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NARRATIVE

General Location and Drainage Patterns The site is located north of and adjacent to K.4 Road
between 18 Road and 18.5 Road (see the Watershed Map). Just north of the site is a divide that
results in very little area that drains towards the site from the north. Anelevated concrete ditch along
the north side of the site will intercept the minimal runoff generated, thus effectively preventing
inflow along the northern boundary. From the east, the contributing area that could reach the east
site boundary were there no obstacles is also not very large. Runoff generated east of 18.5 Road will
be diverted south, not likely overtopping 18.5 Road until a point south of K.4 Road (see discussion
and review comments on Monument Glen Filing 3 Drainage Report). Of the 10 acres west of 18.5
Road and east of the site, runoff from 9.9 acres will be intercepted and taken south by a berm
between the two properties that is above and in addition to the tailwater ditch, which was assumed
to be full in our channel analysis. Only approximately 0.1 acres east of the site will drain across the
eastern boundary. Runoff from the balance of the site will be conveyed south to K.4 Road. Existing
there is a tailwater ditch with limited capacity, but roadway improvements to K.4 Road soon to be
constructed as part of Monument Glen Filing 3 should result in an adequate borrow ditch. However,
any crossings must be adequate to convey flow.

Site runoff flows southwest because of topography and multiple tailwater ditches. By plan or by
default, the water will end up at the southwest corner of the site. Runoff to that point joins flow from
the east. Flow amounts at this point of discharge to offsite should not increase due to development.

Proposed Drainage Pattern Changes

Rather than provide a small nuisance detention basin to prevent an increase in runoff, we propose
to divert runoff from the natural flow pattern and take it to Little Salt Wash. This is in accordance
with the Fruita Stormwater Management Master Plan, which is to quickly discharge local runoff to
the wash before the peak from upland areas arrive. The wash has adequate capacity for both the
local and upland peak separately, but not if the two peaks are overlapping.

Results and Conclusions

Project drainage is quite simple. Nonetheless, calculations are provided in the appendicies according
to the Stormwater Management Manual to determine peak flows at key locations. Peaks are shown
on the Watershed Map at various locations for existing and proposed conditions. The diversion is
sufficient to prevent an increase in runoff to the southwest corner of the site. The street, inlet, and
storm drain have adequate capacity to convey the 100 year runoff that they receive to the wash
without flooding. Furthermore, as is shown on the construction plans, the drainage system should
still function during Little Salt Wash flooding, the 100 year flood level being 4.1' lower than the inlet
grate and the 500 year 1.6' lower. These flood levels are also below the irrigation pump pit that has
a floor drain connected to the storm drain.

Proposed culvert crossings also have capacity to convey estimated runoffs. An existing 12" CMP
will be replaced with a double 15" culvert at an existing driveway, and the same will be used

"upstream" at the Carlotta Court crossing.

Appendicies are provided which document parameter value selection and also calculations.
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Basin Average Total Storm Precipitation When using SCS rainfall distributions which are
based upon a percent of rainfall, a basin average total precipitation depth is required. These

same depths may also be used to calculate volume of runoff for total retention (see Section
VIII and Appendix "N"). Depths at various storm durations for various frequencies (known
as Depth-Duration-Frequency, or DDF) are provided in Table "A-2" for the Grand Valley.
For outside the Grand Valley, use information provided in Figure "A-1".

TABLE "A-2"
DEPTH-DURATION-FREQUENCY (DDF)
FOR THE GRAND VALLEY

Precipitation Depth (inches)

Storm Duration

(Hours)

2-Year Storm

100-Year Storm

2

0.42

1.40

6

0.55

1.56

24

0.70

2.01

Source: Mesa County 1992

r infall D i The larger the watershed area, the less likely that

the same level of intensity will be constant spatially. Curves have been provided which allow
reduction of the values provided in Table "A-2" and Figure "A-1" for larger watersheds.
These have been reproduced and are provided in Figure "A-2".

