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Project Description

The purpose of the CSX Underpass Drainage Study (Study) is to address street flooding along Central Avenue (County Route
31) and at the CSX Underpass within the Village of Barboursville (Village), West Virginia. The existing drainage system located
along Central Avenue, Slaughter Street (east of Central Avenue), and Musgrave Court, as well as the section of Main Street
(County Route 60/5) from the Musgrave Court / Main Street intersection to its direct outfall location into Tanyard Branch at the
headwall behind the Old Toll House log cabin at 731 Main Street will be evaluated with recommended improvements, as
appropriate. See Figure 1 for Location Map of the Study.

The Village provided an inventory of its existing drainage system to facilitate the assessment of its adequacy in meeting the
applicable design standards. Based on this analysis, improvements to the stormwater drainage system were recommended
with a preference by the Village to utilize Slaughter Street and Musgrave Court to convey the drainage to Tanyard Branch behind
the Old Toll House property.

The KYOVA Interstate Planning Commission is administering the Study in cooperation with the Village of Barboursville.

Study limits include drainage features located within private properties, CSX right-of-way, Village right-of-way, and West Virginia
Division of Highways (WVDOH) right-of-way. These features are identified in the plan sheets in Appendix A.

w3t 77 Ny Y/ T
3+ /48 -

Figure 1: Study Area Map
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The Central Avenue roadway has a relatively flat cross slope and longitudinal grade from its intersection with Main Street at the
north end of the project to the Community Center location where the profile grade transitions into a sag vertical curve at the CSX
Underpass that is susceptible to flooding. The profile grade then transitions to a drainage high point at the Central Avenue
intersection with College Avenue. The Underpass typical section includes two lanes (one each direction) with a raised sidewalk
along the southbound lane and a posted vertical clearance of 11’-5” (Figure 2). The minimum horizontal clearance is 19'-0” and
the overpass structure has a span length of 32". The posted speed limit along Central Avenue is 25 miles per hour.

Figure 2: Looking South at CSX Underpass

Existing Conditions

Central Avenue Drainage

Central Avenue is classified as a minor urban arterial with an AADT of 4,300. The limits along Central Avenue that contribute
to flooding of the CSX Underpass extend from Main Street north of the Underpass to the intersection of Central Avenue with
College Avenue on the south side of the Underpass over a total distance of 0.26 miles. Central Avenue has varying typical
section widths. The existing roadway cross slopes and longitudinal grades are less than 2 percent and 1 percent, respectively.
These relatively flat grades significantly reduce drainage efficiency and adversely affect the performance of the existing
stormwater drainage system. This section of Central Avenue includes locations with on-street parking, shoulders, drainage
swales, offset inlets, and curb inlets (See Figure 3, Figure 4 and Figure 5).
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Figure 4: Central Avenue — Looking South
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Figure 5: Central Avenue - Looking South toward CSX Underpass

Topography
The 1-meter-resolution digital elevation models (DEMs) used in this Study were obtained from the WV Elevation and LIDAR

Download Tool (https://data.wvgis.wvu.edu/elevation/). The DEMs for the entire Study area were mosaicked into a single raster
in ArcMap version 10.8.2 for further processing. The terrain was derived from the resulting DEM.

The background mapping used in this Study was developed using available aerial imagery. The Village provided the drainage
features, property lines, and underground utility locations. Overhead utility locations were not included in the mapping based
on anticipated recommended improvements.

Land Use

Land use along Central Avenue is characterized primarily by a mix of urban and residential area within the Village. The
development is generally concentrated close to the roadway with limited setbacks and includes retail businesses, offices,
restaurants, a US Post Office, and an elementary school.

Impervious surfaces along the corridor consist primarily of roadway pavement, residential rooftops and driveways, parking areas
associated with commercial properties, and sidewalks. Vegetated areas are limited and primarily consist of lawns, streetscape
landscaping, and isolated trees. The lack of extensive pervious surfaces reduces infiltration opportunities and contributes to
high stormwater runoff to the existing drainage features and the CSX Underpass.

Land cover data for the Study area were obtained from the Multi-Resolution Land Characteristics (MRLC) Consortium
(https://www.mrlc.gov/). As the National Land Cover Database (NLCD) classifies the project area primarily as urban and
suburban, high-resolution Google aerial imagery was utilized to further refine and supplement the land cover classification.

MICHAEL BAKER INTERNATIONAL m PAGE 4
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The Village is a designated Municipal Separate Storm Sewer System (MS4), operating under the West Virginia National Pollutant
Discharge Elimination System (NPDES) program. Based on the existing conditions and recommended improvements,
additional impervious area is not anticipated and would not trigger MS4 requirements.

Existing Inlets and Pipes

The locations, types, sizes, and rim and invert elevations of existing inlets, were obtained from the Village. Each inlet location
was verified through field observations and Google Earth Street View. Information on the existing pipe network, such as pipe
material, condition, shape, size, length, and invert elevations was also provided by the Village. These datasets were received
in shapefile format and subsequently converted to Computer-Aided Design and Drafting (CADD) format for further analysis and
preparation of plan sheets. The existing drainage inlets and pipes were identified on the plan sheets included in Appendix A as
follows:

Drainage Inlets

Drainage Pipes

MICHAEL BAKER INTERNATIONAL m PAGE 5
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Proposed drainage improvements at existing inlet and pipe locations will utilize the same identity number and follow the same
naming convention as shown above. For proposed inlets and pipes at locations where none currently exist, the designation CB-
## and CO-## is used, where ## is a new inlet or pipe number, respectively.

Drainage Analysis

Hydrology

Drainage Area

The DEM was processed in ArcGIS to delineate flow paths and drainage areas. To do so, the local depressions within the DEM
were filled to eliminate sink that would otherwise prevent flow from occurring between cells. The flow direction for each cell was
then computed using D8 Method, which assigns flow direction to its steepest downslope neighboring cell and establishes the
drainage network topology. The resulting flow direction raster was used to generate the flow path, which serves as a basis for
estimating travel time.

The drainage areas corresponding to spatial location of each inlet were delineated using the Pour Point Method in ArcGIS. The
resulting drainage boundaries were exported to CADD and further refined to account for mainly building structures that alter the
normal drainage pattern.

The drainage area and existing pipes (with flow direction shown by arrows) in this study area is shown in Figure 6.

i

/ / P

Figure 6: Drainage Area Map with Existing Pipes
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Time of Concentration

The time of concentration (T¢) is defined as the travel time along the flow path from the hydraulically most distant point within a
drainage area to the point of interest. The total T, represents the combined travel time of sheet flow, shallow concentrated flow,
and channel flow. For each drainage area, these flow segments were delineated.

Manning’s roughness coefficients (“n”) for sheet and channel flow, as well as the surface cover coefficient (k") for shallow
concentrated flow, were assigned based on surface characteristics in accordance with the current addendum to the WVDOH
Drainage Manual, Table 4-5 and Table 4-6. The longitudinal slopes for each flow segment were determined using terrain data
derived from the DEM. Travel times for sheet flow, shallow concentrated flow, and channel flow were calculated following the
procedures outlined in the WVDOH Drainage Manual.

Runoff Coefficient (C)

The runoff coefficient (C) is a dimensionless parameter that represents the fraction of rainfall that becomes the surface runoff.
The runoff coefficient for each land use/landcover category within the drainage area was selected in accordance with the
WVDOH DM, Table 4-4. A weighted runoff coefficient was then calculated for each drainage area based on the proportional
distribution of land use types.

Curve Number (CN)

The curve number (CN) is a dimensionless parameter to estimate runoff potential based on Natural Resources Conservation
Services (NRCS, formerly SCS) Method. These numbers are determined from the combination of soil type and land cover data,
in accordance with the WVDOH DM. The land cover information was obtained from NLCD and aerial imagery, while soil data
were obtained from the NRCS (https://websoilsurvey.nrcs.usda.gov/app/). The review of soil mapping indicates that the soil in
the Study area is predominantly classified as Hydrologic Soil Group (HSG) Type B.

Design Discharge (Q)

In accordance with the WVDOH DM, Table 4-2, a 10-year (10%) Return Period (Probability of Occurrence) was used for the
analysis and design of drainage network. For each drainage area, the peak-discharge for 10-year storm event was estimated
using three different methods outlined in WWYDOH DM: a) Rational Method, b) TR-55 (SCS) Method, and c) United States
Geological Survey (USGS) Method.

In Rational Method, rainfall intensity for 10-year storm was determined as a function of T, from Intensity-Duration-Frequency
(IDF) curve provided in WVDOH DM. The rainfall intensity, together with the contributing drainage area and runoff coefficient,
was used to estimate design discharge.

For TR-55 method, 24-hour rainfall depth for the Study area was obtained from WVDOH DM. The CN values were used to
estimate the runoff depth for the specified storm event. The unit peak discharge was determined as a function of T.and ratio of
initial interception (la) to Precipitation (P). These parameters were used to calculate the design discharge in accordance with
equations from WVDOH DM.

In USGS Method, peak discharge was estimated using regional regression equation as a function of drainage area. This method
is appropriate for rural areas with drainage area greater than 10 square miles but can be used for preliminary analysis or design
if standard prediction error is added. In this Study, we added the standard prediction error for comparing the discharge with
other methods.

The discharge values obtained from the Rational Method were used for the analysis and design of the drainage network. Results
from the TR-55 and USGS methods were utilized for comparison purposes. The estimates from all three methods were found
to be reasonably consistent, providing increased confidence in the calculated flows.
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Hydraulics
Model of Existing Network

The hydraulic model of existing drainage network was developed using StormCAD, a Bentley Software Platform. The network
consists of catchments, catch basins (inlets), storm water conduits, gutters, manholes, and detention channels. For each
catchment, the contributing drainage area, runoff coefficient, and T. were assigned, along with the corresponding inlet to which
it drains. The IDF curve from WVDOH DM was incorporated for 10-year storm event.

The geometric properties of the drainage structures including length, size, and invert elevations, were added to the model. The
Manning’s “n” values were selected based on the material types. The conduit and inlet catalogs were developed to account for
various sizes, materials, and inlet types within the existing drainage network. These catalogs also facilitate the evaluation and
design of appropriate conduits and inlets required to convey the design discharge.

For each inlet, the longitudinal slope and cross slopes were derived from the terrain data. The gutter alignment was established
to follow the direction of gravity flow. Standard method was used for estimating energy loss at each node. Manning’s equation
was used for Gravity Flow condition, while Darcy-Weisbach method was used for pipes under pressure flow.

The StormCAD model provides results including spread, captured flow at each inlet, bypass flow, conduit flow, hydraulic grade
line (HGL), energy grade line (EGL), and other relevant hydraulic parameters.

The schematic drawings of the existing drainage network and the pipe profiles used for the analysis are shown in Appendix B.

Existing Drainage System Deficiencies

Inlets

Results from hydraulic analysis of existing drainage network indicate that the system is inadequate to convey runoff from a 10-
year storm event. According to the WVDOH Drainage Manual, the allowable spread for a design speed less than 40 miles per
hour is the shoulder width plus 3 feet into the traveled lane. See Typical Section plan sheet in Appendix A. The computed
spread exceeds the allowable limit at multiple locations and several inlets experience overflow, localized flooding, including at
the CSX Underpass.

The nine locations where the spread exceeds the allowable criteria are shown in Table 1 and are identified on the Existing
Drainage plan sheets within the plan set in Appendix A.

Table 1: Existing Drainage Inlets with Spread Exceeding Criteria

Drainage Pa.vement vl;’?;& Parl.(ing Lane Shoulder Gutter Allowable Existing
Inlet Width (ft.) (ft) Width (ft.) Width (ft.) Shape Spread (ft.) Spread (ft.)

