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MCALESTER, OKLAHOMA

SECTION 1. BACKGROUND

In May 2012, the City of McAlester contracted the service of Meshek & Associates, PLC to
prepare a Master Drainage Plan for the upper 640 acres of the Tributary C drainage basin of
Sandy Creek. The Tributary C Drainage Basin of Sandy Creek is bounded by E. South Avenue to
the north, George Nigh Expressway to the south, Cardinal Lane to the west and Country Club
Road to the east. The major drainage features identified in the basin are the 9™ and Illinois
Avenue storm sewer system, open channels between McArthur Lane and E. South Avenue, and
the open channel that begins south of the intersection of Mallard Lane and Flamingo Avenue
and continues north to the intersection of Hardy Springs Road and Douglas Avenue. The
purpose of this study was to prepare hydrologic and hydraulic modeling for the Tributary C
Drainage Basin of Sandy Creek, develop existing storm sewer models in known problem areas,
evaluate alternative solutions for each problem area and provide cost estimates and
recommendations for each problem area. FIGURE 1-1 gives a general overview of the location
and area studied in detail.

1 MESHEK & ASSOCIATES, PLC
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MCALESTER, OKLAHOMA

SECTION 2. ANALYSIS

Hydrologic and hydraulic modeling of Tributary C of Sandy Creek was performed using HEC-
HMS, HEC-GeoRAS and HEC-RAS, computer programs developed by the US Army Corps of
Engineers. These programs are Windows-based and GIS-based versions of HEC-1 and HEC-2,
long considered industry standards for hydrology and hydraulics. Storm sewer modeling was
performed using StormCAD.

2.1 HYDROLOGIC ANALYSIS

The primary land use in the Tributary C Drainage Basin is residential with % acre lot sizes. The
City provided topographic survey, storm sewer and utility data. Drainage areas were delineated
based on the homogeneity of the watershed and the need for flow rates for hydraulic analysis.
The basin has approximately 635 acres of drainage area with an average sub-basin size of
approximately 19 acres. FIGURE 2-1 shows the drainage basins and sub-basins for Tributary C.
The hydrologic modeling for the Sandy Creek Tributary was performed using HEC-HMS version
3.3. The following assumptions were made in computing the hydrologic coefficients for the
modeling.

Hydrologic Soil Group: Infiltration rates were correlated to runoff potential for the various sail
types within the basins. All soils have a hydrologic soil group (HSG) classification that indicates the
relative amount of runoff that can be expected from a soil type. Each sub-basin was assigned a
Curve Number (CN) based on the HSG classification of the soil. The impervious areas were
calculated using existing conditions in the basin and used to weigh the CN value assigned to each
sub-basin. Fully developed conditions were not used to calculate impervious areas with the
expectation that the City of McAlester will require any future development to provide detention
which will not increase flow rates. These values are explained in detail and tabulated within
APPENDIX A.

Hydrograph Development: The SCS Unit Hydrograph method was used in the analysis. Utilizing the
total rainfall values and the CN value described above, the storm runoff volume is calculated from
a given total rainfall. Peak flow rates and hydrograph shape are determined based on
experimental data developed by the Soil Conservation Service (NRCS). This method is described in
Section 4, “Hydrology” of the National Engineering Handbook, USDA, SCS August 1972.

Rainfall: TaBLE 2-1 below gives the rainfall depths used in the hydrologic analyses. This data was
developed from Technical Paper No. 40 (TP-40) and from Hydrometeorological Report No. 35
(HYDRO-35).

3 MESHEK & ASSOCIATES, PLC
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MCALESTER, OKLAHOMA

Table 2-1
Total Rainfall Depths for McAlester, Oklahoma - Inches *
Duration Frequency (Return Period)
1-year 2-year 5-year 10-year | 25-year | 50-year | 100-year | 500-year
5-minute 0.40 0.49 0.57 0.63 0.72 0.79 0.86 1.04
15-minute 0.85 0.87 1.11 1.28 1.50 1.69 1.90 2.48
1-hour 1.47 1.58 2.10 2.46 2.94 3.31 3.69 4.62
2-hour 1.73 2.01 2.69 3.16 3.78 4.25 4.74 5.92
3-hour 1.88 2.26 3.01 3.52 4.18 4.67 5.16 6.32
6-hour 2.07 2.73 3.62 4.20 4.93 5.46 5.98 7.20
12-hour 2.68 3.19 4.27 5.01 5.95 6.70 7.40 9.20
24 hour 3.19 3.69 4.98 5.86 7.00 7.86 8.75 10.90
* Based on TP-40 and HYDRO 35

Storage Routing: The stream reaches, within each basin where floodplains were developed, were
studied in detail hydraulically using HEC-RAS. These streams are described in detail in separate
sections of the report. The storage volumes for different flow rates were calculated during the
hydraulic analysis for these reaches. These data were then applied to the HEC-HMS model, and
runoff hydrographs were routed from point to point through the storage volumes calculated for
each of these reaches. This enabled the effects of existing floodplain storage to be easily
demonstrated. For those streams without hydraulic models, hydrographs were routed from
point to point based on travel time.

The hydrologic coefficients used for input in the HEC-HMS model include the lag time, soil
complex curve number (CN) and drainage area. A summary of hydrologic coefficients is
presented in TABLE 2-2 and more detailed data is listed in APPENDIX A. The existing hydrologic
soil groups and existing condition land use are shown in FIGURE 2-2 and FIGURE 2-3 respectively.

The flow rates for existing conditions for the Tributary C Drainage Basin were estimated for 1-,
2-, 5-, 10-, 25-, 50-, 100- and 500-year frequency storms using HEC-HMS. Reach routing data
were developed using two methods. In areas without detailed hydraulic analysis, a simple lag
routing was developed by calculating the flow length and dividing by an estimated velocity to
determine a lag time. In detailed study areas, the Modified Puls method was used to account
for floodplain storage. Rating curves were developed for each reach using the hydraulic models
discussed in SECTION 2.2. The HEC-HMS schematic, showing the connectivity of the hydrologic
elements, can be found in ApPENDIX B. A complete list of the flow rates for existing conditions is
presented in APPENDIX C. TABLE 2-3 shows the resulting flow rates at major junctions for this
drainage basin.

5 MESHEK & ASSOCIATES, PLC
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MCALESTER, OKLAHOMA

TABLE 2-2 TRIBUTARY C DRAINAGE BASIN
SUMMARY OF HYDROLOGIC COEFFICIENTS FOR EXISTING CONDITIONS

. Composite Lag Time, Drainage
SB[ CF:)N ?min) Area, A(?res
MCA-01 86.6 10.0 27.6
MCA-01-01 82.6 16.7 26.9
MCA-01-02 80.8 5.4 18.5
MCA-01-03 81.4 9.7 28.2
MCA-01-04 76.3 7.3 27.9
MCA-01-05 75.3 7.3 21.3
MCA-01-06 78.6 5.1 6.2
MCA-01-07 75.2 6.0 5.6
MCA-01-08 69.1 5.1 21.8
MCA-01-09 74.0 5.5 9.3
MCA-01-10 86.8 7.4 5.2
MCA-01-11 82.0 12.0 31.9
MCA-01-12 76.1 5.8 8.5
MCA-02 81.5 7.0 17.9
MCA-03 83.5 5.5 15.2
MCA-03-01 70.9 9.2 17.2
MCA-04 87.2 6.2 7.8
MCA-04-01 85.5 7.6 18.6
MCA-05 86.0 10.5 22.2
MCA-05-01 82.4 4.6 5.7
MCA-05-02 61.0 5.4 9.9
MCA-05-03 73.0 3.9 6.0
MCA-05-04 50.8 8.5 22.1
MCA-05-05 57.0 8.2 31.6
MCA-05-06 73.3 8.2 20.3
MCA-05-07 55.5 8.3 37.8
MCA-06 68.0 11.7 23.6
MCA-07 83.2 5.6 17.1
MCA-07-POND 84.3 5.5 7.2
MCA-08 61.0 5.1 13.3
MCA-09 76.9 6.1 23.6
MCA-10 53.8 6.8 17.1
MCA-10-01 61.0 6.5 20.5
MCA-11 63.6 6.9 41.7

MESHEK & ASSOCIATES, PLC
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TABLE 2-3 TRIBUTARY C DRAINAGE BASIN — EXISTING CONDITION
FLow RATES AT MAJOR JUNCTIONS (CFS)

Table 2-3 Tributary C Drainage Basin - Existing Conditions
Flow Rates At Major Junctions (CFS)
HMS Junction Location 1-Year 2-Year 5-Year 10-Year | 25-Year | 50-Year | 100-Year | 500-Year
J_MCA-01 At E. South Avenue, between 10th and 11th Street 449 556 1137 1541 2054 2465 2870 4041
J_MCA-01UP |West of the baseball fields at the dead end of Illinois Avenue 376 476 985 1356 1806 2188 2545 3655
J_MCA-01-08 |13th Street and McArthur Lane 20 26 59 83 113 135 160 226
J_MCA-03-UP]10th Street and McArthur Lane 187 235 530 773 1064 1283 1519 2227
J_MCA-06 Hardy Springs Road and Douglas Avenue 7 101 257 382 524 625 738 1108
J_MCA-09 Quail Drive 36 53 153 239 324 392 469 675
J_MCA-10 Mallard Lane and Flamingo Avenue 15 26 95 159 224 278 339 504

9 MESHEK & ASSOCIATES, PLC
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2.2 HYDRAULIC ANALYSIS

The Tributary C Drainage Basin discharges into Sandy Creek. Detailed hydraulic analyses were
performed for a portion of the open channel and the closed storm sewer systems. HEC-RAS
version 4.1.0 was used for modeling the open channel and overland flows and the StormCAD
version 8i was used to model the storm sewer systems for both existing and proposed conditions.

The following assumptions were incorporated in the hydraulic modeling and analysis processes:

1. Starting Water Surface Elevations: Normal depth was used as the downstream boundary
condition for open channel analysis.

2. Existing Storage Volumes: In those basins for which floodplains were developed, the
storage volumes were computed reach by reach within the hydraulic model for various
flow rates. These values were used in the final HEC-HMS model to determine the effect of
existing floodplain storage on peak flow rates. Final water surface profiles were then
computed for each frequency.

