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I-26 Widening Project MM85 – MM101   
 

 

I-26 WIDENING PROJECT MM85 – MM101 
Stormwater Management Design Report 

 
 
1. Introduction 
 

The South Carolina Department of Transportation (SCDOT) proposes to widen I-26 from four 

lanes to six lanes from approximately 1.6 miles west of the Exit 85 interchange to approximately 

0.4 miles west of the Exit 101 interchange.  The scope of this project includes adding an additional 

travel lane in each direction along I-26, replacing of overpass bridges, and improving various 

interchanges and exit ramps.  The purpose of this project is to improve the efficiency of I-26 to 

accommodate traffic volumes and improve safety.  The proposed widening will occur in the 

existing median in order to minimize potential right-of-way impacts. 
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2. Soils Information  
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Hydrologic Soil Group—Lexington County, South Carolina, Newberry County, South Carolina, and Richland County, South Carolina
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MAP LEGEND MAP INFORMATION

Area of Interest (AOI)
Area of Interest (AOI)

Soils
Soil Rating Polygons
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B/D
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C/D
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Soil Rating Points
A

A/D

B

B/D

C

C/D

D
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Water Features
Streams and Canals

Transportation
Rails

Interstate Highways

US Routes

Major Roads

Local Roads

Background
Aerial Photography

The soil surveys that comprise your AOI were mapped at scales 
ranging from 1:20,000 to 1:24,000.

Please rely on the bar scale on each map sheet for map 
measurements.

Source of Map: Natural Resources Conservation Service
Web Soil Survey URL: 
Coordinate System: Web Mercator (EPSG:3857)

Maps from the Web Soil Survey are based on the Web Mercator 
projection, which preserves direction and shape but distorts 
distance and area. A projection that preserves area, such as the 
Albers equal-area conic projection, should be used if more 
accurate calculations of distance or area are required.

This product is generated from the USDA-NRCS certified data as 
of the version date(s) listed below.

Soil Survey Area: Lexington County, South Carolina
Survey Area Data: Version 16, Oct 5, 2017

Soil Survey Area: Newberry County, South Carolina
Survey Area Data: Version 16, Oct 5, 2017

Soil Survey Area: Richland County, South Carolina
Survey Area Data: Version 19, Oct 5, 2017

Your area of interest (AOI) includes more than one soil survey 
area. These survey areas may have been mapped at different 
scales, with a different land use in mind, at different times, or at 
different levels of detail. This may result in map unit symbols, soil 
properties, and interpretations that do not completely agree 
across soil survey area boundaries.

Soil map units are labeled (as space allows) for map scales 
1:50,000 or larger.

Date(s) aerial images were photographed: Jan 1, 1999—Dec 31, 
2014

The orthophoto or other base map on which the soil lines were 
compiled and digitized probably differs from the background 
imagery displayed on these maps. As a result, some minor 
shifting of map unit boundaries may be evident.

Hydrologic Soil Group—Lexington County, South Carolina, Newberry County, South Carolina, and Richland County, South Carolina
(TotalArea)
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Hydrologic Soil Group

