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March 11, 2023

El Paso County

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

Attn.: Project Manager

RE:  Crossroads Mixed Use Filing No. 1
Private Detention/Stormwater Quality Pond

Dear Project Manager:

Per the approved construction drawings for "Crossroads Mixed Use Filing No. 1" improvements were
made to construct a water quality facility in compliance with the current El Paso County Drainage Criteria
and with the approved Final Drainage Report for this project. It should be noted that at the onset of
construction, the Colorado Department of Transportation requested that all permanent drainage structures
associated with the project be removed from the Highway 24 Rights-of-Way. The provided as-builts
reflect the “field changes™ associated with the revision. It should be noted that modification of the outlet
works do not affect the intended functionality of the facility nor do they negatively affect downstream
facilities and or water quality.

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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oSy
o A #5 PLACE ALONG__ |STEM AN
TOP OF WALL (TOT.2) 1\/\‘
= 2
#4 © 12 HORIZONTAL BARS = > |
NOT SHOWN FOR CLARITY — | =211 + D _
~ CONCRETE SEALER AT Ficr  ©
#5 PLACE ALONG =i FRONT, (SEE SHEET 2 [ ]< g
= =
TOP OF WALL (TOT.2)” \ P 1 oF2FR LIMITS)\
— 75»1
=118 ( ‘
A8 . CULVERT P T #4 0 12"
CHANNEL. 2 A - r (HORIZ. & VERT.)
INVERT . © INVERT N LN
’ SKEWED HEADWALL, IF
BOX ELEVATION | i SPECIFIED ON PLANS
m = h,Bg OR RISE + (1'-4") r
UNLESS OTHERWISE SHOWN ON PLANS | |
| | Ml 1 coms J (VERT) [ ] = DRAINAGE. BEHIND
| M | foun size & seh | /WINGWML, SEE NOTE 6 € 0F ROADWAY,
- | (SEE SHEET 2 OF 2) STATIONING
== . #4x2-8 o ! $BARS
PROJECT 110 SEE TABLE
oS INTO STEM W .
-BARS | = 6 #4 LONGITUDINAL
(TYP) AN ARSVS l rA TOP MAT (SEE
CONSTR.KEY ™\ Ik ] ” DETAIL "A")
|.——.—|-\q——.-l—.r—-<L
10" "
+——A4A 2" CLR.
h=| 2 3 4 5' 6' 7 8 9 10' DU Ml VA el S el U f \ 5" R.
o=[ 10" | T2 | v [ 16 | g | 110 | 20" | 22 | 24" | 26" | 26 | 240" [ 30" | 544 LDNG”UDINALJ 3" CLR.
b= 18 | 2-0" | 2-4" | 2-8" | 30" S8 | 40 | 44" | 48 | 50" | 54" | 58" BOTTOM MAT o b LOGATION OF CBG
28 32 [ 38 | a2 | a8 = S | 62 | o8 | 72" | 78" | 82 | 88 N TOE WALL
d-BARS[H e 9 (#4109 oo |fe9 [f4e9 [f1e9 [fseu[fsel0 e |f08 [foes [f1es|fer N
* CONC.CY/LF |_0.61 | 0.210 | 0.259 | 0.309 | 0.358 | 0.407 | 0.457 | 0.506 | 0.556 | 0.605 | 0.654 | 0.704 | 0.753 TYPICAL SECTION T

% DOES NOT INCLUDE TOE WALL QUANTITIES
SEE SHEET 2 OF 2 FOR REINFORCING STEEL QUANTITY

DESIGN FOOTING LINE:

® REQUIRED DRAINAGE BEHIND WINGWALLS
SEE NOTE 6

Pt T o o ;rlo” >CUNSTRUCTIDN FOOTING LINE. Y

b= 40
: k w=6-2"
o=z {
el 1

USE DESIGN FOR

#4 @
[ /\

#4 BARS 3'CLR.
S
E A4 [ AT v-00

— g

1-Q"
I

=7 X

TOP OF FOOTING ELEVATION

ELEVATION
DESIGN EXAMPLE

CONCRETE 0.049 CU.
REINFORCEMENT 5.1

TOE WALL

Y
7 P | L /
QR Y- —mmmmmmmmm— = !
# 0 1-0v J #4 x 20" @ 10"

QUANTITIES FOR TOE WALL ONLY

WITH CONCRETE APRON
REINFORCEMENT 1.34 LB./SQ.FT.

L YD./LIN. FT.
LB./LIN. FT.