D02 11.50 10.00 0.00 1.50 C 45 7.1
D05 14.50 10.00 0.00 3.50 \% 13.0 13.8
D08 17.50 10.00 0.00 7.50 % 21.0 30.8
D12 17.50 10.00 6.00 1.50 \Y 8.4 9.7
D18 18.50 11.00 6.00 1.50 % 9.0 12.9
D34 12.00 10.00 0.00 2.00 C 5.0 5.6
D35 11.50 10.00 0.00 1.50 C 45 1.1
D36 10.50 10.00 0.00 0.50 C 5.0 5.6
D39 10.50 10.00 0.00 0.50 C 3.5 19.5
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Pipes

The existing drainage pipes’ conditions were assessed by the Village through pipe camera inspections and field observations
and subsequently rated based on five conditions: Excellent (E), Good (G), Average (A), Fair (F), and Poor (P). Pipes rated in
“Poor” condition were recommended for replacement regardless of their hydraulic capacity.

Drainage pipes determined insufficient to convey the 10-year design year storm as well as pipes with a “Poor” condition rating
were identified. Forty-one existing drainage pipes are insufficient to convey the design year storm, with six of these pipes also
rated in poor condition (CO-3, CO-4, CO-5, CO-6, CO-23, and CO-50). Each of the 41 conduits’ location, hydraulics, and
condition, and possible elimination were evaluated and their disposition shown in the Recommended Improvements Section.

These deficient pipes are shown on the Existing Drainage plan sheets within the plan set in Appendix A.

Table 2: Existing Drainage Pipes Insufficient based on Condition and/or Design Year Storm

Conduits | Diameter(in) | Max. Flow depth (f) pue c°“d‘;;gr‘]’3d't'°"
CO-1 6 7.1 Pressure flow A
CO-2 12 3.4 Pressure flow F
CO-3 18 9.9 Pressure flow P
CO+4 18 36.2 Pressure flow P
CO-4 DS 15 5.0 Pressure flow G
CO-5 15 92.3 Pressure flow P
CO-6 24 3.5 Pressure flow P
COo-7 10 3.6 Pressure flow A
CO-9 18 3.7 Pressure flow G
CO-10 15 7.3 Pressure flow A
CO-11 15 30.6 Pressure flow G
CO-12 4 46.1 Pressure flow A
CO-13 21 8.2 Pressure flow A
CO-14 15 28.9 Pressure flow G
CO-15_1 15 66.1 Pressure flow A
CO-16 6 25 Pressure flow G
CO-17 12 4.6 Pressure flow G
CO-19 12 1.9 Pressure flow G
CO-20 12 1.6 Pressure flow G
CO-21.D 12 2.0 Pressure flow G
C0-22 12 2.0 Pressure flow G
C0-23 18 8.1 Pressure flow P
C0-25 12 2.4 Pressure flow A
C0O-26_1 12 9.8 Pressure flow G
C0-26_2 8 5.2 Pressure flow G
C0-26_3 15 2.1 Pressure flow G
CO-28 12 2.8 Pressure flow A
C0-29 12 3.0 Pressure flow A
C0-30 18 6.7 Pressure flow E
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Conduits | Diameter(in) | Max. Flow depth (f) purdle °°“d‘g;g:3d't'°“
CO-34 10 13.7 Pressure flow A
CO-38 6 4.2 Pressure flow G
C0-40_1 8 4.7 Pressure flow G
C0-40_2 8 5.7 Pressure flow G
CO-41 8 3.6 Pressure flow -
CO-50 24 3.7 Pressure flow P
CO-51 8 1.7 Pressure flow E
C0O-52 8 2.9 Pressure flow E
CO-53 15 3.0 Pressure flow E
CO-54 8 2.2 Pressure flow -
CO-62 18 3.3 Pressure flow G
CO-76 12 4.0 Pressure flow E

Proposed Improvements

Hydraulic analysis indicates that significant improvements to the existing drainage system are necessary to convey the runoff
from the design storm while satisfying the flow spread criteria and limiting pipe flow depths to 80 percent of the pipe diameter,
in accordance with the requirements of the WVDOH Drainage Manual. The recommended design includes the addition of several
new inlets and storm sewer pipes, as well as replacement of several existing inlets and undersized pipes that do not provide
hydraulic capacity. The recommendations include cross-slope adjustment of the Central Avenue template to maintain a
minimum roadway cross slope of 2 percent to improve the capture efficiency of inlets. Given their specific locations and hydraulic
conditions, four pipe locations are recommended to remain in pressure flow and are denoted in Table 3.

The replacement of existing drainage pipes and the installation of pipes at new locations provide the benefit to other portions of
stormwater drainage system without the need to replace additional existing pipes, some of which are on private property.
Adjustments to inlet and pipe locations will be refined during the engineering design phase of the project once detailed
topographic survey is complete and utility locations are better defined. The location of an existing inlet within a traveled way
and its pipe connections is recommended to be evaluated for relocation to an adjacent curb line once a detailed survey is
available to prevent vehicle tire tracking directly onto an inlet. An example location would be at the intersection of Musgrave
Court and Central Avenue where the existing inlet is within the travel path of a vehicle wheel line.

Inlets

A total of 41 new inlets, including new installation locations and replacement or modification of existing inlets based spread
criteria, pipe hydraulics criteria, pipe cover, and invert elevations, are proposed to be utilized in conjunction with the existing
inlets to meet the design year spread criteria. The proposed inlet number (D1, D2, D3, etc.) and type for each of these locations
is shown in Table 3.

The existing inlets were preserved where possible and their condition should be further evaluated during the design phase of
the project to determine their ultimate disposition.
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Table 3: Proposed Drainage Inlets

Inist Pavement Lgnne PN Shoulder | Gutter sl Prop9§ed Proposed Inlet /
Catch Width (ft.) Width Lane Width () | Shape Spread | Condition Catch Basin
Basin ' (ft.) | Width (ft.) ' (ft.) (ft.)
Upper Section
CB-49 17.85 11.00 5.00 1.85 \% 7.6 6.5 Type B Inlet
CB-50 23.40 11.00 5.00 7.40 C 15.4 3.5 Type B Inlet
CB-44 22.55 10.00 6.00 6.55 \% 15.6 7.9 Type B Inlet
CB-31 18.90 10.00 6.00 2.90 C 11.9 3.9 6' Type E Curb linlet
CB-35 15.90 10.00 0 2.95 % 10.5 8.8 Slot Inlet 25'
CB-65 15.90 10.00 0 2.95 \% 1.5 11.3 Slot Inlet 15'
D13* Parking lot 10.4 1.79'x1.79' grate
D14* Parking lot 21.8 1.75'x1.75' grate
CB-45 19.80 10.00 0 4.90 C 7.9 6.7 Type F Inlet
CB-34 11.40 10.00 0 1.40 C 4.4 4.4 6' Type E Curb Inlet
CB-48 16.00 10.00 0 6.00 C 9.0 6.4 10" Type E Curb Inlet
CB-39 | Parking lot 10.2 Type F Inlet
CB-57 | Parking lot - - 49 Type B Inlet
CB-58 15.00 10.00 7.50 C 10.5 6.3 8' Type E Curb Inlet
D08 17.50 10.00 0.00 7.50 % 21.0 8.8 Type B Inlet
CB-46 24.00 10.00 6.00 8.00 % 17.0 8.7 Slot Inlet 5'
CB-59 24.00 10.00 6.00 8.00 \% 17.0 11.8 Slot Inlet 5'
CB-63 16.70 12.00 0 2.35 \% 10.3 10.2 Type B Inlet
D17 23.50 10.00 8.00 5.50 % 12.1 8.7 Type B Inlet
D11 15.50 10.00 0.00 5.50 \% 16.4 8.9 Type B Inlet-Modified
D12 17.50 10.00 6.00 1.50 \% 8.4 8.4 Type B Inlet-Modified
CB-60 Ditch 4.0 Type G Inlet
CB-51 | Parking lot 6.4 Type F Inlet
D1* 10.00 10.00 0.00 4.20 \% 13.0 10.8 2.17'x2.17" grate
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Inlet/ Lane | Parking Allowable | Proposed
Catch ‘I;z\é::\ (itn; Width Lane Vs\lrl](;)tl:lk(iftt“) gl:’;t:; Spread Condition Prggtc:: s;]egalz:stl
Basin ' (ft.) | Width (ft.) i (ft.) (ft.)
CB-61 16.70 12.00 0 2.35 \Y 7.7 7.6 Type B Inlet
CB-64 16.80 10.00 0 340 C 6.4 6.5 Type B Inlet
D6* Parking lot 4.4 2'x2' grate
CB-67 22.60 11.00 8.00 3.60 C 14.6 2.2 Type F Inlet
CB-55 10.70 10.00 0.70 C 3.7 3.2 6' Type E Curb Inlet
CB-38 11.00 10.00 0 1.00 C 4.0 3.1 6' Type E Curb Inlet
CB-37 13.65 10.00 0 3.65 C 6.7 4.6 6' Type E Curb Inlet
CB-32 15.50 10.00 0 5.50 C 8.5 48 Type B Inlet
CB-33 15.50 10.00 0 5.50 C 85 7.2 Type F Inlet
D02 11.50 10.00 0.00 1.50 C 45 3.2 Type B Inlet
D03 13.20 10.00 0.00 3.20 V 11.6 9.0 Type B Inlet-Modified
D04 14.50 10.00 0.00 2.25 \Y 8.9 6.6 Type B Inlet-Modified
D05 17.00 10.00 0.00 3.50 V 13.0 9.9 Type B Inlet-Modified
CB-62 16.80 10.00 0 340 C 6.4 6.4 Type F Inlet
CB-36 15.50 10.00 0 2.75 C 5.8 46 Type F Inlet
D7* 16.00 11.00 0 5.00 C 8.0 3.6 2.15'x2.15' grate
D18* 18.50 11.00 6.00 1.50 \Y 9.0 55 2.25'%2.25' grate
D19* 21.00 11.00 8.00 2.00 V 9.1 6.5 2.17'x2.17" grate
D26* 19.50 11.00 8.00 0.50 C 115 6.5 2.83'x1.42' grate
Lower Section
D27 | Turf ground 14.1 2.5'x2.5 grate
D28t | 3300 | 1200 | 16.00 5.00 c 24.0 127 | 219x Z'i:]f;tcomb'“e
D29 Turf ground 1.7 Type B Inlet
CB-54 11.75 10.00 0 1.75 C 48 22 Type F Inlet
D34 12.00 10.00 0 2.00 C 50 1.6 Type F Inlet
D35 | 1150 | 10.00 0 150 c 45 39 | 2¥X Z'iif;tc‘)mbi“e
D36* | 1050 | 10.00 0 050 50 40 | 12X O'iﬁf;tcombi“e
CB-66 11.50 10.00 0 15 45 3.2 Type F Inlet
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Inlet/ Lane | Parking Allowable | Proposed
Catch C\Z‘éﬁ:‘ ((:tn; Width Lane Vs\lrl](;)tl:lk(iftt“) gl:’;t:; Spread | Condition Prggtc:: s;]egalg:stl
Basin ' (ft.) | Width (ft.) ’ (ft.) (ft.)
D37 Ditch Type G Inlet
D38* 11.50 10.00 0 1.50 C 4.5 2.9 2'x2' grate
D39 10.50 10.00 0 0.50 C 3.5 3.5 Type F Inlet

* May be retained if adjustment of invert elevation of catch basin is feasible

CB-## Proposed New Inlets

D## Proposed replacement inlet at existing inlet location

Pipes

The recommended drainage improvements include 3,750 of pipe ranging in diameter from 12" to 36" and new installation
locations and replacement of existing pipes as shown in Table 4. The size of the existing pipes, their proposed replacement,
and the proposed size of new pipes also are shown in this table. High-density polyethylene (HDPE) pipe was utilized throughout
the drainage network. The specific pipe material type should be further evaluated during the design phase of the project that
considers flow lines, pipe cover, flow capacity, water quality, and velocity. A minimum velocity of 2 feet per second (ft/s) was
utilized to provide for self-cleaning of the pipes. The minimum cover required per WWDOH'’s Design Directive (DD-) 502 was
met for each designed pipe.

