 Vi 11 610 21 6-10 31 6'-10 11 6'-10 11 6'-10
: FACE OF THE TRANSITION GUTTER.
CURB 4 FOR AS CURB AND GUTTER. MOUNTABLE 206 | 4 & Vil 7 g-10" 7 [3-10] 7 [18-10" 7 g-10" 7 g-10"
\ / _, CURB CURB AND GUTTER 07 ; = i o . o T R T 6. REINFORCING BARS SHALL BE DEFORMED AND SHALL HAVE A 2 IN. MINIMUM
| * - - * - * - * - : :
[ \‘7 77777 ol B S w— B U S w— =l B 4 ] = TRANSITION CURB w7 ; g ” - 510 : g-10° : 510 : S0 - 310 CLEARANCE. ALL REINFORCING BARS SHALL BE EPOXY COATED
" " VEET SHAPE OF NORMAL BARRIER 3 -1 -1 -0 -0 > -0" 7. DIMENSIONS AND WEIGHTS OF TYPICAL MANHOLE RING AND COVER ARE NOMINAL.
~ ‘Tg" 30 — 3", EACH END CURB AND GUTTER HERE. o X 409 4 8 I 6 5-10 6 10°-10 6 15-10 6 10-10 6 15-10 8. MATERIAL FOR MANHOLE RINGS AND COVERS SHALL BE GRAY OR DUCTILE CAST
STTON %, ONE, 1 %" DIA. ROD DIRECTION A - FOR A 1'-0” PAN SLOPE 2" PER FT. 410 4 11 Vi 3 * 3 * IRON IN ACCORDANCE WITH SUBSECTION 712.06.
POINT IN 5" INLET % m OF FLOW A 411 4 1" [ 3 5-2" 3 10-2" 9. SINCE PIPE ENTRIES INTO THE INLET ARE VARIABLE, THE DIMENSIONS SHOWN ARE
\ ‘ SEE CHANNEL LAYOUT ON SHEET 2. 2’0" | pog 412 4 11” [ 3 2-9" 3 -9 |78 TYPICAL. ACTUAL DIMENSIONS AND QUANTITIES FOR CONCRETE AND REINFORCEMENT
3 | INLET PAY LENGTH 3 o a3 n 9 m 7 10-10" 7 15-10" —yr gmz% BE AS REQUIRED IN THE WORK. QUANTITIES INCLUDE VOLUMES OCCUPIED BY
TRANSIT .| :
RANSITION GUTTER B TRANSITION GUTTER 1 pa| B8 B SLOPE 2% TO GUTTER _ _ _ _ _ _ 10.  STRUCTURAL STEEL SHALL BE GALVANIZED AND SHALL BE IN ACCORDANCE WITH
PLAN VIEW 2 4 i Z Z Z Z Z
FLAN VIEW #.4 BAR e R / 501 5 514 v 1 34 22 3-4 33 3I-4 22 3-4 33 3-4 PLAN VIEW SUBSECTION 712.06.
18" T0 STA. PT.— =— ¢ /18" LONG 4 409, 8 0.C. 1 502 5 % M I T = T PLAN VIEW "
CUT OFF OR BEND BARS TO CLEAR MANHOLE e =5—¢” e =10—0" e 215—0" F(IfLLJJSE IWA{EI-EI | = THD. / ) e A SLOPE=1"/FT. g " 60 503 5 5:/2,, I 5 76 16 7 6" 27 76" 6 T 6" 5 7o 2304 (1
i 409 R (‘501MANHOLE [ 503 7l 409 L] (— 409 = (— 409 (TYPE_2-SEC. IIB) 1 L o - —— 5 504 5 54 X 5 84
. — - ——1 403 —1_ 403 A INLET STEPS k \ / )
8t 403 L t - f. 1403 \_‘:;\ﬁ::f/;-_tg \_.;(\ﬁ::.ff;'_*g ' 2" CIR. | . / REODOR A o s T r R T I TR R e T —Teor T TEoT * o e
™ 601 2" CLR. n 601 601 | [ 601 601 | [ ] r 503 29" ' ' 2 #4 BARS
) " clR—" b - - 6 1 501 N ; .