INLET APRON IS REQUIRED IF CBC
IS USED AS AN ANIMAL PASS

TYPICAL CULVERT LAYOUT
DESIGN DATA:

AASHTO LRFD EIGHTH EDITION, 2017

DESIGN METHOD: LOAD AND RESISTANCE FACTOR DESIGN, YIELD LINE METHOD

REINFORCED CONCRETE:
CONCRETE CLASS D (BOX CULVERT):  f,=
REINFORCING STEEL: fy=

LOADING:

AT-REST EARTH (FLUID) PRESSURE FOR CONCRETE STEM DESIGN = 55 PCF FOR 2 (MIN.) : 1 SLOPED BACKFILL
ACTIVE EARTH (FLUID) PRESSURE FOR CONCRETE FOOTING DESIGN = 40 PCF FOR 2 (MIN.) : 1 SLOPED BACKFILL

LIVE LOAD SURCHARGE = 2'
MINIMUM RESISTANCE FOR SOIL BEARING = 5.5 KSF
SOIL BEARING RESISTANCE FACTOR = 0.45

GENERAL NOTES:
1. ALL EXPOSED CONCRETE CORNERS SHALL BE CHAMFERED

2. WINGWALL FODTING AND FLOOR OF BOX CULVERT SHALL BE PLACED MONOLITHICALLY.
3. DIMENSIONS "h", "k", "L", "m" AND ANGLE "€' FOR WINGWALL SHALL BE AS SHOWN ON THE PLANS.
4. MINIMUM CLASS B LAP SPLICE LENGTH FOR BLACK REINFORCING BARS:

BAR SIZE: #4 #5 #6

SPLICE LENGTH: 1-6" - 2-3" 27"

5. DESIGN DOES NOT CONSIDER ANY SCOUR EFFECTS.
6. WINGWALL DRAIN SHALL BE REQUIRED IF "h" 212.0 FT.,

SEE DETAIL "A"

4,500 PSI
60,000 PSI

CONCRETE APRON, IF
SPECIFIED ON PLANS

APRON

CBC HEADWALL

1gn
S
#4 x )/ @ 12" CENTERS

EACH FACE: BARS PROJECT 1'-9"
INTO WINGWALL STEM TO SPLICE
WITH HORIZONTAL #4 BARS.FOR
PIPES SEE M-601-10

STATION

SIX LONGITUDINAL #4 FOOTING
BARS (TOP MAT), PROJECT 1'-9" MIN.
INTO CULVERT FLOOR. FOR PIPES

(SEE M-601-10) DETAIL "A"

Yo IN.

#7

, SEE SHEET 2 OF 2 FOR DETAILS.

UNLESS CLOSE MESH GR

ATES ARE SPECIFIED ON THE PLANS.
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| GENERAL NOTES
MEDALLION 1 INLET TYPE D IS NOT HS-20 RATED AND SHALL NOT BE PLACED IN PAVED
— ﬂ_ S ROADWAYS. THIS INLET SHALL BE USED ONLY OUTSIDE PAVED ROADWAYS.
12”FMIN NG 2. CONCRETE SHALL BE CLASS B.INLET MAY BE CAST-IN-PLACE OR PRECAST.
GRATE 30 x Vg FLAT : IGP:QLAETTES K ?24 éTTRS 3. SEE PLANS FOR SIZE AND LOCATION OF PIPE.
(Typ) 4 STRUCTURAL STEEL FOR GRATES AND GRATE INSTALLATION HARDWARE SHALL
Eﬂ:« LtITNE | / - BE GALVANIZED AND SHALL BE IN ACCORDANCE WITH SUBSECTION 712.06.
I 4 Wit x 10 il > 5. STANDARD INLET GRATES SHALL BE USED ON ALL TYPE D INLETS
&

1%/¢" CLR.

3" x

*., INLET WALL | |

Vg

ALTERNATE SLOT
AND HOLD DOWN

PLATE DETAIL

GRATE INSTALLATION DETAIL

, SHOULDER
F

TRANSVERSE CROSS SECTION
LEVEL G

b

CLOSE MESH GRATES AR
CONCRETE
PIPE 0.D.

COMPLIANT OR BICYCLE

R /f\

~

¥ /.’ R ’/. REQ L L a4 .
#4 AT

OR GREATER THAN 3 FT

o

©

. ALL INLETS SHALL HAVE

RATE INSTALLATION

12" MIN.

TRANSVERSE VIEW
D=
30y Vg AT T T I
L ‘L‘JL._‘J
sy ||
FLAT |, I !
| | | || 40e"
| | | 1| (2"
Ul
I I 1 I {
! It ! CENTERLINE OF
F RN S [ S - GRATE PARALLEL
! Ik ! T0 CENTERLINE
I OF ROADWAY
139" (43—~ - |
fr T I/
OPEN SLOT —wiL L L J %
(T0 FACILITATE || 8" i
GALVANIZING) | "CTRS.
265/3” (i‘/q”)

STANDARD INLET GRATE

TWO STEEL GRATE PER INLET QUANTITIES

EARTHWORK ASSOCIATED
WITH DIKE INCLUDED IN
THE COST OF THE INLET

LONGITUDINAL VIEW

DIKE

3" x Vg FLAT

INLET
GRATES

FLOW LINE
OF INLET
AND PIPE

TRANSVERSE CROSS SECTION

30 x Ya" FLAT
SECTION D-D

NG, (8BS _|WEIGHT
piEces | DESCRIPTION | LENGTH Jorg ey | ((Bs)

8 S4 x 7.7 BEAM 40" 7.70 206
4 35" x Ya" FLAT 26%" 2.98 26
4 3" x Y/a" FLAT 26%" 2.55 24

4

SPACED AT 23" CTRS.

