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General Location and Description

A

Site and Major Basin Location

Stone Mountain Estates Subdivision (SME) is located in the south
Fruita area south of Interstate 70. The project is accessed via 1772
Road (Maple Street) and the Frontage Road of I-70. More
specifically, the project parcel numbers are, 2697-201-00-012, 017
and 093. The project can also be described as being in the West V2
of the NWY: of the NEY of Section 20, Township 1 North and
Range 2 West of the Ute Meridian. Exhibit 1 shows the general
location of the proposed project.

Streets in the vicinity include 1772 Road to the west and the I-70
Frontage Road to the north.

There are two major basins near the property. Little Salt Wash is
located to the northwest of the subject property and Adobe Creek is
located to the southeast of the subject property.

Site and Major Basin Description

The site is approximately 31.24 acres and is currently vacant with
varying types of vegetation ranging from bare ground and short
grass and weeds to few trees. Exhibit 2 shows the general
topography of the site and surrounding area. The property can be
described as flat in nature with an average slope of less than 1.0
percent to the southwest. The property does not have a recent
agricultural past.

The surrounding land use in the vicinity of the project is considered
to be low intensity. Subdivisions in the area include Greenbriar
Estates directly north, Peter Drive Condominiums to the west and
Red Cliffs Mobile Home Village one-half mile to the west.
Commercial property is located to the northwest at |-70 and State
Highway 340. Adobe Creek Golf Course is located southeast of the
project.

The soils located on the site are described as Ravola clay loam, 0-
2% slopes (Ra), Ravola fine sandy loam, 0-2% slopes (Rc) and
Billings silty clay loam 0-2% slopes (Bc). The Ravola soils is
defined as a hydro-group ‘B’ soil and the Billings soils is defined as
a hydro-group ‘C’ soil. For the purposes of this report, a hydro-
group ‘C’ soil will be assumed for the entire property. Exhibit 3
(Reference 3) shows the soil map subject property.
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The property does not drain to either of the major basins mentioned
in section I-A. Instead, this property is located in a small basin that
is between Little Salt Wash and Adobe Creek. This basin seems to
include area between Murray Drain (located east of the property)
and the Arcuby Drain, which is the jurisdiction of the Grand
Junction Drainage District. The southern extents of the downtown
area of Fruita and a small area of I-70 drain towards the Arcuby
Drain. The Arcuby Drain flows directly to the Colorado River
approximately one-quarter mile to the south of the project. It is
estimated that the basin size is approximately 400 acres. For the
purposes of this report, the major basin will be named the Arcuby
Drain Basin.

The SME property is located within Zone X as indicated on the
FEMA Flood Insurance Rate Map 3 of 4 for the Town of Fruita and
is shown on Exhibit 4.

Il. Existing Drainage Conditions

A.

Major Basin

The Arcuby Drain is the main conveyance feature in the Arcuby
Drain basin and is controlled by the Grand Junction Drainage
District. The drain’s primary purpose is to collect and convey
groundwater and irrigation tailwater. The drain runs from |-70 south
along 17%2 Road to the Colorado River.

Large acreage parcels and homesteads are the most common land
use in the basin, but land uses also include a small portion of south
downtown Fruita, traditional single family subdivisions and a short
length of I-70.

An informal analysis of this area was performed by Williams
Engineering in conjunction with an area wide study with the Fruita
area. The report is entitled “Stormwater Management Master Plan
for the City of Fruita, June 1998”". This study refers to this area as
the southwest Fruita area and Exhibit 5 shows the studies map of
the area. No drainage problems for the basin were mentioned in
this report and only two short sections of pipe exist downstream of
the subject property. These sections can be described as
crossings, one for a private driveway and the second for crossing
the drain to the east side of 172 Road at I/2 Road. The first
crossing is a 24-inch pipe and the second is a 30-inch concrete
pipe. From Iz Road, the drain flows free to the river. The 100-year

5



event along the Colorado River is encountered 1/8-mile south of 1’2
Road.

B. Site

The SME property has two historic drainage basins, H1 and H2.
The northwest basin, H1, flows southwest towards the Arcuby Drain
and the southeast basin, H2, flows southwest then west towards
the Arcuby Drain. All irrigation ditches were ignored in the analysis
of each basin as required by the SWMM in section |.A.4.a, page |-3.
It should be noted that stormwater generated on-site is blocked
from free conveyance to the Arcuby Drain by an irrigation ditch and
17%. Road. However, for the purpose of this report, the irrigation
ditch was ignored as a conveyance element as required. In
addition, 17%2 Road does not have a significant crown as is typical
with many rural-type roads in the Mesa County area. Therefore, it
has been assumed that once stormwater reaches the southwest
corner of the site, it travels west across 172 Road to the Arcuby
Drain. A Pre-Development Drainage Map is included with this
report. This map shows the basins, flow paths and historic
drainage flow rates. Exhibits 7-10 show the time of concentration
and flow calculations for basins H1 and H2.

The groundcover is the same for both basins and can be described
as pasture area ranging from bare ground to short grasses and
weeds with a few trees. Exhibit 6 shows the ‘C’ values taken from
Table B-1 of the SWMM.

There is no area that contributes a significant amount of offsite
stormwater to the subject property. The area north of the SME
property includes Greenbriar Estates that drains directly west and a
neighboring 2-acre parcel that mainly drains southwest. Some of
the property does drain southwest into the subject property and has
been accounted for in the historic calculations. An elevated
irrigation ditch prevents runoff from entering the property from the
east. The area south of the property drains to the south away from
the property. The land west drains south away from the property
and is separated from the subject property by the Arcuby Drain.

