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ARROYA LANE CROSSING (BridgeCor Steel Box 31'-11" Span x 11'-8" Rise)
(Sterling Ranch MDDP 100-yr flows analyzed with no scour countermeasures)

Contraction Scour

Input Data

Results

Abutment Scour

Input Data

Results

Provide 500-year flow

calculations also

Average Depth (ft):
Approach Velocity (ft/s):
Br Average Depth (ft):
BR Opening Flow (cfs):
BR Top WD (ft):

Grain Size D50 (mm):
Approach Flow (cfs):
Approach Top WD (ft):
K1 Coefficient:

Scour Depth Ys (ft):
Critical Velocity (ft/s):
Equation:

Station at Toe (ft):

Toe Sta at appr (ft):
Abutment Length (ft):
Depth at Toe (ft):

K1 Shape Coef:

Degree of Skew (degrees):
K2 Skew Coef:

Projected Length L' (ft):
Avg Depth Obstructed Ya (ft):
Flow Obstructed Qe (cfs):
Area Obstructed Ae (sq ft):

Scour Depth Ys (ft):
Qe/Ae = Ve:
Froude #:

Equation:

Combined Scour Depths

Left abutment scour + contraction scour (ft):

Left Channel
5.85 6.95
2.09 4.07
7.25 6.48
381.56 904.57
9.90 10.75

2 2
693.97 340.68
56.77 12.03
0.590 0.590
3.99 15.49
Clear Clear
Left Right
289.85 320.77
260.81 293.01
80 60