Ll = = = | |4 40 = || (%) 2:1 515" 0.. P 5" 0C. . / Wgls.5 1 5-10" 1 [o-we[ 1 (1510 1 1010 1 [15-10° ELEVATION VIEW 17— 12
/3" CLR. — f—— r ‘ Hes B Hes [ 21 114" PIPE SPACER 408 Jv I~~~ :: | 5] 2 BARS, 1 RODS| —— |[|4 BARS, 3 RODS| —— |8 BARS, 5 RODS| —— |[4 BARS, 3 RODS| —— |8 BARS, 5 RODS| —— MANHOLE COVER (TYP. H H FOR 5 FT. INLET
L=5'~All H ’ < < - - : 3 9 :
L1015 <’ . N - - - I\J\' AND 114" LOCK NUT 12° 0C. , * VARIABLE REFER TO TABLE TWO. ' % 5 % ! \ \ 30
= . Ll =9 o0c |1r 9" 0.C. = = ) i 16" MAX. - REGULAR INLETS DROP BOX INLETS = 35" —=—t=— 35"—={ ONE 115 IN. HOLE 1%
8 — ¥ T i3 ? 07 . 07 b A \ I 3" CLR. 3" CLR. — | INCLUDE #4, 18 IN. BARS (SEE CHANNEL LAYOUT). 5'-10"
~ ~— I L |~ 3
” 4 -
= / [ = || = |f 8 . - f & WALL (TYP) 1R TABLE ONE ~ BAR LIST FOR CURB INLETS, TYPE "R” 29 W W w9, b4 BARS Hc1)’L/E2 !
I 4 A€ Lt e e ; 4" T — » » I I » g =
{405 L i%?/ [ L4038 403 403 : 1= | 9 JS WING P . 6 nl‘*#z 12 ]Ir*-l #6 f i
A . ” AT | O " " REQD. " REQD. I | I i FOR 10 FT. INLET ,
12" ) S . 2" ALL - Eﬁv e o W A 2 IN. DIAMETER TEMPORARY 402 w0 4 — 4 LENGTH NO. REQD NO. REQD L=5F L =10 FT. L =15 FT. S R 3%
R / : 1 7 . AROUND 7 6" 0.0 HOLE FOR DRAINAGE SHALL 4l [ 117 0C 401 110G L~ 9" 0.C. "H" REGULAR DROP BOX conc. Tsteer 1 cone. Tsteer 1 cone. | STeeL 35"~ 30" =)= 30"~ 35" —=I THREE 13; IN. HOLES
. " L BE PLACED AT SUBGRADE "—‘( = - ~ - ~ Vi ‘ 8[8.5
} 3" CLR. 6,,4%5CJ (8 CJ 405 406 (TYP.) 10" EMBEDMENT § ety 117.0.C. N 401 | 402 | 410 403 | 407 | 403 | 407 ||cu. YDS. LBS. |/cU. YDS.| LBS. ||cU. YDS.| LBS. 10'-10 [
C. 6" 0C. 6" 007§ 0C. 7 TREE NCHES BELOW —_— SECTION AT HOLE (TYP.)
68" g 4 ROAD BASE THE HOLE | I — 2 3-0" | 2-8" | -8 10 7 32 | 285 53 | 497 7.4 | 706
3x3x PLATE SHALL BE PLUGGED WITH 03 Ak 3-6" | 32" | 22" 0 | 7 34 | 305 || 57 | 528 || 79 | 747 PLAN VIEW L T A S A A
SECTION A—A REGULAR INLET CONCRETE BEFORE 9 Oc/ x =0 | 38" | 78" 12 9 3.7 326 6.0 559 8.4 786 . 307 ) » - — . " 8 #4 BARS
D C D CURB FACE ASSEMBLY ACCEPTANCE. OF THE i et §-6" | 4-2" | 3-2" 12 9 39 | 334 || 64 [ 571 |[ 88 | 803 5 . 1 12"12
18" 70 STA. PT. — -— C—  Liow | | L=15'-0" | 502 ¢ PLACE ENTIRE ASSEMBLY BEFORE POURING CONCRETE. ' 1 1 T\ I S-0" | 4-8 | 3-8 | | 14 LI 41 | 354 | 67 | 602 | 995 | 844 27 ] —1 % | ] | L_‘ | S " | I *‘ 1l ’—J |
