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1 Purpose
This document is intended to serve as the Preliminary and Final Drainage
Report for OHANA SUBDMSION, a rural-reidential subdivision of four
lots of approcimately 5 acres each. The purpose of this document is to
identifu and analyze the on- and off-site drainage patterns and to ensure that
post development runoff is routed through the site sa.fely and in a ttrrurner
that satisfies the requirements set forth by the El Paso County Drainage
Criteria Manual The propmed principal use for the four lots is to be singl+
family reeidences and whatever ancillary structures are deemed useful such as

detached garages, shops, barns, and other structures common with hobby-
farm tlpes of activities. The majority of eaclr lot will remain low, sparse
grasses tl"icat of the present condition. This form of use is typicd in dl four
directiors from the proposed suMivision.

2 General Location and Description
OHANA Subdivision is located in the northwest quarter of Section 30, Tovrn-
ship 13 South, Range 63 Wet of the 6th P.M., El Paso County, Colorado.
Adjacent roads are Murr noad paralleling the west property line and Jones

Road parallel to the north property line. The intersection of these two county
roads is shown in the upper left'hand corner of Figure 14. There are no
public roade within the boundary of the proposed subdivision. To the east
is the eastern dominant drainage channel of the Haegter n n& drainage
basin within which the entirety of the proposed subdivision lies according
to the Drainage Basins for El Paso County, Colorado, 2005 copyrighted Uy

the Board of County Commissioners, However, the Haegler nsnch Basin
Planning Study of May 2009 for the El Paso County Department of Tbans-
portation by URS Corporation indicates the proposed subdivision is in the
Telephone Exchange drainage basin, CHMS0200 and CIIWS0200, respec-
tively. In the case that the eastern sides of three of the propooed four lots
are in the Tblephone Fa<ehange basin, the drainage from those lots is to be

contained within the proposed subdivision by proper gradiug of the Murr
Road burrow area. The Haegler Ranch Basin Planning study indicates the
delineation behrreen the Haegler and Tblephone Exchange basins occurs at
the 6450-foot countour.
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Existing site native Sade slopeo downward to the east towards the Haegler
R"anch drainage way. The grade in its descent does not occeed 10% and is
unbroken by erosion, clift, escarpments or any other feature which would
indicate recent erosion or lack of conservation care.

The proportions of the various lots possibly residing in the Tblephone Ex-
change basin are as shown in Table 1.

Lot Percentages and Areas in Telephone Exchange Basin

l,ot Percentage Area
1 28 0
2 18 4,967
3 2.4 37,250
4 0 57,970

Owing to the right-of-wa.y drainage along Murr Road, cuvention in the
county is to not acccept drainage from rural properties into those areas.

If this covention is folloned, the historical drainage into Tblephone Exchauge
Basin will be directed into the Haegler Ranch Basin. This assumes the Hae-
gler Ranch Basin Drainage Basin Planning Study is accepted as correct.

The proposed subdivision encompasses 19.3101 acres of undeveloped land
aside from the single homesite in the northwest corner closest to the in-
tersection of Jones and Murr Roads. The homesite has been occupied for
generations, datiug at least to the start of the 20th century. Buildings on
this, which is propooed as lot 1 in the plet plan, include a recently remod-
eled residence with a detached garage, two barns, and small greenhouse not
suitable for commercial use but instead for hot-house fruits and vegetables.

The proposed t,ot I has a current address of 17825 Jones Road, which since
the entrance is from Murr Road will be reassigned within the process of sub'
divi.ling.

Referring to Figure 14, on the north, east, and south sides, the land use is
the same as that on this parcel, rural residential of 20 acre or more. Land
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use to the west across Murr Road is the Blue Sage Subdivision consisting of
2.5-acre lots.

3 Soils

The single soil type of this subdivisiou is Blakeland loamy sand. The de-
scriptioo prorrided in the El Paso County U. S. Department of Agriculture
Soil Couservation Service Soil Survey ie eompatible with that oherved in
the course of the field work for the geological soil report for this subdivision
performed by Allison Enginering.