3. Flooded Buildings and Floodplain Mapping: Updated floodplains created from this Master
Drainage Plan Study for the 10-, 50-, 100-, and 500-year storm events are included in
ArPenDIX D. There are several structures that appear to be affected by the proposed
floodplains. Some of these structures are outside of the effective FEMA special flood
hazard areas. If the City planned to submit a grant to obtain funds from FEMA’s Hazard
Mitigation Grant Program, surveyed finished floor elevations and property information
would be needed to calculate damages. Once these damages have been calculated, they
can be compared with the cost of the project to determine a benefit — cost ratio. In order
to be eligible for the grant program, the benefit — cost ratio must be greater than 1.0.
Calculating damages is not a part of this project since there is not a plan to submit a grant
application. However, it is not anticipated that calculated damages would be high enough
to qualify for a grant at this time.

4. Storm Sewer Analysis: Known water surface elevations were used as a boundary condition
for the storm analysis when available. The crown of the pipe was used in areas where the
tailwater conditions were not known.

For the stream reaches studied, the major drainage features were identified and then modeled
to determine their ability to convey the peak flows at each rainfall recurrence interval.
Predicted areas of flooding were then mapped for the peak flows for the 1-, 2-, 5-, 10-, 25-, 50-,
100- and 500-year storms. Cross-sections were obtained from topographic data in the form of
digital terrain models based upon the Aerial Photography and some newer topography data
provided by the City of McAlester. Storm sewers were measured in the field for all areas of
detailed study.

10 MESHEK & ASSOCIATES, PLC
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Existing condition data was prepared using HEC-GeoRAS; HEC-GeoRAS is a program developed
by the US Army Corps of Engineers and is equipped with a set of procedures, tools, and utilities
for processing geospatial data in ArcView using a Graphical User Interface (GUI). This interface
enables the preparation of geometric data for import into HEC-RAS for modeling purposes, and
processes simulation results exported from HEC-RAS, for floodplain mapping purposes. The GIS
data supplied to the HEC-RAS models included stream centerlines, flow path centerlines, main
channel bank stations and reach lengths, and cross section geometric data. Additionally,
Manning’s “n” values were also exported from HEC-GeoRAS to HEC-RAS based on a GIS
representation of land use. In the Tributary C Drainage Basin, detailed hydraulic analyses was
performed for approximately 8,560 feet of stream reach and is broken into two hydraulic
models: Tributary C South and Tributary C North. The studied stream is shown in FIGURE 2-1.
Detailed descriptions of these areas are discussed below.

Tributary C South begins approximately 1400 feet upstream of the intersection of Mallard Lane
and Flamingo Avenue and extends north to the intersection of Hardy Springs Road and Douglas
Avenue. The stream is conveyed in a natural grass-lined channel which transitions into a
concrete lined channel just upstream of the culvert at Mallard Lane and Flamingo Avenue. The
existing culvert at Mallard Lane and Flamingo Avenue consists of approximately 65 linear feet of
triple 40 x 30 inch Corrugated Metal Pipes (CMPs) which transitions into approximately 145
linear feet of an 11 x 2.75 foot Reinforced Concrete Box (RCB). It continues north in a
trapezoidal channel until it reaches another culvert at Quail Drive. The culvert at Quail Drive
consists of approximately 125 linear feet of triple 40 x 30 inch Corrugated Metal Pipes (CMPs)
which transitions into approximately 35 linear feet of an 8 x 3 foot Reinforced Concrete Box
(RCB). It continues north in a trapezoidal channel until it reaches the intersection of Hardy
Springs Road and Douglass Avenue.

Tributary C North begins at McArthur Avenue and extends north past E. South Avenue. There
are two natural grass-lined channels at McArthur Avenue, one located at 10" Street and the
other located just west of 13" Street. These two natural channels combine at Illinois Avenue
and drain north until approximately 150 feet upstream of South Avenue where the grass-lined
channels transitions into a concrete lined channel with a vertical concrete wall on the west side.
At South Avenue the channels travels through a double 11.5 x 5.6 foot RCB culvert and then
continues north in a concrete vertical walled channel.

A StormCAD model was used to analyze the capacity of the existing storm sewer systems. A
detailed analysis was performed for the storm sewer system located near the intersection of ot
Street and lllinois Avenue and also for the system located at the intersection of 9™ Street and
MacArthur Avenue.

The studied storm sewer system begins at the intersection of 9™ Street and Indiana Avenue
with approximately 50 linear feet of 24” RCP which drains north into approximately 215 feet of
30” x 18” RCP until it reaches lllinois Avenue. At this point, the system drains east in

11 MESHEK & ASSOCIATES, PLC
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approximately 160 feet of 26” x 36” RCB and then transitions into approximately 570 linear feet
of 72” x 48” CMP which extends to the outfall. This system includes a trench grate at the
intersection of 9" Street and lllinois Avenue which is approximately 35 feet in length. The
trench grate is a Neenah Foundry Grate R-4999-L9 and has a capacity of 107 cfs. This system
also contains three curb inlets which have a less than one year capacity.

The studied system located at the intersection of 9™ Street and MacArthur Avenue consists of a
trench grate which is approximately 15 feet in length and is a Neenah Foundry Grate R-4999-L9
and has a capacity of 46 cfs. The trench grate drains east in a single 24 inch CMP for
approximately 48 linear feet which outfalls into a vertical walled concrete lined ditch. The
existing storm sewer systems and pipe capacities are shown in FIGURE 2-4.

Computed flow rates from HEC-HMS were input into the HEC-RAS model. The resulting water
surface profiles from the HEC-RAS model were processed by HEC-GeoRAS for floodplain
mapping which is included in APPENDIX D.
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MCALESTER, OKLAHOMA

2.3 PROBLEM AREAS

2.3.1 Problem Area 1: The Existing Culvert at Mallard Lane and Flamingo Avenue

The existing culvert at the intersection of Mallard Lane and Flamingo Avenue is a triple 40 x 30 inch
CMP which transitions into an 11 x 2.75 foot RCB and has a capacity which conveys the 5-year
storm event. The existing channel upstream of the culvert is graded at a slope of 5.8% which
causes storm water velocities to reach 13.8 fps and will promote erosion on the upstream side of
the culvert.

2.3.2 Problem Area 2: The Existing Culvert at Quail Drive

The existing culvert at Quail Drive is a triple 40 x 30 inch CMP which transitions into an 8 x 3 foot
RCB and has a capacity which conveys the 2-year storm event.

2.3.3 Problem Area 3: Intersection of 9" Street and MacArthur Avenue

There are several complaints of flooding at this intersection. The storm sewer system at this
location consists of a trench grate which is approximately 30” in width and 15 feet in length which
drains into a 24” CMP and outfalls into a vertical walled concrete channel. The capacity of the
existing trench grate is approximately 39.4 cfs which conveys a 1-year storm event and the 24”
CMP also conveys the 1-year storm event.

2.3.4 Problem Area 4: Closed Storm Sewer System at 9™ Street and Illinois Avenue

The existing closed storm sewer system begins at the intersection of 9" Street and Indiana
Avenue. The upper end of the closed system has a capacity of less than 1-year while the lower end
of the system has a 10-year capacity. The system is constructed at shallow depths with its greatest
depth of pipe cover being approximately 1.40 feet. The existing curb inlets have a less than one
year capacity and the existing trench grate, which consists of approximately 35 linear feet of a
Neenah Foundry Type R-4999-L9 grate, can capture 107 cfs, assuming 0.5 feet of head.

2.3.5 Problem Area 5: The Existing Culvert at South Avenue

The existing box culvert at South Avenue is a double 11.5 x 5.6 foot RCB and has a capacity which
conveys the 2-year storm event.
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MCALESTER, OKLAHOMA

SECTION 3. EVALUATION OF ALTERNATIVES

3.1 PROBLEM AREA 1 - ALTERNATIVE 1 — CULVERT AT MALLARD LANE AND FLAMINGO AVENUE (25-
YEAR CAPACITY)

This alternative proposes extending the existing 11 x 2.75 foot RCB, which will remain, with
approximately 60 linear feet of double 6 x 2.5 foot RCB on the upstream side. This alternative
also proposes a new vertical walled concrete lined channel for approximately 130 linear feet
upstream of the proposed box culvert. The proposed channel will have a bottom width of
approximately 11.75 feet and vertical walls approximately 3.5 feet in height. The proposed
channel will be graded to drain at a slope of approximately 1.8% and reduce velocity ranges to
3.46-6.17 fps. Both the channel and box culvert are designed to convey the 25-year (4% Annual
Chance) storm event. The normal depth of water in the channel for the 25-year storm would
be approximately 2.5 feet. This alternative is shown in FIGURE 3-1 and the cost estimated for
this alternative is $201,500 and is included in APPENDIX E.

3.2 PROBLEM AREA 1 — ALTERNATIVE 2 - CULVERT AT MALLARD LANE AND FLAMINGO AVENUE (25-
YEAR CAPACITY WITH DETENTION)

This alternative proposes leaving the existing culvert in place and increasing the capacity by
building a detention pond approximately 1000 feet upstream of the culvert. The pond would
be located northwest of the A-1 Mini Storage Building and southwest of the cul-de-sac on
Brookside Circle. The pond would have a footprint of approximately 1.2 acres and provide 7.2
acre-ft of storage during peak flows. The outfall structure of the proposed pond would be
approximately 120 linear feet of 24 inch RCP. The pond would reduce the flow rates at the
existing culvert from 48%-61% and would increase the existing culvert capacity to a 25-year
storm event. The pond would also reduce flow rates throughout the system. TABLE 3-1 shows
the flow rates at major junctions throughout the basin with the proposed pond installed. TABLE
3-2 shows the reduction in flow rates when compared to existing conditions. This alternative is
shown in FIGURE 3-2 and the cost estimated for this alternative is $249,700 and is included in
APPENDIX E. Since the cost associated with the detention facility is related to alternatives for
problem areas 1 and 2, its’ cost is separated from any additional cost associated with culvert
replacement or channelization and should not be double counted. The area assumed available
for detention also has a potential for residential development and would also need to be
considered in determination of recommended plan.
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MCALESTER, OKLAHOMA