Map unit symbol Map unit name Rating Acres in AOI Percent of AOI

AmB Alamance very fine 
sandy loam, 2 to 6 
percent slopes

B 6.8 0.0%

CeB Cecil fine sandy loam, 2 
to 6 percent slopes

B 108.5 0.6%

CeC Cecil fine sandy loam, 6 
to 10 percent slopes

B 41.1 0.2%

Ch Chenneby silty clay 
loam

B/D 4.8 0.0%

EnB Enon silt loam, 2 to 6 
percent slopes

D 132.0 0.7%

GeB Georgeville very fine 
sandy loam, 2 to 6 
percent slopes

B 1,156.4 6.5%

GeC Georgeville very fine 
sandy loam, 6 to 10 
percent slopes

B 709.5 4.0%

GeD Georgeville very fine 
sandy loam, 10 to 15 
percent slopes

B 260.5 1.5%

HrB Herndon silt loam, 2 to 6 
percent slopes

B 321.8 1.8%

LnB Lignum silt loam, 2 to 6 
percent slopes

D 12.5 0.1%

MeC Mecklenburg silt loam, 6 
to 10 percent slopes

D 30.4 0.2%

NaB Nason silt loam, 2 to 6 
percent slopes

C 563.9 3.2%

NaD Nason silt loam, 6 to 15 
percent slopes

C 556.3 3.1%

TaE Tatum silt loam, 15 to 25 
percent slopes

C 331.9 1.9%

To Toccoa fine sandy loam B 146.0 0.8%

W Water 14.8 0.1%

Subtotals for Soil Survey Area 4,397.4 24.9%

Totals for Area of Interest 17,663.8 100.0%

Map unit symbol Map unit name Rating Acres in AOI Percent of AOI

CaB Callison silt loam, 2 to 6 
percent slopes

C 8.9 0.1%

Hydrologic Soil Group—Lexington County, South Carolina, Newberry County, South Carolina, 
and Richland County, South Carolina
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Map unit symbol Map unit name Rating Acres in AOI Percent of AOI

CfB2 Cecil sandy clay loam, 2 
to 6 percent slopes, 
moderately eroded

B 2,736.8 15.5%

CfC2 Cecil sandy clay loam, 6 
to 10 percent slopes, 
moderately eroded

B 1,685.4 9.5%

CnA Chenneby silt loam, 0 to 
2 percent slopes, 
frequently flooded

B/D 38.6 0.2%

GaB2 Georgeville silty clay 
loam, 2 to 6 percent 
slopes, moderately 
eroded

B 332.6 1.9%

GaC2 Georgeville silty clay 
loam, 6 to 10 percent 
slopes, moderately 
eroded

B 212.2 1.2%

GnD2 Gundy silt loam, 10 to 
15 percent slopes, 
moderately eroded

B 29.0 0.2%

GnE2 Gundy silt loam, 15 to 
25 percent slopes, 
moderately eroded

B 44.7 0.3%

HaB Hard Labor sandy loam, 
2 to 6 percent slopes

C 42.6 0.2%

HeB Helena sandy loam, 2 to 
6 percent slopes

C/D 4.3 0.0%

PaD2 Pacolet sandy clay 
loam, 10 to 15 percent 
slopes, moderately 
eroded

B 204.0 1.2%

PaE2 Pacolet sandy clay 
loam, 15 to 25 percent 
slopes, moderately 
eroded

C 1,453.4 8.2%

PaF2 Pacolet sandy clay 
loam, 25 to 50 percent 
slopes, moderately 
eroded

B 45.4 0.3%

RnD2 Rion sandy loam, 10 to 
15 percent slopes, 
moderately eroded

B 38.0 0.2%

RnE2 Rion sandy loam, 15 to 
25 percent slopes, 
moderately eroded

B 40.3 0.2%

ToA Toccoa sandy loam, 0 to 
3 percent slopes, 
frequently flooded

A 126.7 0.7%

W Water 70.0 0.4%

WnB Winnsboro sandy loam, 
2 to 6 percent slopes

C 11.3 0.1%

Hydrologic Soil Group—Lexington County, South Carolina, Newberry County, South Carolina, 
and Richland County, South Carolina
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Map unit symbol Map unit name Rating Acres in AOI Percent of AOI

WoA Worsham loam, 0 to 2 
percent slopes

D 5.2 0.0%

WwD2 Wynott-Wilkes complex, 
10 to 15 percent 
slopes, moderately 
eroded

D 14.2 0.1%

WwE2 Wynott-Wilkes complex, 
15 to 25 percent 
slopes, moderately 
eroded

D 34.7 0.2%

WyB2 Wynott-Winnsboro 
complex, 2 to 6 
percent slopes, 
moderately eroded

D 24.3 0.1%

WyC2 Wynott-Winnsboro 
complex, 6 to 10 
percent slopes, 
moderately eroded

D 30.4 0.2%

Subtotals for Soil Survey Area 7,233.0 40.9%

Totals for Area of Interest 17,663.8 100.0%

Map unit symbol Map unit name Rating Acres in AOI Percent of AOI

AtA Altavista silt loam, 0 to 2 
percent slopes

A/D 94.6 0.5%

Ce Chewacla loam, 0 to 2 
percent slopes, 
frequently flooded

B/D 31.5 0.2%

CH Chewacla soils B/D 11.9 0.1%

Co Congaree loam C/D 83.9 0.5%

GeB Georgeville silt loam, 2 
to 6 percent slopes

B 859.8 4.9%

GeC Georgeville silt loam, 6 
to 10 percent slopes

B 347.4 2.0%

HeB Herndon silt loam, 2 to 6 
percent slopes

B 33.7 0.2%

KrB Kirksey loam, 2 to 6 
percent slopes

C/D 34.2 0.2%

NaB Nason silt loam, 2 to 6 
percent slopes

B 999.6 5.7%

NaC Nason silt loam, 6 to 10 
percent slopes

B 1,944.8 11.0%

NaE Nason complex, 10 to 
30 percent slopes

B 508.6 2.9%

OaB Orange loam, 0 to 4 
percent slopes

C/D 1,062.5 6.0%

W Water 21.1 0.1%

Subtotals for Soil Survey Area 6,033.5 34.2%
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Map unit symbol Map unit name Rating Acres in AOI Percent of AOI