Field exa,mination of the area covered by Blalceland loamy sand finds consis-
tent the slopes of "... L to 9 percent ... somewhat excessively drained soil ...
extending to a depth 60 inche." Flom the field oramination we found the
depth of the soil as stated ia the U. S. DoA Soil Survey to be shalloruer than
that observed. This is likely owiug to the limited depth the survey oca,mined.
The "excessively drained" characteristic of this soil is a,mplified with further
Soil Survey commenhs such as u[p]ermeability of this Blakeland soil is rapid'."
With further emphasis the u[a]vailable water cepacity is lour to moderate."
Girren the document prwides such charactcrization it is appa,rent surface
runoff will be very low. Noted in Figure 14 there are no surface markings on
the eastern slope of the property where the land descenda toward the main
drainage of the Haegler Ranch defined drainage path. Such, if they ocisted,
would indicate any recent erosion. In &ct the Soil Survey gives credence by
stating "[s]u.fu* runoff is slow, the haaard of eroeion is moderate."

Fior residential, ligbt agriculture use such as are typical of hobby-fa,rm ac-
tivities, the Soil Survey warning that the "haaard of soil blowing is severe"
is noteworthy, With the survey stating "[m]ost areas of this soil are used
for range, homesites and wildlife habitat" it is an easy conclusion that over-
graaing or initiated erosion could eet in motion wind eroaion. The Burvey
substantiates the above by concluding: "Soil blowing is a hazard if protec-
tive vegetation is removed. Special erosion control practices must be provided
to minimize soil loose." An assigument of capability subclass VIe is made in
the survey.
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4 Flood Plain Statement
Aecording to the Fbderal Emergency Manqement Agency (FEMA) Flood
Insurance Rate Map (FIRM) Panel No. 08041C0590 G with an effective
date of December 7, 2018; encompassing the entirety of the propced sub
division, Zone A only clips the northwest corner of propooed lpt 1. This is
shown in Figure 14, which is a focus on that part of the FIRM encompassing
the proposed subdivision. The spatial octent of this zone is a triangular area
with dimensions of 170-feet along the north boundary and 25&feet along the
east boundary. The total area of zone A in proposed Lot I is 21,760 squaxe
feet or slightty less than L/?-ase. This area will be a "no-build area on the
plat. No revisions are recorded for his FIRM.

5 Four Step Process

Step l: Employ Runoff Reduction Practices - Approximately an additional
0.5 acres of the proposed 19.3101-acre subdivision will be impermeable sur-
face once the three proposed and yet-tobe developed lots are fully developed
with homes and outbuildings. This additional0.S acres of impermeable sur-
face will be distributed across the three undeveloped lots. Among those
structures, roof drains will likely only be plared on the homes. Drains ther+
from are to be directed away from the home and onto level and stabilized
grade a minimum of l&feet from the residence.

Per ECM I.7.1.b.5, all low density (rural) housing of.2.5 acre or lager lots
need not corsider Water Qualtty Capture Yolume (WQCV), as discussed in
DCM2. However, other permanent BMPs may be required as appropriate.
Each lot within the proposed subdivision is larger than 2.5 acres.

Stcp 2: Stabilize Drainage ways - Hay bales and silt fencee placed prior to, and
maintained during construction are anticipated to lead to stabilized drainage
paths adjacent to impervious surfaces.

Step 3: Provide Water Quality Capture Volume - Water capture will not be
requird as orplained in Step 1.
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Step 4: Consider Need for Industrial and Commercial BMP's - This site is
not being derreloped for industrial or enmmercial use and BMP'g on that
basis are not neessary

6 Existing Drainage Conditions
Surficial rnarkings tlo not inrlicate defined erosion. As explainrNl with refer-
ence to the EI Paso County Soil Survey in the section of this report titled
"Soils," the soil is sufficiently porous, runoff is unlikely. If a surface flow
were to develop, the majority of the drainage would be to the east and into
the main draina,ge path of the Haagler drainsge basin. A lesser surfare area
would drain to the west and into the drainage parallel to Murr Road which
drains north toward Jones Road where any flow in tbis road barron, ditch
makee a right-turn to the east, then donrnhill to the east channel of the Hae-
gler Drainage drannel.

The only potential drainage into the area of the proposed subdivision would
be along the south boundary line which would be sheet flow and of limited
extent owing to the porous nature of the soil.