M. Proposed Drainage Conditions

A. Changes in Drainage Patterns

The historic drainage patterns will not be changed from those
described in Section |I-B of this report.
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Maintenance Issues

The maintenance of the surface drainage elements located within
the street right-of-way will be the responsibility of the City of Fruita
Public Works Department.

V. Design Criteria & Approach

A.

General Considerations

This drainage report has been prepared for the Stone Mountain
Estates Final Plan and Plat application to the City of Fruita. The
only drainage report that has been performed for the area has been
the previously mentioned Williams Study of the Fruita area. This
study does not affect the SME property other than it gives general
drainage patterns for the area south of I-70.

This project and the planned drainage design conforms to the Mesa
County Stormwater Management Manual (SWMM). Therefore, the
master planning issues for drainage in the area is considered
addressed, as the project will not impact the area more than historic
conditions.

Constraints around the property include the varying topography,
existing irrigation ditches and the Arcuby Drain.

Hydrology

The Mesa County Stormwater Management Manual (SWMM) was
used for the preparation of this Final Drainage Report. The design
storms are defined in the SWMM as the 2-year and 100-year
events. As the site is within the Grand Valley area, the Grand
Valley area precipitation information was used and is outlined within
the SWMM. The rational method was used to analyze the
hydrology for onsite and offsite basins.

As stated earlier, there are two onsite basins, H1 and H2. Exhibits
7 and 8 shown the calculations for the time of concentration and
peak flow for basin H1 and Exhibits 9 and 10 show the same
calculations for basin H2. Basin H1 has a peak 2-year flow of 2.29
cfs and a 100-year peak flow of 11.41 cfs. Basin H2 has a peak 2-
year flow of 1.0 cfs and a 100-year peak flow of 4.98 cfs.



There are 8 developed basins for the ultimate development of the
entire project. A Post-Development Drainage Map is included in
the appendix that shows the information for each basin. Exhibit 11
shows the developed ‘C’ values taken from Table B-1 of the SWMM
for the developed calculations.

The basin sizes and corresponding 2-year and 100-year flows for
each developed basin are as follows. Basin D1 is 1.58 acres and
has a 2-year flow of 0.46 cfs and a 100-year flow of 2.36 cfs. Basin
D2 is 6.07 acres and has a 2-year flow of 1.7 cfs and a 100-year
flow of 8.71 cfs. Basin D3 is 1.06 acres and has a 2-year flow of
0.36 cfs and a 100-year flow of 1.86 cfs. Basin D4 is 7.71 acres
and has a 2-year flow of 1.89 cfs and a 100-year flow of 9.62 cfs.
Basin D5 is 0.78 acres and has a 2-year flow of 0.25 cfs and a 100-
year flow of 1 .26 cfs. Basin D6 is 0.81 acres and has a 2-year flow
of 0.25 cfs and a 100-year flow of T.31 cfs. Basin D7 is 4.29 acres
and has a 2-year flow of 0.99 cfs and a 100-year flow of 5.05 cfs.
Basin D8 is 8.39 acres and has a 2-year flow of 2.05 cfs and a 100-
year flow of 10.45 cfs.

Normally, development projects that are designed in accordance
with the Mesa County SWMM are required to utilize a detention
pond to control increases in stormwater runoff. In the case of SME,
the distance to the 100-year floodplain of the Colorado River is
approximately one-half mile. The Preliminary Plan application for
this project received direction by the former Fruita Engineer to not
detain any stormwater. The reason for this is to route the
stormwater from the site, to the Arcuby Drain and to the river as
quickly as possible. The only question then becomes can the
Arcuby Drain convey the increase in stormwater. The answer is
yes, but two culverts, one at a driveway and one at 172 Road, must
be replaced with larger culverts. The Grand Junction Drainage
District and the new Fruita Engineer have agreed with this concept.
For the reasons mentioned above, there is no detention pond
provided for this project.

Hydraulics

There are three groups of conveyance elements: street curb and
gutter, offsite culvert improvements and the onsite storm sewer.
Each element has been hydraulically analyzed and the results are
outlined below.

There are two street curb and gutter sections that are used for this
project. The local residential street section at one-half percent will
allow 9 cfs for half-street flow for the 2-year event according to
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Figures G-3 and G-5 of the SWMM. This project has no street
section that will be subject to that amount of 2-year flow. However,
the residential collector street section only allows a 2-year flow of
approximately 2.7 cfs. This is shown on Exhibits 28-30. The street
profiles and stormwater inlets for the project have been designed to
limit the 2-year flow to the allowable inundation limits as shown on
figure G-3 of the SWMM.

The Arcuby Drain has two culvert crossings that must be replaced
with larger pipe to accept the increase in stormwater from the
project as described in section IV, paragraph five of this report.
The first culvert is located approximately 125 feet south of the
southwest corner of the site. The current culvert is a 24-inch in size
and the capacity calculations are shown on Exhibits 31-32. Exhibit
31 calculates the existing depth of flow to establish the tailwater
depth needed for the nomograph calculation for capacity shown on
Exhibit 32. This process is repeated for the proposed culvert
replacement at the driveway shown on Exhibits 33 and 34 and the
existing culvert and its replacement under 12 Road, shown on
Exhibits 35-38.