Table 4: Proposed Drainage Pipes

Conduits Pipe Diameter (in.) Max. Flow Depth (ft.) Flow Regime
Existing Proposed Existing Proposed Existing Proposed

Upper Section

CO-69 18 04 Gravity flow
CO-70 18 0.4 Gravity flow
CO-55(1) 18 0.4 Gravity flow
C0-55(2) 18 0.4 Gravity flow
CO-66 18 0.3 Gravity flow
CO-58 12 0.9 Gravity flow
CO-57 12 0.7 Gravity flow
CO-41 8 ** 3.6 0.2 Pressure flow Gravity flow
CO-38 6 12 4.2 0.5 Pressure flow Gravity flow
C0O-40(1) 8 15 4.7 0.8 Pressure flow Gravity flow
C0O-40(2) 8 15 5.7 1.0 Pressure flow Gravity flow
CO-54 8 ** 2.2 0.3 Pressure flow Gravity flow
CO-67 12 0.4 Gravity flow
CO-51 8 ** 1.7 0.3 Pressure flow Gravity flow
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KYOVA m BARBOURSVILLE CSX UNDERPASS DRAINAGE STUDY

Conduits Pipe Diameter (in.) Max. Flow Depth (ft.) Flow Regime
Existing Proposed Existing Proposed Existing Proposed
CO-52 8 ** 2.9 0.6 Pressure flow Gravity flow
CO-53 15 ** 3.0 0.5 Pressure flow Gravity flow
CO-9 18 ** 3.7 0.6 Pressure flow Gravity flow
CO-84 - 15 - 1.1 - Gravity flow
CO-68 - 18 - 0.6 - Gravity flow
C0-94 - 12 - 0.5 - Gravity flow
CO-82 - 12 - 0.3 - Gravity flow
CO-83 - 15 - 1.1 - Gravity flow
CO-7(1) 18 1.3 Gravity flow
CO-7(2) 10 18 3.6 1.1 Pressure flow Gravity flow
CO-7(3) 24 1.8 Gravity flow
CO-56 - 18 - 0.8 - Gravity flow
CO-6 24 18 3.5 1.1 Pressure flow Gravity flow
CO-10 15 27 7.3 1.4 Pressure flow Gravity flow
CO-11(1) 15 27 306 1.4 Pressure flow Grav!ty flow
CO-11(2) 27 14 Gravity flow
CO-16 6 * 2.5 0.3 Pressure flow Gravity flow
CO-17 12 ** 4.6 0.4 Pressure flow Gravity flow
CO-74 - 12 - 0.7 - Gravity flow
CO-1 6 12 7.1 0.8 Pressure flow Gravity flow
CO-89 - 12 - 0.5 - Gravity flow
C0-92 - 12 - 0.5 - Gravity flow
C0-99 - 12 - 0.5 Gravity flow
CO-100 - 18 - 0.5 Gravity flow
CO-78 - 12 - 0.3 - Gravity flow
CO-79 - 18 - 0.7 - Gravity flow
CO-95 - 18 - 0.8 - Gravity flow
C0-80 - 18 - 1.3 - Gravity flow
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Conduits Pipe Diameter (in.) Max. Flow Depth (ft.) Flow Regime
Existing Proposed Existing Proposed Existing Proposed

CO-103 - 18 1.4 Gravity flow
CO-2 12 18 34 1.1 Pressure flow Gravity flow
CO-3 18 24 9.9 1.2 Pressure flow Gravity flow
CO-4(1) 18 36 36.2 1.9 Pressure flow Gravity flow
CO-4(2) 15 36 36.2 2.2 Pressure flow Gravity flow
CO-5(1) 36 2.3 Gravity flow
CO-5(2) 15 36 92.3 1.8 Pressure flow Gravity flow
CO-5(3) 36 1.8 Gravity flow
CO-13 21 36 8.1 1.8 Pressure flow Gravity flow
CO-14 15 36 28.5 1.9 Pressure flow Gravity flow
CO-15(1) 15 36 65.2 1.9 Pressure flow Gravity flow
CO-31 10 ** 0.3 0.3 Gravity flow Gravity flow
C0-32 12 ** 0.6 0.6 Gravity flow Gravity flow
CO-33 12 ** 1.0 0.7 Gravity flow Gravity flow
CO-34 10 15 13.7 0.8 Pressure flow Gravity flow
C0-93(1) 72 ** 1.9 14 Gravity flow Gravity flow
C0-93(2) 72 ** 1.9 1.5 Gravity flow Gravity flow
Lower Section
CO-18 8 12 0.5 0.5 Gravity flow Gravity flow
CcOo-19* 12 15 1.9 1.3 Pressure flow Pressure flow
CO-20* 12 15 1.6 1.3 Pressure flow Pressure flow
CO-77 - 12 - 0.3 - Gravity flow
CO-24 12 ** 0.7 0.7 Gravity flow Gravity flow
CO-21(V) 12 15 1.0 10 Gravity flow Gravity flow
CO-21(D) 12 2.0 Pressure flow
C0-98 - 18 - 14 - Gravity flow
CO-25 12 18 2.4 0.3 Pressure flow Gravity flow
C0O-26(1) 12 18 9.8 0.4 Pressure flow Gravity flow
C0O-26(2) 8 18 5.2 10 Pressure flow Gravity flow
C0-26(3) 15 2.1 Pressure flow
CO-76 12 ** 4.0 0.0 Pressure flow Gravity flow
CO-60 15 ** 0.3 0.3 Gravity flow Gravity flow
CO-61 18 ** 0.7 0.3 Gravity flow Gravity flow
CO-62 18 ** 3.3 0.9 Pressure flow Gravity flow
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Conduits Pipe Diameter (in.) Max. Flow Depth (ft.) Flow Regime
Existing Proposed Existing Proposed Existing Proposed
CO-27 12 12 1.0 1.0 Gravity flow Gravity flow
CO-28 12 18 2.8 1.1 Pressure flow Gravity flow
C0-29 12 18 3.0 1.2 Pressure flow Gravity flow
CO-23* 18 18 8.1 1.8 Pressure flow Pressure flow
CO-30* 18 18 6.7 1.5 Pressure flow Pressure flow
CO-50 24 24 3.7 1.3 Pressure flow Gravity flow

* Flow Regime is pressure flow, but no overflow is anticipated.
** Existing pipe is recommended to remain in the final layout. Pipe was insufficient in the existing condition but sufficient in the final layout
due to changes in the downstream boundary conditions.

The type, size, and location of the proposed drainage structures are shown on the Proposed Drainage Improvements sheets
within the plan set in Appendix A. The schematic drawings of the proposed drainage network and the pipe profiles including
flow characteristics of the proposed drainage network are shown in Appendix C. Existing drainage pipes that are under pressure
flow and not recommended for replacement are based on pipe specific conditions, location, backwater effect, hydraulic grade
line below ground surface, re-routing of existing drainage, or a combination of these factors.

Existing soil and water testing was not performed and is not anticipated to be an issue based on the scope of the proposed
improvements; however, it is recommended this be further evaluated during the design phase of the project.

For any locations where the existing pipe is proposed to be replaced, the pipe crowns are matched so that an increase in pipe
size would lower the invert elevations of the connected downstream pipe.

Potential Utility Conflicts

Existing underground utilities include gas, sanitary sewer, and water lines and are shown on the plan sheets in Appendix A.
The proposed drainage improvements include the replacement of existing inlets and pipes at the same location as well as the
installation of inlets and pipes at new locations to meet the design year storm. The potential underground utility conflicts along
each street are as shown in Table 5. The types and line locations of overhead utilities and poles were not shown for clarity and
are not anticipated to be impacted based on the proposed drainage improvements. The extent of any potential utility impacts,
whether underground or overhead, will be further determined during the project design phase through formal consultation with
each utility company including service lines to each respective property.

Table 5: Potential Underground Utility Impacts

Underground Utilities
Sanitary
Street Gas Sewer | Water
Main Street X X X
Central Avenue X X X
Slaughter Street - - -
Musgrave Court X X
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Temporary or Permanent Drainage Easements/Permits

The proposed drainage system improvements are expected to require temporary construction easements (TCE), permanent
drainage easements (PDE), a WVDOH Encroachment Permit (MM-109), and a CSX Railroad Agreement. Based on direction
received from the Village, proposed drainage improvements associated with CSX Railroad right-of-way may be performed by
the Village's resources and thus any such improvements should be incorporated into the project design phase. The proposed
location of the drainage improvements and need for easements are based on study-level mapping and will be further refined
during the design phase of the project.

Table 6: Required Right-of-Way Easements/Permits

Parcel Drainage Feature Easement Type
7-86 CB-39, CB-57, CO-9%4, CO-82 PDE
7-94 C0O-40_1 TCE
7-104 C0-38, CO-40_1, CO-40_2 TCE
7-107 CB-45, CO-67 PDE
7-115 CB-60, CO-11_1, CO-11_2 PDE
7-116 CO-11_1 PDE
8-4 CO-15_1,D.R.G. PDE
7-90 CB-51, D29, CO-74, CO-18, CO-19, CO-20 TCE, PDE
CSX D39, CO-22, CO-23, CO-26, CO-29, CO-30, CO-50 TCE
WVDOH Various features MM-109
Environmental

The proposed improvements include the replacement of the existing drainage pipe that traverses the property where the historic
Old Toll House (see Figure 7) is located. The Old Toll House was built in 1837 and was originally located on the bank of the
Guyan River where tolls were collected on the James River — Kanawha Turnpike from those using the ferry. The structure was
restored and relocated to its current site in 1950. A report on the historic property is anticipated for the proposed drainage
improvements.

Based on the analysis of the existing drainage network and the proposed improvements, the outfall velocity into the Tanyard
Branch channel is reduced from 26.6 feet per second (ft/s) to 18.4 ft/s. Although the outflow velocity is decreased the WVDOH
Drainage Manual Chart 5-29 recommends a blanket of outlet protection a minimum of 15 feet long consisting of a 30" mat
thickness with @ minimum rock size of 12”.
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Figure 7: Old Toll House Built in 1837
Based on the proposed improvements, the following environmental considerations may be applicable:

= Historic report for the property for review by SHPO;

= Archeological report for review by SHPO;

= Information for Planning and Consultation (IPaC) evaluation for Rare, Threatened, and Endangered Species
= Coordination with WVDNR to obtain species information to complete IPaC

= Stream and Wetland determination Report

= US Army Corps of Engineers permit application

= NPDES permit application

Based on the proposed improvements being maintenance-based and not increasing the impervious area, MS4 requirements
are not anticipated to be necessary.
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Cost Estimate

The cost estimate for the proposed improvements is $2,450,000 separated into three phases of work: Engineering, Right-of-
Way, and Construction as follows:

Engineering ($310,000) - the cost for the Engineering Phase is based on:

topographic survey;
utility (overhead and underground) verification and coordination;

preparation of National Environmental Protection Agency documents, preparation of permits, consultation with
resource agencies, assisting in NEPA review process, and obtaining NEPA decision (cost for this activity accounts for
extensive environmental agency coordination and review and thus, may be reduced during final design, if determined
a lesser effort is required by the resource agencies);

preparation of construction contract documents (plans, specifications, and estimate);
project advertisement for construction bids, bid evaluations, and bid recommendation; and

RW-1 & RW-2 & RW-3 Plans including deed research, right-of-way questionnaires, and appraisals; the cost for this
activity may reduce depending on field survey and final stormwater inlet and pipe locations.

Right-of-Way ($70,000) - the Right-of-Way cost estimate is based on:

property searches, right-of-way questionnaires;
acquisition of Temporary Construction Easements;
acquisition of Permanent Drainage Easements;

CSX coordination (plan review, agreement execution);

preparation of preliminary plans for utility companies’ review to determine if their facilities are impacted or may remain
in place;

utility adjustments and relocation costs are not anticipated at this time; any costs for Village owned utilities are
anticipated to be incurred by the Village; and

MM-109 access permits are required to work on WVDOH right-of-way and costs for performance bond are not
anticipated nor included in the cost estimate.