601 503 s0p ———1 500~ 508 — A :\ I 2* ALL AROUND 5-6" | 5-2" | 42 -5 16 13 15 6 44 | 375 6.0 | 607 74 | 850 : ] = =i =1 FOR 15 FT. INLET
* | [ AN 409 501 209 09 / 6-0" | 5-8" | 48" | 3-11"|| 16 13 16 6 46 | 382 6.2 | 616 76 | 860 T } | | | | | 1
8" [, e ! 11 ‘ IR EE: Fo e/ | | N\ Y7 F / 6-6" | 6-2" | 52" | 45" || 18 | 15 | 18 8 48 | 402 || 64 | 637 || 7.8 | 880 4 -— 35 30 30"~ 30 30 35" —=1 FIVE 115 IN. HOLES
? J‘ { IV‘ \ ! : 3 A 7-0" | 6-8" | 5-8" | 411 20 17 19 10 50 | 423 6.6 | 654 80 | 897 | 15'-10
" ‘7 413 409 403 ) } = 7-6" | 7-2" | 6-2" | 5-5" || 20 17 20 10 53 | 430 69 | 664 83 | 907
CONSTANT - " 413 403 4 | . 8-0" | 7-8" | 6-8" | 5-11” 22 19 22 12 5.5 451 7.1 684 8.5 927 ELEVATION VIEW WEIGHTS: COVER = 125 LBS. CHANNEL LAYOUT DETAILS
403 | 5-0 3" CLR. MIN. 0.5% SLOPE H_j ) | T v 8-6" | 8-2" | 7-2" | 65 || 24 21 23 14 57 | 4n || 73 | 702 || 87 | 944 + RING = 135 LBS. SEE CURB FACE ASSEMBLY ON SHEET 1.
g oc | |0 CONSTANT } = 1% 108 ‘ L \ 9-0" | 8-8" | 7-8" | 611" || 24 21 24 14 60 | 479 || 76 | 711 9.0 | 954 MANHOLE RING (TYP.) TOTAL = 260 LBS.
401 y— 407 - - +| 8 | /i T~ ,‘ 34 \___ 406 L 405 L 3 CR 9-6" | 9-2" [ 8-2" | 7-5" || 26 23 26 16 62 | 499 78 | 732 92 | 974
W5 Y & -’ n1 ) a0 T ! / | 413 6" 0C. 6" 0C. ‘ 10-0" | 98" | 8-8" | 7-11"|| 28 25 27 18 64 | 520 80 | 749 94 | 992 TYPE I TYPE i TYPE IV TYPE V TYPE VI TYPE Vil TYPE X
! 10-6" | 10=2" | 9=2" | 8'=5" || 28 25 28 18 67 | 527 83 | 759 9.7 | 1001 " 12"
~| 413 | . 44 +—
T \ 403 | 1=~ 410 | | Hr ‘ SECTION B—-B 11=0" [10-8" | 9'-8" [&-11"[| 30 [ 27 | 30 | 20 69 | 547 || 85 | 779 [[ 99 | 1022 { 3 ,—-41’2‘ —
* o
C b— C D— l END VIEW NOTES: FOR L=5 FT., L=10 FT., AND L=15 FT. T 20"|| 406 . 34"
LENGTH 504
| _ REGULAR INLETS: TOTAL QUANTITIES NEEDED ARE OUTSIDE THE HEAVY BLACK LINE. I oso VAREES|| 410 22
05\ 2" CIR. 1 — NOTE: MANHOLE RING AND COVER, STATION POINT DROP BOX INLETS: TOTAL QUANTITIES NEEDED ARE INSIDE THE HEAVY BLACK LINE. 21 L 1 i
s / SECTION A—A INLET L o2 T L ATED STEEL WEIGHTS DO NOT INCLUDE STRUCTURAL STEEL CHANNEL. { -— 4] | variEs —J o 42 ]
12" ~—— 406 11" 0.C. nyn
WITH DROP BOX~H>5 FT. SECTIONS C—C & D—D (MOTTED BARS ARE IN SECTION D-D) TABLE TWO ~ BARS AND QUANTITIES VARIABLE WITH H BAR BENDING DIAGRAMS ~ (DIMENSIONS ARE OUT-TO—OUT OF BAR)
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DETE