The storm sewer for Filing One is located in Kaley Drive and will
serve the southern half of the overall development. The storm
sewer was designed based on the basin size it serves as well as
the time of concentration, Rational ‘C’ value and precipitation data
provided by the SWMM. The storm sewer is sized for the
developed 100-year runoff. Exhibits 39-44 show a schematic of the
storm sewer, the tabulated results of the calculations and profiles of
certain sections of the storm sewer.

Storm sewer will be required in future filings of this project.
Calculations for the future storm sewer have not been included with
this report, as no design has been finalized.



V. Results and Conclusions
A. Runoff rates for 2 and 100 Year Storms

Existing Total Onsite Runoff Rates:

Basin H1
2-Year = 2.29 cfs
100-Year = 11.41 cfs

Basin H2
2-Year = 1.0 cfs
100-Year = 4.98 cfs

Sum of 100-year Historic Flows = 16.39 cfs

Basin D1
2-Year = 0.46 cfs
100-Year = 2.36 cfs

Basin D3
2-Year = 0.36 cfs
100-Year = 1.86 cfs

Basin D5
2-Year = 0.25 cfs
100-Year = 1.26 cfs

Basin D7
2-Year = 0.99 cfs
100-Year = 5.05 cfs

Proposed Total Site Runoff Rates:

Basin D2
2-Year = 1.7 cfs
100-Year = 8.71 cfs

Basin D4
2-Year = 1.89 cfs
100-Year = 9.62 cfs

Basin D6
2-Year = 0.25 cfs
100-Year = 1.31 c¢fs

Basin D8
2-Year = 2.05 cfs
100-Year = 10.45 cfs

Sum of 100-year Developed Flows = 40.62 cfs

Difference in Historic and Developed Flows = 24.23 cfs
(Size offsite culverts to convey this additional flow)

B. Overall Compliance

This report followed the Mesa County Stormwater Management
Manual for drainage design, policy and criteria.
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Report Limits

This report was completed for the submittal of the Final Plan and
Plat for Stone Mountain Estates Subdivision, Filing One. The
report encompasses the entire subject property. This report has
not considered any offsite areas other than a field determination
that adjacent areas do not affect the subject property.

An overall grading plan and conceptual storm sewer design for
future filings have been considered in the preparation of this report.
If there is any deviation from these plans, a revised drainage report
must be performed.
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STONE MOUNTAIN SOILS MAP
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TIME OF CONCENTRATION CALCULATION WORKSHEET

JOB NAME: Stone Mountain Estates
JOB NUMBER: 200022.4
DATE: 8/11/00
BASIN DESIGNATION: H1 - Historic on-site

Historic Conditions
Flowing to: Southwest Corner
OVERLAND FLOW: 2-Year 100-Year
Surface Description: Pasture in poor shape and bare ground
Rational Coefficient: c<2>: 0.26 0.32
Flow Length, L (total < 300 ft.) 300 ft. 300 ft.
Land Slope, S 0.007 f/it 0.007 ft/fft
To<2> (Figure E-2): 29.49 min.
To<100> (Figure E-2): 27.39 min.

SHALLOW CONCENTRATED FLOW

Surface Description: Pasture in poor shape and bare ground
Flow Length, L 700 ft. 700 ft.
Flow Slope, S 0.005 fi/ft 0.005 ft/ft
Flow Velocity: (Figure E-3) 0.5 ft/sec 0.5 ft/sec
Travel Time = L/(60V) 23.33 min. 23.33 min.
CHANNEL FLOW

Cross-Sectional Flow Area, a 6.00 ftr2

Wetted Perimeter, Pw 6.00 ft.

Hydraulic Radius, r = a/Pw 1.00 ft.

Channel Slope, S 0.006 ft./ft.

Manning's Coefficient, n 0.050

Velocity, V=1.49r*.67s%.5/n 2.31 ft./sec.

Flow Length, L 770.00 ft.

Travel Time = L/(60V) 5.56 min.

TIME OF CONCENTRATION
Tc<2> 58.39 min.
Tc<100> 56.28 min.

EXHIBIT 7



RUNOFF CALCULATION WORKSHEET
RATIONAL METHOD

JOB NAME: Stone Mountain Estates
JOB NUMBER: 200022.40
DATE: 8/11/00
BASIN DESIGNATION: H1 - Historic On-Site
FLOWING TO: South Boundary
1. Basin Area 25.500 acres
2. Time of Concentration
2-Year 58.39 min.
100-Year 56.28 min.

3. Storm Intensity (for use in the Grand Valley)
per Table "A-1a"

2-year 26.71 0.35 in/hr
Tc +19.01

100-Year  104.94 1.40  in/hr
Tc+18.38

4. Composite Runoff Coefficients

2-Year 0.26
100-Year 0.32
5. Q=CIA
Q(2)= 0.26 x 0.35 X 25500 = 2.29 cfs
Q(100)= 0.32 x 1.40 X 25500 = 11.41 cfs

EXHIBIT 8



TIME OF CONCENTRATION CALCULATION WORKSHEET

JOB NAME:
JOB NUMBER: 200022.4
DATE: 8/11/00

BASIN DESIGNATION:
Flowing to:

OVERLAND FLOW:

Surface Description:

Rational Coefficient: c<2>:
Flow Length, L (total < 300 ft.)
Land Slope, S

To<2> (Figure E-2):

To<100> (Figure E-2):.