Construction ($2,070,000) — the cost for the Construction Phase is based on:

bid items of work in accordance with WVDOH Standard Specifications;
plugging pipes are incidental to the respective closest inlet at each end;
pipe installation will utilize traditional open cut methods with a trench box, i.e., no pipe bores are estimated,;

cost for the connections of existing pipes to proposed pipes without a junction box is included in the per-foot cost of
the proposed pipe;

costs for modifying existing inlets for proposed pipe connections are included in the per-foot cost of the proposed pipe;

environmental mitigation costs associated with work on the Old Toll House property are not anticipated at this time and
thus, not included:;

CSX flagger costs are included in the 636 Temporary Traffic Control cost; these costs will be further defined in the
design phase of the project and separated accordingly;

10% contingency included based on level of study detail and inflation; and
15% of physical construction cost included for engineering and contingency (E&C) costs.
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In general, costs were based on utilizing WVDOH average unit bid prices adjusted to reflect project specific features as stated
above and are included in Table 7. The cost estimate identifies Item Numbers in accordance with WVDOH Standard
Specifications for Roads and Bridges and should be considered a planning level estimate.

Table 7: Cost Estimate

Item . . i
Number Alt. Description Units | Qty | Unit Price Total
ROADWAY
204001-000 MOBILIZATION LS 1 $78,640.70 | $78,641
401003-001 MARSHALL ASPHALT P/L CRSE, SG TN 67 $200.00 | $13,400
402001-020 MARSHALL ASPHALT SKID PVT, SG, TY | TN 244 $250.00 | $61,000
408002-001 ASPHALT MATERIAL GA 577 $5.00 $2,885
415005-001 STANDARD MILLING SY | 2,821 $9.00 | $25,389
604050-010 12 INCH HIGH DENSITY POLYETHYLENE PIPE, PROFILE WALL LF 663 $135.00 | $89,505
604050-012 15 INCH HIGH DENSITY POLYETHYLENE PIPE, PROFILE WALL LF 538 $210.00 | $112,980
604050-016 18 INCH HIGH DENSITY POLYETHYLENE PIPE, PROFILE WALL LF 1,230 $250.00 | $307,500
604050-020 24 INCH HIGH DENSITY POLYETHYLENE PIPE, PROFILE WALL LF 472 $260.00 | $122,720
604050-021 27 INCH HIGH DENSITY POLYETHYLENE PIPE, PROFILE WALL LF 243 $265.00 | $64,395
604050-024 36 INCH HIGH DENSITY POLYETHYLENE PIPE, PROFILE WALL LF 604 $310.00 | $187,240
605001-001 TYPE A MANHOLE EA 2 $12,000.00 | $24,000
605004-001 TYPE B INLET EA 12 $7,000.00 | $84,000
605007-001 TYPE E INLET EA 7 $19,000.00 | $133,000
605008-001 TYPE F INLET EA 11 $10,500.00 | $115,500
605009-001 TYPE G INLET EA 2 $17,000.00 | $34,000
605014-001 MODIFIED INLET, TYPE B EA 5 $10,000.00 | $50,000
605041-010 12 INCH SLOT INLET LF 40 $500.00 | $20,000
605041-016 18 INCH SLOT INLET LF 5 $600.00 $3,000
605041-020 24 INCH SLOT INLET LF 5 $700.00 $3,500
633003-001 DUMPED ROCK GUTTER CcY 16 $300.00 $4,800
636 ITEMS TEMPORARY TRAFFIC CONTROL (INCLUDES CSX FLAGGING) LS 1 $95,000.00 | $95,000
639001-001 CONSTRUCTION LAYOUT STAKE LS 1 $5,000.00 $5,000
642 ITEMS TEMPORARY EROSION AND SEDIMENT CONTROL LS 1 $10,000.00 | $10,000
663 ITEMS PAVEMENT MARKINGS LS 1 $4,000.00 $4,000
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Item —n . o
Number Alt.  Description Units  Qty Unit Price Total
TOTAL ESTIMATED CONSTRUCTION COST $1,651,455
CONSTRUCTION ADMINISTRATION AND INSPECTION (15%) $247,718
DESIGN CONTINGENCY (10%) $165,146
TOTAL CONSTRUCTION COST $2,064,319
(ROUNDED UP TO $10,000) $2,070,000
TOTAL RIGHT-OF-WAY $70,000
ENGINEERING $310,000
TOTAL PROJECT COST $2,450,000
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GOVERNING SPECIFICATIONS

THE WEST VIRGINIA DEPARTMENT OF TRANSPORTATION, DIVISION OF HIGHWAYS, STANDARD SPECIFICATIONS ROADS AND BRIDGES, ADOPTED 2023, AS
AMENDED BY THE WEST VIRGINIA DEPARTMENT OF TRANSPORTATION, DIVISION OF HIGHWAYS, SUPPLEMENTAL SPECIFICATIONS, DATED JANUARY 2026,
THE CONTRACT DOCUMENTS, AND THE CONTRACT PLANS ARE THE GOVERNING PROVISIONS APPLICABLE TO THIS PROJECT.

STANDARD DETAILS VOLUME | AND I

THE WEST VIRGINIA DEPARTMENT OF TRANSPORTATION, DIVISION OF HIGHWAYS, STANDARD DETAILS BOOK, VOLUME |, DATED MAY 2016 &
VOLUME II, DATED JANUARY 2019 SHALL APPLY TO THIS PROJECT. STANDARD DETAILS CAN BE FOUND AT
http://www.transportation.wv.gov/highways/engineering/Pages/publications.aspx

EXISTING DRAINAGE

ALL EXISTING DRAINAGE FEATURES, INCLUDING PIPES, PIPE SIZE, INLETS, MANHOLES AND OTHER CONNECTIONS ARE SOURCED
THROUGH THE VILLAGE OF BARBOURSVILLE FROM GPS DATA.

EXISTING PIPE CONDITION

DURING THE DATA COLLECTION PROCESS IN LOCATING ALL EXISTING DRAINAGE STRUCTURES, THE VILLAGE OF BARBOURSVILLE
PROVIDED A PIPE CONDITION ASSESSMENT. THE CONDITION IS SHOWN AT EACH PIPE LABEL AS "SIZE" "TYPE" (CONDITION), I.E., 8" ABS (A).
THE FOLLOWING LEGEND IS THE ASSESSMENT CONDITION USED.

(E) - EXCELLENT
(G) - GOOD

(A) - AVERAGE
(F) - FAIR

(P) - POOR

MAPPING

EXISTING FEATURES USED FOR BACKGROUND MAPPING PURPOSES WERE DRAWN FROM AERIAL PHOTOGRAPH AND
ARE NOT SURVEY QUALITY.

THE CONTOURS WERE GENERATED FROM THE WV ELEVATION AND LIDAR DOWNLOAD TOOL (https://data.wvgis.wvu.edu/elevation/).
THE DEM IS 1 - METER RESOLUTION.

EXISTING RIGHT OF WAY AND PROPERTY LINES

ALL EXISTING RIGHT OF WAY AND PROPERTY LINES ARE SOURCED THROUGH THE VILLAGE OF BARBOURSVILLE FROM TAX MAPS.

UNDERGROUND UTILITIES

ALL EXISTING UTILITIES ARE SOURCED THROUGH THE VILLAGE OF BARBOURSVILLE FROM GPS DATA.

Public |State |  State Federal
Roads | Dist. |  Project County
biv. | No. No. Project No.

Sheet
No.

W.V.| 2 CABELL

4

Item Number | ALT. Description Units | Quantity
ROADWAY

204001-000 MOBILIZATION LS 1
401003-001 MARSHALL ASPHALT P/L CRSE, SG N 67
402001-020 MARSHALL ASPHALT SKID PVT, SG, TY | N 244
408002-001 ASPHALT MATERIAL GA 577
415005-001 STANDARD MILLING Sy 2,821
604050-010 12 INCH HIGH DENSITY POLYETHYLENE PIPE, PROFILE WALL LF 663
604050-012 15 INCH HIGH DENSITY POLYETHYLENE PIPE, PROFILE WALL LF 538
604050-016 18 INCH HIGH DENSITY POLYETHYLENE PIPE, PROFILE WALL LF 1,230
604050-020 24 INCH HIGH DENSITY POLYETHYLENE PIPE, PROFILE WALL LF 472
604050-021 27 INCH HIGH DENSITY POLYETHYLENE PIPE, PROFILE WALL LF 243
604050-024 36 INCH HIGH DENSITY POLYETHYLENE PIPE, PROFILE WALL LF 604
605001-001 TYPE A MANHOLE EA 2
605004-001 TYPE B INLET EA 12
605007-001 TYPE E INLET EA 7
605008-001 TYPE F INLET EA 11
605009-001 TYPE G INLET EA 2
605014-001 MODIFIED INLET, TYPE B EA 5
605041-010 12 INCH SLOT INLET LF 40
605041-016 18 INCH SLOT INLET LF 5
605041-020 24 INCH SLOT INLET LF 5
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Appendix B:
Existing Drainage Schematics and
Pipe Profiles
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Schematic of Entire Existing Drainage Network in StormCAD Model

See Sheets 2 and 3 of 15 for
Enlarged Image of Upper and
Lower Drainage Network
schematics, respectively.
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Schematic Diagram - Enlarged Upper Section of Existing Drainage Network
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Existing Drainage Profiles

DO01-Out - Base Analysis

670.000
665.000 -
660.000 -
655.000 -
650.000 -
645,000 -
540,000 -
635.000
630.000 -
625.000 -
620.000 -
615.000
610,000
605.000
600.000 -
5G5.000
5580.000 -
585.000
580.000
575.000
570.000
565.000 -
560.000 -
555.000
550.000
545.000

Elevation (ft)

0.00 50.00 100.00 150.00 200.00 250.00 300.00 350.00 400.00 450.00 500.00 550.00 600.00 650.00 700.00 750.00 800.00 850.00

IDYLabel 59\ Co-1 60 % CO-3 516 % CO-4 517\ C0O-4{D5) 40\ CO-5 446\ CO-13 441, C0-14 634 C0-15(1) 635\ C0-15(2)

LinkLength (R)] | wor | 2006 | 7800 2124 g9 T Tl —= YT

Rise (in)\Material 6.0\ PVC 18.0 \ CMP 18.0 \ CMP 15.0 \ PVC 15.0 Y CMP 21.0 \ CMP 15.0 % CMB 15.0 Y CMP 42.0 \ CMP

Fow(el) | | i e 2e8 2233 2479 Y e ma T eI

Slope (f/ft) 0.026 0.001 0.006 0.006 0.031 0.042 0.031 0.066 0.067

10\Label {57 VD01 58\ D03 35 D04 515 A\ TaF Y DOS 39\ D07 41018 43 D19 402\ MH-25 Y 0-1

Ground [f) s7ilia s7alees sp2less seslsoseslsor 563/658 558.876 557.416 551.893550.100

Invert (ft) [371.055 567.986 567.000 566.45962.985 560.088 553.496 552i516 547.270545.593

Station (R)| 000 35.01 259.05 437.05458.39 647.21 727.02 758.39 B37.72 B62.64
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670.000 -
665.000 -
660.000 -
655.000 4—
650.000 -
545.000 -
640.000 -
635.000 1—
630.000 4
625.000 4
620.000
615.000 4—
610.000 4
605.000 4
600.000
595.000
590.000 4
585.000 4
580.000
575.000 41—
570.000 -
565.000

Elevation (ft)

560.000
555.000
550.000
545.000

DO02-0ut - Base Analysis

IDMLabel

Link Length [ft}
Rise (in)\Material
Flaw (cfs)

Slope (ft/ft)
1D0\Label

Ground (ft)
Invert (ft)

Station [ft)