Table 3-1 Tributary C Drainage Basin - Proposed Conditions
Flow Rates At Major Junctions (CES)
HMS Junction Location 1-Year 2-Year 5-Year 10-Year | 25-Year | 50-Year | 100-Year | 500-Year
J_MCA-01 At E. South Avenue, between 10th and 11th Street 448 554 1112 1495 1982 2375 2773 3799
J_MCA-01UP |West of the baseball fields at the dead end of Illinois Avenue 375 473 958 1307 1721 2088 2449 3362
J_MCA-01-08 |13th Street and McArthur Lane 20 26 59 83 113 135 160 226
J_MCA-03-UP|10th Street and McArthur Lane 186 234 499 710 974 1182 1405 1987
J_MCA-06 Hardy Springs Road and Douglas Avenue 75 97 222 315 430 522 618 857
J_MCA-09 Quail Drive 32 44 108 158 222 273 321 454
J_MCA-10 Mallard Lane and Flamingo Avenue 6 10 44 73 111 142 175 260

Table 3-2 Tributary C Drainage Basin - Proposed vs Existing Conditions
Comparison of Flow Rates At Major Junctions (CFS)

HMS Junction Location 1-Year 2-Year 5-Year 10-Year | 25-Year | 50-Year | 100-Year | 500-Year
J_MCA-01 At E. South Avenue, between 10th and 11th Street -1 -3 -25 -47 -73 91 -98 -242
J_MCA-01UP |West of the baseball fields at the dead end of Illinois Avenue -1 -3 -26 -49 -84 -100 -96 -293
J_MCA-01-08 |13th Street and McArthur Lane 0 0 0 0 0 0 0 0
J_MCA-03-UP|10th Street and McArthur Lane -1 -2 -30 -62 91 -101 -114 -240
J_MCA-06 Hardy Springs Road and Douglas Avenue -2 -4 -36 -68 -93 -103 -120 -250
J_MCA-09 Quail Drive -4 -9 -45 -81 -102 -119 -148 -221
J_MCA-10 Mallard Lane and Flamingo Avenue -9 -16 -51 -86 -113 -136 -164 -244
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MCALESTER, OKLAHOMA

3.3 PROBLEM AREA 1 — ALTERNATIVE 3 - CULVERT AT MALLARD LANE AND FLAMINGO AVENUE
(100-YEAR CAPACITY WITH DETENTION)

This alternative proposes removing the existing 40 x 30 inch CMPs and extending the existing 11
x 2.75 foot box culvert with approximately 60 linear feet of double 6 x 2.5 foot RCB and
increasing its’ capacity by building a detention pond approximately 1000 feet upstream of the
culvert. The pond would be located northwest of the A-1 Mini Storage Building and southwest
of the cul-de-sac on Brookside Circle. The pond would have a footprint of approximately 1.2
acres and provide 7.2 acre-ft of storage during peak flows. The outfall structure of the
proposed pond would be approximately 120 linear feet of 24 inch RCP. The pond would reduce
the flow rates at the existing culvert from 48%-61% and would increase the proposed culvert
capacity to a 100-year storm event. The pond would also reduce flow rates throughout the
system. TABLE 3-1 shows the flow rates at major junctions throughout the basin with the
proposed pond installed. TABLE 3-2 shows the reduction in flow rates when compared to
existing conditions. This alternative also proposes a new vertical walled concrete lined channel
for approximately 130 linear feet upstream of the proposed box culvert. The proposed channel
will have a bottom width of approximately 11.75 feet and vertical walls approximately 3.5 feet
in height. The proposed channel will be graded to drain at a slope of approximately 1.8% and
reduce velocity ranges to 2.61-5.48 fps. This alternative is shown in FIGURE 3-3 and the cost
estimated for this alternative is $451,300 and is included in ApPENDIX E. Since the cost
associated with the detention facility, $249,700, is related to alternatives for problem areas 1
and 2, its’ cost should be separated from any additional cost associated with culvert
replacement or channelization and should not be double counted.

3.4 PROBLEM AREA 2 — ALTERNATIVE 1 - CULVERT AT QUAIL DRIVE (25-YEAR CAPACITY)

This alternative proposes removing the existing 40 x 30 inch CMPs and extending the existing 8
x 3 foot box culvert, which will remain, with approximately 130 linear feet of 8 x 3 foot RCB.
Both the existing channel and proposed box culvert are designed to convey the 25-year (4%
Annual Chance) storm event. The normal depth of water in the existing channel for the 25-year
storm would be approximately 1.7 feet upstream and 2.7 feet downstream of the proposed
culvert. This alternative is shown in FIGURE 3-4 and the cost estimated for this alternative is
$234,800 and is included in APPENDIX E.
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MCALESTER, OKLAHOMA

3.5 PROBLEM AREA 2 — ALTERNATIVE 2 - CULVERT AT QUAIL DRIVE (100-YEAR CAPACITY WITH
DETENTION)

This alternative proposes removing the existing 40 x 30 inch CMPs and extending the existing 8
x 3 foot box culvert with approximately 130 linear feet of 8 x 3 foot RCB and increasing its’
capacity by building a detention pond approximately 1000 feet upstream of the culvert located
at Mallard Lane and Flamingo Avenue. The pond would be located northwest of the A-1 Mini
Storage Building and southwest of the cul-de-sac on Brookside Circle. The pond would have a
footprint of approximately 1.2 acres and provide 7.2 acre-ft of storage during peak flows. The
outfall structure of the proposed pond would be approximately 120 linear feet of 24 inch RCP.
The pond would reduce the flow rates at the existing culvert from 12%-34% and would increase
the proposed culvert capacity to a 100-year storm event. The pond would also reduce flow
rates throughout the system. Due to the physical constraints of roadway cover and channel
dimensions, without detention, the Quail Drive culvert would be unable to convey the 100-year
storm event. TaBLE 3-1 shows the flow rates at major junctions throughout the basin with the
proposed pond installed. TABLE 3-2 shows the reduction in flow rates when compared to
existing conditions. This alternative is shown in FIGURE 3-5 and the cost estimated for this
alternative is $484,500 and is included in APPENDIX E. Since the cost associated with the
detention facility, $249,700, is related to alternatives for problem areas 1 and 2, its’ cost should
be separated from any additional cost associated with culvert replacement or channelization
and should not be double counted. So if problem area 1 is addressed with the proposed
detention alternative, then the cost for this alternative would be $234,800 (the difference of
$484,500 and $249,700), since the cost of constructing the pond would have already been
incurred.

3.6 PROBLEM AREA 3 — ALTERNATIVE 1 - INTERSECTION OF 9TH STREET AND MACARTHUR AVENUE
(10-YEAR CAPACITY)

This alternative proposes increasing the capacity of the existing system to convey a 10-year
storm event by increasing the size of the existing inlet and closed storm sewer pipe. This
alternative includes extending the existing Neenah Foundry Trench Grate inlet with an
additional 20 lineal feet of a Neenah Foundry Trench Grate R-4999-L9 and increasing the
existing pipe with approximately 48 linear feet of 36-inch RCP. A water depth of 2.5 feet is
assumed in the downstream concrete vertical wall channel to account for tailwater conditions.
Both the inlet and concrete pipe are designed to convey the 10-year (10% Annual Chance)
storm event. This alternative is shown in FIGURE 3-6 and the cost estimated for this alternative is
$71,900 and is included in APPENDIX E.
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MCALESTER, OKLAHOMA

3.7 PROBLEM AREA 3 — ALTERNATIVE 2 - INTERSECTION OF 9TH STREET AND MACARTHUR AVENUE
(100-YEAR CAPACITY)

This alternative proposes increasing the capacity of the existing system to convey a 100-year
storm event by increasing the size of the existing inlet and closed storm sewer pipe. This
alternative includes extending the existing Neenah Foundry Trench Grate inlet with an
additional 30 lineal feet of a Neenah Foundry Trench Grate R-4999-L9 and increasing the
existing pipe with approximately 48 linear feet of 48-inch RCP. A water depth of 3.5 feet is
assumed in the downstream concrete vertical wall channel to account for tailwater conditions.
Both the inlet and concrete pipe are designed to convey the 100-year (1% Annual Chance)
storm event. This alternative is shown in FIGURE 3-7 and the cost estimated for this alternative
is $74,400 and is included in APPENDIXE.

3.8 PROBLEM AREA 4 — ALTERNATIVE 1 - CLOSED STORM SEWER SYSTEM AT 9TH STREET AND
[LLINOIS AVENUE (10-YEAR CAPACITY)

This alternative proposes increasing the capacity of the existing system to convey a 10-year
storm event. Although pipe would be cheaper, reinforced concrete boxes must be used in this
area due to the limitations of pipe cover. A box provides more volume with less depth when
compared to a pipe. The proposed system will begin at the intersection of 9" Street and
Indiana Avenue and drain north with approximately 260 linear feet of proposed 4 x 3 foot RCB
until it reaches the existing trench grate at lllinois Avenue. The existing trench grate is able to
capture the 10-year flows and will not be replaced. The proposed system then drains east in
approximately 160 linear feet of 4 x 3 foot RCB and continues east in approximately 570 linear
feet of 4 x 4 foot RCB which outfalls into the existing ditch. The existing curb inlets located at
upstream of the trench grate have a less than one year capacity and will be replaced. This
alternative is shown in FIGURE 3-8 and the cost estimated for this alternative is $1,302,400 and is
included in ApPENDIX E.

3.9 PROBLEM AREA 4 - ALTERNATIVE 2 - CLOSED STORM SEWER SYSTEM AT 9TH STREET AND
ILLINOIS AVENUE (10-YEAR CAPACITY WITH DIVERSION)

This alternative proposes increasing the capacity of the existing system to convey a 10-year
storm event by creating a diversion at the intersection of 9™ Street and Tennessee Avenue and
increasing the size of the existing closed storm sewer system. This alternative would capture
and divert 30% of the flow that was originally captured at 9'" Street and Illinois Avenue. The
diversion begins at the northwest corner of the intersection of 9" Street and Tennessee Avenue
with proposed inlets which drain east in approximately 590 linear feet of 30 inch RCP and
outfall into the existing ditch. This alternative also requires upsizing the pipes on the upstream
portion of the existing system with approximately 420 linear feet of 4 x 3 foot RCB. This
alternative is shown in FIGURE 3-9 and the cost estimated for this alternative is $1,080,200 and is
included in ApPENDIX E.
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MCALESTER, OKLAHOMA

3.10 PROBLEM AREA 5 — ALTERNATIVE 1 - CULVERT AT SOUTH AVENUE (5-YEAR CAPACITY)

This alternative proposes increasing the capacity of the existing double 11.5 x 5.6 foot RCB to
convey a 5-year storm event by constructing a detention pond. The proposed detention pond
will be located just south of lllinois Avenue, just west of Belmont Drive, east of gth Street, and
north of Tennessee Avenue. The pond will cover approximately 2.8 acres, provide 12.5 acre-ft
of storage during a 5-year storm event, and will decrease the flow rates at South Avenue by
30% from 1137cfs to 802cfs. The proposed pond will have an outlet structure consisting of
approximately 50 linear feet of 60 inch RCP. This alternative is shown in FIGURE 3-10 and the
cost estimated for this alternative is $473,200 and is included in APPENDIX E.