Stone Mountain Estates

H2 - Historic on-site
Historic Conditions
Southwest Corner

2-Year 100-Year
Pasture in poor shape and bare ground
0.26 0.32
150 ft. 150 ft.
0.017 fuit 0.017 fuft
15.52 min.
14.41 min.

SHALLOW CONCENTRATED FLOW

Surface Description:

Flow Length, L

Flow Slope, S

Flow Velocity: (Figure E-3)
Travel Time = L/(60V)

CHANNEL FLOW
Cross-Sectional Flow Area, a
Wetted Perimeter, Pw
Hydraulic Radius, r = a/Pw
Channel Slope, S

Manning's Coefficient, n
Velocity, V=1.49r*.67s”.5/n
Flow Length, L

Travel Time = L/(60V)

TIME OF CONCENTRATION
Tc<2> 32.88 min.
Tc<100> 31.77 min.

Pasture in poor shape and bare ground
450 ft. 450 ft.
0.003 ft/ft 0.003 fi/ft
0.5 ft/sec 0.5 ft/sec
15.00 min. 15.00 min.

3.00 ftr2

4.50 ft.

0.67 ft.
0.006 ft./ft.
0.050

1.76 ft./sec.

250.00 ft.
2.37 min.

EXHIBIT 9



RUNOFF CALCULATION WORKSHEET
RATIONAL METHOD

JOB NAME: Stone Mountain Estates
JOB NUMBER: 200022.40
DATE: 8/11/00
BASIN DESIGNATION: H2 - Historic On-Site
FLOWING TO: South Boundary
1. Basin Area 7.500 acres

2. Time of Concentration
2-Year 32.88 min.

100-Year 31.77 min.

3. Storm Intensity (for use in the Grand Valley)
per Table "A-1a"

2-year 26.71 0.51 in/hr
Tc + 19.01
100-Year  104.94 2.07 in/hr
Tc+18.8
4. Composite Runoff Coefficients
2-Year 0.26
100-Year 0.32
5. Q=CIA
Q(2)= 0.26 x 0.51 x 7.500 = 1.00 cfs
Q(100)= 0.32 x 2.07 x 7500 = 4.98 cfs

EXHIBIT 10



Developed Conditions
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TIME OF CONCENTRATION CALCULATION WORKSHEET

JOB NAME:
JOB NUMBER:
DATE:

BASIN DESIGNATION:
Flowing to:

OVERLAND FLOW:
Surface Description:
Rational Coefficient:
Flow Length, L (total < 300 ft.)
Land Slope, S

To<2> (Figure E-2):

To<100> (Figure E-2):

c<2>:

Stone Mountain Estates
200022.4
8/11/00

D1 - Developed Conditions

Basin Inlet
2-Year 100-Year
Residential Lawn

0.36 0.45

80 ft. 80 ft.
0.02 ft/ft 0.02 ft/it
9.46 min.
8.31 min.

SHALLOW CONCENTRATED FLOW

Surface Description:

Flow Length, L

Flow Slope, S

Flow Velocity: (Figure E-3)
Travel Time = L/(60V)

CHANNEL FLOW
Cross-Sectional Flow Area, a
Wetted Perimeter, Pw
Hydraulic Radius, r = a/Pw
Channel Slope, S

Manning's Coefficient, n
Velocity, V=1.49r".67s”.5/n
Fiow Length, L

Travel Time = L/(60V)

TIME OF CONCENTRATION
Tc<2> 13.97 min.
Tc<100> 12.82 min.

Shallow Street Flow
150 ft.
0.0066 ft/ft
1.6 ft/sec
1.56 min.

150 ft.
0.0066 ft/ft
1.6 ft/sec
1.56 min.

1.40 fir2
12.00 ft.
0.12 ft.
0.0066 ft./ft.
0.016
1.81 ft./sec.
320.00 ft.
2.95 min.

EXHIBIT 12



RUNOFF CALCULATION WORKSHEET

RATIONAL METHOD

JOB NAME: Stone Mountain Estates

JOB NUMBER: 200022.40
DATE: 8/11/00

BASIN DESIGNATION: D1 - Developed Conditions
FLOWING TO: Basin Inlet

1. Basin Area

2. Time of Concentration
2-Year
100-Year

3. Storm Intensity (for use in the Grand Valley)
per Table "A-1a"

2-year 26.71
Tc+19.01
100-Year 104.94
Tc+18.8
4. Composite Runoff Coefficients
2-Year
100-Year
5. Q=CIA
Q2)= 0.36 x 0.81
Q(100)= 0.45 x 3.32

X
X

1.580

13.97

12.82

__ 081

3.32

0.36

0.45

1.580
1.580

acres

min.
min.

in/hr

in/hr

0.46 cfs
2.36 cfs

EXHIBIT 13



TIME OF CONCENTRATION CALCULATION WORKSHEET

JOB NAME: Stone Mountain Estates

JOB NUMBER: 200022.4

DATE: 8/11/00

BASIN DESIGNATION: D2 - Developed Conditions
Flowing to: Basin Inlet

OVERLAND FLOW: 2-Year 100-Year
Surface Description: Residential Lawn

Rational Coefficient: c<2>: 0.36 0.45
Flow Length, L (total < 300 ft.) 80 ft. 80 ft.
Land Slope, S 0.02 ft/ft 0.02 fi/ft
To<2> (Figure E-2): 9.46 min.

To<100> (Figure E-2): 8.31 min.