SLOPING GRATE INSTALLATION

E RECOMMENDED WHERE FOOT TRAFFIC OR BICYCLE

ROUTES ARE IN CLOSE PROXIMITY TO GRATE. THIS GRATE IS NOT ADA

FRIENDLY AND SHALL NOT BE PLACED DIRECTLY

IN SIDEWALKS, CROSSWALKS OR BIKE PATHS.
. STEPS SHALL BE PROVIDED WHEN INLET DIMENSION "H" IS EQUAL TO

.6 IN. AND SHALL CONFORM WITH AASHTO M 199.

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

1
LONGITUDINAL CROSS SECTION

A 4 IN.DIA. METAL MEDALLION WITH A "NO DUMPING DRAINS

TO STREAM" MESSAGE ON IT. THE MEDALLION SHALL HAVE A FISH SYMBOL WITH A

BLUE BACKGROUND. IT SHALL BE FIRMLY ATTACHED TO THE INLET'S SURFACE WITH

A PERMANENT FASTENER.

] NI o 5! FLOW

%" TYPICAL HEX. ROUND
OR TWISTED CROSS BARS
AT 8 IN. CTRS. WELDED TO
4" x %" BEARING BARS

BEARING

e

SLOT DETAIL IN 35" x /4" FLATS
" SAME AS IN STANDARD INLET GRATE

40y Y

SECTION E-E

MEDALLION
80"
1 68" B |
\\%»»\ | 1840
80—
W
V2 3
> 7| =
. K ] 3 — I
¥ »f #e AT 24" BoLT CTRS
k] 121 CTRS. B2 .,
A ) (TYp) BOLT 47
CTRS.
ol
i
e 1
! N
[ CONCRETE
» K pipe 0. PLAN VIEW
- LR (SHOWING ANCHOR BOLT LAYOUT)
2 L
b i \7 7‘}7‘ N
././/././/././//.//>5/. v v
#4 AT i | concReTE | sTEEL [ CIRCULAR PIPE RANGE
12" CTRS.
FT. | cu.vos. 18S. [ INSIDE DIAL N~ D"
LONGITUDINAL CROSS SECTION
3.0 15 127 18
35 17 149 18-24
40 19 157 18-30
45 2.0 179 18-36
OUTLET PIPE| MIN. >0 22 187 1842
RSiot ou | 5.5 2.4 208 18-42
oo | Fr 6.0 26 215 18-42
g | o 30 x Vet FLAT = = 6.5 2.8 236 18-42
7.0 2.9 243 18-42
20 35 75 31 264 18-42
2.5 4.0 8.0 3.3 271 18-42
30 45 85 35 292 18-42
305 Vot FLAT 35 50 9.0 56 299 1842
95 38 320 18-42
10.0 4.0 327 18-42
¥ CONCRETE AND STEEL QUANTITIES ARE FOR ONE ENTIRE

INLET BEFORE DEDUCTION FOR VOLUME OCCUPIED BY PIPE.
WEIGHT OF STEEL INCLUDES A RING FOR THE MAXIMUM PIPE
DIAMETER.

TOTAL LBS. - 256 CLOSE MESH GRATE QUANTITIES FOR ONE INLET
— (E)otmp;t/i:/rzile Inform?tip‘n — — Sheet Recvision‘s Colorado Department of Transportation STANDARD PLAN NO.
reation ate: niuals: ate: omments n: ven
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HEADWALL FOR SINGLE PIPE
X