3.11 PROBLEM AREA 5 — ALTERNATIVE 2 - CULVERT AT SOUTH AVENUE (10-YEAR CAPACITY)

This alternative proposes increasing the capacity of the existing double 11.5 x 5.6 foot RCB to
convey a 10-year storm event by constructing a detention pond and increasing the existing box
size. The proposed detention pond will be located just south of lllinois Avenue, just west of
Belmont Drive, east of gth Street, and north of Tennessee Avenue. The pond will cover
approximately 4.5 acres, provide 21.4 acre-ft of storage during a 10-year storm event, and will
decrease the flow rates at South Avenue by 31% from 1541cfs to 1057cfs. The proposed pond
will have an outlet structure consisting of approximately 50 linear feet of 60 inch RCP. In
addition to detention, this alternative includes replacing the existing culvert with approximately
40 linear feet of a triple 10 x 5 foot RCB culvert and widening the existing concrete lined
channel immediately upstream and downstream of South Avenue to transition from the
proposed culvert width to tie into the existing channel widths. TABLE 3-3 shows the flow rates at
major junctions throughout the basin with the proposed pond installed. TABLE 3-4 shows the
reduction in flow rates when compared to existing conditions. This alternative causes a rise in
water surface elevations downstream of South Avenue. TABLE 3-5 shows the existing water
surface elevations at cross sections downstream of lllinois Avenue. TABLE 3-6 shows the
proposed water surface elevations at cross sections downstream of lllinois Avenue and the
proposed pond. TABLE 3-6 shows the change in water surface elevations at cross sections
downstream of lllinois Avenue and the proposed pond when compared with existing
conditions. This alternative is shown in FIGURE 3-11 and the cost estimated for this alternative is
$991,800 and is included in APPENDIX E.
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MCALESTER, OKLAHOMA

Table 2-3 Tributary C Drainage Basin - Existing Conditions
Flow Rates At Major Junctions (CES)

HMS Junction Location 1-Year 2-Year 5-Year 10-Year | 25-Year | 50-Year | 100-Year | 500-Year
J_MCA-01 At E. South Avenue, between 10th and 11th Street 449 556 1137 1541 2054 2465 2870 4041
J_MCA-01UP |West of the baseball fields at the dead end of Illinois Avenue 376 476 985 1356 1806 2188 2545 3655
J_MCA-01-08 |13th Street and McArthur Lane 20 26 59 83 113 135 160 226
J_MCA-03-UP| 10th Street and McArthur Lane 187 235 530 773 1064 1283 1519 2227
J_MCA-06 Hardy Springs Road and Douglas Avenue 77 101 257 382 524 625 738 1108
J_MCA-09 Quail Drive 36 53 153 239 324 392 469 675
J_MCA-10 Mallard Lane and Flamingo Avenue 15 26 95 159 224 278 339 504

Table 3-3 Tributary C Drainage Basin - Proposed Conditions - Problem Area 5 Alternative 2
Flow Rates At Major Junctions (CFS)

HMS Junction Location 1-Year 2-Year 5-Year 10-Year | 25-Year | 50-Year | 100-Year | 500-Year
J_MCA-01 At E. South Avenue, between 10th and 11th Street 291 357 678 1057 1863 2369 2813 3978
J_MCA-01UP |West of the baseball fields at the dead end of Illinois Avenue 221 275 523 963 1686 2119 2514 3573
J_MCA-01-08 |13th Street and McArthur Lane 20 26 59 83 113 135 160 226
J_MCA-03-UP|10th Street and McArthur Lane 187 235 530 773 1064 1283 1519 2227
J_MCA-06 Hardy Springs Road and Douglas Avenue 77 101 257 382 524 625 738 1108
J_MCA-09 Quail Drive 36 53 153 239 324 392 469 675
J_MCA-10 Mallard Lane and Flamingo Avenue 15 26 95 159 224 278 339 504

Table 3-4 Tributary C Drainage Basin - Proposed vs Existing Conditions - Problem Area 5 Alternative 2
Comparison of Flow Rates At Major Junctions (CFS)

HMS Junction Location 1-Year 2-Year 5-Year 10-Year | 25-Year | 50-Year | 100-Year | 500-Year
J_MCA-01 At E. South Avenue, between 10th and 11th Street -158 -199 -459 -485 -192 -97 -58 -62
J_MCA-01UP |West of the baseball fields at the dead end of Illinois Avenue -155 -201 -462 -392 -120 -68 -30 -82
J_MCA-01-08 |13th Street and McArthur Lane 0 0 0 0 0 0 0 0
J_MCA-03-UP|10th Street and McArthur Lane 0 0 0 0 0 0 0 0
J_MCA-06 Hardy Springs Road and Douglas Avenue 0 0 0 0 0 0 0 0
J_MCA-09 Quail Drive 0 0 0 0 0 0 0 0
J_MCA-10 Mallard Lane and Flamingo Avenue 0 0 0 0 0 0 0 0
Table 3-5 Tributary C Drainage Basin - Existing Conditions
Water Surface Elevations (CFS)
Cross Section Location 1-Year 2-Year 5-Year 10-Year | 25-Year | 50-Year | 100-Year | 500-Year
212 Downstream of E. South Avenue, between 10th and 11th Street 714.70 715.07 717.31 717.39 718.09 718.35 718.50 719.15
753 Upstream of E. South Avenue, between 10th and 11th Street 717.51 718.08 719.92 720.99 721.56 721.68 722.11 723.49
1930 Downstream of Illinois Avenue 726.65 727.01 728.22 728.70 729.11 729.39 729.56 730.03

Table 3-6 Tributary C Drainage Basin - Proposed Conditions - Problem Area 5 Alternative 2
Water Surface Elevations Downstream of Proposed Pond (CFS)

Cross Section Location 1-Year 2-Year 5-Year 10-Year | 25-Year | 50-Year | 100-Year | 500-Year
212 Downstream of E. South Avenue, between 10th and 11th Street 714.08 714.35 715.48 717.10 718.59 719.21 718.96 719.29
753 Upstream of E. South Avenue, between 10th and 11th Street 715.46 715.72 716.80 717.83 719.93 721.46 722.02 723.45
1930 Downstream of Illinois Avenue and Proposed Pond 725.78 726.09 727.15 728.19 729.01 729.35 729.55 730.00

Table 3-7 Tributary C Drainage Basin - Existing vs Proposed Conditions
Water Surface Elevations (CES)

Cross Section Location 1-Year 2-Year 5-Year 10-Year | 25-Year | 50-Year | 100-Year | 500-Year
212 Downstream of E. South Avenue, between 10th and 11th Street -0.62 -0.72 -1.83 -0.29 0.50 0.86 0.46 0.14
753 Upstream of E. South Avenue, between 10th and 11th Street -2.05 -2.36 -3.12 -3.16 -1.63 -0.22 -0.09 -0.04
1930 Downstream of Illinois Avenue and Proposed Pond -0.87 -0.92 -1.07 -0.51 -0.10 -0.04 -0.01 -0.03
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MCALESTER, OKLAHOMA

SECTION 4. RECOMMENDED PLAN
PROBLEM AREA 1 RECOMMENDED PLAN: CULVERT AT MALLARD LANE AND FLAMINGO AVENUE

The recommended plan for problem area 1 is Alternative 3. The existing culvert consists of 3-40 x
30 inch CMP which transitions to an 11 x 2.75 foot RCB. The recommended plan removes and
replaces the existing 40 x 30 CMP with 2-6 x 2.5 foot RCB. Alternative 3 increases the capacity of
the system to convey a 100-year storm event by building a detention pond upstream of the
problem area that leaves a footprint of approximately 1.2 acres. Although the recommended plan
is the most expensive, costing approximately $451,300, it has more benefit because it reduces
flow rates throughout the system as shown in TABLE 3-2. The recommended plan is shown in
FIGURE 3-3 and the cost estimate is included in APPENDIX E.

PROBLEM AREA 2 RECOMMENDED PLAN: CULVERT AT QUAIL DRIVE

The recommended plan for problem area 2 is Alternative 2. The existing culvert at Quail Drive
consists of 3-40 x 30 inch CMP which transition into an 8 x 3 foot RCB. To maximize the capacity of
the existing 8 x 3 foot RCB, this plan also recommends replacing the existing 3-40 x 30 inch CMP
with 8 x 3 foot RCB. This recommendation includes the same detention pond proposed for
problem area 1 and increases the capacity to a 100-year storm event. The total cost for this
project is approximately $484,500, of which $250,000 is associated with the cost of the detention
pond. The recommended plan is shown in FIGURE 3-5 and the cost estimate is included in APPENDIX
E.

PROBLEM AREA 3 RECOMMENDED PLAN: INTERSECTION OF 9TH STREET AND MACARTHUR AVENUE

The recommended plan for problem area 3 is Alternative 2. Alternative 2 increases the capacity of
the existing system to a 100-year storm event. This problem area is restricted by both inlet and
pipe capacity. By increasing the inlet size along with a short length of pipe, the capacity of this
system is dramatically improved. The cost of this recommended project is approximately $74,400
which is only $2500 more than the 10-year alternative. The recommended plan is shown in FIGURE
3-7 and the cost estimate for this alternative is included in ApPENDIX E.