SHALLOW CONCENTRATED FLOW

Surface Description: Shallow Street Flow

Flow Length, L 150 ft. 150 ft.
Flow Slope, S 0.0073 ft/ft 0.0073 ft/ft
Flow Velocity: (Figure E-3) 1.75 ft/sec 1.75 ft/sec
Travel Time = L/(60V) 1.43 min. 1.43 min.
CHANNEL FLOW

Cross-Sectional Flow Area, a 1.40 ftr2

Wetted Perimeter, Pw 12.00 ft.

Hydraulic Radius, r = a/Pw 0.12 ft.

Channel Slope, S 0.0073 ft./ft.

Manning's Coefficient, n 0.016

Velocity, V=1.49r*.67s".5/n 1.90 ft./sec.

Flow Length, L 500.00 ft.

Travel Time = L/{60V) 4.39 min.

TIME OF CONCENTRATION
Tc<2> 15.27 min.
Tc<100> 14.12 min.

EXHIBIT 14



RUNOFF CALCULATION WORKSHEET

RATIONAL METHOD

JOB NAME: Stone Mountain Estates

JOB NUMBER: 200022.40
DATE: 8/11/00

BASIN DESIGNATION: D2 - Developed Conditions
FLOWING TO: Basin Inlet

1. Basin Area

2. Time of Concentration
2-Year
100-Year

3. Storm Intensity (for use in the Grand Valley)
per Table "A-1a"

2-year 26.71
Tc + 19.01
100-Year  104.94
Tc+18.8
4. Composite Runoff Coefficients
2-Year
100-Year
5. Q=CIA
Q(2)= 0.36 x 0.78
Q(100)= 0.45 x 3.19

X
X

6.070

16.27

14.12

0.78

3.19

0.36

0.45

6.070
6.070

acres

min.
min.

infhr

in/hr

1.70 cfs
8.71 cfs

EXHIBIT 15



TIME OF CONCENTRATION CALCULATION WORKSHEET

JOB NAME: Stone Mountain Estates

JOB NUMBER: 200022.4

DATE: 8/11/00

BASIN DESIGNATION: D3 - Developed Conditions
Flowing to: Basin Inlet

OVERLAND FLOW: 2-Year 100-Year
Surface Description: Residential Lawn

Rational Coefficient: c<2>: 0.36 0.45
Flow Length, L (total < 300 ft.) 50 ft. 50 ft.
Land Slope, S 0.02 ft/ft 0.02 ft/ft
To<2> (Figure E-2): 7.48 min.

To<100> (Figure E-2): 6.57 min.

SHALLOW CONCENTRATED FLOW

Surface Description: Shallow Street Flow

Flow Length, L 80 ft. 80 ft.
Flow Slope, S 0.024 f/ft 0.024 fu/ft
Flow Velocity: (Figure E-3) 3.0 fi/sec 3.0 ft/sec
Travel Time = L/(60V) 0.44 min. 0.44 min.

CHANNEL FLOW

Cross-Sectional Flow Area, a 1.40 ftA2
Wetted Perimeter, Pw 12.00 ft.
Hydraulic Radius, r = a/Pw 0.12 ft.
Channel Slope, S 0.0080 ft./ft.
Manning's Coefficient, n 0.016
Velocity, V=1.49r*.67s*.5/n 1.99 ft./sec.
Fiow Length, L 125.00 ft.
Travel Time = L/(60V) 1.05 min.
TIME OF CONCENTRATION

Te<2> 8.97 min.

Tc<100> 8.06 min.

EXHIBIT 16



RUNOFF CALCULATION WORKSHEET
RATIONAL METHOD

JOB NAME: Stone Mountain Estates

JOB NUMBER: 200022.40
DATE: 8/11/00

BASIN DESIGNATION: D3 - Developed Conditions
FLOWING TO: Basin Inlet
1. Basin Area 1.060 acres
2. Time of Concentration
2-Year 8.97 min.
100-Year 8.06 min.

3. Storm Intensity (for use in the Grand Valley)
per Table "A-1a"

2-year 26.71 0.95 in/hr
Tc +19.01
100-Year  104.94 3.91 in/hr
Tc+18.8
4. Composite Runoff Coefficients
2-Year 0.36
100-Year 0.45
5. Q=CIA
Q(2)= 0.36 x 0.95 x 1060 = 0.36cfs
Q(100)= 0.45 x 3N x 1.060 = 1.86 cfs

EXHIBIT 17



TIME OF CONCENTRATION CALCULATION WORKSHEET

JOB NAME: Stone Mountain Estates

JOB NUMBER: 200022.4

DATE: 8/11/00

BASIN DESIGNATION: D4 - Developed Conditions
Flowing to: Basin Inlet

OVERLAND FLOW: 2-Year 100-Year
Surface Description: Residential Lawn

Rational Coefficient: c<2>: 0.36 0.45
Flow Length, L (total < 300 ft.) 90 ft. 90 ft.
Land Slope, S 0.02 fi/ft 0.02 fUft
To<2> (Figure E-2): 10.03 min.

To<100> (Figure E-2): 8.81 min.

SHALLOW CONCENTRATED FLOW

Surface Description: Shallow Street Flow

Flow Length, L 150 ft. 150 ft.
Flow Slope, S , 0.0071 ft/ft 0.0071 ft/ft
Flow Velocity: (Figure E-3) 1.6 ft/sec 1.6 ft/sec
Travel Time = L/(60V) 1.56 min. 1.56 min.
CHANNEL FLOW

Cross-Sectional Flow Area, a 1.40 ftr2

Wetted Perimeter, Pw 12.00 fi.

