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This eastern portion of the site has slopes ranging from 0.5% to 2% in a
generally eastern direction. Soils are highly absorptive sandy soils with occasional clay

lenses. Vegetation is light outside of the road and shoulder, consisting of grasses and
small sagebrush.

Oftsite Drainage Basins

The only offsite basins that impact the site are those of Tracts A-2A and A-2B to
the south of Ellison Drive from Seven Bar Loop Road (South) to the Black Diversion
Channel. This basin is shown on Plate 6 (Existing Conditions Map inset on the
Conceptual Drainage Plan for the platting of Tracts A-1A, A-2A and A-2B Seven Bar
Ranch dated September, 1994 by Bohannan Huston, Inc. (CoA Hydrology File #

A13/D8)). The basin generates an undeveloped flow of 11.29 c¢fs during the 100-year
storm.

IV. PROPOSED DEVELOPED CONDITIONS

The proposed project has been divided into two phases on both of the portions
east and west of the Black Diversion Channel. Ellison Drive will ultimately consist of six
traffic lanes and a median from Golf Course Road to the Coors Boulevard Bypass.
Phase | will construct the outer 4 traffic lanes and Phase Il will complete the inner 2
lanes, median and bridge widening at the Black Diversion Channel. Currently, the SAD
223 is under construction and is anticipated to be complete by the Fall of 1996. Phase
| of this project will be complete by the end of 1995. The start of Phase |l construction
will depend on the development of the tracts to the north of Ellison Drive and east of the

Black Diversion Channel, it is not anticipated that Phase 1l will be required prior to the
completion of the SAD 223.
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Construction east of the Black Diversion Channel

Phase Il construction of Ellison Drive east of the Black Diversion Channel
includes two inside traffic lanes and a median from the Black Diversion Channel to the
Coors Boulevard Bypass, and an extension of the Phase | storm drain from the
intersection of Ellison Drive and Cibola Loop East to the intersection of Ellison Drive
and Cibola Loop West. This storm drain extension will convey the off-site flows from
Tract B-9G, a portion of Tract B-9H and the Cibola Loop West right-of-way, and will be
built either with the Phase Il pavement or with the development of Tracts B-3G and B-
9H, whichever occurs first. The Phase | storm drain is designed for the flows at the full
build-out (Phase |l) of Ellison and the tracts to the north (see Offsite Basins below).
The Phase | median is wide enough to accommodate the construction of this storm

drain extension prior to the inner two traffic lanes being built, if this is necessary.
Please refer to Plate 8.

Offsite Basins west of Black Diversion Channel

Most of the residential lots planned for Tract A-2A and located adjacent to Ellison
Drive require eiirer tackyard ponds or curb drains to Ellison Drive due to elevation
differences between pads and Ellison Drive. The street section and the storm drain in
Ellison Drive west of the Diversion Channel has been design to accommcdate these
flows should a curb drain option be approved for this subdivision.

Tract A-2B, the site planned for a school by APS, is currently under design by
Wilson and Company. The Conceptual Drainage Plan for the platting of Tracts A-1A,
A-2A and A-2B Seven Bar Ranch (dated September, 1994 by Bohannan Huston, Inc.
(CoA Hydrology File # A13/08)), allows for free discharge from the northern portion of
this tract. The street section and the storm drain in Ellison Drive west of the Diversion

Channel has been design to accommodate the free discharge of these flows up to
21.67 cfs without ponding onsite. Please refer to Plate 6.
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As discussed in the existing conditions section above, the tracts to the south of
Ellison Drive generate 11.29 cfs in their undeveloped conditions. Prior to development
of these site, a swale on the south side of the proposed Ellison Drive and in the right-of-
way will convey existing flows east to the maintenance road adjacent to the Black
Diversion Channel. This swale will discharge less flow onto the maintenance road than

currently because the curb and gutter being built with Ellison Drive will intercept all
impervious flow.