ON BASIN STAGE-STORAGE TABLE BUILDER
MHFD-Detention, Version 4.03 (May 2020)

Project: DWIRE Storage Yard
Basin ID: FSD Pond 1 (As-built)_

] N
voLume| eunv | wacy
28 T

A— et Depth Increment =
PERMANENT. ORIFICES. Optional Optional
oot Zone C ation (| ion Pond) Stage - Storage Stage Override Length Width Area Override Area Volume Volume
Description (f) Stage (ft) (f) (ft) (ft) | Area(ft) | (acre) (ft) (ac-ft)
Watershed Information 6527.26| Top of Micropool - 0.00 - - - 93 0.002
Selected BMP Type = EDB 6527.5 - 0.24 - - - 93 0.002 22 0.001
Watershed Area = 19.36  |acres - 0.74 - - - 562 0.013 186 0.004
Watershed Length =| 1,535 |ft - 1.74 - - - 5,349 0.123 3,142 0.072
Watershed Length to Centroid = 768 ft - 2.74 - - - 16,478 0.378 14,055 0.323
Watershed Slope =| ~ 0.021  |ft/ft - 3.74 - - - 23,514 0.540 34,051 0.782
Watershed Imperviousness =| 72.20% |percent 6532.00 - 4.74 - - - 28,762 0.660 60,189 1.382
Percentage Hydrologic Soil Group A = 0.0% percent 6533.00 - 5.74 - - - 34,100 0.783 91,620 2.103
Percentage Hydrologic Soil Group B =| 100.0%  |percent 6534.00 - 6.74 - - - 39,462 0.906 128,401 2.948
Percentage Hydrologic Soil Groups C/D = 0.0% percent 6535.00 - 7.74 - - - 44,188 1.014 170,226 3.908
Target WQCV Drain Time = 40.0 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) = 0.453 acre-feet 0.453 acre-feet - - - -
Excess Urban Runoff Volume (EURV) = 1.518 acre-feet 1.518 acre-feet - - - -
2-yr Runoff Volume (P1 = 1.19in.) = 1.391 acre-feet 1.19 inches - - - -
5-yr Runoff Volume (P1 = 1.5in.) = 1.867 acre-feet 1.50 inches
10-yr Runoff Volume (P1 = 1.75in.) = 2.267 acre-feet 1.75 inches - - - -
25-yr Runoff Volume (P1 = 2in.) = 2732 acre-feet 2.00 inches - - - -
50-yr Runoff Volume (P1 = 2.25in.) = 3.149 acre-feet 2.25 inches - - - -
100-yr Runoff Volume (P1 = 2.52in.) = 3.640 acre-feet 2.52 inches - - - -
500-yr Runoff Volume (P1 = 3.14in.) = 4.697 acre-feet inches - - - -
Approximate 2-yr Detention Volume =|  1.206 acre-feet - - - -
Approximate 5-yr Detention Volume =|  1.603 acre-feet - - - -
Approximate 10-yr Detention Volume =|  2.016 acre-feet - - - -
Approximate 25-yr Detention Volume =|  2.164 acre-feet - - - -
Approximate 50-yr Detention Volume =|  2.250 acre-feet - - - -
Approximate 100-yr Detention Volume =|  2.402 acre-feet - - - -

Define Zones and Basin Geometry - - - -

Zone 1 Volume (WQCV) = 0.453 acre-feet - - - -
Zone 2 Volume (EURV - Zone 1) = 1.065 acre-feet - - - -
Zone 3 Volume (100-year - Zones 1 & 2) = 0.884 acre-feet

Total Detention Basin Volume = 2402 |acre-feet - - - -
Initial Surcharge Volume (ISV) = user i - - — —
Initial Surcharge Depth (ISD) = user ft - - - -
Total Available Detention Depth (Hiotar) = user ft - - - -
Depth of Trickle Channel (Hr) = user ft - - - -
Slope of Trickle Channel (Src) = user ft/ft - - - -
Slopes of Main Basin Sides (Smain) = user H:v - - - -
Basin Length-to-Width Ratio (Riw) = user - - - -
Initial Surcharge Area (Asy) = user liss - - — —
Surcharge Volume Length (Lisy) = user ft - - — —
Surcharge Volume Width (Wisy) = user ft - - — —
Depth of Basin Floor (HrLoor) = user ft - - — —
Length of Basin Floor (Lrioor) = user ft - - — —
Width of Basin Floor (Wroor) = user ft - - — —

Area of Basin Floor (ArLoor) = user liss
Volume of Basin Floor (Veoor) = user i - - — —
Depth of Main Basin (Huaw) = user ft - - - -
Length of Main Basin (Luaw) = user ft - - - -
Width of Main Basin (Wman) = user ft - - — —
Area of Main Basin (Aman) = user ft2 - — - -
Volume of Main Basin (Vmam) = user lisd - — - -
Calculated Total Basin Volume (Viotar) = user acre-feet - - - -
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DETENTION BASIN OUTLET ST RE DESIGN