624 Co-2 60 % CO-3 516 CO-4 517 \ CO-4{Ds) 40\ CO-5 446\ C0-13 444 CO-14 634\ CO-15(1) 635\ C0-15(2)

25.09 220.04 178.00 21.24 188.92 79.71 31.27 79.33 24,92

15.0 \ PVC 15.0 % CMP 210 CMP 15.0 % CMP 15.0 L CMP 42,0\ CMP

22.33
0.022 o0.001 n.006 0.006
-EI{D-EIZSE;\DEIE-------------35‘\-604 ---------------------------------------------------- 5154 T-27 Y DOS 39Y D007 414018 43 YD19 402 \/MH-35 Y 0-1
s7i707s71e86  smaesc seamomesoy s6a6s8 538876 557416 5518935501100
5701081 5671986 seflo0 seel4sme2ses seooss  ssalase ssasie sa7l270 5451593
Cobo 2ses 24822 a23azaeadar g3z 71310 74447 82380 8e872
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630.000

D06-0ut - Base Analysis

625.000

620.000

615.000

610.000

605.000

600.000

595.000

590.000

585.000

Elevation (ft)

580.000

575.000

570.000 4

565.000

/

560.000

555.000

550.000

545.000

T
0.00

u
10.00

T T T T
20.00 30.00 40.00 50.00

T T u T
60.00 70.00 80.00 90.00

T u T T T T T T
100.00 110.00 120.00 130.00 140.00 150.00 160.00 170.00

u T
180.00 150.00

T
200.00

T
210.00

T T T u T T
220.00 230.00 240.00 250.00 260.00 270.00

ID%Label

83\ C0-12

445\ C0-13

441, C0-14

6341 CO-15(1)

Link Length (ft}

82.56

79.71

31.37

79.33

Rise (in}\Material

4.0\ Vitrified Clay Pipe

21.0\ CMP

15.0 L CMP

15.0 \ CMP

Flow [cfs)

1.82

29.47

31.21

32.89

Slape (ft/ft]

0.100

0.042

0.031

0.066

ID%Label

82 D06

39 D07

41\ D18

43/D19

402 \\MH-2

Ground [ft)

570,851

5631658

558,876

5571416

5511833

Invert (ft)

569.897

5e0.088

552,496

552i516

5471270

Station (ft)

0.00

82.56

162.27

193.64

272.97
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660.000 4
655.000 4
650.000
545.000 4
640,000 -
635.000
630.000
625.000 4
6520.000

Elevation (ft)

600.000 -
505000 1—
590.000 4
585.000
580.000
575.000

6515.000 14—
610.000 4
605.000 4

DO08-DO07 - Base Analysis

570,000 J---rqremmmrmrmmememeeeeees
565.000 |
560.000 |-
T r r r r r T r r r r r r r r
0.00 50.00 200.00 250.00 300.00 350.00 400.00 450.00 500.00 550.00 §00.00 £50.00 700.00 750.00 800.00

ID\Label

Link Length (ft)
Rise (in)\Material
Flaw (cfs)

Slope (/)
ID\Label

Ground ()
Invert ()

Station [ft)

96\ CO-11

23.37 222,33 178.00 188.92
"""""""""" sovae BTV  sovome 1501 cHp
----------------------- 1 -2-22 12.90 N 2246 22 33 24?9
----------------------- EI -EIIZ EIEIZI“““ N EIEIEIE EIEIEIE""" EIEIEI
ssipos sa\pwesip2 as\pos sish\T-#7V\o0s 39 {07
s7slass s77leaszzlee sr2lesa sesloomseslsz se2le58
s73s88 s72e23572206 sezoo0 seelasss2ies se0.088
Toe 19801 22428 a2 62171 64305 83197
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606.000
604.000
602.000
600.000
598.000
596.000
594.000 4
592.000
590.000 -
588.000
586.000

584.000

Elevation (ft)

582.000 4—

D09-D04 - Base Analysis

580.000

578.000

576.000 4

574.000
572.000
570.000
568.000

566.000

10MLabel

Link Length (ft}
Rise (in)\Material
Flow {cfs)

Slope (ft/ft)
I0MLabel

Ground [ft)
Invert (ft)

Station [ft)

|

I
T T T T T
0.50 20.00 40.00 60.00 80.00 | 1CJ0

.00 12(?;.00 |

T
160.00

481% CO-52 627 \ CO-53

533

8.0\ PVC

15.0 \ PVC

0.78

0.017

524010

579.058

T T T T T T T T T T T T T T
180.00 200,00 220.00 240,00 260.00 280.00 300,00 320.00 340.00 360.00 380.00 400.00 420.00 440.00 460.00
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583.000
582.500 -
582.000 4-—
581.500 §—
581.000 -
580.500
580.000 -
579.500 -
579.000

Elevation (ft)

576.000 41—
575.500 4—
575.000 41—
574.500 41—
574.000
573.500
573.000 41—
572.500 1—
572.000 -

578.500 -
578.000
577.500 41—
577.000 -
576.500

D13-D12 - Base Analysis

ID\Label

Link Length [ft)}

Rise (in)\Material

Flow [cfs)

Slope (ft/ft)
I0MLabel
Ground [ft)

Invert [ft)

Station [ft)

T T
160.00 180.00

T
260.00

T
300.00

53.23

23.37

4371013

579,530

576.670

0.00
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569.000
568.000

D23- Tanyard - Base Analysis

567.000

566.000

565.000
564.000

563.000

562.000

561.000
560.000

559.000
558.000

557.000

Elevation (ft)

556.000

555.000

554.000

553.000

552.000

551.000

550.000

545.000

543.000

T T
0.00 10.00 20.00

T T T
30.00 40.00 50.00

T
100.00

T T T T T
200.00  210.00  220.00 230.00 240,00

IDLabel

Link Length [ft) 90.50 23.06 42.67 84.23

Rise (in)\Material 10.0 \ PVC 12,0\ PVC 12.0 \ PVC 10.0 \ CMP

Flow (cfs) 0.52 2.08 2.48 5.05

Slope (ft/ft) 0.031 0.158 0.035 0.028

ID\Label | 4361023 4621 D25 457\ D24 4591026 617 '\ MH-12

Ground (R} | 566549 5601622 559831 554,733 555,000

Invert [f)| 5611129 5581322 553,881 5521393 548|220

Station [ft) .00 90.50 113.56 156.24 240,47
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575.000
574.000

573.000
572.000
571.000
570.000
569.000
568.000

Elevation (ft)

562.000
561.000
560.000
559.000
558.000
557.000
556.000
555.000

IDYLabel

Link Length (ft)
Rise (in}\Material
Flow (cfs)

Slope (ft/ft)
ID\Label

Ground (ft)
Invert (ft)

Station (ft)

567.000
566.000
565.000
564.000
563.000

D27-Tanyard - Base Analysis

T T T T T
100.0d 15Cl.00 200.00 250.00 §00.00 350.00

334\ CO-18

T T T T T T T
400.00 450.00 500.00 | 550.00 600.00| 650.00 700.00 750.00

336\ CO-19

113.50

408\ Detention Channel

T T T T
| S00.00 550.00 1,000.00 1,d50.00

415\ C0O-30

37.20 138.80

217.959 23.901.06 73.06 24.00 239.50

12,0 \PVC 12,0V PVC

4.01 4,15

4.05 5.97 5.96 7.21 13.88 12.34

0.007 0.014

0.006 0.1410.141 0.064 0.005 0.004

3331D28 335\ D29

573,430 574.200 570.969

570,074 570.079 568.192

113.50 150,70 289.50

B79.00 104410
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D31-Tanyard - Base Analysis

573.000 | ------ -_t - 4
ST2.000 f — B T e
BT L DD - ———————— \ ..............................
S570.000 J— . B SIECRCECEEEPTEERES SSTTERPRPLE \ ..............................
569.000 J— . B Reit] SR \ ..............................
S68.000 J— oy I — T S
S567.000 J— . B RGRCECTEEPEEERTE SE, Y o O . o
566.000 J— N - e, b e ——————————— L
—
£, 565.000 - R
f=
6 564.000 §— e R R | S | e ——
.g
S sesoo0f S E— L b . e e
L
W sez.000 e | | — S —
561.000 J— —_— e e e e e,
S60.000 1— S - . - =
555,000 1— - ILL-.-s - L], L i - iii—-—-Ail I EISEISSSSS W ™ |
558.000 f— SESS ENS N E— N T ——————
S57.000 — S —_— — e -
556.000
EEEJIY  ——— B SRRl EE Ty E e e e =N [ ..................
T T T T T T T T T T T T
0.00 50.00 100.00 150.00 200.00 250.00 300.00 350.00 400.00 450.00 500.00 | 550.00 600.00 650.00
miabel | | 3741 C0-24 530\ CoOMAUOO-21(D) 420\ C0-22 T 419\ co-23 B aisicoan e e oS0
tnktength (k)] 18142 T azen ttos 73,06 R R e
Rize [in)\Material 12.0\ PVC 120 AtTified Claylpke" Vitrified Clay Pig8.0 \ Vitrified Clay Pipe 18.0 \ Corrugated HOPE (Smoath Interiar)
Fowiel)| 233 | se7 [ses 7.21 T iz R ) B
Slope [ft/ft) 0.004 0.064 0.005 0.004
ID\Label B73 L ‘3531032 523 BEMID3E 417, D40 @48}, D42 (MH) [ ol i T — ——ois
Ground (ft) s72420 571500 71 g 562,300 571,003 o o o 5610411 557,700
Invert [ft) | 5711230 566,900 S563.FEBI202 558,717 558,532 557,494 555935
station (R)| 000 14141 tesapezr 21943 273.43 S s T ermaz
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578.000
577.000
576.000
575.000
574.000
573.000
572.000
571.000

570.000 4
569.000 4

567.000
566.000
565.000
564.000
563.000
562.000
561.000
560.000
559.000
558.000
557.000
556.000
555.000

Elevation (ft)

568.000 4

D35-Tanyard - Base Analysis

IDLabel

Link Lenath (ft)
Rise (in}\Material
Flaw (cfs)

Slope (ft/ft)

T T T T T T T T T T T T
60.00 80.00 100.00 120.00 140.00 160.10 180.00 200.00 220.00 240.00 260.00 280.00 300.00

26.14

12,0 Vitrified Q@ Pip&iifie@oCayg#tpd HOPE (Smooth Interior)

15.0 W PVC

4.75

0.048

ID\Label
Ground (ft)
Invert [ft)

Station (ft)

518 hT-2

569.600

oo

565,378

57.54
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D37-Tanyard - Base Analysis

571.000

570.000

569.000

568.000

567.000

566.000

565.000

564.000

563.000

562.000

Elevation (ft)

561.000

560.000

555.000

558.000

557.000

556.000

555.000

T
O.FU 20.00

T T T T T T T T T T T T T T T T T T T T T T T T T
40.00 60.00 80.00 110.00 120*00 140.00 160.00 180.00 200.00 220.00 240.00 260.00 280.00 300.00 320.00 340.00 360.00 380.00 400.00 420.00 440.00 460.00 480.00 500.00 520.0

Io\Label

Link Length (ft)

Rise (in)\Material
Flow (cfs)

Slope (ft/ft) -

I0\Label

Ground (ft)

Tnvert (ft)

Station (ft)
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563.500

D43-Tanyard - Base Analysis

563.000 §—

562.500 -

562.000 41—

561.500 —feg

561.000 41—

560.500 4

560.000

559.500 4

559.000

Elevation (ft)

558.500

558.000 4

557.500

557.000

556.500 -

556.000

555.500

555.000 -

T T T
80.00 100.00 1z0.00

584 CO-60

I0\Label

Link Length (ft} 25.44

T T T
240.00 260.00 280.00

587\ CO-62

Rise (in)\Matekfal [\ Carrugated HDPE (Smooth Interior)

580, C0-50

40.72

Flow [cfs) 0.57

165.10

18.0 ' Corrugated HDPE (Smooth Interiar)

Slope (ft/ft} 0.028

240\ CMP

3.04

ID\Label

13.12

Ground (ft)