Offsite Basins east of Black Diversion Channel

For all the Tracts that eventually discharge into the Ellison Drive storm drain
system as designed herein, the flows were taken directly from the SAD No. 223
Drainage Management Plan dated May, 1991 by Easterling and Associates, Inc. (CoA
Hydrology File # A01/D223). That report describes detailed requirements for onsite

ponding and allowable release rates, no attempt was made here to justify or modify
these. Please refer to Plate 7.

V. PHASING/BUILDING PERMIT/FINAL PLAT APPROVALS

This report requests CoA/Hydrology approval for the phased infrastructure
improvement plans for Ellison Drive between the Coors Boulevard Bypass and Golt
Course Road. These improvements include the construction of 4 traffic lanes, a

masterplan sanitary sewer line and the phased construction of two storm drain
systems.
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way will convey existing flows east to the maintenance road adjacent to the Black
Diversion Channel. This swale will discharge less flow onto the maintenance road than

currently because the curb and gutter being built with Ellison Drive will intercept all
impervious flow.

Offsite Basins east of Black Diversion Channel

For all the Tracts that eventually discharge into the Ellison Drive storm drain
system as designed herein, the flows were taken directly from the SAD No. 223
Drainage Management Plan dated May, 1991 by Eastering and Associates, Inc. (CoA
Hydrology File # A01/D223). That report describes detailed requirements for onsite

ponding and allowable release rates, no attempt was made here to justify or modify
these. Please refer to Plate 7.

V. PHASING/BUILDING PERMIT/FINAL PLAT APPROVALS

This report requests CoA/Hydrology approval for the phased infrastructure
improvement plans for Ellison Drive between the Coors Boulevard Bypass and Golf
Course Road. These improvements include the construction of 4 traffic lanes, a

masterplan sanitary sewer line and the phased construction of two storm drain
systems.
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7-Bar Loop Road Drainage Calculations
Worksheet for Irregular Channel

S+a /ZH G5 T

Project Description

Project File c:\haestad\fmw\7-barlp.fm2 /o,

Worksheet 7-barlp 25 / o F

Flow Element Irregular Channel

Method Manning's Formula

Solve For Water Elevation

Input Data

Channel Slope 0.080000 ft/t [~

Elevation range: 99.64 ft to 100.64 ft.

Station (ft) Elevation (ft) Start Station End Station Roughness

100.00 100.64 4 77‘ 100.00 168.00 0.014
116.05 ,, & 9964 g0 gg 7 ‘ 7

134.00 100.00 /00,
151.95 /50 "’——99_.'62‘57-6’5 /z

152.00 100.31
168.00 100.64 _ Ry _ ;
Discharge 14.30° cofs 7 d=y o= TuadT oo e STOER
Results
Witd. Mannings Coefficient 0.014
Water Surface Elevation 99.85 - ft
Flow Area 2.18 ft2
Wetted Perimeter 21.24 ft
Top Width 20.85 ft
Height 0.21» ft
Critical Depth 99.99 ft
Critical Slope 0.005244 ft/ft
Velocity 6.57 ft/s
Velocity Head 0.67 ft .
Specific Energy 10052  ft .7
Froude Number 3.59

Flow is supercritical.
Flow is divided.

Adachment

12/05/95
08:15:58 AM Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 (203) 755-1666




7-Bar Loop Road Drainage Calculations
Worksheet for Irregular Channel

-~ Project Description [ - ?
Project File c:\haestad\fmw\7-barlp.fm2 § fﬂ, /[ 7L c {j !
Worksheet 7-barlp /

Flow Element Irregular Channel -
Method Manning's Formula 3 é F //
Solve For Water Elevation

Input Data o

Channel Slope 0.017930 ftift .-

Elevation range: 99.64 ft to 100.64 ft.

Station (ft) Elevation (ft) Start Station End Station Roughness
100.00 100.64 100.00 168.00 0.014
116.00 100.31
116.05 99.64
134.00 100.00
151.95 99.64
152.00 100.31
168.00 100.64 _ .