HEADWALL FOR DOUBLE PIPE

‘r ‘[ X1 = T 0 1. CONCRETE SHALL BE CLASS B.
. o
03 | ——2" CLR. AL AROUND (TYP.) 404 " . I T - . 2. HEADWALL SHALL BE PERPENDICULAR TO THE PIPE ¢ UNLESS OTHERWISE
B B 2 e y= B _12ff BaAAN o 8 2. SHOWN ON THE PLANS. TABULATED DIMENSIONS AND QUANTITIES MUST
A A Bo + 56 l A BE ADJUSTED FOR SKEWED INSTALLATIONS.
B 1 ~— - 3. FOR WINGWALL DETAILS, SEE STANDARD PLAN M-601-20.
R L= l P = S .
& 3" CRZX - . - f 4. VOLUME OCCUPIED BY PIPE HAS BEEN DEDUCTED FROM STEEL AND
S - " CONCRETE QUANTITIES.
CTRS. 15 Bo + 24
1 \ @\C";’m |y T Bo+ 4 — 5. EXPOSED CONCRETE CORNERS SHALL BE CHAMFERED % IN.
\ - DIMENSIONS 75 Bax 12 QUANTITIES 6. ALL REINFORCING BARS SHALL HAVE A 2 IN.MINIMUM CLEARANCE.
. CONCRETE [STEEL m A WHEN TWO OR MORE PIPES ARE LAID SIDE BY SIDE, THEY SHALL BE
247 NOTCH = - o Y, 15,3 Be FT{IN N FTX_IIN fl Frln Iff SGL | DBL [SGL|DBL PLACED SO THAT THE ADJACENT PIPES WILL BE '/, INSIDE DIAMETER
DPTIONAL FOR -1 e 8 (| IN-FTING N JPTAANG ING )7 77N IN- oG YD, cu.vD | BS. LS. APART, OR !/, INSIDE SPAN APART,OR 3 FT.APART (INCLUDING WAL
WINGWALL ! ! . 54] 65| 89 |8/, | 156 | 7 | 9-2 |17|20] 2.12 | 3.55 |209 364 THICKNESS), WHICHEVER IS LESS.
60|72 9-6 | 7 | 17-0 |10 | 9-8 [11|21] 2.35 | 3.99 |236 | 414
o 4(!3 f | 401 61761 103 [T 166 | 7 [ 100 [14[221 260 [4 44 2451453 = ADD 0.89 x (X OR X7) (LB.) WHEN APRON IS REQUIRED.
402:] ] 02 e 0 72| 86| 11-0 | 10"| 20-0 | 10 | 10-8 [17[23] 2.85 | 4.91 |270|476
- ) i — " o 78( 93] 11-9 | 85 | 21-3 | 11 | 11-2 |11 [24] 3.11 |5.29 [306 527
A 12" CTRS. A M 12" CTRS. M 84100] 12-6 | 7 | 22-6| 7 | 11-8 |14]25| 3.38 | 5.68 |333|572 — X — 185 X1
90107 13-3 | 11| 23-9 |8/, 12-2 [17]26] 3.66 |6.08 [335 593 S —
TYPICAL BAR LAYOUT FOR CONCRETE HEADWALLS o107 e | | 222 | 8| 122 {17128 358 (69 (355 ]a0e RE— 4y: .
102[ 121] 14-9 | 8/ | 26-3 |11/5] 13-2 |14]| 28| 4.24 | 6.89 |400 664 RISE +520 RISE
108[128] 15-6 | 7" | 27-6| 7| 13-8 [17]29] 4.54 | 7.30 |424[707] 24"+f {= PN |=2an T |24, (- SPAN) 367 SPAN—) | fe-ar
- HEsOWiLL 2 HEADWALL FOR RIGID ROUND PIPE TR IS SRS
! : i TWO EACH TIE : "
I B e ) "( L |" TYPICAL SPAN + 48 f 2 SPAN + 84" —»|
N T 02 T T TOP VIEW
! ! DIMENSIONS QUANTITIE
I VAR. y-4" | x4 | VAR D " CONCRETE STEEL =
S 402 EQUIV.\span| RISE| X A X1 1 B = L
! | ——x — Bo 1PN [N | Frein I [Pt I [P . o 5o [oOBY, [ SSE [ OB
| oy X | X N, | N | INJFTANG INJPT-ING IN PTING IN- g, YD, |cu. Y. |LBS. |LBS.
402 403 404

_; — = ‘ 401
R NEE
WINGWALL - \ L]
WINGWA N
OPTIONAL NOTCH !
FRONT
VIEW

OPTIONAL FILLET

2703
o 405 12

#5x/— @ 12" 4gan

CENTERS, EACH BEVE|

FACE PROJECTED
INTO WINGWALL
2'-0" MIN.

REINFORCING BARS

TOP OF FROM WINGWALL
WINGWALL FOOTING INTO
THE HEADWALL
TOP VIEW
WINGWALL
CONNECTION

uyn — FLEXIBLE PIPE = Ba + 8"

B

GENERAL NOTES

601

3

s “a

R

s < | — - QA
RIGID PIPE = Bc + 6" 241 241 N f 240 24n 84 | 95 [ 67 | 11-9 [8/z]22-10
D oo iy ¥ A - 90 |103 | 71 | 127 |7V,| 24-2
~ FLEXIBLE ARCH = SPAN + 8" s s . o { 96 |12 |75 [ 13-4 25-8
STRUCTURAL PLATE ARCH = RISE + 8" . ——’— T N
AR BENDING

3

L8 5 > 3 b

72 | 81 | 59 | 10-9 [8Y2] 20-6
78 | 87 | 63 | 1-3 [11,] 21-6

9-3 [17%] 2.72 | 510 [250 [467

9-11 [12/2 3.08 | 5.79 [290[547

A

N.