Hydraulic Radius, r = a/Pw 0.12 ft.

Channel Slope, S 0.0075 ft./ft.

Manning's Coefficient, n 0.016

Velocity, V=1.49r*.67s.5/n 1.92 ft./sec.

Flow Length, L 1000.00 ft.

Travel Time = L/(60V) 8.66 min.

TIME OF CONCENTRATION

Te<2> 20.25 min.

Tc<100> 19.03 min.

EXHIBIT 18



RUNOFF CALCULATION WORKSHEET

RATIONAL METHOD

JOB NAME: Stone Mountain Estates

JOB NUMBER: 200022.40
DATE: 8/11/00

BASIN DESIGNATION: D4 - Developed Conditions
FLOWING TO: Basin Inlet

1. Basin Area

2. Time of Concentration
2-Year
100-Year

3. Storm Intensity (for use in the Grand Valley)
per Table "A-1a"

2-year 26.71
Tc +19.01
100-Year 104.94
Tc+18.8
4. Composite Runoff Coefficients
2-Year
100-Year
5. @=CIA
Q(2)= 0.36 x 0.68
Q(100)= 0.45 x 277

X
X

7.710

20.25

19.03

0.68

2.77

0.36

0.45

7.710
7.710

acres

min.
min.

in/hr

in/hr

1.89 cfs
9.62 cfs

EXHIBIT 19



TIME OF CONCENTRATION CALCULATION WORKSHEET

JOB NAME: Stone Mountain Estates

JOB NUMBER: 200022.4

DATE: 8/11/00

BASIN DESIGNATION: D5 - Developed Conditions

Flowing to: Basin Inlet

OVERLAND FLOW: 2-Year 100-Year
Surface Description: Residential Lawn

Rational Coefficient: c<2>: 0.36 0.45
Flow Length, L (total < 300 ft.) 90 ft. 90 ft.
Land Slope, S 0.02 ft/ft 0.02 ft/ft
To<2> (Figure E-2): 10.03 min.

To<100> (Figure E-2): 8.81 min.
SHALLOW CONCENTRATED FLOW

Surface Description: Shallow Street Flow

Flow Length, L 50 ft. 50 ft.
Flow Slope, S 0.008 ft/ft 0.008 ft/ft
Flow Velocity: (Figure E-3) 1.8 ft/sec 1.8 ft/sec
Travel Time = L/(60V) 0.46 min. 0.46 min,
CHANNEL FLOW

Cross-Sectionat Flow Area, a 1.40 fth2

Wetted Perimeter, Pw 12.00 ft.

Hydraulic Radius, r = a/Pw 0.12 ft.

Channel Slope, S 0.0080 ft./it.

Manning's Coefficient, n 0.016

Velocity, V=1.49r*.67s*.5/n 1.99 ft./sec.

Flow Length, L 130.00 ft.

Travel Time = L/(60V) 1.09 min.

TIME OF CONCENTRATION
Tc<2> 11.58 min.
Tc<100> 10.36 min.

EXHIBIT 20



RUNOFF CALCULATION WORKSHEET
RATIONAL METHOD

JOB NAME: Stone Mountain Estates

JOB NUMBER: 200022.40
DATE: ; 8/11/00

BASIN DESIGNATION: D5 - Developed Conditions
FLOWING TO: Basin Inlet
1. Basin Area 0.780 acres
2. Time of Concentration
2-Year 11.58 min.
100-Year 10.36 min.

3. Storm Intensity (for use in the Grand Valley)
per Table "A-1a"

2-year 26.71 0.87  in/hr
Tc + 19.01

100-Year  104.94 3.60 in/r
Tc+18.8

4. Composite Runoff Coefficients

2-Year 0.36
100-Year 0.45
5. Q=CIA
Q(2)= 0.36 x 0.87 x 0780 = 0.25cfs
Q(100)= 0.45 x 3.60 x 0780 = 1.26 cfs

EXHIBIT 21



TIME OF CONCENTRATION CALCULATION WORKSHEET

JOB NAME: Stone Mountain Estates

JOB NUMBER: 200022.4

DATE: 8/11/00

BASIN DESIGNATION: D6 - Developed Conditions
Flowing to: Basin Inlet

OVERLAND FLOW: 2-Year 100-Year
Surface Description: Residential Lawn

Rational Coefficient: c<2>: 0.36 0.45
Flow Length, L (total < 300 ft.) 90 ft. 90 ft.
Land Slope, S 0.02 fi/ft 0.02 ft/t
To<2> (Figure E-2): 10.03 min.

To<100> (Figure E-2): 8.81 min.

SHALLOW CONCENTRATED FLOW

Surface Description: Shallow Street Flow

Flow Length, L 50 ft. 50 ft.
Flow Slope, S 0.008 ft/it 0.008 ft/ft
Flow Velocity: {(Figure E-3) 1.8 fi/sec 1.8 ft/sec
Travel Time = L/(60V) 0.46 min. 0.46 min.
CHANNEL FLOW

Cross-Sectional Flow Area, a 1.40 ftr2

Wetted Perimeter, Pw 12.00 ft.

Hydraulic Radius, r = a/Pw 0.12 ft.

Channel Slope, S 0.0080 ft./ft.

Manning's Coefficient, n 0.016

Velocity, V=1.49r*.67sA.5/n 1.99 ft./sec.

Flow Length, L 135.00 fi.