Discharge 7.50 cfs  Ex T o TEERMN
Results

Wid. Mannings Coefficient 0.014

Water Surface Elevation 99.86 ft
Flow Area 2.35 ft?
Wetted Perimeter 22.07 ft
Top Width 21.66 ft
Height 0.22 ft
Critical Depth 99.91 ft
Critical Slope 0.005717 ft/ft
Velocity 3.19 ft/s
Velocity Head 0.16 ft
Specific Energy 100.02 ft .~
Froude Number 1.71

Flow is supercritical.

Flow is divided.

A
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7-Bar Loop Road Drainage Calculations
Worksheet for Irregular Channel

Project Description § %»g' / 3 + &Z 5

Project File c:\haestad\fmw\7-barlp.fm2

Worksheet 7-barlp

Flow Element Irregular Channel

Method Manning's Formula

Solve For Water Elevation

Input Data . R
Channel Siope 0.080000 TR & ceT AIE R
Elevation range: 99.64 ft to 100.64 ft.

Station (ft) Elevation (ft) Start Station End Station Roughness
100.00 100.64 100.00 - 168.00 0.014
116.00 100.31 -
116.05 118 99.64 %?q' g6 /2"' O'ﬁ/7
134.00 50 100.00?—7—??—\. 100, ] 3‘ # Z. 1
151.95/ 99.64 7 7" Guffer ' 0
152.00 100.31
168.00 100.64 e

Discharge 2890 ofs /S VpoionET
it
Results
Witd. Mannings Coefficient 0.014
Water Surface Elevation 99.91 ft
Flow Area 3.69 ft2
Wetted Perimeter 27.65 ft
Top Width 27.14 ft - {
Height 027 & Ad=0,.237
Critical Depth 100.09 ft»
Critical Slope 0.004549 ft/ft :
Velocity - 7.84 s [/ = ¢.7 6& S
Velocity Head 0.95 ft P o
Specific Energy 100.87 R = 274+ /¢ - /
Froude Number 3.75 ‘T (e, 7'> 29 /. //
Flow is supercritical. \7

Flow is divided.

= /ﬁa 75 /

A

11/22/95 FlowMaster_v5.08
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Cross Section
Cross Section for Irregular Channel
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Project File
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TRACTS A-1 & A-1 SEVEN BAR RANCH
***** HYDRAULIC GRADE LINE CALCULATIONS  *****

v MM JINCT Towml Low
Station Stuctre Diam. Q ANea Vel K st Length Dia. Angle Ht Hb Hi  Hmh Ht Losses HGL{dn) HGL{up) Pot HV EGUdn) EGU(up)
3+83.27 OUTLET 0.00 0.00 000 000 000 000 000 508551 508551 521602 379 5000.30 5080.30
36 11041 7.07 1582 887  0.0274 03.25 1.73 1.79
44+18.15 MH 6.00 30.00 021 137 000 038 195 5085724 500248 5107.79 052 5001.03 500298
30 2840 491 578 410 00048 200.32 0.96 0.96
6+18.37 MH 400 0.00 000 048 000 002 050 500942 500344 511040 1.00 500394 5004.44
18 1420 1.77 804 105 0.0183 261.63 5.15 5.15
Manning's n = 0.013

for pipe
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L!CS-I' Bov AAar\/ 5qu ¢s

I ——
tmp#l.txt —-— ).& (M <,
Channel Calculator i Adm kg-s wa)

Given Input Data:

Shape . ...... .. Trapezoidal
Solving for ......... . ... .. .. Depth of Flow
Flowrate . ......... ... . .. 6.0000 cfts
Slope .. 0.0100 ft/ft
Manning’s n ... ... ..., 0.0200
Height ... ... ... . . . . ... ... 12.0000 in
Bottom width . ................... 120.0000 in
Left slope . .... ... 0.4000 ft/ft
Right slope ....... ... ... . ... 0.4000 ft/ft
Computed Results:
Depth . ... ... ... . .. .. 2.6284 in
Velocilty ... 2.5971 fps
Flow area .......c.uiiemiiennenn. 2.3103 ft2
Flow perimeter .................. 134.1545 in
Hydraulic radius ................ 2.4798 in
Top width . ... ... ... .. .. . . .. 133.1421 in
- o T 12.5000 £ft2
Perimeter . ... ... 184.6220 in
Percent full .................... 21.9035 % )
Critical Information f?
Critical depth .................. 2.6342 in -
Critical slope ......... ... ...... 0.0099 ft/ft
Critical velocity ............... 2.5911 fps
Critical area ................... 2.3157 fr2
Critical perimeter .............. 134.1858 in
Critical hydraulic radius ....... 2.4850 in
Critical top width .............. 133.1712 in
Specific energy ............. ... 0.3239 ft