PROBLEM AREA 4 RECOMMENDED PLAN: CLOSED STORM SEWER SYSTEM AT 9TH STREET AND ILLINOIS
AVENUE

The recommended plan for problem area 4 is Alternative 2. This recommendation increases the
capacity of the existing system to convey a 10-year storm event. Alternative 2 consists of creating
a diversion at 9" Street and Tennessee Avenue which will divert 30% of local flow off the existing
system. Alternative 2 also consists of increasing the existing pipe sizes on the upstream portion of
the existing system. The cost of this recommended plan is approximately $1,080,200 which is
$222,200 cheaper than Alternative 1 and provides the same capacity. The recommended plan is
shown in FIGURE 3-9 and the cost estimate for this alternative is included in APPENDIX E.
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MCALESTER, OKLAHOMA

PROBLEM AREA 5 RECOMMENDED PLAN: CULVERT AT SOUTH AVENUE

The recommended plan for problem area 5 is Alternative 2. This recommendation increases the
capacity of the existing system to convey a 10-year storm event. Alternative 2 proposes building a
4.5 acre detention pond that decreases the flow rates by 31%. It also proposes increasing the
existing double 11.5 x 5.6 foot RCB to a triple 10 x 5 foot RCB culvert. This alternative is more
expensive than Alternative 1; however it takes advantage of the capacity of the existing concrete
channel which has at least a 10-year capacity both upstream and downstream of South Avenue.
The recommended plan is shown in FIGURE 3-11 and the cost estimated for this alternative is
$991,800 and is included in APPENDIX E.
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Appendix A. Sandy Creek Tributary C Drainage Basins - McAlester Master Drainage Plan - Hydrologic Coefficients - Existing Conditions

Tributary Subarea Flow Type Length (ft) Wengh(t;t;l Slope (\;EI/C;ZI?) Tc (min.) Lag (min.) Lag (hr.) Land Use: % of Use Hy(;ll\rlovlzlgui: ;:Iec?::up Hydrologic Soil Groups and % Comcp'\tl)sne Dral(r;aﬁ:s,;-\rea Dra(lana.g;i{-\)rea
3400 A B C D A B C D 635.3
1691
MCA-01 Overland 109 0.74 0.60 3.02 Industrial 21 81 88 91 93 0.0 0.0 0.0 21.4 86.6 27.6 0.04312
Channel (ditch) 413 0.87 1.38 4.99 Residential 1/4 acre 54 61 75 83 87 0.0 0.0 0.0 54.5
Paved 784 0.88 1.87 7.00 Pasture: Good Condition 24 39 61 74 80 0.0 0.0 0.0 24.1
Pipe 0.00 0.00
Stream 386 1.82 4.00 1.61 10.0 0.17
2739
MCA-01-01 Overland 156 1.46 0.85 3.07 Residential 1/4 acre 5 61 75 83 87 0.0 0.2 0.0 4.4 82.6 26.9 0.04203
Channel (ditch) 1867 0.94 1.43 21.71 Industrial 1 81 88 91 93 0.0 0.0 0.0 1.0
Paved 0.00 0.00 Impervious 13 98 98 98 98 0.0 0.0 0.0 13.3
Pipe 716 0.84 4.00 2.98 Pasture: Good Condition 81 39 61 74 80 0.0 14 0.0 79.8
Stream 0.00 0.00 16.7 0.28
1633
MCA-01-02 Overland 110 2.66 1.14 1.61 Forest (good cover) 3 25 55 70 77 0.0 0.0 31 0.0 80.8 18.5 0.02893
Channel (ditch) 0.00 0.00 Residential 1/4 acre 96 61 75 83 87 0.0 426 129 409
Paved 1523 2.89 3.40 7.48 Pasture: Good Condition 0 39 61 74 80 0.0 0.0 0.0 0.5
Pipe 0.00 0.00
Stream 0.00 0.00 5.4 0.09
2511
MCA-01-03 Overland 108 1.48 0.85 2.10 Residential 1/4 acre 100 61 75 83 87 0.0 274 581 14.4 814 28.2 0.04405
Channel (ditch) 347 3.99 3.00 1.93 Pasture: Good Condition 0 39 61 74 80 0.0 0.1 0.0 0.0
Paved 2056 2.02 2.84 12.08
Pipe 0.00 0.00
Stream 0.00 0.00 9.7 0.16
0
MCA-01-04 Overland 131 2.54 1.12 1.96 Forest (good cover) 51 25 55 70 77 0.0 0.0 51.4 0.0 76.3 27.9 0.04363
Channel (ditch) 1718 3.55 2.82 10.15 Residential 1/4 acre 49 61 75 83 87 0.0 0.0 48.6 0.0
Paved 0.00 0.00
Pipe 0.00 0.00
Stream 0.00 0.00 7.3 0.12
2253
MCA-01-05 Overland 94 1.27 0.79 1.99 Residential 1/4 acre 17 61 75 83 87 0.0 0.0 16.6 0.0 75.3 21.3 0.03336
Channel (ditch) 774 6.29 3.78 3.41 Pasture: Good Condition 20 39 61 74 80 0.0 0.0 20.2 0.0
Paved 909 2.53 3.18 477 Forest (good cover) 30 25 55 70 77 0.0 0.0 30.4 0.0
Pipe 475 1.47 4.00 1.98 Residential 5 acre 33 46 65 77 82 0.0 0.0 32.7 0.0
Stream 0.00 0.00 7.3 0.12
1268
MCA-01-06 Overland 96 2.49 1.11 1.45 Residential 1/4 acre 14 61 75 83 87 0.0 0.0 7.6 6.1 78.6 6.2 0.00972
Channel (ditch) 0.00 0.00 Pasture: Good Condition 86 39 61 74 80 0.0 0.0 347 51.2
Paved 1172 1.96 2.79 6.99 Residential 5 acre 0 46 65 77 82 0.0 0.0 0.4 0.0
Pipe 0.00 0.00
Stream 0.00 0.00 5.1 0.08
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Appendix A. Sandy Creek Tributary C Drainage Basins - McAlester Master Drainage Plan - Hydrologic Coefficients - Existing Conditions

Tributary Subarea Flow Type Length (ft) Wengh(t;t;l Slope (\;EI/C;ZI?) Tc (min.) Lag (min.) Lag (hr.) Land Use: % of Use Hy(iil\:ovlzlgui(ce ;cc)):l?rc;up Hydrologic Soil Groups and % Comcp'\tl)sne Dral(r;aﬁ:s,;-\rea Dra(lana.g;i{-\)rea
3400 A B C D A B C D 635.3
2041
MCA-01-07 Overland 143 2.80 1.17 2.03 Impervious 2 98 98 98 98 0.0 0.0 0.0 2.2 75.2 5.6 0.00879
Channel (ditch) 183 5.09 3.39 0.90 Pasture: Good Condition 72 39 61 74 80 16.3 0.0 0.0 56.1
Paved 0.00 0.00 Residential 1/4 acre 25 61 75 83 87 0.9 0.0 0.0 24.5
Pipe 0.00 0.00
Stream 1715 0.90 4.00 7.15 6.0 0.10
1870
MCA-01-08 Overland 114 4.68 1.52 1.25 Residential 1/4 acre 99 61 75 83 87 63.1 4.6 19.6 11.8 69.1 21.8 0.03401
Channel (ditch) 0.00 0.00 Pasture: Good Condition 1 39 61 74 80 0.0 0.1 0.0 0.8
Paved 0.00 0.00
Pipe 1756 2.86 4.00 7.32
Stream 0.00 0.00 5.1 0.09
0
MCA-01-09 Overland 160 1.58 0.88 3.03 Pasture: Good Condition 33 39 61 74 80 20.0 0.0 0.0 12.6 74.0 9.3 0.01455
Channel (ditch) 823 2.27 2.24 6.11 Residential 1/4 acre 67 61 75 83 87 9.6 0.0 0.0 57.8
Paved 0.00 0.00
Pipe 0.00 0.00
Stream 0.00 0.00 5.5 0.09
0
MCA-01-10 Overland 119 1.12 0.74 2.68 Residential 1/4 acre 97 61 75 83 87 0.0 0.0 0.0 97.4 86.8 5.2 0.00816
Channel (ditch) 721 0.92 1.42 8.47 Pasture: Good Condition 3 39 61 74 80 0.0 0.0 0.0 2.6
Paved 0.00 0.00
Pipe 284 1.48 4.00 1.18
Stream 0.00 0.00 7.4 0.12
0
MCA-01-11 Overland 100 1.34 0.81 2.05 Residential 1/4 acre 94 61 75 83 87 0.0 23.7 19.3 51.0 82.0 31.9 0.04989
Channel (ditch) 143 1.86 2.03 1.17 Forest (good cover) 6 25 55 70 77 0.0 2.5 2.5 1.0
Paved 2080 1.09 2.07 16.71
Pipe 0.00 0.00
Stream 0.00 0.00 12.0 0.20
0
MCA-01-12 Overland 71 9.43 2.16 0.54 Residential 1/4 acre 65 61 75 83 87 0.0 7.6 0.0 57.4 76.1 8.5 0.01323
Channel (ditch) 465 4.50 3.19 2.43 Forest (good cover) 35 25 55 70 77 0.0 27.3 7.6 0.0
Paved 361 0.28 1.04 5.77
Pipe 218 0.46 4.00 0.91
Stream 0.00 0.00 5.8 0.10
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Appendix A. Sandy Creek Tributary C Drainage Basins - McAlester Master Drainage Plan - Hydrologic Coefficients - Existing Conditions