The only existing culvert is that beneath the driveway entrance into the
presently developed Lot 1 from Murr Road ou the west. That culvert is an
lGinch circular, corrugated metal cuvert. The Rational Method was used
in the appendix to calculate the flow into this culvert. The floc, was found
to be well below the capacity of the l&inch culvert though the ou,ners are
aurare of the county requirement for an l&inch culvert.

There are no previous reports and therefore, none that need to be adhered to.

7 Proposed Drainage Conditions
No alteration of the oristing drainage conditions will result from the plac+
ment of residences on the three yet undeveloped lots. Each of those lots will
have driveways entering from Murr Road with minimum l&inch culverts.
The residential strustures a^nd ancillary buildings duriug construction and

8



E

until re-establishmeat of native grasseg and any landscaping could lead to
erosion without erosion fences and hay bales; these are reguired as part of
the erosion control plan.

8 Water Quality Provisions and Maintenance
The principal form of water quality runoff cnhaocerncrrt is the use of erosion
fences and hay bales to slow or stop water from construction areas developing
sufficieut volume and speed to result iu erosion. The effect of these measures
will be to slow runoff, promote infiltration, thus reducing peak volumes.
As described above in the 'Soils' section of this document, the soil is very
permeable.

I Erosion Control
Erosion cpntrol measure are to be implemented prior to Sradiug or construc-
tion and shall be maintained during all subse4uent phases of construction.
Erosion cCIntrol measures will consist of silt fencing those portions of the
property being dweloped, tracking control measures at the access points
to the site, installation of hay bales at grass swales and re-rregetation with
appropriate plant specie.

10 Construction Cost Opinion
It is the opinion of the a,bove signed engineer that silt fencing and hay bale
placement and maintenance will not occeed $300.00 for each of the three lots
yet to be developed within this propoeed subdivision.

11 Drainage Fees

Tb be assessed and spe"cified by the oounty.
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LZ Summary
Dwelopment of the OHANA SUBDMISION FITING NO. I (Lots 1, 2, 3,
and  ) will not adversely a,ffect the surrounding developments per this the
combined preliminary and final drainage report with no negative impact
on the existiug derrelopments on any side of this project. The propooed

drainagc facilitiw will arlequately convey, dctain and route runoff from thc
to-be-developed structures within this proposed subdivision. The Haegler
Drainage Basin will not be fu*her burdened by the development and erosion
to its banks will not occur with reasonable compliance to the drainage plan
of this report.
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I-3 Appedix
Rational Model Calculations
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13.1 Culvert
Along the perimeter of the proposed Ohana subdivision, the ouly ocisting
culvert within the drainage ways of either Jones Road or Murr Road is the
one beneoth the driveway leading into the dareloped Lot 1. Being only a
l&inch corrugated metal culvert it does not strictly meet the requirements
noted in the El Paso County ECM and DCM as the requirement is for an
l&inch culvert.

Fbr the single existing culvert, the drainage area ie shown in Figure 14. Since
Murr Road crests 145 feet south of the culvert opening, and drainage is to the
north, the drainage area is relatively small. Considering Figure L4 the area
serviced by the culraert is the road surface and shoulder. For the Rational
Method, the runoff coefficient is to be an &re& weighted avera,ge.

Using Table S1 from the Drainage Criteria manual and a reognition the
hydrologic soil tlpe within the propced subdivision is A/8, the Murr Road
gravel roadway has a Ci of 0.80 aod 0.85 for the lG and l0Gyear events re
spectively. The Murr Road burrow area is characterized as pasture/meadow
and is assigned 0.25 and 0.36, respectively, for the two event types.

Murr Road rigbt-of-way is a standa.rd 50 ft. county profile conforming to
Figurel4, the graveled roadway area serviced by the currently installed cul-
vert is 145 ft. by 16 ft. With a 17' ma:<imum burrow pit width claimable by
the county, the runoff coefficient, C, used in the Rational Method equation,
Equation (2), is calculated per Equation (2).