0.009

Invert (ft)

Station [ft) 0.00

T
360.00

T
340.00

} T
300.00 320.00

Page 15 of 15


Niroj.Shrestha
Image


Appendix C:
Proposed Drainage Schematics
and Pipe Profiles
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584.000
582.000
580.000
578.000
576.000
574.000
572.000
570.000
568.000
566.000

564.000

Elevation (ft)

562.000
560.000
558.000
556.000
554.000
552.000

550.000

CB-49 to Tanyard - Base Design- Conduits & Inlets

| T - i

543.000

546.000

I0\Label

Link Langth (ft)

T T T T T T T T u T T T T T u T T
0.00 50.00 100.00 150.00 200.00 250.00 300.00 350.00 400.00 450.00 500.00 550.00 600.00 650.00 700.00 750.00 800.00

850.00

S00.00

$50.00 1,000.00 1,050.00 1,100.00 1,150.00 1,200.00 1,250.00

720 \ CO?83 \ CO-FO 726\ CO-55(1) 696\, CO-55(2) 580\ CO-56 34\ CO-6 97 \ CO-10 791\ co-11(1) 792\ CO-11(2) 800 Y\ CO-4(1)

808\ CO-4(2)

810

\ co-5(1)

8111 C0-5(2)

630\ C0-5(3)

446\, CO-13

447 c0-14 403\ CO-15(1)

31.80 | 30.85 110.50 74.00 79.20 121.83 23.37 144.10 73.20 123.88 73.40

58.40

83.00

41.50

73.71

31.37

73.33

Rise (iA P03t
Flow (cfs)

slope (ft/ft)
ID\Label

Ground (ft}
Invert (ft)

Station (ft}

:! {CPE (a8 cdnthChrregared BRRE ]

DPE (Smaddh

ed HOPE (SddtiCinegar: d HOPE (S6dotiCern

X

i@mhooth Interior)

1.29 4.14 7.40 16.01 16.39 16.59 26.06 26.71

27.82

30,17

30,93

32.38

33.22

34.20

0.005 | 0.026 0.013 0.015 0.026 0.032 0.017 0.005 0.061 0.005 0.005

0.005

0.020

0.037

0.060

0.047

0.052

16 \/CB749 | CB-B4 "\ MH-14 694\ CB-44 578 \/CB-63 32\Dp17 33\ Das VD12 790 4/CB-60 35004 799 4 MH-18

37 /D05

809 \/CB-62

628\ CB-36 39 \ D07

41\ D183 /D19

402 \[MH-2

583.540582.500582.577 581112 580,000 578.828 577.2837.326 575.260 572650 571.260

569.907

568,700

565,189

562658

558.876557.416

551,892

579.040578.881578.077 576612 575.500 5721415 568.746E8.352 567.632 562267 561,647

561,270

560,978

559,189

557658

552,876551.416

547.270

0.00 3180 62.65 173.15 247.15 326.35 448.1871.55 61565 690.85 814.72

850.13

5948.53

1037.53

1078.03

1158.741190.11

1265.44
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582.500
582.000
581.500
581.000
580.500
580.000
579.500
57%.000
578.500
578.000
577.500
577.000
576.500
576.000
575.500
575.000
574.500
574.000
573.500
573.000
572.500
572.000
571.500

Elevation (ft)

CB-35 to D12 - Base Design- Conduits & Inlets

571.000

570.500

570.000

569.500

569.000

568.500

568.000

IDYLabel

Link Length (ft)
ise (in)\Material
Flow (cfs)

Slape (fe/ft)
IDLabel

Graund (ft)
Invert (it}

Station (ft}

_—---—-_-—'-—-__
__--_--_--_'-'_--__
...... —
0.00 20:00 40,00 60:00 30:00 106.00 12C;.00 140‘.00 lGOI.OU ISC;.OO 200‘.00 226.00 24—(?;.00 260‘.00 236.00 E’OC;.CIO 32[;.00 340‘.00 GC;.OO 38 I.UO
518\, €0-58 582\ €0-57 580\ €0-36 34\ 006 97\ co-10
40.00 11515 73.20 121.83 23.37
12,0\ Corrugated HOPE (Smooth Interiar) 12.0 | Corrugated HOPE (Smoath Interior) 18.0 | Corrugated HOPE (Smoath Interior) 18.0 | Carrugated HDPE (Smoath Interior) 27.0 \ Corfugated HOPE (Smoath Interiar)
1.16 2.85 414 7.40 16.01
0.007 0.014 0.026 0.032 0.017
17 \/cB-35 581 \/CB-65 578 \/CB-63 32 D17 33011 95 D12
581.958 581,665 580.000 578.828 5771283 577.326
577.958 577.665 575.500 573.415 5681747 568.353
0.00 40.00 155.15 234.25 356.18 379.55

Page 5 of 22



D13 to D12 - Base Design- Conduits & Inlets
580.000
579.500
579.000
578.500
578.000
577.500
577.000
576.500
576.000
575.500
575.000
574.500
574.000
573.500
573.000
572.500
572.000
571.500
571.000
570.500
570.000
569.500
565.000
568.500
568.000

Elevation (ft)

u T T T U T T T U T T T u T u T u T U
0.00 20.00 40.00 60.00 80.00 100.00 120.00 140.00 160.00 180.00 200.00 220.00 240.00 260.00 280.00 300.00 320.00 340.00 360.00 380.00

IDYLabel 499 CO-38 511 co-40(1) 512\ CO-40(2) 34\ C0-6 97 \ CO-10

Link Length (ft) 5338 52.60 126.21 121.83 23.27

se (in)\Material 12.0\ Corrugated HOPE (Smooth Interior) 15.0 % Corrugated HDPE (Smooth Interior) 15.0 \ Corrugated HDPE (Smooth Interior) 1B.0 % Corrugated HOPE (Smoath Interior) 27.0 % Corrugated HDPE (Smooth Interior)

Flow (cfs) 1.33 2.50 3.12 7.40 16.01

Slape [fe/ft) 0.012 0.005 0.005 0.032 0.017

I0\Label 457 1 013 438 1 D14 510 Y MH-8 32\ D17 33011 95\ D12

Ground (ft) 5791530 5781910 579400 578.828 577.283 5771326

Tnvert (ft) 5751530 5741660 574,297 572,415 568.747 5681352

Station (ft) 0.00 53.29 105.99 232.30 354.12 377.50
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D9e to D12 - Base Design- Conduits & Inlets

580.000

579.500

579.000

578.500

578.000

577.500

577.000

576.500

576.000

575.500 §---

SZ5L 000 -t mm eSS

o (L R e e
574.000

573.500

Elevation (ft)

573.000

572.500

572.000

571.500

571.000

570.500

570.000

569.500

569.000

568.500

568.000

T T T T T T T T T T
0.00 10.00 20.00 30.00 40.00 50.00 60.00 70.00 80.00 90.00 100.00

T T
110.00 120.00

T T T T T
130.00 140.00 150.00 160.00 170.00

T T T T
200.00 210.00 220.00 230.00

D\Label 479\ C0-51 481\ C0-52

784 CO-53

54\ CO-9

97\ Co-10

Link Length (ft) 91,34 6.53

31.80

81.35

23.37

Rise (in}\Material 8.0 RVC 8.0\ pVC

15.0 \ PVC

1B.0 \ PVC

27.0 \ Carrugated HOPE (Smaath Interiar)

Flow (cfs) 0.29 076

1.70

2.5

16.01

Slope (fi/ft) 0.014 0.017

0.024

0.008

0.017

ID\Label | 477 D% 478 | D9d480 \. D3c

52\ D10

33\ D11 95\ D12

Ground (ft} 579.788 5791333 579.355

579.058

577.283 5771318

Invert (ft) 573,738 574453 574,345

573,588

568,747 568,353

station (ft) 0.00 5134 37.87

129.67

211.62 234,99

The existing drainage pipes except CO-10 were retained
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578.000
577.000
576.000
575.000
574.000
573.000
572.000
571.000
570.000
569.000
568.000
567.000
566.000
565.000
564.000
563.000
562.000
561.000
560.000
559.000
558.000
557.000
556.000
555.000
554.000
553.000

Elevation (ft)

CB-34 to Tanyard - Base Design- Conduits & Inlets

Il
/

552.000

551.000

550.000

549.000

548.000

547.000

546.000

ID0MLabel

Link Length (ft}

T T
0.00 50.00

T
200.00

T T T T T T T T
250,00 300.00 350.00 400.00 450.00 500.00 550.00 600.00

T
650.00

T T
700.00 750,00

T T T T T T
800.00 850.00 900.00 950.00 1,000.00 1,050.00

770\ CO-8A71\ CO-B3705 \ CO-7(1)

780 | CO-7(3)

37 1 co-10 7911 €0-11{1) 792\ C0-11(2) 800\ CO-4{1)

808 | C0-4(2)

810\ CO-5(1)

8111C0-5(2) 630 CO-5(3) 446\, C0-13 a1\co-14  4031\C0-15(1)

24.60 39.00

89.50

23.37 144.10 75.20 123.88

75.40

58.40

85.00 41.50 79.71 31.37 79.33

BT

Rise (if Po deapral
Flow (cfs)

slope (ft/ft)
IDVLabel

Ground (ft)
Invert [ft)

Station (ft}

(SraFonh, Baemiggted HOPE (Smooth In@kib #) Carrugated HOPE (SmoottBEetiGofrugated HDPE (Smoot

ugated HD

4D PE 3

HDBE. (Simiznrrh dater HESE (56trnt dned S (Sormigsr i HOF (Srmumhcéd: MO (Smooth Interiar)

0.63 2.22

16.01 16.39 16.59 26.06

26.71

27.82

3047 30.33 32.38 33.22 34.20

0.005 0.005

0.002

0.017 0.005 0.061 0.005

0.005

0.005

0.020 0.037 0.060 0.047 0.052

8\/CE*88 \ICB-58 551D08

778\/cB-59

33\ D1%54 D12 790 4/CB-60 35, D04

799\ MH-18

37 VD05 809 \/CB-62

6281/CB-36 39\ D07 414018 43\D19 402 Y MH-2

574/984575,487 575,490

577.28577.326 575.260 572,650

571,260

569,907 568,700

565,189 5621658 558,876 557.416 551,892

5707375701611 5701166

568745681353 567.632 562,267

561647

561.270 560,978

5591189 557/658 552876 551,416 5471270

0.00 2460

252.B0 276.17 420.27 4335.47

619.35

694.75 753.15

842.15 883.65 963.26 93472 1074.06
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577.500

CB-57 to D12 - Base Design- Conduits & Inlets

577.000

576.500

P ————

576.000

575.500

575.000

574.500

574.000

573.500

573.000

572.500

Elevation (ft)

571.500

572.000 4

571.000

570.500

570.000

568.500

565.000

568.500

568.000

0.00

g y
10.00 20.00

u
30.00

y
40.00

u
50.00

u y y u u
60.00 70.00 80.00 90.00 100.00

u Y u u u ¥
110.00 120.00 130.00 140.00 150.00 160.00 170.00

*
180.00

u u u
190.00 200.00 210.00

f
230.00

¥
240.00

u
250.00

u
260.00

ID%Label

772\ CO-B2

771\ C0-83

705, Co-7(1)

779 CO-7(2)

780 CO-7(3}

97 \ CO-10

Link Length (ft}

13.60

29.00

40.10

59.20

89.90

23.37

tise (in)\Matddidl

Corrugated HDPE (Smaoth IaBefidorrugated HDPE (Smoath Interiar)

18.0 | Carrugated HOPE (Smoath Interiar)

18.0 '\ Corrugated HOPE (Smoath Interior}

24,0\, Corrugated HOPE (Smooth Interiar)

27.0 | Corrugated HOPE (Smoath Interior}

Flow (cfs)

0.55

2.22

5.62

6.42

8.03

16.01

slape (ft/ft]