Totals for Area of Interest 17,663.8 100.0%

Description

Hydrologic soil groups are based on estimates of runoff potential. Soils are 
assigned to one of four groups according to the rate of water infiltration when the 
soils are not protected by vegetation, are thoroughly wet, and receive 
precipitation from long-duration storms.

The soils in the United States are assigned to four groups (A, B, C, and D) and 
three dual classes (A/D, B/D, and C/D). The groups are defined as follows:

Group A. Soils having a high infiltration rate (low runoff potential) when 
thoroughly wet. These consist mainly of deep, well drained to excessively 
drained sands or gravelly sands. These soils have a high rate of water 
transmission.

Group B. Soils having a moderate infiltration rate when thoroughly wet. These 
consist chiefly of moderately deep or deep, moderately well drained or well 
drained soils that have moderately fine texture to moderately coarse texture. 
These soils have a moderate rate of water transmission.

Group C. Soils having a slow infiltration rate when thoroughly wet. These consist 
chiefly of soils having a layer that impedes the downward movement of water or 
soils of moderately fine texture or fine texture. These soils have a slow rate of 
water transmission.

Group D. Soils having a very slow infiltration rate (high runoff potential) when 
thoroughly wet. These consist chiefly of clays that have a high shrink-swell 
potential, soils that have a high water table, soils that have a claypan or clay 
layer at or near the surface, and soils that are shallow over nearly impervious 
material. These soils have a very slow rate of water transmission.

If a soil is assigned to a dual hydrologic group (A/D, B/D, or C/D), the first letter is 
for drained areas and the second is for undrained areas. Only the soils that in 
their natural condition are in group D are assigned to dual classes.

Rating Options

Aggregation Method: Dominant Condition

Component Percent Cutoff: None Specified 

Tie-break Rule: Higher

Hydrologic Soil Group—Lexington County, South Carolina, Newberry County, South Carolina, 
and Richland County, South Carolina
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3. Hydraulic Analysis 

 

Field investigations were performed to inventory the location and condition of the existing 

crossline drainage structures within the project limits.  The hydraulic field inspections looked for 

structures potentially in the floodplain, signs of highwater marks or flooding debris, erosion or 

visible scour, and whether the pipes needed to be cleaned before video inspection. 

   

A hydrological study of the crossline watersheds was performed using existing topographic maps, 

information gathered from the field investigations and available information from federal, state 

and local agencies.  

 

Hydraulic analyses for pre- and post-developed conditions were performed on the cross drainage 

and median drainage structures based on the appropriate route designation.  The cross drainage 

structures were checked for overtopping using the 100-yr storm event.   

 

The proposed project crosses or encroaches on five Zone A FEMA floodplains, and four Zone AE

FEMA floodplains. Zone A floodplains are determined by approximate methods and no base flood

elevations (BFEs) or floodways are established.  Zone AE floodplains have published base flood

elevations (BFEs) and may have floodways established.  See FEMA Flood Maps in Section 4. 

 

Attached are culvert summary tables that show the performance of the existing crosslines with 

existing and proposed flow rates.  HW/D was only calculated for open-ended culverts.  

Page 9



Site ID Station Size (US/DS) Type Length FL IN FL OUT DA
Hydrologic 
Method Tc Q (cfs) HW Elevation (ft) HW/D Q (cfs)

