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Res  19th Btreat Drainage Basin

Deaxr Siy:

At yvér reguest, we have restudied the drainage of the minor
basin ending at 19th Street and Msnitou Blvd., Colorado Springs, Colorado,

Reference should Le made to our previous raport of April 30,
1963, concerning this same basin and the recommendations concerning
drainage and flood control given to the owner of the property at 1loth
and Manitou Blvd., In summation, the maximun flow wae computed and
two reservoirs were sized on the property in that corner of 19th and
Manitou Blvd., These reservoirs were of different size and shape to
allow different types of plamning in the land surrounding the reservoirs,
The computations for the avea indicated that a total reservoir capacity
of under 25~Acre Feat was reguired to aatisfactorily store the water
coming from the above referenced basin. 7This computation was made
assuming that the pipe which exists under Manitou Blvd., was maintained
in its present size.

A total of forty acre feet im produced by & 2-inch intenseity,
l-hour duration rainfall in the basin. The flood routing through the
reservoir was shown in both cases including the discharge from the
reservoir in cubic feet per second, and the cumulative storage. The
cumulative storage indicated that less than 25-Acre Feet wae naeded in
either reservoir design 1 or 2. Reservoir No. 1 was designed with &
capacity of 36-1/2 Acre Feet, and Reservoir No. 2 was designed with a
capacity of 27.8 Acre Feet. This allowed a considerable margin of safety.

It was noted, however, that the discharge from the reservoir in
cubic feet per second was somswhat higher than the dischaxge which normal-
ly occurred in the reservoir ak it has existed over the past several years.
The City Department of Public Workas at this point requested that & new
study be nmade establishing the following criterias

1. That the Reservoir capacity be 50«Acre Feat, and



2. That the discharge from the reservolr not exceed the
discharge which has been normally coming through the
dan in the past.

This investigation, then basically was made up of two parts.
The firat part was a closer examination of the actual discharge and
flood routing in the basin. The aecond part was the computation of
the original routing through the site and a proposed routing through
the aite.

52 - ain Routings

As shown on the basin location diagram, the general flow is
from the north to the south. The extreme north portion of the basin
lies at about the intersection of Mesa Road with Friendship Lane and
flows southerly through Oswego Street onto 19th Street, thence south-
exrly on 1l9th Street and into the reservolir site at Manitou Blvd. The
edges of the basin are quite steep and will be very difficult to dev-
elope in the future. The center of the basin is considerably less
steep and can be devlioped with relative ease.

For the sake of eaainess in computation, puints of computation
were selected at intervals along the basin., These points are marked on
the Location Diagram by eircled letters and are as followss

Point “"A" liee approximately at the northern extremity of
Oswago Street.

Point "B" lies at the intersection of Oswago Street with
19th Street.

Point "C" lies at approximately the imtersection of 19th
Street andDale Streets. Point "C" is the major junction
point prior to entering the resexvoir of the site.

The water drains down this line of computations points rather
rapidly due to the extreme slopes iuvolved on the side hills and the
relatively steep street grades. At Point A, when the general drainage
water will snter Oswego Street, the guantity flowing is 88 ¢fs. This
can be easily handled by Oswago Straest considering the slope of thae
street and the design of +the curb. However, it should be noted that
by the time Oswego Street joins 19th Street, the quantity has risen
to 232 cfs. This is considerably above the capacity of Oswego Street



and for that matter, is considerably above the capacity of 19th
Street. By the time the runoff reaches Point C at Dale and 13th, it
has risen to slightly over 400 cfs which, of course, 1s well above
the capucity of 19th Street.

It will prove to be very difficult to re-route this water in
any other way than down Oswegco and 19th Streets. Thisz 18 due to the
fact that the basin is relatively narrow with steep sides and that
18th Street lies in the iow point in the basin. Although the corredt-
ion of this excess amount of water on 19th Strxeet is beyond the scope
of this particular report, it can be done in several manners which
shall he briefly summarized:

1. A storm drain can be constructed which extends from
approximately the reservoir site at Mesa and 19th to a point about
400 feat north fiom the intersection of 19th and Oswege. This is a
large line in general and will be axpensive. This smlution is8 so ex~
pensive, in fagt, that it should be avoided if any other solution is
posasible.

2. Much of the land within the basin is relatively undevel-
oped. A close study of possible youtes has not been made, but it
appears to be possible from the topographic map of the area ta con~-
styact a ditch or series of ditches on either side of 19th Gtreet.

By thie, it is not mean that the ditches will necessarily will be
inmediately adjacent to 19th Street but could be, in fact, one oy

two blocks away and up the hillsidesx., With these ditches, a certaln
amount of water could be carrvied arcund the valley on the upper slopes
of the hills thereby not allowing the total amount of watex to enker
19th Street. Eventually, of course, all of these ditches would enter
the reservoir site at Manitou Blvd.

_ 3, A possible solution exists in that at least three sites
for very small yetention reservolirs are available along the hillside.
one of these sites is slightly north a nd west of Point A on the
Location Diagram., A second is slmost due west of Point B, and a third
is almost due east of Point ¢. This series of reservoirs would accom-
plish ona thing., It would keep enough water off of 19th Street for &
long encugh pericd to greatly reduce the peak flow. The time of fiow
would, of courae, be increased, but at least the £flow could bhe kept
within the street.