MHFD-Detention, Version 4.03 (May 2020)
Project: DWIRE Storage Yard
Basin ID: FSD Pond 1 (As-built)_

( m;;émgz Estimated Estimated
ZONE 1
5 mm:l: n = I Stage (ft) Volume (ac-ft) Outlet Type
voume) evay | wock ¢ I — Zone 1 (WQCV) 3.07 0.453 Orifice Plate
100-YEAR Zone 2 (EURV) 4,95 1.065 Orifice Plate
! ZONE 1 AND 2 ORIFICE
PERMAET ORIFICES ) ) ) Zone 3 (100-year) 6.12 0.884 Weir&Pipe (Restrict)
Example Zone Configuration (Retention Pond) Total (all zones) 2.402
User Input: Orifice at Underdrain Outlet ically 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 = ft?
Underdrain Orifice Diameter = 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 ft?
Depth at top of Zone using Orifice Plate = 4.95 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 inches Elliptical Slot Area = N/A ft?
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 1.65 3.20
Orifice Area (sq. inches) 1.91 1.91 6.25
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 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 ft?
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 Rectanqgular/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 = 5.00 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 = 8.00 N/A feet Overflow Weir Slope Length = 3.50 N/A feet
Overflow Weir Grate Slope = 0.00 N/A H:V Grate Open Area / 100-yr Orifice Area = 12.48 N/A
Horiz. Length of Weir Sides = 3.50 N/A feet Overflow Grate Open Area w/o Debris = 19.60 N/A ft?
Overflow Grate Open Area % = 70% N/A %, grate open area/total area Overflow Grate Open Area w/ Debris = 9.80 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 Qutlet Pipe w/ Flow Restriction Plate
Zone 3 Restrictor | Not Selected Zone 3 Restrictor | Not Selected
Depth to Invert of Outlet Pipe = 0.30 N/A ft (distance below basin bottom at Stage = 0 ft) Outlet Orifice Area = 1.57 N/A ft?
Outlet Pipe Diameter = 24.00 N/A inches Qutlet Orifice Centroid = 0.58 N/A feet
Restrictor Plate Height Above Pipe Invert = 12.00 inches Half-Central Angle of Restrictor Plate on Pipe = 1.57 N/A radians
User Input: Emergency Spillway (Rectangular or Trapezoidal Calculated Parameters for Spillway
Spillway Invert Stage= 6.50 ft (relative to basin bottom at Stage = 0 ft) Spillway Design Flow Depth= 0.78 feet
Spillway Crest Length = 25.00 feet Stage at Top of Freeboard = 8.28 feet
Spillway End Slopes = 4,00 H:v Basin Area at Top of Freeboard = 1.01 acres
Freeboard above Max Water Surface = 1.00 feet Basin Volume at Top of Freeboard = 3.91 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) = 0.453 1.518 1.391 1.867 2.267 2.732 3.149 3.640 4.697
Inflow Hydrograph Volume (acre-ft) = N/A N/A 1.391 1.867 2.267 2.732 3.149 3.640 4.697
CUHP Predevelopment Peak Q (cfs) =| N/A N/A 1.8 5.1 7.8 14.1 17.7 22.6 31.6
OPTIONAL Override Predevelopment Peak Q (cfs) = N/A N/A
Predevelopment Unit Peak Flow, q (cfs/acre) =| N/A N/A 0.10 0.27 0.40 0.73 0.91 1.17 1.63
Peak Inflow Q (cfs) = N/A N/A 22.9 30.6 36.1 44.8 51.6 60.4 77.4
Peak Outflow Q (cfs) = 0.2 0.5 0.5 3.3 7.2 15.3 17.5 18.2 27.7
Ratio Peak Outflow to Predevelopment Q =| N/A N/A N/A 0.6 0.9 1.1 1.0 0.8 0.9
Structure Controlling Flow = Plate Plate Plate Overflow Weir 1 | Overflow Weir 1 | Overflow Weir 1 Outlet Plate 1 Outlet Plate 1 Spillway
Max Velocity through Grate 1 (fps) = N/A N/A N/A 0.1 0.3 0.7 0.9 0.9 0.9
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) = 39 67 66 70 68 67 66 64 62
Time to Drain 99% of Inflow Volume (hours) = 40 72 70 76 75 75 74 73 72
Maximum Ponding Depth (ft) = 3.07 4.95 4.64 5.15 5.26 5.44 5.63 6.05 6.73
Area at Maximum Ponding Depth (acres) = 0.43 0.69 0.65 0.71 0.72 0.75 0.77 0.82 0.90
Maximum Volume Stored (acre-ft) = 0.456 1.523 1.310 1.656 1.742 1.874 2.010 2.352 2.930
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DETENTION BASIN OUTLET ST RE DESIGN