HW Elevation 
(ft) HW/D

61 606+75 48 RCP 386 315.42 304.64 26.81 RATIONAL 26.72 56 318.61 0.80 63 318.84 0.85
62 612+00 15 RCP 118 335.21 331.66 1.28 RATIONAL 5.00 7 337.25 ‐ 8 337.42 ‐
63 621+00 24 RCP 272 348.38 341.64 0.88 RATIONAL 5.00 4 349.39 ‐ 5 349.48 ‐
1A 624+80 15 RCP 85 342.42 342.33 0.68 RATIONAL 5.00 4 343.79 ‐ 4 343.96 1.23
1 627+36 4x6 RCBC 258 328.30 323.71 47.16 RATIONAL 35.56 82 331.87 0.59 93 332.18 0.65
2A 630+59 24/60 RCP 438 336.67 323.45 RATIONAL 24.27 143 338.38 0.86 161 338.52 0.92
2 630+59 54/60 RCP 704 337.08 323.45 RATIONAL 45.24 143 342.16 1.13 161 343.67 1.46

3A/4A 641+02 24 RCP 440 358.45 348.62 7.34 RATIONAL 39.04 20 360.31 0.93 22 360.57 1.06
5A 647+67 18/24 RCP 201 375.42 367.34 RATIONAL 5.00 19 378.80 ‐ 21 378.80 2.26
6A 647+67 15/24 RCP 564 380.83 367.34 RATIONAL 29.84 19 382.57 ‐ 21 382.82 1.59
7A 658+13 36/42 RCP 273 378.54 370.15 20.48 RATIONAL 36.13 46 381.47 0.98 52 381.73 1.06
8A 667+02 18/42 RCP 460 390.11 371.08 RATIONAL 5.00 37 391.02 ‐ 41 391.09 0.65
9A 667+02 42 RCP 321 379.66 371.08 RATIONAL 35.94 37 382.10 0.70 41 382.28 0.75
10A 677+57 24 RCP 353 395.63 384.58 13.50 RATIONAL 41.14 24 397.73 ‐ 27 397.93 1.15
11A 689+22 18 RCP 479 390.31 382.48 4.94 RATIONAL 29.40 10 391.46 ‐ 12 391.55 0.83
12A 692+89 18 RCP 198 385.15 382.65 4.01 RATIONAL 27.35 7 385.93 0.52 8 385.99 0.56
3 699+91 4x6 RCBC 168 357.35 355.29 93.31 RATIONAL 32.74 142 362.63 0.88 160 363.12 0.96
4 703+80 4x6 RCBC 214 347.50 344.53 139.35 SCS 88.00 205 354.48 1.16 255 355.93 1.41

13A 706+13 15 RCP 65 376.54 374.67 0.86 RATIONAL 5.00 5 378.12 ‐ 6 378.35 1.45
14A 721+73 15 RCP 65 376.02 374.94 1.88 RATIONAL 5.00 10 379.81 ‐ 12 380.64 3.69
5 724+19 4x6 RCBC 212 346.96 344.63 104.90 SCS 89.00 135 352.06 0.85 171 353.03 1.01

15A 741+89 42 RCP 244 351.59 344.95 29.90 RATIONAL 40.28 44 354.01 0.69 49 354.18 0.74
16A 745+22 30 RCP 240 357.91 351.42 8.46 RATIONAL 26.86 12 359.55 0.66 14 359.67 0.70
17A 748+10 18/24 RCP 386 368.46 360.06 7.70 RATIONAL 39.40 13 369.84 0.92 15 369.95 0.99
18A 754+08 24/36 RCP 363 372.63 367.22 15.52 RATIONAL 40.96 26 374.74 1.06 29 374.94 1.16
19A 766+23 18/24 RCP 299 375.83 368.31 10.51 RATIONAL 41.40 15 377.83 ‐ 17 378.10 1.51
20A 770+96 36 RCP 238 361.29 355.17 9.86 RATIONAL 40.18 13 362.70 0.47 15 362.79 0.50
21A 775+22 30 RCP 251 354.84 345.70 10.18 RATIONAL 40.20 27 357.32 0.99 30 357.54 1.08
22A 778+75 15 RCP 92 361.53 359.50 0.66 RATIONAL 5.00 4 362.70 ‐ 4 362.81 1.02
23A 784+82 24 RCP 219 353.65 350.84 5.43 RATIONAL 24.96 16 354.48 0.42 18 354.53 0.44
24A 788+59 18 RCP 262 349.21 341.68 2.85 RATIONAL 26.51 6 349.79 ‐ 7 349.83 0.41
25A 793+41 18 RCP 154 330.32 327.02 1.85 RATIONAL 5.00 9 331.37 ‐ 10 331.46 0.76
6 798+71 10x8 RCBC 176 310.83 309.62 491.78 SCS 127.00 449 316.97 0.77 573 318.14 0.91

