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September 3, 1987

Mr. Chris Smith

City Engineers Office

P. 0. Box 1575

Colorado Springs, Colorado 80901

Dear Chris:

Reference is made to the review comments on my
Master Drainage Study for Neal Ranch. We wish to
acknowledge the Master Drainage Plan for Broadmoor
South - Neal Ranch, prepared by KLH Engineers and
approved June 25, 1982. There is an overlap between
their report and this report. Our report is intended
to cover only the presently undevelcped portions of
Neal Ranch and willl provide you with detention storage
reguirements for this area.

We acknowledge the Master Drainage Plan and Report
for the Proposed J L Ranch Annexatlion is not filed
with the Publie Works Department as an approved drainage
report.

Our statement that "this study assumes that all
drainage channels will remain in the natural state", is
subject to city criteria and the channels must be made
stable and non-erosive. This will be addressed at the
time of final drainage reports.

In Section VI FLOW ROUTING, all our reference to
the generated flows 1s to the developed flows. Since
some of the areas are not developable, the historic and
developed flows are the same.

The graphic method of computation was used to
determine the flows in each subbasin and will provide
the required data for final drainage reports in those
areas. We used hydrograph computations at all outfall
points on the east side of the study to determine the
requirement for detention storage. The purpose of the
detention data is for sizing future detention ponds
downstream that may be needed for several developments.
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The outfall points from this study will all be
dlscharging into existing natural channels proposed in
the J I Ranch report. We stated in our report that the
highway fill provides an interim detention pond prior
to permanent pond construction. This was Just a
statement of existing conditions and is not intended
that you would be approving its use for such without
further study outside the scope of this report.

You indicated that there is no master report for
the basin on the north side of this study that covers
the Star Ranch area. This subbasin study was included
with the drainage report for Broadmoor Oaks Filing
No. 1, which has been approved by your office.

We have marked land ownerships on three copies of
the map for your Information. We do not feel it is
necessary to show the drainage flow quantities on the
map since each point is 1dentified by number and is
readily cross referenced to the computation sheets and
the hydrograph chart in the report.

We hope the above clarifications will answer the
questions you had in the review comments. We are
attaching this letter to the report and it will be
considered part of the report. If you have any ques-
tions, please let me know.

Sincerely,
WEISS CONSULTING ENGINEERS, INC.

WwWARAAL
G. J. Weiss



June 24, 1987

Mr. Gary Haynes

City Engineer

P. 0. Box 1575

Colorado Springs, Colorado 80901

Dear Gary:

Transmitted herewith is the Master
Drainage Study for the Neal Ranch, located
east of the NORAD site on Cheyenne Mountain in
southern Colorado Springs. This is a Hydrolo-
gical Study only to determine the flows
through the site as it now exists and to
project the future flows in the developed
condition.

Sincerely,
WEISS CONSULTING ENGINEERS, INC.
s 0
%%m&

G. J. Welss PE-LS 4124



DRATNAGE REPORT STATEMENTS

Enginecer’'s Statement:

The attached drainage plan and report were prepared under my
direction and supervision and are correct to the best of my
knowledge and belief. Said drainage report has been prepared
according to the criteria established by the City for dra;page

reports and said report is in COPfOImlt] with the maqter Dlan;ﬁf“ 

‘?
of the drainage basin.
bility caused by the negligent acts, errors or om1551ons-én ~
B e B F
my part 1n preparing this report. ST Al o
7-' ;1- . i;g—: P

Varad O ofyadn

Name T Oe-~ wizd

MEAL RAHGE MRSTER. DAAIMAGE
G-23-§87

Developer's Statement:

The developer has read and will comply with all of the require-

ments specified in this drainage report.

PAYIP R, SEtlion Lo
BuSi?ijggiiT?

By: & /M%\
Title: ,%LM..

Address: fgo L pouwTE £ 7
Cote. PR,

City of Colorado Springs:

Filed in accordance with Section 15-3-906 of the Code of the

City of Colorado Springs, 1980, as amended.