SCS Rainfall Distribution Rainfall distributions have been developed by the SCS for several
storm durations. The information is usually provided in "S" curve form, showing the percent
of total precipitation depth at a given time. In HEC-1, data is entered either on PI or PC
records; that is, incremental precipitation or cumulative precipitation. The data are based on
increments of time which are specified on the "IN" record "JXMIN" parameter. Since the
rainfall distribution data will most likely be used as tabular input into a computer file,
information from curves has been converted to a tabular cumulative precipitation versus time
format. Additionally, it is presented in a way that may be directly inserted into a HEC-1 free
format input file. The SCS rainfall distribution data is provided in Table "A-3".
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TABLE "A-1a"

2-Year
Intensity

100-Year

IDF DATA FOR USE IN THE GRAND VALLEY

2-Year
Intensity

100-Year
Intensity

Source: Mesa County 1992 (Modified) s

26.71

Te + 19.01
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Pa——
‘0.8. DEPARTMENT OF AGRICULTURE " PAGE 1 0P 2
NATURAL RESOURCES CONSERVATION SERVICE 09/9/99
PRIME FARMLAND
all
I
Map | Soil name
symbol |
I
I
39 |Bghelm silt loam, Slightly Wet, 0 to 2 percent slopes (where irrigated)
5 |Battlement loam, 1 to 8 percent slopes (where irrigated)
|Battlement loam, Saline, 1 to 8 percent slopes (where irrigated)
|Billings silty clay loam, 1 to 6 percent slopes (where irrigated)
15 |cameo fine sandy loam, 1 to 6 percent slopes (where irrigated)
18 |Cerro silty clay loam, 2 to 6 percent slopes (where irrigated)
25 |Cowestglen sandy loam, 1 to 8 percent slopes (where irrigated)
28 |Cumulic Haploborolls, 1 to 3 percent slopes (where irrigated and protected from flooding or not
| frequently flooded during the growing season)
31 |pominguez clay loam, 1 to 3 percent slopes (where irrigated)
32 |Dominguez clay loam, 3 to 8 percent slopes (where irrigated)
37 |Fughes clay loam, 2 to 6 percent slopes (where irrigated)
38 | Pughes clay loam, 3 to 9 percent slopes, stony (where irrigated)
54 |Panitchen loam, 1 to 6 percent slopes (where irrigated)
58 | Peninsula loam, 3 to 9 percent slopes (where irrigated)
78 |Youngaton loam, 1 to 6 percent slopes (where irrigated)
Av |avalon sandy loam, 2 to 5 percent slopes (where irrigated)
Be |sagers silty clay loam, 0 to 2 percent slopes (where irrigated)
Bd |sagers silty clay loam, 2 to § percent slopes (where irrigated)
(E:) |Unnamed silty clay loam, 0 to 2 percent slopes (where irrigated)
Bk |Blackston gravelly loam, 0 to 2 percent slopes (where irrigated)
Fe |Pruita clay loam, 0 to 2 percent slopes (where irrigated)
134 |Fruita clay loam, 2 to 5 percent slopes (where irrigated)
Fg |Pruitvale clay loam, 0 to 2 percent slopes (where irrigated)
Fh |Pruitvale clay loam, 2 to 5 percent slopes (where irrigated)
] |Pruitland fine sandy loam, ¢ to 2 percent slopes (where irrigated)
Pr |Pruitland fine aand§ loam, 2 to 5 percent slopes (where irrigated)
Fe |Turley fine sandy loam, 0 to 2 percent slopes (where irrigated)
Ft |Turley fine sandy loam, 2 to 5 percent slopes (where irrigated)
Ga |Turley clay loam, Warm, 0-to 2 percent slopes (where irrigated)
Ge |Turley loam, Wet, 0 to 2 percent slopes (where irrigated)
Gt |Turley loam, 2 to 5 percent slopes (where irrigated)
Gt |Glenton very fine sandy loam, 0 to 2 percent slopes (where irrigated)
Gt¥W  |Glenton sandy loam, Wet, 0 to 2 percent slopes {where irrigated and drained)
Gy |Unnamed clay loam, 0 to 2 percent slopes (where irrigated)
Hb |Pruitvale clay loam, 0 to 2 percent slopes (where irrigated)
Ma |Mack loam, 0 to 2 percent slopes (where irrigated)
Mc |Mesa clay loam, 0 to 2 percent slopes (where irrigated)
Me |Mesa clay loam, 2 to 5 percent slopes (where irrigated)
Mg |Mesa Gravelly clay loam, Warm, 2 to 5 percent slopes (where irrigated)
Mv |Mack clay loam, Gypsum Substratum, Warm, 0 to 2 percent slopes (where irrigated)
My |Mack clay loam, Gypsum Substratum, Warm 2 to S percent slopes (where irrigated)
(EE) |Turley clay loam, 0 to 2 percent slopes (where irrigated) - kffsa. 3
Rc |Pruitland sandy clay loam, 0 to 2 percent slopes (where irrigated)
Re |sagriite loam, 0 to 2 percent slopes (where irrigated)