26A 799+02 15 RCP 76 320.90 317.81 1.81 RATIONAL 5.00 10 324.39 ‐ 11 325.24 3.47
27A 803+22 15/18 RCP 147 324.00 320.02 2.58 RATIONAL 38.51 5 324.92 ‐ 5 324.94 0.75
7 806+36 10x10 RCBC 176 309.40 308.43 804.74 REGRESSION ‐ 755 318.16 0.88 886 319.26 0.99

28A 809+64 18 RCP 81 334.50 332.94 0.47 RATIONAL 5.00 3 335.35 ‐ 3 335.42 0.61
29A 812+19 18 RCP 149 343.70 340.51 2.06 RATIONAL 5.00 12 344.69 ‐ 13 344.92 0.81
30A 820+38 24 RCP 208 354.69 349.28 8.81 RATIONAL 39.46 17 356.71 1.01 20 356.90 1.10
31A 828+52 18 RCP 456 365.22 351.53 4.45 RATIONAL 19.42 15 366.28 ‐ 17 366.37 0.77

32A/33A 841+04 18 RCP 545 361.35 350.90 7.86 RATIONAL 28.74 20 363.88 ‐ 22 365.46 2.74

100‐Year Storm50‐Year Storm

24.81

82.87

7.82

Hydrology Data

Table 1: Existing Pipes With Existing Flow Rates (See Appendices for Calculations)
Culvert Data
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Site ID Station Size (US/DS) Type Length FL IN FL OUT DA
Hydrologic 
Method Tc Q (cfs) HW Elevation (ft) HW/D Q (cfs)

HW Elevation 
(ft) HW/D

100‐Year Storm50‐Year StormHydrology Data

Table 1: Existing Pipes With Existing Flow Rates (See Appendices for Calculations)
Culvert Data

8 852+31 8x8 RCBC 130 341.27 339.57 352.84 SCS 102.00 362 347.42 0.77 464 348.62 0.92
34A 858+28 18 RCP 653 365.58 355.19 5.81 RATIONAL 28.80 14 366.63 ‐ 15 366.70 0.75
35A 866+81 24 RCP 195 372.04 370.15 12.15 RATIONAL 41.58 14 374.02 0.99 16 374.06 1.01
36A 879+72 18 RCP 681 374.63 357.56 4.79 RATIONAL 32.41 10 375.99 ‐ 11 376.11 0.99
37A 886+19 24 RCP 228 359.83 357.27 59.75 RATIONAL 55.43 46 369.00 4.58 51 371.54 5.86
9 890+08 10x10 RCBC 142 353.03 352.30 575.74 SCS 135.00 757 361.81 0.88 916 363.14 1.01

38A 896+23 15 RCP 100 364.92 363.79 1.10 RATIONAL 5.00 6 366.96 ‐ 7 367.30 1.90
39A 902+27 15 RCP 81 381.83 380.42 1.10 RATIONAL 5.00 6 383.85 ‐ 7 384.17 1.87
40A 908+27 15 RCP 99 394.81 394.24 1.41 RATIONAL 5.00 8 397.40 ‐ 9 397.92 2.49
41A 920+50 18 RCP 182 403.34 397.20 2.01 RATIONAL 5.00 9 404.47 ‐ 10 404.56 0.81
42A 927+74 15 RCP 117 386.47 379.92 1.33 RATIONAL 5.00 7 389.19 ‐ 8 389.64 2.54
43A 929+78 18 RCP 879 396.77 377.13 11.99 RATIONAL 37.28 13 397.81 ‐ 15 397.88 0.74
44A 932+41 48 RCP 171 375.14 374.03 93.27 RATIONAL 66.51 98 379.82 1.17 380 380.73 1.40
45A 938+82 18 RCP 206 382.37 381.50 1.71 RATIONAL 5.00 10 384.66 ‐ 12 385.25 1.92
46A 945+21 15/18 RCP 82 391.56 389.79 2.79 RATIONAL 37.68 7 393.73 ‐ 8 394.08 2.02