Minimum energy . .......c.e.an.... 0.3293 ft klls -
Froude number ................... 1.0034
Flow condition /gu’ )V ]‘m

.................. Supercritical -rczfr ~ 1‘03 “

Page 1
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DRAINAGE REPORT FOR
ELLISON DRIVE IMPROVEMENTS

(COORS BOULEVARD BYPASS TO GOLF COURSE ROAD)
Prepared for:

BROWN/NZD DEVELOPMENT JOINT
VENTURE
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ENGINEERS ~ ARCHITECTS  PHOTOGRAMMETRISTS  SURVEYORS
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NEL & SEVEN BAR LOOP ROAD
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STA 3+63.27 21.60’
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LT
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EL STA 61+42.80

FCR STCRM PIPE CONNECTION
DETAIL SEE SHEET 11
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BUILD 1—-4' SD MH

CHANDLER DRIVE
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#5010.90
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RESIDENTIAL LOTS ADJACEWT TO ELLISON DRIVE SHALL /
BE PROVIDED WITH E|THER BACK YARD PONDS OR 4° CURB *
ORAIN OUTLETS 1O ErLiSOM ORIVE.

LOTS ADJUACENT 10 TmE BLACKS o:anvﬂz CHANNEL

HYDROLOGIC BASIN SUMMARY DATA
PROPOSED CONDITIONS - TRACTS A-1A . A-2A 3 A-28

SHALL BE PROYIDED wilw E)THER BACK YARM, PONDS OR R " RATIOWAL

A RIBBON nx»-znras ;mn!a... 3 ODUTFALL S COM"OSITE  METHOD RAT IONAL RATIONAL  COMPOSITE RATIONAL

- I LAND PEAK METHDO NETHOD EXCESS HEYHOD
BASIN  AREA TREATHENT O1SCHARGE RUNOFF RUNOFF PRECIP. 24-HR YOLUME
10 (ACRES) A [] c D Clicfo/aa) 0-100(cfs) 0-10(afs) E ¥-100 tee= 1)
1 3.2872 0 28 0 r2 3.7t 12.21 7.54 1.6 0.44
2 23,4938 0 2® 29 a2 3.26 76.51 43.85 .3 2.56
3 19.244) 0 29 29 42 3.26 62.67 35.92 1.3t 2.10
4 5.1407 [} 10 0 90 “ne 21.26 13.78 1.84 0.79
S : 4 i > 3 ! } . ~. N ) s 6.359¢ o 10 (] 90 4t 26.30 \7.02 1.84 0.98
R pF W ; . LN N T vl 6 5.7821 ¢ 10 T 4.4 23.91 15.48 §.84 0.89
1 \N\/ AN . S a0 A S LAV \ (0 83.3073 222.8630 7. 7512