Travel Time = L/(60V) 1.13 min.

TIME OF CONCENTRATION
Tc<2> 11.62 min.
Tc<100> 10.41 min.

EXHIBIT 22



RUNOFF CALCULATION WORKSHEET
RATIONAL METHOD

JOB NAME: Stone Mountain Estates
JOB NUMBER: 200022.40
DATE: 8/11/00

BASIN DESIGNATION: D6 - Developed Conditions
FLOWING TO: Basin Inlet

—

. Basin Area 0.810 acres

2. Time of Concentration
2-Year 11.62 min.
100-Year 10.41 min.

3. Storm Intensity (for use in the Grand Valley)
per Table "A-1a"

2-year  26.71 0.87 in/hr
Tc +19.01

100-Year  104.94 3.59 in/r
Tc+18.8

4. Composite Runoff Coefficients

2-Year 0.36
100-Year 0.45
5. Q=CIA
Q(2)= 0.36 x 0.87 X 0810 = 0.25¢cfs
Q(100)= 0.45 x 3.59 % 0810 = 1.31 cfs

EXHIBIT 23



TIME OF CONCENTRATION CALCULATION WORKSHEET

JOB NAME: Stone Mountain Estates

JOB NUMBER: 200022.4

DATE: 8/11/00

BASIN DESIGNATION: D7 - Developed Conditions
Flowing to: Basin Inlet

OVERLAND FLOW: 2-Year 100-Year
Surface Description: Residential Lawn

Rational Coefficient: c<2>; 0.36 0.45
Flow Length, L (total < 300 ft.) 90 ft. 90 ft.
Land Slope, S 0.02 ft/ft 0.02 ft/ft
To<2> (Figure E-2): 10.03 min.

To<100> (Figure E-2): 8.81 min.

SHALLOW CONCENTRATED FLOW

Surface Description: Shallow Street Flow

Flow Length, L 150 ft. 150 ft.
Flow Slope, S 0.005 ft/ft 0.005 ft/ft
Flow Velocity: (Figure E-3) 1.5 ft/sec 1.5 ft/sec
Travel Time = L/(60V) 1.67 min. 1.67 min.
CHANNEL FLOW

Cross-Sectional Flow Area, a 1.40 ftA2

Wetted Perimeter, Pw 12.00 ft.

Hydraulic Radius, r = a/Pw 0.12 ft.

Channel Slope, S 0.0063 ft./it.

Manning's Coefficient, n 0.016

Velocity, V=1.49r*.67s*.5/n 1.76 ft./sec.

Flow Length, L 1150.00 ft.

Travel Time = L/(60V) 10.87 min.

TIME OF CONCENTRATION
Tc<2> 22.56 min.
Tc<100> 21.34 min.

EXHIBIT 24



RUNOFF CALCULATION WORKSHEET
RATIONAL METHOD

JOB NAME: Stone Mountain Estates
JOB NUMBER: 200022.40
DATE: 8/11/00

BASIN DESIGNATION: D7 - Developed Conditions
FLOWING TO: Basin Inlet

-_—

. Basin Area

2. Time of Concentration
2-Year
100-Year

3. Storm Intensity (for use in the Grand Valley)
per Table "A-1a"

2-year 26.71
Tc +19.01
100-Year 104.94
Tc +18.8
4. Composite Runoff Coefficients
2-Year
100-Year
5. @=CIA
Q(2)= 0.36 x 0.64
Q(100)= 0.45 x 2.61

X
X

4.290

22.56

21.34

0.64

2.61

0.36

0.45

4.290
4.290

acres

min.
min.

in/hr

in/hr

0.99 cfs
5.05 cfs

EXHIBIT 25



TIME OF CONCENTRATION CALCULATION WORKSHEET

JOB NAME:
JOB NUMBER:
DATE:

BASIN DESIGNATION:
Flowing to:
OVERLAND FLOW:

Surface Description:
Rational Coefficient:

Flow Length, L (total < 300 ft.)

Land Slope, S
To<2> (Figure E-2):
To<100> (Figure E-2):

SHALLOW CONCENTRATED FLOW
Shallow Street Flow

Surface Description:

Flow Length, L

Flow Slope, S

Flow Velocity: (Figure E-3)
Travel Time = L/(60V)

CHANNEL FLOW
Cross-Sectional Flow Area, a
Wetted Perimeter, Pw
Hydraulic Radius, r = a/Pw
Channel Slope, S

Manning's Coefficient, n
Velocity, V=1.49r*.67s2.5/n
Flow Length, L

Travel Time = L/(60V)

TIME OF CONCENTRATION
Tc<2> 20.32 min.
Tc<100> 19.10 min.

Stone Mountain Estates
200022.4
8/11/00

Basin Inlet

2-Year
Residential Lawn

0.36
90 ft.
0.02 ft/ft

10.03 min.

135 ft.
0.0062 ft/ft
1.6 ft/sec
1.41 min.

1.40 fth2
12.00 ft.
0.12 ft.
0.0063 ft./it.
0.016
1.76 ft./sec.
940.00 ft.
8.88 min.

D8 - Developed Conditions

100-Year

0.45
90 ft.
0.02 ft/ft

8.81 min.

135 ft.
0.0062 ft/ft
1.6 ft/sec
1.41 min.