48A/49A 950+12 15/18 RCP 864 396.82 387.50 8.27 RATIONAL 39.45 18 404.59 ‐ 20 408.38 9.25
47A 953+66 15/18 RCP 315 408.31 401.60 5.94 RATIONAL 32.65 13 409.63 1.05 14 409.72 1.13
50A 959+36 24 RCP 220 410.12 408.15 1.08 RATIONAL 5.00 5 410.70 ‐ 6 410.74 0.31
51A 967+18 15/18 RCP 173 399.58 396.38 3.42 RATIONAL 26.92 10 400.82 ‐ 12 401.00 1.13
52A 972+20 15 RCP 76 382.87 376.72 0.92 RATIONAL 5.00 5 384.70 ‐ 6 384.75 1.50
10 975+00 4x6 RCBC 180 363.01 359.41 139.01 SCS 80.00 278 372.15 1.52 335 374.40 1.90
53A 978+50 18 RCP 165 372.36 369.80 5.36 RATIONAL 38.09 8 373.97 ‐ 9 374.05 1.13

54A (2) 987+40 18/24 RCP 400 368.71 361.44 7.75 RATIONAL 39.94 16 369.79 ‐ 18 369.88 0.78
54A (1) 987+40 24 RCP 308 368.82 361.44 7.75 RATIONAL 39.94 16 369.70 0.44 18 369.76 0.47
55A 992+69 15 RCP 140 366.64 363.22 2.73 RATIONAL 23.31 9 368.42 ‐ 10 368.52 1.50
56A 999+61 18 RCP 194 360.82 358.56 2.92 RATIONAL 5.00 14 361.82 ‐ 16 362.28 0.97
57A 1003+06 15 RCP 152 353.51 346.62 1.23 RATIONAL 5.00 7 355.13 ‐ 8 355.11 1.28
58A 1010+06 36 RCP 604 337.49 318.56 20.10 RATIONAL 34.20 35 339.90 0.80 39 340.02 0.84
59A 1019+60 18 RCP 210 312.06 301.43 13.88 RATIONAL 25.86 28 314.31 1.50 32 314.63 1.71

60A (1) 1023+00 15/18 RCP 540 309.20 296.84 13.47 RATIONAL 23.79 20 311.95 2.20 22 312.42 2.57
60A (2) 1023+00 18 RCP 235 305.25 296.84 13.47 RATIONAL 26.46 20 306.99 1.16 22 307.14 1.26
11 1029+62 8x8 RCBC 137 283.76 282.98 349.59 SCS 92.00 488 291.31 0.94 607 292.66 1.11
64 1033+00 15 RCP 77 288.32 287.16 1.39 RATIONAL 5.00 8 291.00 ‐ 10 291.56 ‐
12 1035+78 (2) 12x12 RCBC 130 274.19 273.72 3596.45 REGRESSION ‐ 1878 284.72 0.88 2183 285.50 0.94
65 1037+00 15 RCP 97 287.59 281.34 1.16 RATIONAL 5.00 7 289.61 ‐ 8 289.98 ‐
66 1043+00 18 RCP 178 303.68 299.74 1.14 RATIONAL 26.19 4 304.71 ‐ 4 304.79 ‐
67 1046+50 30 RCP 232 313.96 305.66 8.13 RATIONAL 38.53 11 315.50 ‐ 12 315.62 ‐
68 1050+80 18 RCP 365 334.79 325.22 1.04 RATIONAL 10.22 4 335.98 ‐ 5 336.07 ‐
69 1058+00 18 RCP 189 333.17 318.05 2.35 RATIONAL 36.50 4 334.29 ‐ 5 334.38 ‐
70 1066+00 36 RCP 336 298.64 292.47 27.70 RATIONAL 40.28 28 301.11 0.82 32 301.29 0.88
71 1069+20 18 RCP 321 299.77 297.88 3.24 RATIONAL 27.51 4 300.96 ‐ 5 301.05 ‐
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Site ID Station Size (US/DS) Type Length FL IN FL OUT DA
Hydrologic 
Method Tc Q (cfs) HW Elevation (ft) HW/D Q (cfs)

HW Elevation 
(ft) HW/D

100‐Year Storm50‐Year StormHydrology Data

Table 1: Existing Pipes With Existing Flow Rates (See Appendices for Calculations)
Culvert Data