I
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Exhibit A-1, continued: Hydrologic soil groups for United States soils
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RESOURCES CONSERVATION SERVICE ’ 09/9/99
PHYSICAL PROPERTIES OF SOILS--Continued
all
| | | | | | | |Eronion factors|Wind |wind
Map symbol | Depth | clay | Moist || Permea-| |Available| Shrink- |Organic| |erodi- |erodi-
and goil name | | | bulk | |bility | | water | swell | matter| | | |bility|bility
| | | density | |capacity [potential] | & | "€ | T |group |index
! ! I I ! I ! ! ! [ !
| tm | Pet | g/ce || 1In/hx ’ | 1In/in | | pet | | | | |
I I I 1 I | | I | [ |
Bc: I I I | I | I I | o |
Sagers----=-=~-- | ©0-12 | 27-34[1.15-1.25| 0.20-0.60 [0.17-0.20]|Moderate [0.5-1.0| 0.32] 0.32} 5 | 4L | 86
| 12-60 | 27-34|1.15-1.25| 0.20-0.60 |0.17-0.20|Moderate |0.0-0.5] 0.37] 0.37] | |
I | I I I | I I | ot |
BeA: I I I I I ! I I ! . !
Skumpah--------- | ©0-2 | 12-20]1.15-1.30| 0.20-0.60 |0.12-0.15|Low |o.0-1.0] 0.43] 0.43| 5| 4L | 86
| 2-9 | 27-34]|1.15-1.25| 0.06-0.60 |0.14-0.17|Moderate |0.0-0.5} 0.37| 0.37| | |
| 9-16 | 27-34]1.15-1.25| 0.06-0.60 |0.09-0.12|Moderate |0.0-0.5] 0.37| 0.37] | |
| 16-48 | 15-19|1.15-1.25| 0.20-2.00 |0.06~0.08|Low |o.0-0.5| 0.49] 0.49] | |
| 48-60 | 18-34|1.30-1.45| 0.06-2.00 |0.06-0.08]Low |o.o-0.5| 0.37] 0.37| | |
I I I I I 1 I I ! 1 1
Bes: I I I I I ! ! I ! [ I
Sagers, Saline--| 0-12 | 27-34]1.15-1.25} 0.20-0.60 |0.08-0.10|Moderate |0.5-1.0] 0.32] 0.32] s | 4L | 86
| 12-25 | 27-34|1.15-1.25| 0.20-0.60 |0.02-0.05|Moderate {0.5-1.0] 0.32] 0.32] | |