//Engineer




I. INTENT AND SCOPE OF REPORT

This study is intended to serve as a guide for
drainage improvements to be constructed in the future.
The Neal Ranch lies easterly from the NORAD site on the
east face of Cheyenne Mountain. Drainage from these
areas has been analyzed to determine the exterior flows
that will be carried through the Neal Ranch. Permission
was received to enter the Norad site to measure the
size of the culverts under the Norad Road and to
analyze the potential detention storage available on
the upstream side of the culverts. It is our opinion
that enough detention storage 1s available on their
side to offset the increased runoff from their develop~
ment. This report will assume the flows leaving the
Norad site as being at the historic rate.

Reference is made to a Master Drainage Report and
Plan for the J L Ranch, dated October 1986 and prepared
by Becker—Johnson, Inc. The J L Ranch lies downstream
from the Neal Ranch and will receive the outfall flow
from all of the natural dralnage channels coming |
through the study area. The J L Ranch report indicates
that detention storage will be required on the upstream
side of‘State Highway 115 with outfall structures to be

sized to pass no more than historic flows. Our study



will analyze the historic and developed flows along
with detention storage requirements at the downstream
side of the Neal Ranch.

Thils study will assume that all drainage channels
through the Neal Ranch will remain in the natural
state. No build areas or preservation easements would
be established adjacent to the natural channels when
the site is platted. This study will provide the flow
requirements for culverts that will need %o be installed
for development. Detailed drainage reports will be
submitted at that time giving cost estimates and
drainage structure requirements.

it is proposed that this be treated as a "closed
basin", whereby the developer pays no drainage fees for
platting. 1In turn, all drainage improvements are
constructed at developers expense and he receives no
reimbursement for these costs.

IT. GENERAL DESCRIPTION

The Neal Ranch is located in Sections 12 and 13,
Township 15 South, Range 67-West of the 6th P.M. The
study area covers about 1120 acres, which inecludes the
area upstream from the Neal Ranch.

The site 1is bordered_on the west by Norad and some

undeveloped land. It is bordered on the north by



Broadmoor Oaks. It is bordered on the south by the
Norad Road and on the east by J L Ranch.

The site lies 1n an unstudied drainage basin.
This study was made using Corps of Engineers topography
maps at a 1" = 100' scale, which were reduced to
1" = 200'. Panel 290 B of the Flood Insurance Maps
indicates none of this site falls within a designated
flocod plain.

IIT. SITE CHARACTERISTICS

Slopes on the site range from 8% up to 60%, with
the steeper slopes on the face of the mountain and
along the sides of the drainageways. Most of the
natural drainageways are well defined. They are also
very stable with large rock 1lining the channel along
with heavy underbrush and vegetation.

The Neal Ranch is about 40% covered with a dense
scrub oak growth. About 10% of the ranch is covered
with evergreen trees. The remainder of the ranch is
covered with a heavy vegetation growth.

Iv. SOILS

The majority of the soils in the Neal Ranch
consist of the Jarre-Tecolote complex. These moderately
sloping to very steep soils are on alluvial fans.

The Jarre soil, which makes up about 40% of the



complex, is deep and well drained. It formed in
ailuvium derived from sandy sediment. Pertinent
characteristics of this soil include moderate permeabil-
ity, moderate available water capacity, medium to rapid
surface runoff and a moderate to high hazard of erosion.
The Jarre soll is categorized in Hydrclogic Group B.

The Tecolote soil, which makes up about 30 percent
of the complex, is deep and well drained. It formed in
alluvial fan sediment derived from acid igneous rock.
Pertinent characteristics of this scil include moderate
permeablility, low to moderate available water capacity,
medium surface runoff, and a moderate hazard of erosion.
The Tecolote so0il is categorized in Hydrologic Group B.

The solls in a small portion of the southwest
portion of subject site consist of the Bresser sandy
loam series. This deep,.well drained soil formed in
arkosic alluvium and residuum on terraces and uplands.
Pertinent characteristics of this soil include moderate
permeabllity, moderate available water capaclty, medium
surface runoff and a moderate hazard of erosion. The
Bresser soll is categorized in Hydrologic Group B.