13 (US) 1071+50 (2) 8x10 RCBC 110 288.87 288.61 1417.08 REGRESSION ‐ 1060 297.08 0.82 1240 298.03 0.92
13 (DS) 1071+50 (2) 10x10 RCBC 88 285.40 285.32 1551.44 REGRESSION ‐ 1120 293.23 0.78 1310 293.91 0.85
14 1080+80 6X6 RCBC 108 300.42 299.68 119.74 SCS 48.00 142 304.45 0.67 193 305.36 0.82
72 1082+00 24 RCP 144 310.16 302.71 4.75 RATIONAL 38.38 5 311.18 0.51 5 311.26 0.55
73 1085+50 18 RCP 234 320.58 318.01 3.09 RATIONAL 35.68 6 321.97 ‐ 6 322.08 ‐
74 1090+00 18 RCP 227 329.92 320.33 1.06 RATIONAL 35.78 2 330.63 ‐ 2 330.68 ‐
75 1091+50 24 RCP 276 328.83 321.70 4.33 RATIONAL 37.08 5 329.96 ‐ 6 330.05 ‐
76 1094+50 42 RCP 260 332.53 327.63 32.20 RATIONAL 35.95 49 335.71 0.91 56 335.96 0.98
77 1099+50 15 RCP 128 352.70 341.78 1.06 RATIONAL 5.00 5 354.21 ‐ 6 354.41 ‐

78/80 1104+50 18 RCP 447 384.65 370.41 3.66 RATIONAL 31.51 11 386.39 ‐ 12 386.54 ‐
79 1106+50 18 RCP 306 387.38 373.22 1.89 RATIONAL 11.66 7 388.93 ‐ 8 389.09 ‐
81 1111+45 18 RCP 200 393.63 388.66 0.35 RATIONAL 5.00 1 394.24 ‐ 2 394.29 ‐
82 1112+50 15 RCP 80 388.20 386.25 0.26 RATIONAL 5.00 2 388.91 ‐ 2 388.97 ‐

83/84/85/86 1114+20 18/36 RCP 554 387.07 376.32 5.00 388.56 ‐ 388.68 ‐
83/84/85/86 1118+00 15/36 RCP 86 377.28 371.02 5.00 378.81 ‐ 378.94 ‐
83/84/85/86 1118+50 24/36 RCP 41 370.92 368.00 11.47 374.27 ‐ 374.65 ‐
83/84/85/86 1119+50 30/36 RCP 554 377.96 353.72 32.64 380.59 0.88 380.81 0.95

87 1119+00 18 RCP 96 377.91 374.92 2.10 RATIONAL 20.50 8 379.67 ‐ 9 379.87 ‐
88 1126+00 24 RCP ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐
89 1127+00 24 RCP 175 362.87 360.44 3.89 RATIONAL 23.68 10 364.54 ‐ 11 364.67 ‐
15 1132+58 7x7 RCBC 210 339.59 338.13 263.71 SCS 102.00 305 345.63 0.86 386 346.65 1.01
90 1138+00 18 RCP 255 367.68 359.95 3.94 RATIONAL 35.67 9 368.69 ‐ 10 368.76 ‐
91 1144+00 18 RCP 417 380.50 376.00 3.36 RATIONAL 31.52 4 380.96 ‐ 5 380.99 ‐

92/93 1152+00 15/18 RCP 603 379.00 366.21 5.73 RATIONAL 48.96 9 380.14 ‐ 10 380.22 ‐
94 1155+00 18 RCP 169 370.90 354.84 3.79 RATIONAL 26.97 5 372.16 ‐ 6 372.27 ‐
95 1157+00 18 RCP 174 366.16 363.72 2.20 RATIONAL 22.11 5 367.46 ‐ 6 367.57 ‐
96 1162+00 15 RCP 109 353.53 351.56 1.51 RATIONAL 5.00 6 354.93 ‐ 7 355.08 ‐
97 1165+00 15 RCP 109 343.11 340.88 0.42 RATIONAL 5.00 3 344.07 ‐ 3 344.15 ‐
16 1168+26 (2) 10x12 RCBC 140 318.62 318.06 2600.25 REGRESSION ‐ 1530 328.09 0.79 1780 328.79 0.85
98 1175+00 24 RCP 186 333.62 326.55 5.64 RATIONAL 21.61 9 335.23 ‐ 11 335.36 ‐
17 1176+80 6x6 RCBC 157 330.43 328.84 142.10 SCS 49.00 304 337.12 1.12 379 338.30 1.31
99 1180+00 15 RCP 109 337.98 335.61 0.71 RATIONAL 5.00 5 339.42 ‐ 5 339.60 ‐
100 1185+00 18 RCP 194 351.66 348.04 10.42 RATIONAL 38.83 14 353.40 1.16 16 353.56 1.27
18 1190+17 4x4 RCBC 153 354.39 353.54 56.68 RATIONAL 49.12 58 357.31 0.73 66 357.55 0.79
101 1196+00 18 RCP 171 386.00 379.27 1.44 RATIONAL 5.00 8 387.88 ‐ 10 388.14 ‐
102 1201+00 18 RCP 153 406.27 404.20 2.26 RATIONAL 5.00 11 407.46 ‐ 13 407.56 ‐
103 1206+00 18 RCP 148 426.38 417.06 2.85 RATIONAL 30.48 7 428.05 ‐ 8 428.24 ‐
104 1218+00 18 RCP 153 428.87 425.09 2.98 RATIONAL 23.51 8 430.70 ‐ 9 430.93 ‐
105 1223+00 15 RCP 73 420.25 412.54 1.30 RATIONAL 5.00 8 422.70 ‐ 9 423.21 ‐
19 1225+00 8x8 RCBC 156 407.70 406.27 416.12 SCS 83.00 676 417.14 1.18 833 418.79 1.39
106 1227+50 15 RCP 106 428.73 415.05 0.91 RATIONAL 5.00 5 430.28 ‐ 6 430.51 ‐