| 25-60 | 27-34|1.15-1.25] 0.20-0.60 |0.02-0.05|Moderate [0.0-0.5| 0.37| 0.37] | |
I I I | ! I ! ! I (. |
BoW: I | I | | | | ! | [ !
Sagers, Wet. | I I | I I | | | [ |
I I I I ! I 1 1 | [ !
Bd: I I I I ! I I 1 I o I
Sagerg------~~-- | 0-12 | 27-34|1.15-1.25| 0.20-0.60 }0.17-0.20|Moderate |0.5-1.0] 0.32] 0.32| 5 | 4L | 86
| 12-60 | 27-34|1.15-1.25] 0.20-0.60 [0.17-0.20|Moderate |0.0-0.5| 0.37] 0.37| | |
I | I I I I ! ! | [ !
[ | I ASG A | | I [
Gnnamed--«--«-«- | o0-6 | 27- 35|1 15-1. 2s| 0.60-2.00 |0.19-0.21|Moderate |0.5-1.0| 0.43| 0.43| S | 4L | 86
| 6-60 | 1a 35|1 30-1. 40]m 0.16-0.18 |Moderate | --- | 0.43| 0.43| | |
I I | I ! ! [ I
Bk: I | I I I I | ! | o |
Blackston------- | 0-3 | 14-25|1.25-1.40] 0.60-2.00 |0.10-0.12|Low |o.s-1.0] 0.20] 0.37] 3 | 4L | 86
| 3-14 |} 23-32]|1.25-1.40| 0.20-2.00 |0.15-0.18|Low |o.0-0.5] 0.32] 0.32] | |
| 14-35 | 10-26]/1.25-1.50| 0.60-6.00 |0.05-0.09|Low |0.0-0.5] 0.15] 0.43] | |
| 35-55 | 5-15|1.35-1.50| 2.00-6.00 |0.03-0.04|Low |0.0-0.5| 0.05| 0.32] | |
| 55-70 | 2-12|1.45-1.60] 6.00-20.00]/0.03-0.04|Low |0.0-0.5] 0.05] 0.15] | |
I I | I | | | ! ! [ |
BKD: ! ! I ! ! ! ! ! | b |
Blackston--«=--- | 0-3 | 14-25]1.25-1.40| 0.60-2.00 |0.07-0.09|Low lo.5-1.0| 0.15} 0.37] 3 | 8 | ---
| 3-14 | 23-32]1.25-1.40] 0.20-2.00 |0.15-0.18]|Low |0.0-0.5] 0.32] 0.32| | |
| 14-35 | 10-26[1.25-1.50| 0.60-6.00 [0.05-0.09|Low |o.0-0.5| 0.15] 0.43] | |
| 35-55 | 5-15]/1.35-1.50] 2.00-6.00 |0.03-0.04]|Low |o.0-0.5] 0.05| 0.32] | |
| 55-70 | 2-12]1.45-1.60| 6.00-20.00|0.03-0.04|Low |0.0-0.5} 0.05] 0.15| | |
I I I |