The soils in a @ortion of the contributing external
drainage areas consist of the rock outcrop - Coldcreek-

Tolman complex. This strongly sloping to extremely
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steep complex 1s on mountains. ‘

Rock outcrop, which makes up about 30% of the
complex, occurs throughout the complex, most commonly
on the upper part of the slopes. Pertinent characteris-—
tics include rapid runoff. Rock outcrop is categorized
in Hydrologic Group D.

The Coldcreek soil, which makes up about 30% of
the complex, is deep and well drained. It formed in
mixed, acid igneous material. Pertinent characteristics
of this so0il include moderate permeability, moderate
available water capacity, medium surface runoff and a
moderate hazard of erosion. The Coldecreek soil is
categorized in Hydrologic Group B.

The Tolman soil, which makes up about 20% of the
éomplex, is shallow and well drained. It formed in
medium textured residuum derived from acid igneous
rock. Pertinent characteristics of this soil include
moderate permeability, low available water capacity,
medium surface runoff and a moderate hazard of erosion.
The Tolman soil is catergorized in Hydrologic Group!D.

The source for soil data 1s the "Soll Survey of
El Paso County Area, Colorado", prepared by the United
States Department of Agriculture Soil Conservation

Service.



V. METHOD OF COMPUTATION

The hydrological computations were made using the
USDA-SCS Synthetic Hydrograph Method, as modified and
prescribed by the city of Colorado Springs in their
1977 publication, "Determination of Storm Runoff
‘Criteria'. The current city criteria utilizes the
Type II-A, 6 hour, 5 year and/or 100 year return
internal storms. This study utilizes the Type II-A,

24 hour, 5 year, 10 year and 100 year return internal
storms, since a new drainage criteria manual will be
adopted 1n the near future.

A curve number of 90 was used for the rock outcrop
soil D portion of the site as it exists in the natural
state. A curve number of 55 was used for the B soil in
i1ts natural state and a curve number 66 for this soil
in the developed state. This site, as planned, will be
developed with 75% of the area left pervious and 25%
impervious. The combined curve number for this type of
development 1s lower than the normal development,
because the site will have very little grading done and
a large part of the natural growth is retained.

Cailculations were made in the sub-basins, as shown
on tﬂe attached computation sheet. The upper and lower

sub—basins were combined into one basin to get the



total flow at the outfall. These basins are long and
skinny and it was felt that the graphic method did not
give a true reading for the outfall. Therefore,
outfall hydrographs were computed using the basic
hydrological computations. The amount of detention
storage required to hold the outfall to the historic
peak level was also calculated.

VI. FLOW ROUTING

Basin A-1 is the upper basin on the south side of
the study lylng west of the Norad Road. It generates a
5 year flow of 109 CFS and outfalls at Point 1 through
an existing 42" CMP.

Basin A-2 1is the lower basin that falls in the
proposed developnent of Neal Ranch. It generates a
b year developed flow of 13 CPFS and outfalls under Norad
Road in existing twin 36" CMP. Hydrograph Point 2
shows a 100 year developed flow of 264 CFS and the
100 year historic flow of 244 CPS.

Basin A-3 is a small basin lylng west of Norad
Road and has a 5 year flow of only 1 CFS. It outfalls
at Point 3 through an existing 42" CMP.

Basin A-4 is in the proposed development area.
There is no easily identified drainage channel through

the basin. It generates a 5 year developed flow of



23 CF3. Hydrograph Point U4 shows a 100 year historic
flow of 51 CFS and developed flow of 88 CFS.

Basin B-1 generates a 5 year flow of 48 CPFS and
discharges under Norad Road through a 30" CMP and a
24" CMP into Basin B-2,

Basins B~2 and B-3 are in the developed area and
generate.S year flows of 26 CFS and 20 CFS respectively.
They combine their flows at Point 6. Hydrograph Point
6 has a 100 year historic flow of 161 CFS and developed
flow of 232 CFS.

Basin B-4 starts at the top of Cheyenne Mountain
and discharges a 5 year flow of 430 CFS through a
66" CMP under Norad Road. Basin B-5 is in the proposed
development area and generates a 5 year flow of 26 CFS,
The combined outfall at Hydrograph Poinzﬁgbhas a
100 year historic flow of 664 CFS and a developed flow

of 705 CFS.