8.11 8.35
0.82 - Vert. with wing walls
160 90.00
1.08 1.00

50 58

2.21

256.88 182.50
2.21

0.00 0.00
0.00 0.00
Froehlich Froehlich
6.20

Right

4.87
1.84
9.20
181.87
4.57

433.35
48.33
0.590

2.35

Clear


Jeff Rice - EPC Engineering Review
Text Box
Provide 500-year flow calculations also
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// / SAND CREEK FLOWS N N T c
/i (PER FEMA) \ 4
T UNPLATTED (5-AC. + RESIDENTIAL) \j
= / // E:)F;%R YQOWAjgch) )CFS — (& AG, < RESIDENTIAL) . OWNER: TIMBERRIDGE 3 T
W Q100 YR. = 2170 CFS \ - N OWNERs MICHAEL TURNER \ : DEVELOPMENT GROUP LLG
(Ex—7) / /" MVEA ESMT \ o / SRR 7310 <
- /// ' | \ PROP. ACCESS sz N~ —
/ | (PER STERLING MDDP) [\ PROP. TEMP. 2>
/ \ Q10 YR. = 430 CFS \ A CONST. ESMT — _— ! I L
- Q100 YR. = 1487 CFS v |/ PROP. CHANNEL ' ' ﬁ @ \\ —7/ f
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(5 AC. + RESIDENTIAL) k UNP'LMTED A £ \ " Z 2 /
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ANY ADDITIONAL DEVELOPMENT ( UNPLATTED —— Z QWNER CHARL URNE — \ PROP. TEMP. SEDIMENT BASIN /J 4990
WITHIN BASIN EX—7 WILL / | & AC. & RESIDENTIAD N\ . _| TO BE CONVERTED TO /
REQUIRE DETENTION TO | OWNER, STIMPLE FAMILY LLLP PROP. BRIDGECOR PERMANENT FSD POND UPON S ( \\
\\ HISTORIC RELEASE RATE | ! % \ >~ PROP. \\ \NSTEEL PLATE CULVERT PROP 30” RCP DEVELOPMENT WITHIN THIS BASIN . \ - = :
PROP. SWQ AREA FOR ARROYA LN Eg@'TNAGE \ \(31 —17 X -8 STORM STUB / ] | .
& VOLLMER RD. IMPROVEMENTS o : o \ \ , \ . / X \
}@ (0.70 AC.) PER EXCLUSIONS \ N\ : PROP. 5 TYPE R N
SN .7.1.B.5 & 1.7.1.C.1 . S SUMP INLETS N PROP. =
Unresolved: 25 PROP. 24 \ AN VA DRAINAGE -
Z Includehwhlatflows RCP STORM N ™ ESMT. I\ y ! ™ Q ; v / z . »
are at this location - | i a y » :
EXIST. 48 AggogngéNEURAL COLLECTOR) & — ) A= i ~— _ — — e = - g - y —
CMP CULVERT ( | . — 7%7/ = = //j} —S—pf—— - — | = N /;
= e 7 7 [ N 7 —m ‘
e ) spe— N
e = = = e \Q ! \‘ AL \ \ T e T e T e S G l— | |
;_‘?_—7— vh——— >3 — < 1 — = — — T = = FINAL DRAINAGE REPORT SURFACE ROUTING SUMMARY
S0 — = =<
r—ou 0 7 _. §\ f TRACT E —c\w\ - Intensity Flow
TRACT D_ A_ —— \ . : : :
.~ TRACT B __—_ S — - Design I . Equivalent| Equivalent| Maximum
\7ﬁ PROP ACCESS 7 \‘ ™ PROP. 18" RCP \ 1\ Point Contributing Basins CAG CA(100 T 1(5) 1(100) Q(5) | Q(100) )
n STORM oint(s) (5) (100) c Inlet Size
PROP. SWQ AREA FOR ASPEN N — ——"Prg \ \— ;l \/ | o
\ VALLEY RD. EXTENSION T R, Ao o) \ _ \ L 1 Basin A (14.2 AC.) 2.09 5.82 20.1 3.08 518 6 30 '
INSTALL PERMANENT (0.25 AC.) PER EXCLUSIONS ESS e 18" DRIVEWAY LOT 5 C'ULVERT
A B, AT N e T \ T B T I I N I I 2
- ) PROP / / - ,