7

7 | 9-7 [10',| 2.85 | 5.34 |275 531
9

11 [10-3 |15 | 3.30 | 6.21 [321 | 591
8

10-7 162 3.52 | 6.65 |314 |606
7 | 10-11 |9Y,| 3.63 | 6.86 |356 [672

12
102 | 117 | 79 | 13-9 |8Y%| 26-6
8

12 [ 11-3 [11%] 3.96 7.51 [376 [699

.8 108 [128 | 83 | 14-8 28-4

— B; +48" ~—

e 2Ba+a+ 48—

HEADWALL FOR FLEXIBLE PIPE ARCH

WHEN APRON IS REQUIRED

TYPICAL WALL—={ 12" }=— i
103 250" . R DIMENSIONS QUANTITIES DIMENSIONS QUANTITIES
7| &0t 16" CONCRETE | STEEL m CONCRETE | STEEL®™
it ] B leran] I [ B || [ SeL ] DBL | SeL] OB e FEAN PSS A [ B [ R (oSO, [ 08 [SSL [t
1l | | gk PTIN N -{CU. YD.|CU. YD. |LBS.|LBS. N, |FTTINGPTAINGPTAING ING P 7ING ING 777 IN- Jeu. YD Jeu. YD.|LBS [LBS |
. e 404 ! I 54|86 | 7 | 15-3 |11/ 8-10 [15] 219 | 3.81 |21l [358 66 | 6-1 | 4-7 | 10-1 [10V5] 19-2 | 11 | 8-11 |15Y;] 2.62 | 4.70 |232 |424
1402 ! ! 601 90 110 | 166 | 7 | 9-4 |18} 2.58 | 4.25 2171996 75 | 70 | 5-1 | 11-0 [ 107 21-0 |10 | 9-5 | 9ol,| 2.80 | 5.25 [282 |509
L 404 B0 . | sol &8 | b [ 138 18] 529 12| 558 | &79 [322|458 84 | 7-11 [ 5-7 [ 1111 [9%z[22-10[ 9 | 911 [12/] 3.08 | 5.79 [291 [540
. . . . _ 4 i | . )
I ! ' 781 10-6 | 7 | 20-0 | 10 | 10-10 |18 2.98 | 5.56 |276 |499 93 | 8710 | 671 |12:10 1 9 1248 | 8 | 105 li5/p) 3.36 | 6.33 1309 1622
b {404 | | 84| 110 | 10 | 21-0 | 10 | 11-4 |12| 319 | 3:35 247|353 102 | 99 | 67 | 139 |8/z| 266 | 7 | 10-11 |9/>| 3.65 | 6.86 |379 673
| i | 9011156 17 [ 22=0 110 | 11510 1151 3.40 | 6.36 1317 (517 1l | 10-11 | 7-1 | 14-11 |9l |28-10| 9 | 11-5 [12V| 4.05 | 7.67 |377|711
T o0 IF = 96 | 12-0 | 10 3-0 | 10 | 12-4 |18| 3.62 | 6.79 |321|597 120 [11-10 | 7-7 [15-10 | 9 | 30-8 | 8 | 11-11 (152 4.36 | 8.28 395|731
proil n 102 126 | 7 | 24-0 |10 [12-10 |12] 3.84 | 7.21 |364 |663 132 |12-10 | 8-4 [16-10 | 9 | 32-8 | 8 | 12-8 | 11 | 4.75 | 9.03 |441 [839
o sos—b 36 R R 108]15-0 | 10 | 25-0 | 10 | 13-4 [iS] 4.06 | 7.63 [362]678 141 | 141 | 8-9 | 181 [10/5] 35-2 | 11 | 13-1 |13V%] 517 | 9.86 |448 931
y ’_\ s HEADWALL FOR FLEXIBLE ROUND PIPE 150 | 15-4 9-3 19-4 [12 | 37-8 | 8 | 13-7 [16Y,]| 5.69 |10.88 |490 [953
403—{ed l . - e AR 159 1510 | 910 [19-10 | 9 | 388 | 8 | 142 | 11 | 5.89 | 11.05 |534 [1019
TYPICAL BAR | #4 x 2-0" HEADWALL FOR STRUCTURAL PLATE ARCH
INSTALLATION FLOW @ 16"
PROJECT 1'-0" INTO
INLET OUTLET INLET OUTLET (CSEENETEJ*DTUEFGA)PRUN a0l 90 | 85 | 80 | 75 | 70 | 65 | 60 | 55 | 50 | 45 | 40 | 35 | 30
T
ENDS OF ENDS OF APRON HEADWALL (£ oCTOR ) [1.000{1.004 |1.015 [1.035 |1.064 [1.103 | 1155 [1.221 |1.305 [1.414 [1.556 [1.743 [2.000
FLEXIBLE PIPE RIGID PIPE

SKEW FACTOR TABLE
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SOIL_RIPRAP NOTES:

1. THE SOIL MATERIAL SHALL BE NATIVE OR TOPSOIL AND MIXED WITH SIXTY FIVE PERCENT (65%) RIPRAP AND THIRTY FIVE PERCENT

(35%) SOIL BY VOLUME.

2. SOIL RIPRAP SHALL CONSIST OF A UNIFORM MIXTURE OF SOIL AND RIPRAP WITHOUT VOIDS.

3. CONTRACTOR SHALL COOPERATE WITH ENGINEER IN OBTAINING AND PROVIDED SAMPLES OF ALL SPECIFIED MATERIALS.

4. CONTRACTOR SHALL SUBMIT CERTIFIED LABORATORY TEST CERTIFICATES FOR ALL ITEMS REQUIRED FOR SOIL RIPRAP.

S. RIPRAP USED SHALL BE THE TYPE DESIGNATED ON THE DRAWINGS AND SHALL CONFORM TO TABLE SHOWN TO THE RIGHT.

6. THE RIPRAP DESIGNATION AND TOTAL THICKNESS OF RIPRAP SHALL BE AS SHOWN ON THE DRAWINGS. THE MAXIMUM STONE SIZE
SHALL NOT LARGER THAN THE THICKNESS OF THE RIPRAP.