0.061

0.005

0.005

0.005

0.002

0.017

ID\Label

759 \|CB-57

769 \|/CB-58

55\ D08

704%\/CB-46

7781\/CB-59

33\D11

95\ D12

Ground (ft)

575690

575487

575,490

576.085

5761550

577.282

577.226

Tnvert (ft)

571.690

570,611

570166

569.965

569.169

568.747

5681353

Station (ft)

0.00

1360

52,60

92,70

151.90

241.80

265.17
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577.500

CB-48 to D04 - Base Design- Conduits & Inlets

577.000

576.500

576.000

575.500

575.000

574.500

574.000

573.500

573.000

572.500

572.000

571.500
571.000
570.500
570.000

569.500

569.000

568.500

Elevation (ft)

568.000

567.500

567.000

566.500

566.000

565.500

565.000

564.500

564.000

563.500

563.000

562.500

562.000

T
20.00

T
40.00

T T
60.00 80.00

T T T
100.00 120.00 140.00

T T T T
160.00 180.00 200.00 220.0

T
240.00

T
260.00

T
280.00

T
300.00

T
320.00

T
340.00

T
360.00

T
380.00

T
400.00

T T T
420.00 440.00 460.00

ID0'Label

714\ CO-68

705\ €0-7(1)

779\ £0-7(2)

780\ €O-7(3)

97 \ CO-10

791 £0-11(1)

792\ £0-11(2)

Link Length ()

35.00

40.10

59.20

83.30

23.37

144.10

75.20

tise (in)\Materidf)

0\ Corrugated HOPE (Smb8ith {@eEmiogsted HOPE (Smooth Intar8o8)\ Corrugated HOPE (Smooth Interiar)

24.0 \ Corrugated HOPE (Smooth Interior) 27.0 | Corrugated HDPE (Smooth Interiar)

27.0 \ Corrugated HDPE (Smooth Interiar)

27.0 \ Corrugated HDPE (Smoath Interior)

Flow (cfs) 1.20 5.62 6.42 .02 16.01 16.33 1659
Slope (ft/f) 0.028 0.005 0.005 0.002 0.017 0.005 0.061

ID\Label J13 \/cB-48 55\D08 704\ /cB-46 778 \/ce-33 33011 95\ D12 730 \/cB-60 35004
Ground (R) | 5751629 575l430 576.085 576/550 s577.283 577.326 5751260 5721650
Invert (ft) | 5711129 570,166 5691965 5691169 5681747 5681353 567.632 5621267
Station (R)| 000 35.00 75.10 13430 224.20 247.57 391.67 466.87

Page 10 of 22



CB-55 to Tanyard - Base Design- Conduits & Inlets

573.000 |
572.000 "'_""‘--—ﬁ_.__________
571.000 —

570.000 o
559.000 —
568.000 \\
Se7.000 | — L

566.000 4 ——
565.000 - —
T S S e, S ——— e I S~
563.000 \\
56200 4t vt L . r @ )

561.000
560.000

559.000 ‘“\_:\ KO
558,000 l -
557.000 N
556,000 N

555,000 _ 8 \\
554,000 - S

553,000
552,000
551.000
550,000
549,000
548,000
547,000

Elevation (ft)
f

T T u T T u T T T T T T T T T T T T u T T u T
0.00 50.00 100.00 150.00 200.00 250.00 300.00 350.00 400.00 450.00 500.00 550.00 600.00 650.00 700.00 750.00 800.00 850.00 900.00 950.00 1,000.00 1,050.00 1,100.00

1D\Label 7439\ CO-78641 % CO-79 888\ CO-95 889\ CO-80 B30 % CO-103 62\ CO-2 60\ CO-3 800 Y CO-4(1) 808\ CO-4(2) 810\ €0O-5(1) 811\ co-5(2) 630\ CO-5(3) 445\ CO-13 a4\ CO-14 403 \ CO-15(1)

Link Length [f) 52.20 22.30 111.70 21.00 78.60 25.09 220.04 123.88 75.40 58.40 89.00 41.50 79.71 31.37 79.33

Rise (in)\Mitdtia Fprrugaded d o EFE ) h Inter@4]0 \ Corrugated HOPE (Smooth Interiar) 36.0 \ Corrugated HDPE | tugated HOBE.(Smimrrh dater bort HIHEE 0 i Y ¢ {5mooth Tnteriar)

Flaw (cfs) 0.61 1.04 1.62 2.23 411 7.41 11.06 26.06 26.71 27.82 30,17 30,33 32.38 33.22 34.20

Slape (ft/ft) 0.008 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.005 0.020 0.037 0.080 0.047 0.052

]D\Lah!l-“]\ca'ss 640 ' /083FE\ CB-37 590 \\EBG2 CB-33 6140038 D03 35\ D04 799 Y MH-18 37 D05 809 \/CB-62 628 \CB-36 39 V/DO7 41,018 43\D19 402 YMH-2

Ground (ft) 571.089 570.76870.985 57112971.224 571,707571.986 572,650 571260 5681907 568,700 565189 5631658 558,876 557.416 551,892

Tnvert (ft) 567.089 566.26B66.,149 565.59965.286 564.992564.367 562.267 561,647 5611270 560,978 559.189 557.658 552,876 551.416 547.270

Station (ft) 0.00 52.20 74.50 186.20207.20 285.80 210.89 530,92 654,81 730.21 788.61 877.61 919.11 998.82 1020.18 1108.51
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572.000

CB-55 to D03 - Base Design- Conduits & Inlets

571.500

571.000

570.500

570.000

569.500

565.000

568.500

568.000

567.500 45

Elevation (ft)

567.000 47"

566.500

566.000

565.500

565.000

564.500

564.000

T
0.00 10.00

T T
20.00 30.00

T
40.00

T
50.0

T
60.00

T
70.00

T
80.00

T T T T T T T
90.00  100.00 110.00 120.00 130.00 140.00 150.00

T T T
160.00 170.00 180.00

T T T T
150.00 200.00 210,00 220.00

T T T T
230.00 240.00 250.00 260.00

T T T T T
270.00 280.00 |290.00 300.00 310,00

IDVLabel

749\ CO-78

641 CO-79

BBB | C0-95

B89\ CO-B0

890 % CO-103

62\ C0-2

Link Length (ft)

52.20

22,20

111.70

21.00

78.60

25.09

Rise (in}\Material

12.0 ' Corrugated HOPE (Smooth Interiar}l8.0 \ Corrugated HOPE (Smoath Interiar)

18.0 \ Corrugated HOPE (Smoath Interiar)

18.0 \ Corrugated HOPE (Smooth Interior)

18.0\ Corrugated HDPE (Smoath Interior)

18.0 | Corrugated HOPE (Smaath Interiar)

Flow (cfs) 0.61 1.04 1.82 2.23 411 7.41
slope (ft/ft) 0.006 0.005 0.005 0.005 0.005 0.005

ID%Label 748 \/CB-55 640 ' CB-28 637 \/CB-37 590 4/CB-32 596 \/CB-33 61 D02 58\ D03
Ground (ft) 571.083 570,760 570/385 571,231 571i324 571,707 5711386
Tnvert (ft) 567.089 566,260 5661149 565,530 565.386 564,992 5641367
Station (ft) 0.00 52.20 7450 186.20 207.20 285.80 310.89
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D01 to DO7 - Base Design- Conduits & Inlets

573.000 |
572.500

572.000 e

s71.500 | [] o —
571.000 "“‘-‘\

570.500

570.000 o
569.500 T~

569.000 N \"""“"--..
568.500 | MM ~.
568.000 | .
567.500 - o~
567.000
566.500
566.000
565.500
565.000
564.500
564.000
563.500
563.000
562.500
562.000
561.500
561.000
560.500
560.000
559.500
559.000
558.500
558.000
557.500

Elevation (ft)

T u T T u u u u u u u u u u u u u u u u u u u u u u u u u u u
.00 20.00 40.00 60.00 80.00 100.00 120.00 140.00 160.00 180.00 200.00 220.00 240.00 260.00 280.00 300.00 320.00 340.00 360.00 380.00 400.00 420.00 440.00 480.00 480.00 500.00 520.00 540.00 S5E0.00 580.00 600.00 620.00 640.00

o

I0\Label 59\ C0-1 60\ CO-3 800\ CO-4(1) 808 \ CO-4(2) B10 \ CO-3(1) B111 CO-5(2) 630\ CO-53(3)

Link Length (ft) 38.01 220.04 123.88 75.40 58.40 89.00 41.50

Rise (ln}\Matgﬁdq Corrugated HDPE (Smoath Interior) 24,0\ Corrugated HOPE [Smooth Interiar) 36.0\ Corrugated HDPE (Smoath Interior) 36.0\ Corrugated HDPE [Smooth Int3§idr) Corrugated HOPE (Smooth Interid§.0 | Corrugated HOPE (Smooth InB&clok|Corrugated HOPE (Smoath Inte

Flaw (cfs) 3.24 11.06 26.06 26.71 27.82 3047 3033

Slope [ft/ft) 0.012 0.005 0.005 0.005 0.005 0.020 0.037

ID%Label 57\ D01 58 D03 35\ D04 799\ MH-18 37 D05 809 \/CB-62 628 \/CB-36 39 \D07

Ground (ft) 571714 57113886 5721650 571i1260 5691307 S6BI700 565183 5631658

Invert (ft) 567.710 564.367 562,267 561.647 561.270 560.978 559.189 557.658

Station (ft) 0.00 39,01 259.05 282.82 458.22 516.73 605.73 643,23
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573.000

D22 to D07 - Base Design- Conduits & Inlets

572.500

572.000

571.500

571.000

570.500

570.000 4|

569.500 -

569.000

568.500

568.000
567.500

567.000

566.500

566.000

565.500

565.000

564.500

564.000

Elevation (ft)

563.500

563.000

562.500

562.000

561.500

561.000

560.500

560.000

559.500

555.000

558.500

558.000

557.500

T
20.00

T
40.00

T
60.00

T T
80.0 100.00 120.00

T
140.00

T
160.00

T
180.00

T u u u
200.00 220.00 240.00 260.00 280.00

u
300.00

T T T T
320.00 340.00 360.00 380.00 400.00

T
420.00

T T T T T T
440.00 460.00 480.00 500.00 520.00 540.00

T T
560.00 580.00

ID\Label

65\ CO-16

66\ CO-17

800\ co-4(1)

808\ co-4(2)

B10 % CO-5(1) B111\ CO-5(2)

630\ C0-5(3)

Link Length (ft)

8473

111.53

123.88

75.40

58.40

83.00

41.50

dise (in}\Material

6.0\ PVC

12.0 \PVC

36.0 | Corrugated HOPE (Smosth Interiar)

36,0\ Corrugated HOPE (Smoath Interiod6.0 | Corrugated HOPE (Smooth Interior) 36.0 Y Corrugated HOPE (Smooth Interi@gl0 \ Corrugated HOPE (Smaoth Interior)

Flow (cfs)

0.27

0.83

26.06

26.71

27.82

3017

30,93

slape (ft/ft)

0.013

0.010

0.005

0.005

0.005

0.020

0.037

ID\Label

63\ D22

64\ D21

35004

799 \ MH-18 37\D0s

B09 \/CB-62 628 \/CB-36

39\ D07

Ground (ft)

570.120

570,840

572.650

571260 569.907

568,700 565.189

5621658

Tnvert (ft)

569.841

568,091

562,267

561,647 561.270

560,978 559.189

557.658

Statian (ft)

0.00

84.75

196.28

320.16 395.56

453.96 542.96

584.46
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571.000
570.000
565.000
568.000
567.000
566.000
565.000
564.000
563.000
562.000
561.000
560.000
559.000
558.000
557.000
556.000
555.000
554.000
553.000
552.000
551.000
550.000

Elevation (ft)

D06 to Tanyard - Base Design- Conduits & Inlets

545.000

548.000

547.000

ID\Label

Link Length (ft)
Rise (in)\Material
Flow (cfs)