(SEE DETAIL EC-12) n p RCP STORM 0.54 DRAINAGE / ESMT. — — 3 Basins B, 0S-2and D (947AC)| 1.2 419 308 2.4 410 5 g1 | TYPER
o LOT 2 ﬂg@/ / \ A PROP. RAIN ESMT. / // SUMP INLET
\ \/ — \ W A '/‘ | & PROP. RIP-RAP ( () ( ‘ , GARDEN 1 \ / 7290~ 4 Basins F and 0S-7 (22 AC ) 0.98 137 16.7 33 563 2 8 /E)T(lclgATJEPFNFEET
A 18" DRIVEWAY Ik £ DISSIPATION N T, . |
\ N \ﬁ CULVERT REQUIRED / 7 g o / \ iy \ \E%LFJJCT%HREECK Ny \ ° Pashs B and 05 3 (65A¢) % o0 " R ° 7|t eraoe mier
_ | b 3 )
<
‘\ \ \ e — g ;8 a N LoT 4 \ I [ - / — / N \ 6 Basin 0S-1 (24.1 AC.) 217 8.68 29.8 2.49 418 5 3 :ESEAE@AEASW
ROPER =27 W DRIVEWAY CULVERT 24” DRIVEWAY o T & ‘ PROP. TYPE C
T K| @ < i - 2.1 4.54 '
\3.2 /1 1\ ¥ Bounp,, v /./ 1 a = < NOT REQUIRED WITH CULVERT REQUIRED LOT 6 T \ S ! Basin 05-4 (33 AC) 0.59 143 8 2 °  [coot nLET
. //‘I// Lo NO SIDE ROAD DITCH = , S TYPER
N %&b Ll <282 oo \ W 3 — 8 Basin N (0.55 AC.) 0.30 0.39 78 4.50 7.55 1 3 |eumpmier
(a8]
LOT 1 4 T, ,
N\ T / \ \ e X% = 50 \ 9 Basin M (0.54 AC.) 0.36 0.43 78 4.50 7.55 2 3 [STYPER
N / 18" DRIVEWAY 91 Y > SUMP INLET
L . PROP. RAIN
/ —_ \ EX. \ / I CULVERT REQUIRED % _ 10 Basins 0S-4,N, M, O (5.0 AC.) 1.33 248 26.1 2.69 4.51 4 1 GARDEN 1
\ LOT 5 ‘ S
\ / / \ LoT 7~ — \ o \ 11 Basin 06-6 (5.9 AC.) 0.94 242 248 277 485 3 RO v
m \ 24” DRIVEWAY — Basins EX-7, K, L and EX-9 EX DUAL 30" RCP
\ \\ / 4 W \ { \ CULVERT REQUIRED / ) — \%K y 12 (408 AC) 613 16.77 404 208 34 12 % |cuLverTs
\.
. : \ \ EXIST. 30" RC ¢ | |
DRIVEWAY CULVERT \\ AF . j Te— e\ . STORM OUTFALL LOT 8 o / \ — T | |
NOT REQUIRED AT N EXIST. PERMANENT Y < 10 REVAIN 24" DRIVEWAY LOT 9 é \ | I
HP OF CUL—DE—SAC ‘ROCK CHECK DAMS ~/ e CULVERT REQUIRED UNPLATTED Q |
| X DL . (FUTURE-STERLING RANCH | |
v \ | PROP. 30" RCP 18" DRIVEWAY RESIDENTIAL USE) K J e |
O
/ § L J | \ / X \ STORM . CULVERT REQUIRED ! L ~ % / | :
> ) |
\ EX. < 7 ~_ X7 /
== | LOT 4 EXIST. CHECK. / 55 /\ | |
L %% —/ \- \STRUCTURE J/ \\/ N\ \ o . | |
} AN < AN ; i \ ' A
~ WU\ / - st 30" Rep T = 4 | |
RETREAT AT TIMBERRIDGE \ AN ™ L /STORM AND J J ’ 4 | |
FILING NO. Ny / RETREAT AT TIMBERRIDGE 0 \ RIP—=RAP REMOVED m \ | |
(2.5 AC. MIN. LOTS) o AN \ S FILING NO. 2 . \ PROP. - \ \/ UNPLATTED | |
- S (2.5 AC. MIN. LOTS) - / DRAINAGE 7 LOT 3 / o W FUTURE STERLING RANCH | |
. N % | /] \ ESMT. / 18" DRIVEWAY - <~ _— RESIDENTIAL USE) | |
\ z}¥ > — / , CULVERT |
— \ EXIST. %\ N / J/ REQUIRED DRIVEWAY CULVERT | |
/ S~ " DRAINAGE N EXIST. DUAL | / HEC—RAS CALCULATED \ : e NoT REQUIRED. Ax %@X / | B
/ P ESMT. \ 30" RCP 4 /\ \ 100 TR. FLOODPLAIN 02 2 LOT 10 - HP OF CUL-DE—SAC _ S | |
7 " V% CULVERTS 47 \ Q | |