Tributary Subarea Flow Type Length (ft) Wengh(t;t;l Slope (\;EI/C;ZI?) Tc (min.) Lag (min.) Lag (hr.) Land Use: % of Use Hy(iil\:ovlzlgui(ce ;cc)):l?rc;up Hydrologic Soil Groups and % Comcp'\tl)sne Dral(r;aﬁ:s,;-\rea Dra(lana.g;i{-\)rea
3400 A B C D A B C D 635.3
0
MCA-02 Overland 153 1.31 0.80 3.19 Pasture: Good Condition 37 39 61 74 80 7.2 0.0 0.0 29.4 81.5 17.9 0.02796
Channel (ditch) 687 2.04 2.13 5.39 Residential 1/4 acre 63 61 75 83 87 0.1 0.0 0.0 63.3
Paved 248 1.49 2.43 1.70
Pipe 0.00 0.00
Stream 342 0.73 4.00 1.43 7.0 0.12
0
MCA-03 Overland 47 0.57 0.53 1.49 Pasture: Good Condition 12 39 61 74 80 5.5 0.0 0.0 6.7 83.5 15.2 0.02370
Channel (ditch) 196 3.94 2.98 1.10 Residential 1/4 acre 88 61 75 83 87 1.3 0.0 0.0 86.4
Paved 990 1.60 2.52 6.55
Pipe 0.00 0.00
Stream 0.00 0.00 5.5 0.09
0
MCA-03-01 Overland 130 2.05 1.00 2.16 Industrial 0 81 88 91 93 0.0 0.0 0.0 0.0 70.9 17.2 0.02686
Channel (ditch) 764 2.23 2.23 5.72 Residential 1/4 acre 100 61 75 83 87 57.3 0.0 29.9 12.8
Paved 921 1.06 2.05 7.47
Pipe 0.00 0.00
Stream 0.00 0.00 9.2 0.15
0
MCA-04 Overland 87 491 1.56 0.93 Industrial 17 81 88 91 93 0.0 0.0 7.1 9.9 87.2 7.8 0.01220
Channel (ditch) 902 1.18 1.61 9.34 Residential 1/4 acre 83 61 75 83 87 0.0 0.0 16.7 66.2
Paved 0.00 0.00
Pipe 0.00 0.00
Stream 0.00 0.00 6.2 0.10
0
MCA-04-01 Overland 71 1.49 0.86 1.39 Residential 1/4 acre 100 61 75 83 87 0.0 6.9 16.4 76.7 85.5 18.6 0.02909
Channel (ditch) 0.00 0.00
Paved 1753 1.71 2.61 11.20
Pipe 0.00 0.00
Stream 0.00 0.00 7.6 0.13
0
MCA-05 Overland 117 341 1.30 1.51 Industrial 4 81 88 91 93 0.0 0.0 0.0 3.9 86.0 22.2 0.03467
Channel (ditch) 845 0.90 1.40 10.06 Residential 1/4 acre 96 61 75 83 87 0.0 0.0 31.2 64.6
Paved 393 3.56 3.77 1.74 Pasture: Good Condition 0 39 61 74 80 0.0 0.0 0.3 0.0
Pipe 0.00 0.00
Stream 1006 0.60 4.00 4.19 10.5 0.17
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Appendix A. Sandy Creek Tributary C Drainage Basins - McAlester Master Drainage Plan - Hydrologic Coefficients - Existing Conditions

Tributary Subarea Flow Type Length (ft) Wengh(t;t;l Slope (\;EI/C;ZI?) Tc (min.) Lag (min.) Lag (hr.) Land Use: % of Use Hy(iil\:ovlzlgui(ce ;cc)):l?rc;up Hydrologic Soil Groups and % Comcp'\tl)sne Dral(r;aﬁ:s,;-\rea Dra(lana.g;i{-\)rea
3400 A B C D A B C D 635.3
0
MCA-05-01 Overland 56 3.54 1.32 0.71 Residential 1/4 acre 7 61 75 83 87 1.8 0.0 5.3 0.0 82.4 5.7 0.00895
Channel (ditch) 580 1.22 1.63 5.92 Pasture: Good Condition 37 39 61 74 80 4.4 0.0 33.1 0.0
Paved 0.00 0.00 Industrial 55 81 88 91 93 0.0 0.0 42.8 12.7
Pipe 245 1.47 4.00 1.02
Stream 0.00 0.00 4.6 0.08
0
MCA-05-02 Overland 73 3.63 1.34 0.92 Pasture: Good Condition 0 39 61 74 80 0.1 0.0 0.0 0.0 61.0 9.9 0.01550
Channel (ditch) 0.00 0.00 Residential 1/4 acre 100 61 75 83 87 99.9 0.0 0.0 0.0
Paved 1455 2.62 3.23 7.50
Pipe 124 0.48 4.00 0.52
Stream 0.00 0.00 5.4 0.09
0
MCA-05-03 Overland 107 4.61 1.51 1.18 Pasture: Good Condition 2 39 61 74 80 0.5 0.0 1.5 0.0 73.0 6.0 0.00934
Channel (ditch) 699 2.10 2.16 5.40 Residential 1/4 acre 98 61 75 83 87 43.7 0.0 54.3 0.0
Paved 0.00 0.00
Pipe 0.00 0.00
Stream 0.00 0.00 3.9 0.07
0
MCA-05-04 Overland 103 0.39 0.44 3.93 Forest (good cover) 6 25 55 70 77 5.7 0.0 0.0 0.0 50.8 22.1 0.03452
Channel (ditch) 1054 2.28 2.25 7.81 Industrial 5 81 88 91 93 4.6 0.0 0.0 0.0
Paved 449 2.27 3.01 2.49 Residential 1/4 acre 46 61 75 83 87 43.8 0.0 2.2 0.0
Pipe 0.00 0.00 Pasture: Good Condition 44 39 61 74 80 43.6 0.0 0.0 0.0
Stream 0.00 0.00 8.5 0.14
0
MCA-05-05 Overland 98 4.75 1.53 1.07 Forest (good cover) 24 25 55 70 77 24.3 0.0 0.0 0.0 57.0 31.6 0.04940
Channel (ditch) 1877 2.76 2.48 12.61 Industrial 29 81 88 91 93 29.5 0.0 0.0 0.0
Paved 0.00 0.00 Residential 1/4 acre 39 61 75 83 87 38.8 0.0 0.0 0.0
Pipe 0.00 0.00 Pasture: Good Condition 7 39 61 74 80 6.6 0.0 0.0 0.0
Stream 0.00 0.00 8.2 0.14 Impervious 1 98 98 98 98 0.9 0.0 0.0 0.0
0
MCA-05-06 Overland 129 0.41 0.45 4.79 Residential 1/4 acre 45 61 75 83 87 446 0.0 0.0 0.0 73.3 20.3 0.03165
Channel (ditch) 902 1.33 1.71 8.80 Impervious 7 98 98 98 98 7.0 0.0 0.0 0.0
Paved 0.00 0.00 Industrial 48 81 88 91 93 48.4 0.0 0.0 0.0
Pipe 0.00 0.00
Stream 0.00 0.00 8.2 0.14
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Appendix A. Sandy Creek Tributary C Drainage Basins - McAlester Master Drainage Plan - Hydrologic Coefficients - Existing Conditions

. Weighted Slope Velocity . . CN value for each . . Composite Drainage Area Drainage Area
Tributary Subarea Flow Type Length (ft Tc (min. Lag (min. Lag (hr. Land Use: % of Use e Hydrologic Soil Groups and %
foutary >u w1yp gth (ft) (%) (ft./sec.) (min.) g (min.) g (hr.) 0 Hydrologic Soil Group y & P ° CN (acres) (sq. mi.)
3400 A B C D A B C D 635.3
0
MCA-05-07 Overland 121 3.31 1.28 1.58 Pasture: Good Condition 25 39 61 74 80 25.2 0.0 0.2 0.0 55.5 37.8 0.05910
Channel (ditch) 937 3.02 2.60 6.01 Residential 1/4 acre 75 61 75 83 87 74.6 0.0 0.0 0.0
Paved 846 2.36 3.07 4.60
Pipe 413 2.90 4.00 1.72
Stream 0.00 0.00 8.3 0.14
0
MCA-06 Overland 142 3.38 1.29 1.83 Residential 1/4 acre 83 61 75 83 87 66.5 0.0 16.7 0.0 68.0 23.6 0.03681
Channel (ditch) 0.00 0.00 Impervious 0 98 98 98 98 0.0 0.0 0.0 0.0
Paved 3328 2.46 3.13 17.70 Industrial 17 81 88 91 93 16.8 0.0 0.0 0.0
Pipe 0.00 0.00
Stream 0.00 0.00 11.7 0.20
0
MCA-07 Overland 100 1.06 0.72 2.32 Residential 1/4 acre 100 61 75 83 87 8.8 0.0 39.1 51.8 83.2 17.1 0.02673
Channel (ditch) 0.00 0.00 Impervious 0 98 98 98 98 0.3 0.0 0.0 0.0
Paved 767 4.17 4.09 3.13
Pipe 0.00 0.00
Stream 943 1.29 4.00 3.93 5.6 0.09
0
MCA-07-POND Overland 143 2.79 1.17 2.04 Residential 1/4 acre 52 61 75 83 87 27.1 0.0 24.4 0.0 84.3 7.2 0.01124
Channel (ditch) 797 1.57 1.86 7.14 Impervious 48 98 98 98 98 9.0 0.0 39.5 0.0
Paved 0.00 0.00
Pipe 0.00 0.00
Stream 0.00 0.00 5.5 0.09
0
MCA-08 Overland 160 3.17 1.25 2.13 Residential 1/4 acre 100 61 75 83 87 100.0 0.0 0.0 0.0 61.0 13.3 0.02074
Channel (ditch) 426 4.38 3.14 2.26
Paved 875 3.14 3.54 4.11
Pipe 0.00 0.00
Stream 0.00 0.00 5.1 0.09
0
MCA-09 Overland 152 2.02 1.00 2.54 Residential 1/4 acre 97 61 75 83 87 28.2 0.0 46.2 22.4 76.9 23.6 0.03685
Channel (ditch) 865 2.93 2.56 5.63 Forest (good cover) 3 25 55 70 77 1.1 0.0 0.5 1.6
Paved 444 3.38 3.67 2.01
Pipe 0.00 0.00
Stream 0.00 0.00 6.1 0.10

A-5




Appendix A. Sandy Creek Tributary C Drainage Basins - McAlester Master Drainage Plan - Hydrologic Coefficients - Existing Conditions

. Weighted Slope Velocity . . CN value for each . . Composite Drainage Area Drainage Area
Tributary Subarea Flow Type Length (ft Tc (min. Lag (min. Lag (hr. Land Use: % of Use e Hydrologic Soil Groups and %
foutary >u w1yp gth (ft) (%) (ft./sec.) (min.) g (min.) g (hr) ? Hydrologic Soil Group y & P ° CN (acres) (sg. mi.)
3400 A B C D A B C D 635.3
0
MCA-10 Overland 154 1.38 0.82 3.13 Residential 1/4 acre 66 61 75 83 87 527 0.0 0.0 128 53.8 17.1 0.02666
Channel (ditch) 795 4.65 3.24 4.09 Forest (good cover) 34 25 55 70 77  30.9 0.0 0.0 3.6
Paved 0.00 0.00
Pipe 0.00 0.00
Stream 984 1.52 4.00 4.10 6.8 0.11
0
MCA-10-01 Overland 144 1.21 0.77 3.11 Residential 1/4 acre 100 61 75 83 87 100.0 0.0 0.0 0.0 61.0 20.5 0.03207
Channel (ditch) 466 3.21 2.68 2.90
Paved 1028 3.11 3.53 4.86
Pipe 0.00 0.00
Stream 0.00 0.00 6.5 0.11
0
MCA-11 Overland 116 0.69 0.58 3.32 Forest (good cover) 19 25 55 70 77 18.7 0.0 0.0 0.1 63.6 41.7 0.06514
Channel (ditch) 454 7.35 4.09 1.85 Industrial 62 81 88 91 93 59.4 0.0 0.0 2.2
Paved 1073 1.96 2.79 6.40 Residential 1/4 acre 3 61 75 83 87 2.7 0.0 0.0 0.0
Pipe 0.00 0.00 Pasture: Good Condition 16 39 61 74 80 16.2 0.0 0.0 0.0
Stream 0.00 0.00 6.9 0.12 Impervious 1 98 98 98 98 0.6 0.0 0.0 0.0
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APPENDIX B
Existing Conditions
HEC-HMS Schematic
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APPENDIX C
Existing HMS Output
Flow Rates (CFS)