7. NEITHER WIDTH NOR THICKNESS OF A SINGLE STONE OF RIPRAP SHALL BE LESS THAN ONE—-THIRD (}5) OF ITS LENGTH.

8. THE SPECIFIC GRAVITY OF THE RIPRAP SHALL BE TWO AND ONE—HALF (2.5) OR GREATER.

9. MINIMUM DENSITY FOR ACCEPTABLE RIPRAP SHALL BE ONE HUNDRED AND SIXTY FIVE (165) POUNDS PER CUBIC FOOT.

10. RIPRAP SPECIFIC GRAVITY SHALL BE ACCORDING TO THE BULK—SATURATED, SURFACE-DRY BASIS, IN ACCORDANCE WITH AASHTO T85.

11.  BROKEN CONCRETE OR ASPHALT PAVEMENT SHALL NOT BE ACCEPTABLE FOR USE IN THE WORK.

12. ROUNDED RIPRAP (RIVER ROCK) IS NOT ACCEPTABLE, UNLESS SPECIFICALLY DESIGNATED ON THE DRAWINGS.
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Project: CROSSROADS MIXED USE
Basin ID: POND 1

MHFD-Detention, Version 4.03 (May 2020)

AGE-STORAGE TABLE BUILDER

zonEa
( Z0NE 2

[ eone

2

10098 4
B o
a8 wast _

PERMANENT-
POOL.

Watershed Information

Watershed Length to Centroid =

Watershed Imperviousness =

Percentage Hydrologic Soil Group A =

Percentage Hydrologic Soil Group B =

Percentage Hydrologic Soil Groups C/D =

ZONE 1 AND 2 ORIFICE
ORIFICES.
Zone C ( ion Pond)
Selected BMP Type = EDB
Watershed Area = 32.20 acres
Watershed Length = 1,725 ft
1,000 |ft
Watershed Slope = 0.006 ft/ft
78.67% |percent
95.4% percent
4.6% percent
0.0% percent
40.0 hours

Target WQCV Drain Time =

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.

Water Quality Capture Volume (WQCV) =

0.859

Excess Urban Runoff Volume (EURV) =

3.293

2-yr Runoff Volume (P1 = 1.19 in..

2.407

5-yr Runoff Volume (P1 = 1.5 in.) =

3.122

10-yr Runoff Volume (P1 = 1.75 in.) =

3.696

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

4.394

50-yr Runoff Volume (P1 = 2.25 in.) =

5.058

100-yr Runoff Volume (P1 = 2.52 in.

5.833

500-yr Runoff Volume (P1 = 3.14 in.) =

7.551

Approximate 2-yr Detention Volume =

2.178

Approximate 5-yr Detention Volume =

2.835

Approximate 10-yr Detention Volum

3.393

Approximate 25-yr Detention Volume =

4.014

Approximate 50-yr Detention Volume =

4.379

Approximate 100-yr Detention Volume =

4.723

Define Zones and Basin Geometry

Zone 1 Volume (WQCV) =

Zone 2 Volume (EURV - Zone 1) =

Zone 3 Volume (100-year - Zones 1 & 2) =

Total Detention Basin Volume =

Initial Surcharge Volume (ISV) =

Initial Surcharge Depth (ISD) =

Total Available Detention Depth (Hiota)) =

Depth of Trickle Channel (Hy) =

Slope of Trickle Channel (Stc) =

Slopes of Main Basin Sides (Smain) =

Basin Length-to-Width Ratio (Ryw) =

Initial Surcharge Area (Asy) =

Surcharge Volume Length (Lsy) =

Surcharge Volume Width (Wisy) =

Depth of Basin Floor (Heo0r) =

Length of Basin Floor (Lgoor) =

Width of Basin Floor (Wgo0r) =

Area of Basin Floor (Ar.oor) =

Volume of Basin Floor (Veioor) =

Depth of Main Basin (Huan) =

Length of Main Basin (Lyam) =

Width of Main Basin (W) =

Area of Main Basin (Auam) =

Volume of Main Basin (Vuai) =

Calculated Total Basin Volume (Viorar) =

As-built Pond Evaluation - FINAL.xism, Basin

Optional User Overrides -

s
Depth Increment = 2.00 ft
Optional Optional
Stage - Storage Stage Override Length Width Area Override Area Volume Volume
Description (ft) Stage (ft) (ft) (ft) (ft?) Area (ft?) (acre) (ft*) (ac-ft)
6287.57| Top of Micropool - 0.00 - - - 125 0.003
88 - 0.43 - - - 240 0.006 78 0.002
89 - 143 - - - 3,402 0.078 1,899 0.044
90 - 243 - - - 16,462 0.378 11,831 0.272
91 - 3.43 - - - 31,320 0.719 35,722 0.820
92 - 4.43 - - - 38,077 0.874 70,421 1.617
93 - 545 - - - 42,272 0.970 110,595 2.539
94 - 6.43 - - - 46,666 1.071 155,064 3.560
95 - 7.43 - - - 51,832 1.190 204,313 4.690
96 - 8.43 - - - 58,427 1.341 259,442 5.956

acre-feet

acre-feet -

acre-feet

acre-feet -

acre-feet 1.19

inches -

acre-feet 1.50

inches -

acre-feet 1.75

inches -

acre-feet 2.00

inches -

acre-feet 2.25

inches -

acre-feet 2.52

inches -

acre-feet

inches -

acre-feet
acre-feet
acre-feet
acre-feet
acre-feet
acre-feet

acre-feet
acre-feet
acre-feet
acre-feet
@’

ft

ft

ft

ft/ft

H:v

EEE R

E)

@2
@’
acre-feet

3/13/2024, 6:01 PM



DETENTION BASIN STAGE-STORAGE TABLE BUILDER

MHFD-Detention, Version 4.03 (May 2020)

20 58800
15 44100
g —
£ &
3 E
210 29400 £
£ g
I3 <

3
5 14700
) )
0.00 2.50 5.00 7.50 10.00
Stage (ft)
Length (ft) = Width (ft) Area (sa.ft.)