/ - P N 3.1 0 ~ / ~ \l |
> \ EMERGENCY —
/ \ \\ P OVERFLOW SWALE PROP. DRAINAGE ESMT. | | |
/ — <G ROP. 30" RCP \ /ACQUIRED FROM STERLING _J | |
/ ~ STORM w \_/ RANCH PRIOR TO CONST. \ / | |
FINAL DRAINAGE REPORT ~ BASIN RUNOFF SUMMARY \ \ \ N \\ il — / / N \ Z A)é@ |
WEIGHTED OVERLAND STREET / CHANNEL FLOW | Tc INTENSITY TOTAL FLOWS APPROXIMATE LOCATION  V - | : / 178 :
BASIN | CA(2) CA(5) CA(100) | C(5) Length Height T'c Length Slope Velocity T‘c TOTAL .I(2) .I(5) I(100) Q2) Q5 Q(100) 100 YR. FEMA FLOODPLAIN \ LOT 30 5 | PROP. TEMP. SEDIMENT E\3AS|N \ { & I |
(M) (®) (min) | () (%) (fps) (min) | (min) |(in/hr) (infhr) (inthr)] (cfs) (cfs) (cfs) \ \\ (, /) \ X — TO BE CONVERTED TO -~ & |Jx\|
081 0.72 2.17 8.68 009 | 300 | 16 | 182 | 1300 | 35% [ 19 | 116 | 298 | 200 | 249 | 418 [ 1 5 35 \ EXIST. 24" RCP — ! » f PERMANENT FSD POND UPON o l |
\ STORM SYSTEM EXIST. 24" RCP - DEVELOPMENT WITHIN THIS S0
082 0.07 0.10 0.22 022 | 220 11 13.9 139 | 291 | 364 | 6.11 0.2 0.4 1.3 STORM SYSTEM / PORTION OF STERLING RANCH 4 \ | |
RIPTRAP OV EXTENDED 10 158 EXIST. STOCK POND | '
0S-3 0.76 1.05 1.97 0.25 100 2 12.2 550 2.8% 1.7 55 17.7 2.62 3.27 5.50 2 3 11 A /J U\ T0 BE REMOVED 5 \ \ — | |
TS — \ i
0S-4 0.38 0.59 1.43 0.12 300 10 20.6 700 5.0% 2.2 5.2 258 217 27 4.54 1 2 6 7\|DRO|:) LOT 29 |:>|£¥ 3(ﬂ|{gp - y _ / > y < x | | |
085 1.37 412 16.49 0.09 | 300 20 | 169 | 2000 | 30% | 1.7 | 192 | 361 | 177 | 220 | 3.70 2 9 61 //,\ DRAINAGE / // ,/STOR& . ( — — S, / : :/
0S-6 0.61 0.94 2.42 0.09 300 10 21.2 300 2.0% 14 3.5 24.8 2.22 2.77 4.65 1 3 11 = /l ESMT. , ( ;\7 LOT 13 / 0<E: 4 / \ \ [ ‘ I\
2 (@) 4 ~
0S-7 0.58 0.65 0.90 0.14 100 2 13.8 250 2.0% 14 2.9 16.7 2.68 3.36 5.63 2 2 5 /// / ( y / o é) % % i FINAL DRAINAGE REPORT PIPE ROUTING SUMMARY
A ~ ' Intensi Flow
't /// ™y /! IM LoT 28 C 3 5"«2' 5 ¢ I e Equivalent| Equivalent| Maximum .
A 113 2.09 5.82 012 | 300 | 13 | 189 | 100 | 20% | 14 | 12 | 201 | 247 | 308 | 518 | 3 6 30 . ) ] / §‘D - Pipe Run Contributing Basins q q 1(5) 1(100) Q(5) Q(100) ) )
verno Beunearo )| =7 /s | : @ - chy | oan |6
B 1.06 1.76 3.87 0.20 230 3 22.6 700 2.0% 1.4 8.2 30.8 1.96 2.44 4.10 2 4 16 / Q
CONSULTANTS (TYP.) 5 Y w / o 1 DP-1 2.09 5.82 20.1 3.08 5.18 6 30 30"RCP
C 0.39 0.48 0.76 0.25 50 1 8.6 700 2.0% 1.4 8.2 16.9 2.67 3.34 5.61 1 2 4 \l | I\ § 8§ % \¥
D "
D 005 0.06 010 | 030 | s0 | 1 | 81 g1 | 354 | 444 | 746 [ 02 | 03 | 07 s o J/_ylg/ LOT 27 E/ff// ) ! 2 DP-2 0.48 0.76 16.9 334 561 2 4 18" RCP
[ o
E 0.35 0.51 1.06 0.22 | 100 5 93 | 200 | 55% | 47 | 07 | 101 ]| 320 | 412 | 692 1 2 7 I /J ,i*/ >// *12'@ \ 3 DP-3 1.92 419 30.8 2.44 410 5 21 30" RCP