|

|

|
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Appendix A: Hydrologic soil groups

Soils are classified into hydrologic soil groups
(HSG's) to indicate the minimum rate of infiltration
obtained for bare soil after prolonged wetting. The
HSG's, which are A, B, C, and D, are one element
used in determining runoff curve numbers (see
chapter 2). For the convenience of TR-55 users,
exhibit A-1 lists the HSG classification of United
States soils. .

The infiltration rate is the rate at which water
enters the soil at the soil surface. It is controlled by
surface conditions. HSG also indicates the
transmission rate—the rate at which the water
moves: within the soil. This rate is controlled by the
soil protile. Approximate numerical ranges for
transmission rates shown in the HSG definitions
were first published by Musgrave (USDA 1955). The
four groups are defined by SCS svil scientists as
follows:

Group A soils have low runoff potential and high
infiltration rates even when thoroughly wetted. They
consist chiefly of deep, well to excessively drained
sands or gravels and have a high rate of water
transmission (greater than 0.30 in/hr).

Group B soils have moderate infiltration rates when
thoroughly wetted and consist chiefly of moderately
deep to deep, moderately well to well drained soils
with moderately tine to morlerutely couarse textures.
These soils have a moderate rate of water
transmission (0.153-0.30 in/hr).

Group C soils have low infiltration rates when
thoroughly wetted and consist chiefly of soils with a
layer that impedes downwurd movement of water
and soils with moderately fine to fine texture. These
soils have a low rate of water transmission (0.05-0.15
in/hr). .
Group D soils have high runoff potential. They have
very low infiltrution rutes when thoroughly wetted
and consist chiefly of clay soils with a high swelling
potential, svils with a permanent high water table,
soils with a claypan or clay layer at or near the
surface, and shallow soils over nearly impervious
material. These soils have a very low rate of water
transmission (0-0.05in’hr).

(210-VI-TR-565, Second Ed., June 1986)

In exhibit A-1, some of the listed soils have an added
modifier; for example, “Abrazo, gravelly.” This
refers to a gravelly phase of the Abrazo series that
is found in SCS soil map legends.

Disturbed soil profiles

As a result of urbanization, the soil profile may be
considerably altered and the listed group
classification may no longer apply. In these
circumstances, use the following to determine HSG
according to the texture of the new surface soil,
provided that significant compaction has not vecurred
(Brakensiek and Rawls 1983):

HSG Soil textires

A Sand, loamy sand, or sandy loam

B Silt loum or loam

C Sandy clay loam

D Clay loam, silty clay loam, sandy clay, silty
clay, or clay

Drainage and group D soils

Some soils in the list are in group D because of a
high water table that creates a druinage problem.
Once these soils are effectively drained. they are
placed in a different group. For example, Ackermun
soil is classified as A/D. This indicates that the
drained Ackerman soil is in group A and the
undrained soil is in group D.
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25

ALLOWED
MAXIMUM
FLOW
(CFS)

20

2 3
GUTTER SLOPE (%)

MAXIMUM HALF STREET FLOWS (Sx=2%, n=0.016)
(Based upon Figures G-3 and G-4)
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ROAD TYPE

COMBINATION INLET CAPACITY (CFS)

SINGLE

DOUBLE

TRIPLE

2-YR

100-YR

2-YR

100-YR

2-YR

Urban Residential
(local)

6.4

13

9.5

22

12.7 3

Residential Collector,
Commercial and
Industrial Strects

3.2

13

4.9

22

6.5 31

Collector Streets
(3000 - 8000 ADT)

27

13

4.0

22

53 31

Principal and
Minor Arterials

6.0

13

9.0

22

12.0 31

Inlet capacities shown above are based upon: 1) use of non-cu
grates; 2) HEC-12 procedures; 3) clogging factors per Section {1} and 4) City/County standard inlets with 2-

inch radius on curb face and type C grates. Capacities shown for 2-year storms arc based upon depths allowed
by maximum street inundation per Figure "G-3". The 100-year capacities arc based upon a ponded depth of 1.0
foot. Note that only combination inlets are allowed in sag or sump conditions.

v
Van grates (similar to HEC-12 P-174-4

MAXIMUM INLET CAPACITIES:
SUMP OR SAG CONDITION

TABLE "G-1"

DEC 1994




Flow Capacity Above Tailwater Ditch
Cross Section for Triangular Channel

Project Description

Project Fite e:\fmw\benson.fm2
Worksheet Tailwater Ditch East of Site
Flow Element Triangular Channel
Method Manning's Formula

Solve For Discharge

Section Data

Mannings Coefficient 0.050

Channel Slope 0.006670 fi/ft
Depth 0.50 ft
Left Side Slope 8.00 H:V
Right Side Slope 100.00 H:V
Discharge 13.00 ft*/s

.
N e A_Tzso ft

1
VIAN
H 5.0
NTS
Mar 1, 2000 Willlams Engineering FlowMaster v4.1
09:42:09 Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 08708 (203) 755-1666 Page 1 of 1
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