4. A variation of solution 2 lies in allowing para llel roads
to be constructed both emst and west of 19th Street, These roads ghould



be roughly parallel tc 19th and Oswege and further up the hill. In
fact, these would act the sawe as the ditches previocusly proposed in
that the drainage water would he spread between three streets which
would then not be overloaded as opposed tco all concentrated in a
single atreet, The primary objection to this Ffourth method would
ba that scme of the area is already subdivided and this portion of
the area would have to be worked around.

The fourxth solution mentioned would be the simplest and most
likely the least expensive method of the four. The pipeline is by
far the most expensive method. Methods 2 and 3, the ditch proposal
and the small storage dam proposal, are probably of about the asme
order of expense and Loth have & number of disadvantages. It is
sonetines impractical to put ditches or regervoirs of this type above
houses. The potential dangers are sometimes great enough to destroy
the advantages they are attempting to obtain.

If none of the above pyoposals proves feasible after study,
then two alternatives &restill open.

l. 19th Street could be curbed and guttered as a normal
straet with an inverted crown. This i1s ordinarily recommended due
to damage to asphalt and the difficulty of cars moving through water.

2. 19th Street can be maintained as a country type road
with side ditches rather than curb and gutter. These ditches can be
sasily deasigned to contain the amount of water flowing, and although
driveway crossings will be numerous and must be made of relatively
large pipe, they would still be much less expensive than a continuous
pipa for tha full length of the street.

It is strongly recommended that the feasikility of these
various proposals be studied at the eariiest opportunity if this
basin is tc develop much furiher.

Lower Damslte:

The existing agreement between the owner of the site and the
City of Colorado Springs is that a reservoir of 50 Acre Feet shall be
nmaintained here, The quantity mentioned in this agreement, 50 Acre
Febt, was arrived by a sort of horseback estimate made a t the time
the City agreed to exchange property with the now owner of the site.



This estimate was not arrived at by computations and is somewhat
“high, although on the safe side. This atudy indicates that 50
Acre Feet is considerably too large a reseyvoir for all practical
purpotes and is unneccessary. Conssquently, we have shown as pro-
posal 3 a reservoir site with 40 Acre Feet and in reservoir No. 4
a site of 50 Acre Feet capacity. Sites one and two have alveady
baen described.

The second criteria was that the ocutfall from the reservoir
not excesd the outfall which has occurred in the past. Some come-
plaints have been received from residents downstream, even though'
thies reservcek is of very long standing and the water has flowed
down this path for many, many years.

The first computation, therefora, was to determine what the
outflow af this original reservoir probably was. This can be seen
on Sheet 4 of the Appendix, to be approximately 112 cfs., At the
same time, the original rescrvoir stored approximately 25 Acre Feet
with a high water line at elevation 30, or 8 feet below Manitou Blvd,

on Sheets 5 and 6 of the Appendix, reservolr proposal No., 3
is shown. This reservolr has a total capacity of 40 Acre Feet and
a surface ares of 3.07 Acres at the overflow line of 38. Flood
routing through this reserveir indicstes that a 30«inch round pipe
must be used to choke the ewisting pipe outlet under Manitou Blvd.
in order to Keep the outflow below the previous original outflow.
Assuming that this outfall pipe ie choked down to 30-inches, the
maxXimum outflow will be 79 cfsr the maximum water stored in the res«—
ervoir will be 29.7 Acre Feet at an elevation of sbout 34,3, or 3.7
feet below Manitouw Blvd. at the cutfall. This ocutflow is well below
the criteria and sufficient area remains in the reservolyr at its high
water line to allow safety.

Sheats 7 and 8 show reservolir proposal No, 4. This reservoir
has a capacity at overflow line of 38 of 50.7 Acre Feet with a surface
area of 3.83 Acres at that point, An outfall pipe of 36-inch diameter
can be used with this reservoir. Using this pipe, a total outflow is
94 cfs maximum, and the maxinum storage within the reservoir is 28 Acre
Feat at an elevation of 31.2, o¢or 6.8 feet helow Manitou Blvd. overflow
line.



Examnination of these two reservolrs, Nos. 3 and 4, and of
the original report indicatas that only reservoir No. 4 will meet
all the criteria given for the design of the proposed retention
area. It should be noted, howaver, that reservoir No. 3 actually
accomplishes the same purpose at a saving of nearly 3/4 of an acre
of ground with no particular loss in safety factor. It should be
again strongly emphasized that using the City's design storm for
this basin, a total of 40 Acre Feet, only, ie& produced and that
in either case the reservoirs will contain at any glven time less
than 30 Acre Peet.

It is therefore the recommendation of this report that the
criteria involving the storage of 50 Acre Feet be disrsgarded and
that a reserveoir with the hydraulic characteristics of that labeled
No. 3 be designed and used in this site.

Respectfully submitted,

'WégTERK ENGINEERS
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