: & /f PROP. 5’ TYPE R )7 % \
F 0.29 0.33 0.47 0.25 60 2 8.0 200 5.5% 4.7 0.7 8.7 3.46 434 7.28 1.0 1.4 3 & _ 2 CQ)‘ A SUMP INLET 5 Lll:) (/ PROP. 1 5: TYPE R A PR-1. PR-2 and PR-3 450 10.77 209 303 508 1 55 36" RCP
G 0.40 0.55 1.03 0.25 | 300 9 185 | 600 | 1.5% | 1.2 82 | 267 | 213 | 266 | 446 1 1 5 Q‘?’? /0: / // SUMP INLET
&S > f) Lot 26 o7 16 - 5 DP-7 0.59 143 25,8 271 454 2 6 18" RCP
H1 0.29 0.46 1.09 0.12 | 100 8 8.9 89 | 343 | 430 | 7.22 1 2 8 ()\zf” /Z Z/ 3 LOT 16 ) , ' ' ' '
Q | -
H2 0.46 0.72 1.44 016 | 100 | 12 | 7.5 75 | 364 | 457 | 767 | 2 3 1 Y%‘é.’ // e P %ﬁg X \ o 6 DP-8 0.30 0.39 7.8 4.5 7.55 1 3 18" RCP
% 7
& / / _ e
| 0.13 0.31 1.01 012 | 300 4 | 279 279 | 208 | 259 | 435 | 03 | 08 4 2. / EX. RIP—RAP AND / ) "
J1 0.34 0.49 1.08 012 | 300 | 12 | 194 194 | 251 | 314 | 526 | 1 2 6 \ / // /J TEMP. SEDIMENT /// / e - / 7 > - - ” - i ; ; il
: : : : : 42 : : BASIN REMOVED
/ - LOT 25 \ , 8 PR-6 and PR-7 0.66 0.81 78 4.50 7.85 3 6 24" RCP
J2 0.02 0.05 0.16 012 | 160 | 4 | 165 165 | 270 | 337 | 566 | 01 | 02 | o9 \\ \ / \ " //// HP \ LOT 17 \ o
/ A \ / ANAH - N \ ' ] "
K 0.63 0.83 1.60 0.12 300 8 222 22.2 2.35 2.93 4.93 1 2 8 / \ \ \ \\ ! Yavd \ S L B - 9 PR-5, PR-8 1.25 2.24 26.0 2.69 4.52 3 10 24" RCP
b\ ~ EXIST. FSD NS — 4 / -
L 0.40 0.70 167 0.14 | 300 12 | 190 190 | 253 | 317 | 532 1 2 9 / A ) | POND. 3 7 } \\\ LOT 24 7 6/ ' \L /
M 0.34 0.36 0.43 0.12 15 0.3 55 350 1.5% 2.4 2.4 7.8 3.59 4.50 7.55 1 2 3 / 2 / “ = §% 4 7 LEGEND
N 0.28 0.30 0.39 0.12 15 0.3 55 | 350 | 1.5% | 24 2.4 78 | 35 | 45 | 7.5 1 1 3 Q ‘ LOT 18 l \ J\ s e /N DESCRIPTION SYMBOL
0 003 0.07 024 | o012 | 100 | & | 98 08 | 332 | 416 | 698 | o1 | 03 | 2 fy 5 PROP. 368” RGP T ’\\\7 ll . % e EXISTING GROUND CONTOUR T 6910 ——
4 TORM A
FINAL DRAINAGE REPORT ~ BASIN RUNOFF COEFFICIENT SUMMARY > \ kg I}, RETREAT AT TIMBERRIDGE o U / L PROPOSED FINISHED CONTOUR 6910
‘i ‘ FILING NO. 2 BASIN BOUNDARY
IMPERVIOUS AREA | STREETS L ANDSCAPE/DEVELOPED AREAS WEIGHTED WEIGHTED CA / - — (12,000 SF MIN. LOTS) W
TOTAL EFFECTIVE w 1 \ DESIGN POINT @
BASIN AREA (AC)| AREA (AC)  C(2) C(5) C(100) |AREA(AC) C(2) C(5) C(100) C(2) C(5) C(100) CA(2) CA(5) CA(100) | IMPERVIOUS (%) LOT 19
08-1 24.1 0.00 0.89 0.90 0.96 24.1 0.03 0.09 0.3 0.03 0.09 0.3 0.72 217 8.68 2.0% | e e —]
052 047 | 000 | 089 | 090 | 096 | 047 | 045 | 022 0.46 015 022 | 046 | 007 0.10 0.22 26.0% - - —F l: l \ FIFE RUN N
0S-3 42 0.00 0.89 0.90 0.96 42 0.18 0.25 0.47 0.18 0.25 0.47 0.76 1.05 197 30.0%
\
054 35 | 025 | 089 | 090 | 09% [ 31 | 005 | 012 0.39 0.11 018 | 043 | 038 0.59 143 13.3% LOT 20 / | R e » I