McAlester MDP - 2012
HMS Output Existing Flow Rates (CFS)

HMS Junction 1-Year 2-Year 5-Year 10-Year | 25-Year | 50-Year | 100-Year | 500-Year E::;naj:;
J_MCA-01 449 556 1137 1541 2054 2465 2870 4041 0.99265
J_MCA-01-01 56 68 119 153 193 223 256 340 0.07096
J_MCA-01-02 31 39 65 83 104 120 137 180 0.02893
J_MCA-01-03 102 127 233 304 390 455 524 708 0.13076
J_MCA-01-04 63 80 152 200 259 303 350 475 0.08671
J_MCA-01-05 31 40 76 100 129 152 175 237 0.04308
J_MCA-01-06 9 12 21 27 34 39 45 60 0.00972
J_MCA-01-07 117 150 290 385 502 590 679 922 0.18811
J_MCA-01-07MID 122 153 289 382 494 579 671 916 0.17932
J_MCA-01-08 20 26 59 83 113 135 160 226 0.04856
J_MCA-01-09 10 13 26 34 45 52 61 83 0.01455
J_MCA-01-10 58 69 121 156 197 228 262 352 0.07128
J_MCA-01-11 49 58 103 133 169 197 227 305 0.06312
J_MCA-01-12 10 13 25 33 42 49 57 76 0.01323
J_MCA-01MID 420 526 1083 1485 1966 2371 2770 3928 0.94953
J_MCA-01UP 376 476 985 1356 1806 2188 2545 3655 0.87857
J_MCA-02 213 269 587 835 1143 1393 1634 2428 0.61918
J_MCA-03 195 248 552 792 1093 1325 1562 2315 0.59122
J_MCA-03-01 12 16 34 47 63 76 89 125 0.02686
J_MCA-03-UP 187 235 530 773 1064 1283 1519 2227 0.56752
J_MCA-04 175 220 499 730 1007 1215 1440 2120 0.54066
J_MCA-04-01 35 42 67 83 103 117 133 174 0.02909
J_MCA-05 132 171 433 648 904 1096 1309 1947 0.49937
J_MCA-05-01 12 16 34 47 63 75 88 123 0.02445
J_MCA-05-02 2 4 14 22 31 39 47 68 0.01550
J_MCA-05-03 24 36 109 171 253 320 394 597 0.18401
J_MCA-05-04 20 29 79 121 174 217 264 394 0.11557
J_MCA-05-05 20 28 71 103 144 176 211 307 0.08105
J_MCA-05-06 18 23 47 63 83 99 115 159 0.03165
J_MCA-05-07 2 5 29 50 79 102 128 198 0.05910
J_MCA-05MID 96 130 372 569 805 984 1183 1776 0.46470
J_MCA-05UP 86 122 349 535 759 928 1116 1673 0.44025
J_MCA-06 77 101 257 382 524 625 738 1108 0.25624
J_MCA-07 69 89 223 333 456 543 638 965 0.21943
J_MCA-07-POND 14 18 28 35 43 49 56 72 0.01124
J_MCA-08 39 58 170 266 363 438 525 759 0.18146




HMS Output Existing Flow Rates (CFS)

McAlester MDP - 2012

HMS Junction 1-Year 2-Year 5-Year 10-Year | 25-Year | 50-Year | 100-Year | 500-Year E::;naj:;
J_MCA-09 36 53 153 239 324 392 469 675 0.16072
J_MCA-10 15 26 95 159 224 278 339 504 0.12387

J_MCA-10-01 4 8 27 42 61 75 92 135 0.03207

J_MCA-10-MID 11 19 70 117 165 205 250 372 0.09180
J_MCA-11 13 22 64 95 134 164 198 287 0.06514
MCA-01 50 57 91 114 140 160 181 238 0.04312
MCA-01-01 30 36 63 81 102 118 135 180 0.04203
MCA-01-02 31 39 65 83 104 120 137 180 0.02893
MCA-01-03 39 47 81 104 132 153 175 234 0.04405
MCA-01-04 32 40 76 100 129 152 175 238 0.04363
MCA-01-05 22 29 56 74 97 113 132 179 0.03336
MCA-01-06 9 12 21 27 34 39 45 60 0.00972
MCA-01-07 6 8 16 21 27 32 37 50 0.00879
MCA-01-08 15 22 50 69 92 110 130 180 0.03401
MCA-01-09 10 13 26 34 45 52 61 83 0.01455
MCA-01-10 11 13 20 24 30 34 38 50 0.00816
MCA-01-11 41 49 85 110 138 160 184 246 0.04989
MCA-01-12 10 13 25 33 42 49 57 76 0.01323
MCA-02 28 35 59 75 94 109 124 164 0.02796
MCA-03 29 36 58 72 89 102 116 151 0.02370
MCA-03-01 12 16 34 47 63 76 89 125 0.02686
MCA-04 17 21 32 39 47 54 60 78 0.01220
MCA-04-01 35 42 67 83 103 117 133 174 0.02909
MCA-05 38 44 71 89 109 125 142 187 0.03467
MCA-05-01 11 14 22 28 35 40 45 59 0.00895
MCA-05-02 4 14 22 31 39 47 68 0.01550
MCA-05-03 18 23 31 36 41 56 0.00934
MCA-05-04 1 9 20 34 46 60 98 0.03452
MCA-05-05 5 28 47 72 92 114 174 0.04940
MCA-05-06 18 23 47 63 83 99 115 159 0.03165
MCA-05-07 2 5 29 50 79 102 128 198 0.05910
MCA-06 11 15 37 53 72 87 104 148 0.03681
MCA-07 32 39 64 81 100 114 130 169 0.02673
MCA-07-POND 14 18 28 35 43 49 56 72 0.01124
MCA-08 3 6 19 29 42 52 63 93 0.02074
MCA-09 30 38 70 92 117 137 158 212 0.03685
MCA-10 12 22 35 46 57 90 0.02666
MCA-10-01 4 8 27 42 61 75 92 135 0.03207
MCA-11 13 22 64 95 134 164 198 287 0.06514
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HMS Output Existing Flow Rates (CFS)

McAlester MDP - 2012

HMS Junction 1-Year 2-Year 5-Year 10-Year | 25-Year | 50-Year | 100-Year | 500-Year E:::aj:;
R_01-02 31 39 65 83 104 120 137 180 0.02893
R_01-03 102 127 233 304 390 455 524 708 0.13076
R_01-04 63 80 152 200 259 303 350 475 0.08671
R_01-06 9 12 21 27 34 39 45 60 0.00972

R_01-07MID 114 146 281 373 486 571 657 894 0.17932
R_01-08 20 26 59 83 112 135 159 225 0.04856
R_01-09 10 13 26 34 45 52 61 83 0.01455

R_01-MID 417 519 1073 1461 1954 2347 2740 3862 0.94953
R_01-UP 371 468 978 1349 1795 2172 2537 3611 0.87857
R_03 194 247 552 791 1087 1324 1561 2325 0.59122
R_03UP 181 230 524 759 1051 1273 1507 2240 0.56752
R_05-02 2 4 14 22 31 39 47 68 0.01550
R_05-04 20 29 79 121 174 217 264 394 0.11557
R_05-05 20 28 71 103 144 176 211 307 0.08105
R_05-06 18 23 47 63 83 99 115 159 0.03165
R_05-07 2 5 29 50 79 102 128 198 0.05910
R_05MID 96 130 372 569 805 984 1183 1776 0.46470
R_05UP 86 122 349 535 759 928 1116 1673 0.44025
R_08 34 51 156 244 343 413 494 760 0.18146
R_10 15 26 93 154 219 269 328 484 0.12387

R 11 11 18 59 95 131 160 193 282 0.06514
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APPENDIX D

Floodplains & Water
Surface Profiles
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APPENDIX E

Cost Estimates



Appendix E. Sandy Creek Tributary C - Cost Estimates

Appendix E - City of McAlester MDP

Problem Area 1 Alternative 1

ITEM DESCRIPTION UNIT TOTAL UNIT PRICE TOTAL COST
1 UNCLASSIFIED EXCAVATION cYy 196 S 12.00 | S 2,352.00
2 8" PCC PAVEMENT SY 147 S 125.00 | $ 18,375.00
3 6'x2.5' RCB LF 120 S 576.00 | S 69,120.00
4 CLASS "A" CONCRETE cYy 53 S 450.00 | $ 23,850.00
5 REMOVAL OF STRUCTURES AND OBSTRUCTIONS LS 1 S 25,000.00 | S 25,000.00
6 PAVEMENT REMOVAL Sy 147 S 10.00 | S 1,470.00
Subtotal] $ 140,167.00
15% Contingency| $ 21,025.05
Subtotal| $ 161,192.05
25% Utility Relocation Contingency| $ 40,298.01
Total | § 201,490.06
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Appendix E. Sandy Creek Tributary C - Cost Estimates

Appendix E - City of McAlester MDP

Problem Area 1 Alternative 2

ITEM DESCRIPTION UNIT TOTAL UNIT PRICE TOTAL COST
1 UNCLASSIFIED EXCAVATION cY 11616 S 12.00 | $ 139,392.00
2 TEMPORARY SILT FENCE LF 650 S 2.00|S 1,300.00
3 SOLID SLAB BERMUDA SODDING Sy 3690 S 250 (S 9,225.00
4 24" RCP LF 120 S 90.00 | $ 10,800.00
5 CLEARING AND GRUBBING AC 2 S 1,500.00 | S 3,000.00
6 OUTLET STRUCTURE LS 1 S 10,000.00 | S 10,000.00
Subtotal] $ 173,717.00
15% Contingency| $ 26,057.55
Subtotal| $ 199,774.55
25% Utility Relocation Contingency| $ 49,943.64
Total| S 249,718.19
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Appendix E. Sandy Creek Tributary C - Cost Estimates