Outflow Hydrograph Workbook Filename:

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

MHFD-Detention_v4 03-asbuilt.xIsm, 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 0.29 0.03 0.92
0:15:00 0.00 0.00 2.54 4.15 5.13 3.44 4.28 4.18 5.97
0:20:00 0.00 0.00 8.95 11.71 14.04 8.64 10.04 10.77 14.20
0:25:00 0.00 0.00 19.18 26.13 31.94 18.82 21.83 23.58 32.07
0:30:00 0.00 0.00 22.93 30.59 36.11 40.54 47.02 52.26 67.64
0:35:00 0.00 0.00 20.86 27.37 32.12 44.77 51.61 60.40 77.36
0:40:00 0.00 0.00 18.19 23.43 27.53 42.07 48.36 56.49 72.18
0:45:00 0.00 0.00 15.10 19.86 23.65 36.65 42.12 50.62 64.66
0:50:00 0.00 0.00 12,58 16.99 19.93 3245 37.28 44.60 56.93
0:55:00 0.00 0.00 10.76 14.49 17.21 27.05 31.10 38.15 48.74
1:00:00 0.00 0.00 9.52 12.77 15.42 22.98 26.45 33.37 42.69
1:05:00 0.00 0.00 8.52 11.38 13.92 20.15 23.22 30.11 38.54
1:10:00 0.00 0.00 7.12 10.05 12.46 16.98 19.58 24.65 31.65
1:15:00 0.00 0.00 5.85 8.51 11.11 14.19 16.38 19.87 25.61
1:20:00 0.00 0.00 4.84 7.05 9.42 11.30 13.03 15.07 19.40
1:25:00 0.00 0.00 4.23 6.18 7.94 8.97 10.33 11.19 14.43
1:30:00 0.00 0.00 3.92 5.72 7.02 7.25 8.34 8.71 11.28
1:35:00 0.00 0.00 3.75 5.44 6.40 6.16 7.06 7.22 9.36
1:40:00 0.00 0.00 3.66 4.86 5.95 5.46 6.24 6.23 8.08
1:45:00 0.00 0.00 3.60 4.41 5.64 4.98 5.67 5.56 7.20
1:50:00 0.00 0.00 3.54 4.08 5.42 4.66 5.30 5.09 6.59
1:55:00 0.00 0.00 3.08 3.84 5.11 4.44 5.03 4.75 6.16
2:00:00 0.00 0.00 2.71 3.55 4.60 4.29 4.85 4.55 5.89
2:05:00 0.00 0.00 2.02 2.63 3.40 3.20 3.61 3.38 4.37
2:10:00 0.00 0.00 1.46 1.89 2.43 2.29 2.59 2.43 3.14
2:15:00 0.00 0.00 1.05 1.36 1.74 1.65 1.86 1.76 2.27
2:20:00 0.00 0.00 0.74 0.95 1.24 117 1.32 1.26 1.63
2:25:00 0.00 0.00 0.51 0.65 0.86 0.81 0.92 0.88 1.13
2:30:00 0.00 0.00 0.34 0.44 0.59 0.56 0.63 0.61 0.78
2:35:00 0.00 0.00 0.22 0.29 0.39 0.38 0.43 0.41 0.53
2:40:00 0.00 0.00 0.12 0.18 0.23 0.23 0.26 0.25 0.32
2:45:00 0.00 0.00 0.06 0.09 0.11 0.12 0.14 0.13 0.17
2:50:00 0.00 0.00 0.02 0.03 0.04 0.05 0.05 0.05 0.06
2:55:00 0.00 0.00 0.00 0.00 0.00 0.01 0.01 0.01 0.01
3:00:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3:05:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3:10:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3:15:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3:20:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3:25:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3:30:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
3:35:00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
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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