0S5 458 0.00 0.89 0.90 0.96 458 0.03 0.09 0.3 0.03 0.09 0.3 137 412 16.49 2.0% S 100/
0S-6 5.9 0.50 0.89 0.90 0.96 54 0.03 0.09 0.36 0.10 0.16 0.41 0.61 0.94 2.42 14.0% ~ Q 100 50 0 100 200
0S-7 14 0.60 0.89 0.90 0.96 0.8 0.06 0.14 0.40 0.42 0.47 0.64 0.58 0.65 0.90 55.7% e EXISTING DIRECTION OF FLOW —
LOT 21 Zt/ _—
A 14.2 0.50 0.89 0.90 0.96 13.70 0.05 0.12 0.39 0.08 0.15 0.41 1.13 2.09 5.82 10.1% | - — \\ EXISTING,/PROP. STORM SEWER SCALE: 1" = 100’
B 838 0.00 0.89 0.90 0.96 8.80 0.12 0.20 0.4 0.12 0.20 0.44 1.06 1.76 3.87 20.0% | | AN ORI —
c 14 0.20 0.89 0.90 0.96 1.20 0.18 0.25 047 0.28 0.34 0.54 0.39 0.48 0.76 38.6% \ EX. RIP-RAP_AND Q S e e l S~ -
D 0.2 0.00 0.89 0.90 096 0.20 0.23 0.30 050 0.23 0.30 0.50 0.05 0.06 0.10 40.0% = P@ TEMP. SEDIMENT N WETLAND DELINEATION -
E 23 0.00 0.89 0.90 0.96 2.30 0.15 0.22 0.46 0.15 0.22 0.46 0.35 0.51 1.06 25.0% E BASIN REMOVED
F 0.8 0.20 0.89 0.90 0.96 0.60 0.18 0.25 0.47 0.36 0.41 0.59 0.29 0.33 0.47 45.0% P o
G 22 0.00 0.89 090 0.9 2.20 0.18 0.25 047 0.18 025 047 0.40 0.55 1.03 30.0% \ \ \ / |/ / \ \\ ’l N — s RETREAT AT TIMBERRIDGE FILING NO. 3 9 %
H1 25 0.20 0.89 0.90 0.96 2.30 0.05 0.12 0.39 0.12 0.18 0.44 0.29 0.46 1.09 14.0% EXIST. 10" TYPE R : ; N f T . FINAL DRAINAGE REPORT w2
H2 31 0.30 0.89 0.90 0.9 2.80 0.07 0.16 041 0.15 0.23 0.46 0.46 0.72 1.4 15.5% ) > AT—GRADE INLET N W 4‘478/\ / | | <0 53
| 26 0.00 0.89 0.90 0.96 2.60 0.05 0.12 0.39 0.05 0.12 0.39 0.13 0.31 1.01 7.0% [ / EXIST. 15 TYPE R & l l DEVELOPED DRAINAGE MAP 5 gé
J1 2.4 0.26 0.89 0.90 0.96 2.14 0.05 0.12 0.39 0.14 0.20 0.45 0.34 0.49 1.08 16.5% l J . AT—GRADE INLET & A 4 / w S S — %
12 04 0.00 0.89 0.90 0.96 0.40 0.05 0.12 0.39 0.05 0.12 0.39 0.02 0.05 0.16 7.0% / EXIST. 36° RCP /< 4’726‘ / > €) 2
K 330 | 055 | 089 | 090 | 09 | 275 | 005 | o012 0.39 0.19 025 | 049 | 063 0.83 1,60 24.2% J ) SR Y \ 3 P D CONSULTING
L 3.90 0.20 0.89 0.90 0.96 3.70 0.06 0.14 0.40 0.10 0.18 0.43 0.40 0.70 167 15.1% 7\ / / « 7 \ DESIGNED BY | MAW | SCALE DATE 8,/17/22
M 054 | 038 | 089 | 0% | 096 | 016 | 005 | 01 0.39 0.64 067 | 079 | 034 0.36 0.43 65.1% Lof L / ; N \ \ ~ N JESE 3 T ENGINEERS & SURVEYORS g ’
N 0.55 0.30 0.89 0.90 0.96 0.25 0.05 0.12 0.39 0.51 0.55 0.70 0.28 0.30 0.39 52.7% = SN i r> | 3y ~ PRAWN BY MAW |(H) 1= 100 | SHEET 2 OF 2
0 0.61 0.00 0.89 0.90 0.9 0.61 0.05 0.12 0.39 0.05 0.12 0.39 0.03 0.07 0.24 7.0% - ' 619 N. Cascade Avenue, Suite 200 (719)785-0790 ;
' - - - - - - - - - - - : ' ' — Colorado Springs, Colorado 80903 (719)785-0799 (Fax)| CHECKED BY (V) 1"= N/A |JOB NO. 1185.30
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