Slope (ft/ft)
I0Label

Ground (ft)
Invert [ft)}

Statian (ft)}

T T T T T
10.00 20.00 30.00 40.00 50.00

T
60.00 70.00

0.00 SD.IDG 90.‘00 100‘.00 11[]‘.[]0 120‘.00 130‘.00 1‘1—0I an 150‘.00 150‘.00 170‘.00 180‘.00 190‘.00 200‘.00 210‘.00 220.00 230‘.00 240‘.00 250‘. 0 260‘.00 270‘.00 280‘.00 290‘.00 300‘.00 SId.OG 320‘.00 3:3'[]I an
861 C0-99 860\ CO-100 446\, C0-13 44\ co-14 402\ CO-15(1)
61.50 78.90 79.71 31.37 79.33
12.0 | Corrugated HOPE (Smooth Interiar) 18.0 | Corrugated HOPE (Smooth Interiar) 36.0 |\ Corrugated HDPE (Smooth Interior) 36.0 | Corrugated HOPE (Smooth Interiar) 36.0 | Corrugated HOPE (Smooth Interiar)
1.57 1,93 32.98 33.22 34.20
0.022 0.074 0.060 0.047 0.052
82 D06 859 \/CB-67 29007 41 D18 42\ D19 402 \|MH-2
570,851 5691480 563,658 558,876 5571416 551,893
566,851 564,380 557,658 552,876 551,416 547.270
0.00 61.50 140,40 220.11 251.48 330.81
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567.000

D23 to Tanyard - Base Design- Conduits & Inlets

566.000

565.000

564.000

563.000

562.000

561.000

560.000

559.000

558.000

557.000

556.000

Elevation (ft)

555.000

554.000

553.000

552.000

551.000

550.000

545.000

548.000

0.00

T
10.00

T
20.00

T
30.00

T T
40.00 50.00

T
60.00

T
70.00

T
80.00

T
90.00

T
100.00

T
110.00

T
120.00

T T
130.00 140.00

T T
150.00 160.00

T T
150.00 200.00

T T T T
210.00 220.00 230.00 240,00

ID\Label

454 | CO-31

463 Y CO-32

460 Y CO-33

688\ CO-34

Link Length (ft)

30.50

23.06

42,67

84.23

Rise (in}\Material

10.0 \ PVC

12.0\ PVC

12.0\ PVC

15.0'\, Carrugated HOPE (Smaath Intariar)

Flow (cfs)

0.52

2.08

2.47

3.49

Slope (fu/ft)

0.031

0.028

0.035

0.025

ID\Label

4561023

462 1 D25

4571024

459 1 D26

685 \ MH-12

Ground (ft}

5661549

560,622

559,821

554,732

555.000

Tnvert (ft)

561,129

5581322

553.881

550.483

548.220

Statian [t}

0.00

90,50

113.56

The pipes in this profile are retained from existing drainage network except CO-34.

156.24

240.47
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573.000

572.000 1=

571.000 - -fommomee e —

570.000
565.000
568.000
567.000
566.000
565.000
564.000
563.000

562.000

Elevation (ft)

561.000
560.000
555.000
558.000
557.000
556.000

555.000

D31-Tanyard - Base Design- Conduits & Inlets

e

554.000

553.000

IDWLabel

Link Length (ft)
lise (in)\Material
Flow (cfs)

slope (ft/ft)
ID\Label

Ground (f)
Invert (ft)

Station (ft)

0.[]0 20:00 40:00 60:00 30:00 10C;.00 12(?;.00 14—(?;]00 lﬁd.Ob 1&[;.00 ZdOI.OO 220‘.00 24—0‘.00 260‘.00 2&0‘.00 300‘.00 320‘.00 34—0‘.00 360‘.00 380‘.00 400‘.00 420‘.00 440‘.00 466.00 436.00 506.00 Sid.OO 546.00 SGC;.CIO SEC;.CIO GCIC;.CIO GZC;.CIO 64—(?;.00 GGC;.UCI GSC; a0
374 €024 530 COBUC0-BHA) Co-98 847 \ CO-26(2) 415\ co-30 557\ €0-50
141.42 23.590 11.06 79.80 238.50 165.10
12.0 4 PVC 15.0\ C 4 HDPE (Smaath Interiar} 18.0 \ Carrugated HOPE (Smaath Interiar) 2404 CMP
2.23 1197 1194 12.49 12.69 2025 22.11
0.004 0.046 0.400 0.045 0.004 0.009
5731031 3591D32 3525 \J5R | D34846 \ CB-66 413\, D42 (MH) 392 || MH-1 656 1 MH-S
5721420 571300  571.5686.869 571,003 5611411 5581000
571l230 566900  567.0882.369 558,552 557.494 5531800
0.00 14141 165.3176.37 276.77 518.26 68136

Page 18 of 22



D35 to Tanyard - Base Design- Conduits & Inlets

571.000

570.000

569.000

568.000

567.000

566.000

565.000

564.000

563.000

562.000

Elevation (ft)

561.000

560.000

559.000

558.000

557.000

556.000

555.000

554.000

T T T T T T T T T T T T T T T T T T T T T T T T T T T T
O.FO 20.00 40.00 60.00 B0.0E‘ 100.00  120.00 140.00 160.0 180.00 200.00  220.00 240.00 260.00 280.00 300.00 320.00 340.00 360.00 380.00 400.0r] 420.00 440.00 460.00  480.00 500.00 520.00 540.00 560.00

10\Label 382\ CO-25 848\, C0-26(1) 847\ €0-26(2) 415\ €0-20 57\, €0-50

Link Length [ft) 26.14 59.00 79.80 239.50 165.10

Rise [in}\MLEEQiL,“rrugatEd HDPE (5tdodthdarangated HOPE (Smooth Interior) 18.0 \ Corrugated HOPE (Smooth Interior) 18.0 \ Corrugared HOPE (Smooth Interior) 24.0\ CHMP

Flow (cfs) 0.58 1.09 12,69 2025 22.11

Slope (fe/ft) 0.040 0.048 0.045 0.004 0.009

ID\Label [80 1035 3811036 846 \/CB-66 413\, D42 (MH) 392 \MH-1 636\ MH-3

Ground () | 570751 569,698 567,340 5711009 5611411 558,000

Invert (fe) | 5661251 565,098 5621266 5581552 557.434 552,800

Statian [ft) 0.00 26.14 B85.14 164.94 404.44 569.54
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575.000
574.000
573.000
572.000
571.000
570.000
565.000
568.000
567.000
566.000
565.000
564.000
563.000
562.000
561.000
560.000
555.000
558.000
557.000
556.000

Elevation (ft)

555.000
554.000
553.000

I0MLabel

Link Length (ft}
Rise (in)\Material
Flow (cfs)

Slope [ft/ft)
I0YLabel

Ground (ft)
Invert (ft)

Station [ft)

D27 to Tanyard - Base Design- Conduits & Inlets

U.IUU SU.IUU 10[;.00 15[".00 ZUC;.UU ZSd.UU 30[;.00 35[;.00 4-0[;.00 4-5[;.00 SUC;.UU 55[;.0!] EUC;.UU 55[;.00 TUd.UU 75[;.00 SUC;.UU SSUI.UU QUC;.UU 95[;.00 l,UUIU.UU 1,05‘0.00
""" 334\ CO-18 T 336\C0-19 407 \, CO-20  530[\sc0-RBAMPY(TF9E 847 | CO-26(2) 415, C0-30 “657\C0-50
""" 113.50 NEZEE 138.80 | 23.50i1.0a0.60 “79.80 239,50 165.10
120\ Cclrrugaté;ﬂ‘hﬂlﬁ(ﬂhﬁnthﬁ;ﬂﬂ:ﬂﬂﬁ [E-;ﬁ-;ih\mhrtag'ntéd-l-l-[-)PE (Smuutf;‘l‘r;terim} 3361\ Grav-E-l--l'-i;:-l:ap, 50 mm [ZmIMWmﬁwmﬁElﬁﬁhuuth Ir;t;;riur} 1E.EI\Er:|-rrugatEd HDPE [Smooth IntEr-i;r-} -------- - 2a0\op
""" T B ETTE 410  z0a © |11971.daz.49 12.69 20.25 211
----- oat7 0.005 0.006 o0 | 0.04@.400.005 0045 0.004 noos
321 D27 3331028 235 | D23 Capevp3O (MR} 359 | DI2IATIDES CB-66 4131, D42 (MH) aeaimHr 656 \MH-5
574/280 5731430 5741200 ©s7olees 5715067 B66EEE7.840 571l009 setlats 558000
5711373 sesl23s 569053 Csesltez sec0B6meaEEE2.266 sselsez ss7lasa ss3san
oo 11350 150.70 289.50  507.4853538.4563.04 64284 gsz34 1047.48
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573.000

D37 to D42 - Base Design- Conduits & Inlets

572.500

572.000

571.500

571.000

570.500

570.000

569.500

569.000

568.500

568.000 -

567.500 4|

564.500

567.000 4
566.500 |
566.000 4|
565.500 |
565.000 4!

Elevation (ft)

564.000

563.500

563.000

562.500

562.000

561.500
561.000

560.500

560.000

559.500

559.000

558.500

558.000

T T
5.00 10.00 15.00

T
20.00

T
25.00

T
30.00

T
35.00

T
40.00

T T T
45.00 50.00 55.00

T
60.00

T T
65.00 75.00

T T T
80.00 85.00 90.00

T
95.00

T T
100.00 105.00

T
110.00

T
1i5.00

T
120.00

1D\Label

387 \ CO-27

389\ C0-28

418\ CO-29

419 C0-23

Link Length {ft)

26.41

46.50

24.78

24.00

Rise (in)\Material

12.0 \ Corrugated HOPE (Smooth Interiar)

18.0 \ Corrugated HOPE (Smooth Interiar)

18.0 \ Corrugated HOPE (Smooth Interior)

18.0 \Vitrified Clay Pipe

Flow (cfs)

6.56

7.42

8.17

8.18

Slope (fi/ft)

0.152

0.022

0.022

0.005

ID'\Label

3851 D37

386 1 D38

388 1 D39

417 \, D40 (MH)

413\, D42 (MH)

Ground [ft)

572,500

5631431

562,318

5631300

571009

Invert (ft)

564.996

560/973

559.500

558(717

558/592

Station (ft)

0.00

26.41

72591

97.69

121.69

Page 21 of 22



563.500

D43 to Tanyard - Base Design- Conduits & Inlets

563.000

562.500

562.000

561.500

561.000

560.500

560.000 -

559.500

559.000

558.500

558.000

Elevation (ft)

557.500

557.000

556.500

556.000

555.500

555.000

554.500

554.000

553.500

T T T T
0.00 10.00 20.00 | 30.00 40.00

T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
50.00 60.00 70.00 80.00 50.00 100.00 110.00 120.00 130.00 140.00 150.00 160.00 170.00 180.00 190.00 200.00 210.00 220.00 230.00 240.00 250.00 260.00 270.00 280.00 290.00 300.00 310.00 320.00 330.00 340.00 350.00 360.

=

ID\Label

661 % CO-60

663 \ CO-61

664\ CO-62

657 \ CO-50

Link Length (ft)

25.44

130.18

40.72

165.10

Rise (in}\Materib?

0\ Carrugated HOPE (Smoaoth Interior)

18.0 % Carrugated HDPE (Smooth Interior)

18.0 \ Corrugated HDPE (Smoath Interior)

24.0 \ CMP

Flow (cfs)

0.57

0.61

2.04

22.11

Slapa (ft/ft)

0.028

0.011

0.014

0.003

ID\Label

6591 D42 660\ D44

6621 D45 392 \MH-1

656 \/MH-9

Ground (ft)

5631336 5631286

5601234 5611411

558000

Tnvert ()

560.201 559.500

558.103 557.494

553.800

Station (ft)

0.00 25.44

155.62 196.34

This profile is retained from Existing Drainage Network

361.44
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