Appendix E - City of McAlester MDP

Problem Area 1 Alternative 3

ITEM DESCRIPTION UNIT TOTAL UNIT PRICE TOTAL COST
1 UNCLASSIFIED EXCAVATION cYy 11816 S 12.00 | S 141,792.00
2 8" PCC PAVEMENT SY 147 S 125.00 | S 18,375.00
3 24" RCP LF 120 S 90.00 | $ 10,800.00
4 6'x2.5' RCB LF 120 S 576.00 | S 69,120.00
5 CLASS "A" CONCRETE cYy 53 S 450.00 | $ 23,850.00
6 PAVEMENT REMOVAL SY 147 S 10.00 | S 1,470.00
7 TEMPORARY SILT FENCE LF 650 S 2.00|S 1,300.00
8 SOLID SLAB BERMUDA SODDING SY 3690 S 2501|S 9,225.00
9 REMOVAL OF STRUCTURES AND OBSTRUCTIONS LS 1 S 25,000.00 | $ 25,000.00
10 CLEARING AND GRUBBING AC 2 S 1,500.00 | S 3,000.00
11 OUTLET STRUCTURE LS 1 S 10,000.00 | S 10,000.00
Subtotal| $ 313,932.00
15% Contingency| $ 47,089.80
Subtotall S 361,021.80
25% Utility Relocation Contingency| $ 90,255.45
Total| S 451,277.25
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Appendix E. Sandy Creek Tributary C - Cost Estimates

Appendix E - City of McAlester MDP

Problem Area 2 Alternative 1

ITEM DESCRIPTION UNIT TOTAL UNIT PRICE TOTAL COST
1 UNCLASSIFIED EXCAVATION cY 189 S 12.00 | $ 2,268.00
2 8" PCC PAVEMENT Sy 141 S 125.00 | S 17,625.00
3 8'x3' RCB LF 130 S 900.00 | S 117,000.00
4 REMOVAL OF STRUCTURES AND OBSTRUCTIONS LS 1 S 25,000.00 | S 25,000.00
5 PAVEMENT REMOVAL SY 141 S 10.00 | $ 1,410.00
Subtotal] $ 163,303.00
15% Contingency| $ 24,495.45
Subtotal] $ 187,798.45
25% Utility Relocation Contingency| $ 46,949.61
Total| S 234,748.06
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Appendix E. Sandy Creek Tributary C - Cost Estimates

Appendix E - City of McAlester MDP

Problem Area 2 Alternative 2

ITEM DESCRIPTION UNIT TOTAL UNIT PRICE TOTAL COST
1 UNCLASSIFIED EXCAVATION cYy 11805 S 12.00 | S 141,660.00
2 TEMPORARY SILT FENCE LF 650 S 2.00 S 1,300.00
3 SOLID SLAB BERMUDA SODDING SY 3690 S 250 | S 9,225.00
4 24" RCP LF 120 S 90.00 | $ 10,800.00
5 8'x3' RCB LF 130 S 900.00 | S 117,000.00
6 8" PCC PAVEMENT SY 141 S 125.00 | $ 17,625.00
7 CLEARING AND GRUBBING AC 2 S 1,500.00 | $ 3,000.00
8 REMOVAL OF STRUCTURES AND OBSTRUCTIONS LS 1 S 25,000.00 | $ 25,000.00
9 OUTLET STRUCTURE LS 1 S 10,000.00 | S 10,000.00
10 PAVEMENT REMOVAL SY 141 S 10.00 | S 1,410.00
Subtotal] $ 337,020.00
15% Contingency| $ 50,553.00
Subtotall $ 387,573.00
25% Utility Relocation Contingency| $ 96,893.25
Total| S 484,466.25
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Appendix E. Sandy Creek Tributary C - Cost Estimates

Appendix E - City of McAlester MDP

Problem Area 3 Alternative 1

ITEM DESCRIPTION UNIT TOTAL UNIT PRICE TOTAL COST
1 UNCLASSIFIED EXCAVATION cYy 171 S 12.00 | S 2,052.00
2 8" PCC PAVEMENT SY 128 S 125.00 | $ 16,000.00
3 36" RCP LF 48 S 150.00 | $ 7,200.00
4 TRENCH GRATE LF 30 S 450.00 | $ 13,500.00
5 REMOVAL OF STRUCTURES AND OBSTRUCTIONS LS 1 S 10,000.00 | S 10,000.00
6 PAVEMENT REMOVAL Sy 128 S 10.00 | S 1,280.00
Subtotal] $ 50,032.00
15% Contingency| $ 7,504.80
Subtotal] $ 57,536.80
25% Utility Relocation Contingency| $ 14,384.20
Total | § 71,921.00
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Appendix E. Sandy Creek Tributary C - Cost Estimates

Appendix E - City of McAlester MDP

Problem Area 3 Alternative 2

ITEM DESCRIPTION UNIT TOTAL UNIT PRICE TOTAL COST
1 UNCLASSIFIED EXCAVATION cYy 171 S 12.00 | S 2,052.00
2 8" PCC PAVEMENT SY 128 S 125.00 | $ 16,000.00
3 48" RCP LF 48 S 280.00 | S 13,440.00
4 TRENCH GRATE LF 20 S 450.00 | $ 9,000.00
5 REMOVAL OF STRUCTURES AND OBSTRUCTIONS LS 1 S 10,000.00 | S 10,000.00
6 PAVEMENT REMOVAL Sy 128 S 10.00 | S 1,280.00
Subtotal] $ 51,772.00
15% Contingency| $ 7,765.80
Subtotal] $ 59,537.80
25% Utility Relocation Contingency| $ 14,884.45
Total| 74,422.25
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Appendix E. Sandy Creek Tributary C - Cost Estimates

Appendix E - City of McAlester MDP

Problem Area 4 Alternative 1

ITEM DESCRIPTION UNIT TOTAL UNIT PRICE TOTAL COST
1 UNCLASSIFIED EXCAVATION cYy 5940 S 12.00 | S 71,280.00
2 8" PCC PAVEMENT SY 2970 S 125.00 | $ 371,250.00
3 4'x3' RCB LF 420 S 372.00 | S 156,240.00
4 4'x4' RCB LF 570 S 422.00 | $ 240,540.00
5 CURB INLET EA 3 S 4,000.00 | $ 12,000.00
6 REMOVAL OF STRUCTURES AND OBSTRUCTIONS LS 1 S 25,000.00 | S 25,000.00
7 PAVEMENT REMOVAL SY 2970 S 10.00 | S 29,700.00
Subtotal] $ 906,010.00
15% Contingency| $ 135,901.50
Subtotal| $ 1,041,911.50
25% Utility Relocation Contingency| $ 260,477.88
Total | 1,302,389.38
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Appendix E. Sandy Creek Tributary C - Cost Estimates

Appendix E - City of McAlester MDP

Problem Area 4 Alternative 2

ITEM DESCRIPTION UNIT TOTAL UNIT PRICE TOTAL COST
1 UNCLASSIFIED EXCAVATION cYy 6060 S 12.00 | S 72,720.00
2 8" PCC PAVEMENT SY 3030 S 125.00 | $ 378,750.00
3 30" RCP LF 590 S 116.00 | $ 68,440.00
4 4'x3' RCB LF 420 S 372.00 | S 156,240.00
5 CURB INLET EA 5 S 4,000.00 | $ 20,000.00
6 REMOVAL OF STRUCTURES AND OBSTRUCTIONS LS 1 S 25,000.00 | S 25,000.00
7 PAVEMENT REMOVAL SY 3030 S 10.00 | S 30,300.00
Subtotal] $ 751,450.00
15% Contingency| $ 112,717.50
Subtotal] $ 864,167.50
25% Utility Relocation Contingency| $ 216,041.88
Total | 1,080,209.38
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Appendix E. Sandy Creek Tributary C - Cost Estimates

Appendix E - City of McAlester MDP

Problem Area 5 Alternative 1

ITEM DESCRIPTION UNIT TOTAL UNIT PRICE TOTAL COST
1 UNCLASSIFIED EXCAVATION cYy 20167 S 12.00 | S 242,004.00
2 TEMPORARY SILT FENCE LF 1800 S 2.00 S 3,600.00
3 SOLID SLAB BERMUDA SODDING Sy 22029 S 250 | S 55,072.50
4 60" RCP LF 50 S 390.00 | S 19,500.00
5 CLEARING AND GRUBBING AC 5 S 1,500.00 | $ 7,500.00
6 OUTLET STRUCTURE LS 1 S 1,500.00 | S 1,500.00
Subtotal] $ 329,176.50
15% Contingency| $ 49,376.48
Subtotal] $ 378,552.98
25% Utility Relocation Contingency| $ 94,638.24
Total | § 473,191.22
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Appendix E. Sandy Creek Tributary C - Cost Estimates

Appendix E - City of McAlester MDP

Problem Area 5 Alternative 2

ITEM DESCRIPTION UNIT TOTAL UNIT PRICE TOTAL COST
1 UNCLASSIFIED EXCAVATION cYy 34525 S 12.00 | S 414,300.00
2 TEMPORARY SILT FENCE LF 1800 S 2.00 S 3,600.00
3 SOLID SLAB BERMUDA SODDING SY 22029 S 250 | S 55,072.50
4 8" PCC PAVEMENT SY 107 S 125.00 | $ 13,375.00
5 10'x5' RCB LF 120 S 1,242.00 | S 149,040.00
6 60" RCP LF 50 S 390.00 | S 19,500.00
7 PAVEMENT REMOVAL SY 107 S 10.00 | S 1,070.00
8 REMOVAL OF STRUCTURES AND OBSTRUCTIONS LS 1 S 25,000.00 | $ 25,000.00
9 CLEARING AND GRUBBING AC 5 S 1,500.00 | S 7,500.00
10 OUTLET STRUCTURE LS 1 S 1,500.00 | $ 1,500.00
Subtotal] $ 689,957.50
15% Contingency| $ 103,493.63
Subtotall $ 793,451.13
25% Utility Relocation Contingency| $ 198,362.78
Total| 991,813.91
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