Q:CdA

rr*l
c: I crA,lA

(1)

(2)

(3)

d=l

and

Go : (0.80X0.05 7 ae * 0.25X0.057) / 0.114afr Lo : 0.53
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Goo : (0.85x0.057ac*0.35x0.057)l0.rL4e&roo : 0.60 (4)

Time of concentration is determined using F4uation 5 with leryths, L, de
termined as a rectlinear measurement from the southern-most uest point to
the culvert inlet and the slope beins generally 2%.

?" : 1.87(1.1 - cl0)r0'5s - 0.33 (5)

T.n*a: 1.87(1.1 - 0.80)120'5(2 - 0.33)T"a*a: 3.2sec (6)

T"Bun*,: 1.87(1.1 - 0.80)1450't(z - 0.33)?"8*"-,, : ll.zsec (7)

T.: Tra*ror,, *Tau*r,T. = 3.2 + fl.zn: l4.4sec (8)

Equation 5 finds a T" of only 14.4 seconds for the roadway area for which
the intensity is determined from DCM Frgure Fl as 6 inches and g inches
for the lG and l0G,year events, respectively.

The aggregated Rational Method calculation is:

Qn : 0.53X0X0. LLAQ:,m : 0.36c/s (e)

and

rhe vo,um* ., *.:,'::i;T::;::: ;::TJ"urren,.," *:l
eter culvert is sufficient though the subdivision owners are not opposed to
installing an l&in culrrert.

L8.2 Before and After Drainage fmpact
As in the previous section, the Rational Method is used.
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Assuming no development within the entirety of the propoeed Ohana Subdi-
vison, inputs to the Rational Method are as follows:

Area = 20 acres
L=660ft
S:6
Go - 0.25

Om = 0.35

The 4 is calculated using equation Equation 5 as

?" = 1.87(1.1 - 0.25)6600'5(0 - o.es)T":}Stsewr;d"s (11)

A time of concentration of 231 seconds correspouds to 6 and I miuutes for
the lG and 100',year errentsn respecitively.

Qrs - CLAQN: 0.25X6X20Qro'= 30cs"fQroo : 0.35X9X20Qroo : 63cJs
(12)

As evidenced by the larft of defined drainage ways from within the subdivi.
sion to the east iuto the Haege'r drainage patb and the contour map for the
proposed subdivision, it is apparent the S0 and 63 cfo values correaponding to
the 1S and l0&year events are not confined to chanuels but are surface flows.

Poet development, it is assumed each lot will contribute 6000 square feet of
impermeable surface for a total of 24,000 squarefret or 0.55 acres. Consid-

ering for the Rational Method for this added volume:

Qw - CiAQn = 1,0X6X0.55Qr0 '= 3.3csf

Oroo : 1.0XgX0.55Qroo == E.0c/sc.fs

(13)

(14)

As in the prc*dcvcloped ca.sc, the flows would remain as she,et flow provided

adequate erosion control and inclusiou ofswells to prevent concentrated flows

are included in the development.
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Figure 4: Clooeup of the FIRM map which include the area of the proposed
subdivisiou.
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Figure 5: Diagram of the area drained at the existing l&inch culvert.
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FINAL PLAT

OHANA ACRES
A VACAT'ON ANO REPTAT OF LOT 1, V I L FILING No. 1

LOCATED IN A PORTION OF THE NORTHWEST OUARTER OF SECTION 30,
TOWNSHIP 1J SOUTH, RANGE 6f, IVESI OF THE 61H P.M., EL PASO COUNTY, COLORADO

AS PLATTED AS REPLATTED

LOT i

vrLftreh r

'ANES 
RON

t@/-ff-$t h4 w)

E
e!
&E
si
r:

E

Ltr2
VILruMK,I

I

I

?

(17825)
r**
I
I

6

a
B

I
I
L-__ I

-* - _-- _.J

loNEs no$
l4cfr-@*rwtur/6)

a

^t

si
r:

c

e

LOI-2
ViLFLreb. I

I

I

trHE SU
'tEE*iilfl

CoMPASS SURVEY,NG & MAPeING, LLC
3253 ws$ cTREFREE crRcL..Effi coloR^oosRrNGs- coaog

ww c*Mllc coM

1a

PcD FILE rc: sl

9HE

ll

rl

l

il