L N - RETENT ! = TR SR = . .
“““““ TP N N N TN - s S B — -

RAINFALL DATA FOR 100-TEAR. 24-HOUR STORH

i _/f

~

BASIN S = =5

: 5 z PEAK DISCHARGE (Col) IN cfo/es BY LANO TREATMENTS
' H et ~ N - — 10
P i Lo w7 : /Mgor,./w.fﬂ.mnl 0.24
w. { ) - u 2 Lo eSS == 0.76
i . _, \A P ' T .\l(l.\\‘.) l\l\rru L) y 3 3 . Cel(d) 4.37 Z.89
ey P e L R . 7 ) AN D N = - TN N N \ A ok TREATHENT
M.uﬁ\ ,Nwﬁ \th. AT 1#\..[: NNy A , i . NN | Pt L N \ RS X o ) EXCESS PRECIPITATION (E) IN imches 8Y LAND TREATHENTS
R R PN e ! N SN ISR N T AN, =\ RSN ! . NS : AR Ele)s 0.44
i R e e \ : . v g e N A R : 5 ¥, . ! R 0, Y : Eh)s 0.67
H e~ B N " T i % RN S I I Y, . : \ \ .. y Elele 0.99
/ j"\l\ (L | s . ¥ {7 - ASrietl . b 7 2 s ) 3 . \ N, \ E(dds 1.97
A p, { N Qs AEENAY B .\ B heileg Wl /1 /77 D 7 o ’ & ! :
; A3 VTR g - : — ey L SN X/ BEST A £, 280 N N ARy DRAINAGE MANAGEMENT PLAN
(& ; g ‘ - oA AT AL Lo B { [ i DOV, s g o W DEVELDPED CONDITIONS
. el S . ! ’ . 1 TME DEVELOPED FLOVS TM BASIN 1. THE
: 3 A . SEVEN BAR LOOP ROAD RIGMT-DF -WAY. ARE
; ‘ L > G : A NN - N A ¢ i 3 \ COLLECTED 1M A SERIES OF CATCH BASINS
>~ R - i [ 2 ; 2y \ \ ; RN A h 3 A AT THE SOUTHEAST END OF SEVEN BAR L0OOP
g P e o , S N : - X S Y § hir = AWN ROAD AMD CONYEYED YO THE BLACK'S
o~ oL % L P A\ y ) - \ NN NNV \ OIVERSION CHAMNEL .
— / -, 4 __(\f - i '

2 THE DEVELOPEL FLOWS FROM BASIN 2. THE
SOUTHERK PORTION OF THACT A-2A. &
PROPOSED SINGLE FAMILY RESIDENTIAL

: X , SUBDIVISION. ARE COMVEYED IMTERWALLY

o ; > 3 P R 3 =R NS —= . NN AS STREET FLOWS TO THE SOUTHEAST

e e LS £ A, > RPN e Y XX CORNER OF BASIN 2. THE FLOWS ARE THEM
e . y ’ ; COLLECTED 1N A STORM DRAIN SYSTER

- —_ - INSIDE THE SUBDIYISION WHICH COMNECTS

. N ) \ 3 ) TO THE STORM ORAIN BUILT Iw SEVEN BAR

- ~ N R N X > 5 “ ] N \ LODP ROAD AND DISCHARGES INTO THE

oS T, ONNTNS ) s e ; ) BLACK™S DIVERSION CHANMEL.

g ; _
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e ST LT e ] : B % NN TR NI RS S S ~ , WORTHERN PORTION OF TRACT A-2A. A

" = : ; S : RN R NOUTEY N R TN \ PROPOSED SINGLE FAMILY RESIDENTIAL
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ARE THEN COLLECTED [N A STORM DRAIN
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CHANNEL ViA A NEV CHANNEL “UNVZCTIOM
WITH THE APPROYAL OF AfAFTA/LiT.
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SRR T TR s e T PROPDSED SCHOOL. S| TE, ARE CORVEYED
e .,. c T T e WHW_WFW’MI.»JJ. Y- RES FDNZHKF. - \‘ SOUTH TD SEVEW BAR LOOP ROAD VHERE
AT TR i T TS0 e T - T T e THEY DISCHARGE INTD SEVEN BAR LOOP
‘ T T I Ty /.\M\\.(\) (\F/,ldi..lhlxr!l..x g nvany —_—T aid ROAD AS STREET FLOW.
P LA . & T Y T e T T e T T N L e T T e

THE DEVELOPED FLOWS FROM BASIN 5, THE
NORTHERN PORTION OF TRACT A-28. A

- : PROPOSED SCHOOL SITE. rUST BE RETAINEOD
S T e g TR ON SITE DUE TO GRADE CONSTRAINTS AND
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