Basin C-1 consists of the mountainside as well as
some land that can be developed. It generates a 5 year
developed flow of 220 CFS outfalling at Point 9.

Basin C-2 is in the proposed development and generates
a 5 year developed flow of 25 CPFS. Hydrograph Point 10
has a 100 year historic flow of 394 CFS and a developed
filow ofﬂiﬁﬁ_CFS.



Basins D-1 and D-2 consist of the mountainside as
well as some land that can be developed. They generate
5 year developed flows of 179 CFS and 70 CFS respective-
ly. Basins D-3 and D=4 are in the proposed development
and generate 5 year developed flows of 33 CFS and
15 CFS3 respectively. . Hydrograph Point_£§~has a
100 year historic flow of 536 CFS and a developed flow
ofgégg_CFS.

VII. RECOMMENDATIONS

This report is a hydrological study only so no
cost estimate is included. Detailed drainage reports
will be submitted as the land is platted and developed.
Our study will provide a basis for sizing the required
arainage at that time.

The outfall points for the Neal Ranch are listed

along with their flows from the hydrograph calculations.



Hydrograph 100 Year Flows (CFS) Required

Point Historic Developed Detention
2 244 264 39,549
4 51 88 74,007
6 161 232 146,018
Y 8 664 705 82,6227
¥ 10 394 488 232,045 - ¢35,572
213 532 690 370,905,'

It is recommended that all drainageways through
the Neal Ranch be left in their natural condition. As
development takes place, building sites should be
located outside the drainageways. As road culverts are
installed, they should be designed with erosion protec-
tion on the downstream side to reduce the velocities to
the capability of the natural channel.

We do not recommend that detention storage be
designed on the site. The slopes are steep and would
not allow efficient storage. We recommend that combined
detention ponds be constructed on Gates Land Company
and J L Ranch properties adjacent to Highway 115. The
highway fill provides an interim detention pond prior

to the permanent pond construction.
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QLIVER E. WATTS, PE-LS
CONSULTING ENGINEER, INC.
614 ELKTON DRIVE
COLORADO SPRINGS, COLORADO 80907
303-593-0173

June 16, 1987

Mr. G6.J. Weiss, PE-LS
1815 N, Tejon Street
Colorado Springs, CO 80907

SUBJECT: Neal Ranch
Master Drainage Plan Computations

Dear Jerry

At your request, I have reviewed vouw basic hydrologic compu-
tations of the Neal Ranch, and I've computed the outfall hvdro-
graphs on the fully dewloped and historic basis, and the amount
of detention required to hold the outfall to the historic peak
level.

Al]l of these computations are based on the current criteria of
the 100-year, 24 hour storm, which will not change under the
new, proposed criteria. The enclosed computations are provided,
along with two of the basic runoff sheets, which have been used
by me for all detention since 1 developed it for the 1977 Sand
Creek basin study, and they have been approved for use by both
the City and the County. -

I have no problem with your basic hydrologic computations, although
I had to extend the time of concentration to three decimal points
for my purposes. Your peak runoff may be used for any of the
individual basins. In computing the outfall hydrographs, however,
it should be noted that the basins are very long and narrow, with
extreme elevation differential., 1In these cases, it is best to
combine hydrographs and provide hydrograph detention by channel
storage, routing individual hydrographs downstream to combine

them with the basic hydrograph of the downstream portions. In
some basins, I have had to do this numerous times, but in this
case, only two individual basins are required. The peak outfall
runoff and required detention storage are as follows:

beveloped/Historic
Hydrograph Point Basins Used Peak Rungff - cfs Detention - CF
2 Al, A2 264/244 39,549
4 A3, A4 88/ 51 74,007
) Bl, B2, B3 232/161 146,018
8 B4, BS 705/664 82,622
10 cl, C2 488/394 232,045
13 D1, D2, D3, D4 690/536 370,905

Please contact me if I may answer any guestions.

SZZrelys ;

Oliver E. Watts
Consulting Engineer
Encl
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Oliver E, Watts
Consulting Engineer
Colorado Springs
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Oliver E. Watts
Consulting Engineer
Colorado Springs
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