1.360 5.960
1.020 4.470
z =
3 o
] s
£ 0.680 2980 @
= £
g 3
< S
0.340 1.490
0.000 0.000
0.00 2.50 5.00 7.50 10.00
Stage (ft.)

Area (acres) Volume (ac-ft)

As-built Pond Evaluation - FINAL.xism, Basin 3/13/2024, 6:01 PM



DETENTION BASIN OUTLET STRUCTURE DESIGN

MHFD-Detention, Version 4.03 (May 2020)
Project: CROSSROADS MIXED USE
Basin ID: POND 1

r’ m;;g"i i Estimated Estimated
. m”“:l: _Li : ] Stage (ft) Volume (ac-ft) Outlet Type
voume evny | wacf iy S Zone 1 (WQCV) 3.49 0.859 Orifice Plate
100-YEAR Zone 2 (EURV) 6.18 2.433 Orifice Plate
ZONE 1 AND 2 ORIFICE
:gl:)':ANENT ORIFICES . . Zone 3 (100-year) 7.46 1.430 Weir&Pipe (Restrict)
Example Zone Configuration (Retention Pond) Total (all zones) 4723
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 ft?
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
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 = 6.18 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?
4.3 per redlines on
Sht 23 of as-built CDs
User Input: Stage and Total Area of Each Orifice Row (numbered from lowest to highest)
Row 1 (required) Row 2 (optional) Row 3 [)ptional) Row 4 (optional) Row 5 (optional) Row 6 (optional) Row 7 (optional) Row 8 (optional)
Stage of Orifice Centroid (ft) 0.00 2.20 4.10
Orifice Area (sq. inches) 3.98 6.49 12.57
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 2
Depth at top of Zone using Vertical Orifice = N/A N/A ft (relative to basin bottom at Stage = 0 ft) Vertical Orifice Centroid = N/A N/A feet
Vertical Orifice Diameter = N/A N/A inches
User Input: Overflow Weir (Dropbox 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 = 6.35 N/A ft (relative to basin bottom at Stage = 0 ft) Height of Grate Upper Edge, H; = 6.35 N/A feet
Overflow Weir Front Edge Length = 5.71 N/A feet Overflow Weir Slope Length = 2.91 N/A feet
Overflow Weir Grate Slope = 0.00 N/A H:V Grate Open Area / 100-yr Orifice Area = 13.16 N/A
Horiz. Length of Weir Sides = 2.91 N/A feet Overflow Grate Open Area w/o Debris = 11.63 N/A 2
Overflow Grate Open Area % = 70% N/A %, grate open area/total area Overflow Grate Open Area w/ Debris = 5.81 N/A ft?
Debris Clogging % = 50% N/A %
User Input: Outlet Pipe w/ Flow Restriction Plate (Circular Orifice, Restrictor Plate, or Rectangular Orifice) Calculated Parameters for Outlet Pipe w/ Flow Restriction Plate
Zone 3 Restrictor Not Selected Zone 3 Restrictor [ Not Selected
Depth to Invert of Outlet Pipe = 0.23 N/A ft (distance below basin bottom at Stage = 0 ft) Outlet Orifice Area = 0.88 N/A ft?
Outlet Pipe Diameter = 18.00 N/A inches Outlet Orifice Centroid = 0.43 N/A feet
Restrictor Plate Height Above Pipe Invert = 9.00 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= 7.65 ft (relative to basin bottom at Stage = 0 ft) Spillway Design Flow Depth= 0.85 feet
Spillway Crest Length = 33.00 feet 5 Stage at Top of Freeboard = 9.50 feet
Spillway End Slopes = 300  |Av 35 per redll_nes on Sht Basin Area at Top of Freeboard = 1.34 acres
Freeboard above Max Water Surface = 1.00 feet 25 of as-built CDs Basin Volume at Top of Freeboard = 5.96 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) = 0.859 3.293 2.407 3.122 3.696 4.394 5.058 5.833 7.551
Inflow Hydrograph Volume (acre-ft) = N/A N/A 2.407 3.122 3.696 4.394 5.058 5.833 7.551
CUHP Predevelopment Peak Q (cfs) = N/A N/A 0.2 0.3 0.5 5.1 9.2 14.8 26.5
OPTIONAL Override Predevelopment Peak Q (cfs) = N/A N/A
Predevelopment Unit Peak Flow, q (cfs/acre) = N/A N/A 0.01 0.01 0.01 0.16 0.29 0.46 0.82
Peak Inflow Q (cfs) = N/A N/A 333 42.7 49.7 61.8 71.7 83.5 108.3
Peak Outflow Q (cfs) = 0.5 14 1.1 1.3 14 7.9 11.0 114 35.3
Ratio Peak Outflow to Predevelopment Q = N/A N/A N/A 3.8 3.0 1.5 1.2 0.8 1.3
Structure Controlling Flow = Plate Plate Plate Plate Plate Overflow Weir 1 Outlet Plate 1 Outlet Plate 1 Spillway
Max Velocity through Grate 1 (fps) = N/A N/A N/A N/A N/A 0.6 0.8 0.8 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) = 32 60 54 60 64 63 62 61 59
Time to Drain 99% of Inflow Volume (hours) = 34 65 58 64 69 69 69 69 68
Maximum Ponding Depth (ft) = 3.49 6.18 5.11 5.81 6.34 6.66 6.92 7.44 8.03
Area at Maximum Ponding Depth (acres) = 0.73 1.05 0.94 1.01 1.06 1.10 1.13 1.19 1.28
Maximum Volume Stored (acre-ft) = 0.863 3.295 2.233 2.915 3.464 3.809 4.088 4.690 5.419