EXHIBIT 26



RUNOFF CALCULATION WORKSHEET
RATIONAL METHOD

JOB NAME: Stone Mountain Estates

JOB NUMBER: 200022.40
DATE: 8/11/00

BASIN DESIGNATION: D8 - Developed Conditions
FLOWING TO: Basin Inlet
1. Basin Area 8.390 acres
2. Time of Concentration
2-Year 20.32 min.
100-Year . 19.10 min.

3. Storm Intensity (for use in the Grand Valley)
per Table "A-1a"

2-year 26.71 0.68 in/hr
Tc+19.01
100-Year  104.94 277 in/hr
Tc+18.8
4. Composite Runoff Coefficients
2-Year 0.36
100-Year 0.45
5. Q=CIA
Q(2)= 0.36 x 0.68 x 8390 = 2.05¢cfs
Q(100)= 0.45 x 2.77 x 8390 = 10.45 cfs
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Conveyance Elements



Stone Mountain Estates - Urban Residential Collector Gutter Fiow

Worksheet for Gutter Section

Project Description

Worksheet Urban Residential Collector
Type Gutter Section

Solve For Discharge

Input Data

Slope 0.005000 ft/ft

Gutter Width 1.42 ft

Gutter Cross Slope  0.083300 ft/ft

Road Cross Slope  0.020000 ft/ft

Spread 11.50 ft

Mannings Coefficient 0.016

Resuits

Discharge 2.72 cfs
Flow Area 1.4 ft?
Depth 0.32 ft

Gutter Depression 1.1 in

Velocity 1.96 ft/s
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Cross Section
Cross Section for Gutter Section

Project Description

Worksheet Urban Residential Collector
Type Gutter Section
Solve For Discharge

Section Data

Slope 0.005000 fuft
Discharge 2.72 cfs
Gutter Width 1.42 ft

Gutter Cross Slope  0.083300 ft/ft
Road Cross Slope 0.020000 ft/ft
Spread 11.50 ft
Mannings Coefficient 0.016
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Curve

Plotted Curves for Gutter Section

Project Description

Worksheet Urban Residential Collector
Type Gutter Section
Solve For Discharge
Input Data
Gutter Width 1.42 ft
Gutter Cross Slope  0.083300 ft/ft
Road Cross Slope 0.020000 ft/ft
Spread 11.50 ft
Mannings Coefficient 0.016
Attribute Minimum Maximum Increment
Slope (ft/ft) 0.005000 0.050000 0.001000
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Worksheet: Urban Residential Collector
Discharge vs Slope
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Existing Depth of Channel at Driveway Crossing

Worksheet for Trapezoidal Channel

Project Description

Worksheet Existing Depth of Channel at Driveway Crossing
Flow Element Trapezoidal Channel
Method Manning's Formula
Solve For Channel Depth
Input Data

Mannings Coefficient 0.030

Slope 0.003500 ft/ft

Left Side Slope 150 H:V

Right Side Slope 150 H:V

Bottom Width 2.00 ft

Discharge 35.00 cfs

Results

Depth 212 ft X WH OF AR AET
Flow Area 11.0 ft2

Wetted Perimeter 9.63 ft

Top Width 8.35 ft

Critical Depth 1.48 ft

Critical Slope 0.015757 ft/ft

Velocity 3.19 ft/s

Velocity Head 0.16 ft

Specific Energy 2.28 ft

Froude Number 0.48

Flow Type Subcritical
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New Depth of Channel Flow at Driveway Crossing
Worksheet for Trapezoidal Channel

Project Description

Worksheet New Depth of Arcuby Drain at Drivewa'
Flow Eilement Trapezoidal Channel
Method Manning's Formula
Solve For Channel Depth
Input Data

Mannings Coefficient 0.030

Slope 0.003500 ft/ft

Left Side Slope 150 H:V

Right Side Slope 150 H:V

Bottom Width 2.00 ft

Discharge 59.00 cfs

Results

Depth 269 t & DEPIH ©F cHANNEL
Flow Area 16.2 ft*

Wetted Perimeter 11.69 ft

Top Width 10.06 ft

Critical Depth 1.93 ft

Critical Slope 0.014818 f/ft

Velocity 3.64 ft/s

Velocity Head 0.21 ft

Specific Energy 2.89 ft

Froude Number 0.51

Flow Type Subcritical

EXHIBIT 33

Project Engineer: Philip Hart
c:\sc14\work\200022\docs\200022-3.fm2 LANDesign L.L.C. FlowMaster v6.0 [614e]
08/04/00 01:06:52 PM © Haestad Methods, inc. 37 Brookside Road Waterbury, CT 06708 USA (203) 755-1666 Page 1 of 1



Existing Depth of Channel at I-1/2 Road
Worksheet for Trapezoidal Channel

Project Description

Worksheet Existing Depth of Channel at I-1/2 Road
Flow Element Trapezoidal Channel
Method Manning's Formula
Solve For Channel Depth

Input Data

Mannings Coefficient 0.030

Slope 0.003500 fu/ft

Left Side Slope 1.50 H:V

Right Side Slope 1.50 H:V

Bottom Width 2.00 ft

Discharge 52.00 cfs

Resuits

Depth 254 1t l‘-—-———-m OF CHAN HEL
Flow Area 14.7 ft2

Wetted Perimeter 11.15 ft

Top Width 9.61 ft

Critical Depth 1.81 ft

Critical Slope 0.015040 ft/ft

Velocity 3.53 ft/s

Velocity Head 0.19 ft

Specific Energy 2.73 ft

Froude Number 0.50

Flow Type Subcritical

EXHIBIT 35
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