MHFD guidance states that WQCYV should drain over a 40hr
period. Please try to adjust this spreadsheet and then make
subsequent changes in the field to get this value to 40hrs.
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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.

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 0.39 0.04 1.25
0:15:00 0.00 0.00 3.46 5.62 6.96 4.67 5.89 5.69 8.36
0:20:00 0.00 0.00 12.83 16.99 20.01 12.66 14.80 15.76 20.62
0:25:00 0.00 0.00 26.94 35.34 41.95 26.44 30.57 32.65 42.44
0:30:00 0.00 0.00 33.30 42.69 49.70 52.46 60.93 67.51 88.01
0:35:00 0.00 0.00 31.75 40.04 46.24 61.83 71.65 83.54 108.32
0:40:00 0.00 0.00 28.76 35.78 41.26 60.15 69.62 81.73 105.76
0:45:00 0.00 0.00 25.24 31.76 36.81 54.48 62.96 75.48 97.70
0:50:00 0.00 0.00 22.08 28.32 32.53 49.25 56.81 68.18 88.41
0:55:00 0.00 0.00 19.37 24.91 28.73 43.27 49.85 60.62 78.63
1:00:00 0.00 0.00 17.17 22.01 25.61 37.64 43.31 53.86 69.88
1:05:00 0.00 0.00 15.76 20.18 23.73 33.08 38.03 48.24 62.68
1:10:00 0.00 0.00 14.15 18.82 22.31 29.32 33.64 41.85 54.29
1:15:00 0.00 0.00 12.58 17.18 20.93 26.15 29.93 36.21 46.84
1:20:00 0.00 0.00 11.18 15.31 18.94 22.83 26.07 30.49 39.31
1:25:00 0.00 0.00 9.82 13.47 16.35 19.64 22.38 25.23 32.44
1:30:00 0.00 0.00 8.59 11.88 14.02 16.49 18.74 20.67 26.49
1:35:00 0.00 0.00 7.63 10.64 12.22 13.63 15.45 16.69 21.29
1:40:00 0.00 0.00 7.11 9.47 11.22 11.37 12.85 13.51 17.17
1:45:00 0.00 0.00 6.88 8.60 10.60 10.09 11.39 11.68 14.80
1:50:00 0.00 0.00 6.73 7.98 10.16 9.28 10.46 10.53 13.28
1:55:00 0.00 0.00 6.06 7.51 9.68 8.74 9.85 9.74 12.24
2:00:00 0.00 0.00 5.38 7.00 8.94 8.35 9.41 9.17 11.49
2:05:00 0.00 0.00 4.29 5.61 7.16 6.74 7.58 7.28 9.11
2:10:00 0.00 0.00 3.29 4.28 5.47 5.12 5.76 5.45 6.80
2:15:00 0.00 0.00 2.52 3.28 4.17 3.90 4.38 4.10 5.11
2:20:00 0.00 0.00 1.92 2.49 3.15 2.95 3.32 3.11 3.88
2:25:00 0.00 0.00 1.45 1.87 2.35 2.21 2.49 2.35 2.92
2:30:00 0.00 0.00 1.08 1.37 1.74 1.63 1.84 1.75 2.17
2:35:00 0.00 0.00 0.79 0.9 1.28 1.20 1.34 1.29 1.60
2:40:00 0.00 0.00 0.57 0.72 0.95 0.90 1.01 0.96 1.20
2:45:00 0.00 0.00 0.39 0.50 0.66 0.64 0.72 0.69 0.85
2:50:00 0.00 0.00 0.24 0.33 0.43 0.43 0.48 0.46 0.57
2:55:00 0.00 0.00 0.13 0.20 0.25 0.26 0.29 0.27 0.34
3:00:00 0.00 0.00 0.06 0.10 0.12 0.13 0.14 0.14 0.17
3:05:00 0.00 0.00 0.02 0.03 0.04 0.04 0.05 0.04 0.05
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
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
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0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
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