16.91 RATIONAL 42 47
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Site ID Station Size (US/DS) Type Length FL IN FL OUT DA
Hydrologic 
Method Tc Q (cfs) HW Elevation (ft) HW/D Q (cfs)

HW Elevation 
(ft) HW/D

100‐Year Storm50‐Year StormHydrology Data

Table 1: Existing Pipes With Existing Flow Rates (See Appendices for Calculations)
Culvert Data

107 1229+00 24 RCP ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐
108 1230+10 18 RCP 182 447.62 428.65 1.81 RATIONAL 30.71 2 448.38 0.51 3 448.45 0.55
109 1233+00 18 RCP 157 456.76 450.54 2.53 RATIONAL 27.13 6 458.21 ‐ 7 458.34 ‐
110 1238+00 18 RCP 197 469.06 449.19 3.08 RATIONAL 31.71 5 470.32 0.84 6 470.44 0.92
111 1240+00 24 RCP 223 467.30 453.83 15.73 RATIONAL 50.80 16 469.40 1.05 18 469.61 1.16
112 1242+50 18 RCP 163 475.00 474.00 1.88 RATIONAL 30.42 5 476.33 ‐ 6 476.44 ‐
113 1248+00 18 RCP 89 476.41 475.30 1.20 RATIONAL 5.00 7 478.04 ‐ 8 478.23 ‐
114 1250+50 42 RCP 212 474.21 463.05 29.78 RATIONAL 47.18 25 476.29 0.59 28 476.44 0.64
115 1254+00 15 RCP 88 480.61 470.23 1.28 RATIONAL 5.00 7 482.81 ‐ 8 483.26 ‐
116 1260+50 18 RCP 155 508.95 498.09 3.83 RATIONAL 32.38 9 510.94 ‐ 10 511.21 ‐
117 1268+50 30 RCP 282 530.10 518.93 20.27 RATIONAL 46.60 25 532.63 1.01 29 532.86 1.10

118/119 1276+00 15 RCP 184 560.36 550.22 1.15 RATIONAL 5.00 7 562.52 ‐ 8 562.94 ‐
120 1292+00 18 & 24 RCP 435 567.27 555.00 12.25 RATIONAL 36.99 22 568.58 0.87 25 368.67 ‐132.40
121 1301+00 18 RCP 158 540.62 538.81 2.58 RATIONAL 5.00 16 542.57 ‐ 19 543.27 ‐
122 1305+50 24 RCP 218 519.63 511.50 17.97 RATIONAL 50.03 20 522.26 1.32 23 522.61 1.49
123 1311+50 48 RCP 210 485.34 482.65 77.34 RATIONAL 48.31 84 489.51 1.04 95 489.90 1.14
124 1316+50 18 RCP 133 492.08 491.06 1.94 RATIONAL 38.01 4 493.28 ‐ 5 493.38 ‐
125 1319+75 48 RCP 242 462.82 449.57 45.43 RATIONAL 43.02 46 465.62 0.70 52 465.83 0.75
126 1321+00 15 RCP 112 486.27 459.21 0.62 RATIONAL 5.00 4 487.45 ‐ 5 487.60 ‐
127 1323+25 24 RCP 217 480.13 453.99 3.07 RATIONAL 25.47 4 480.98 0.43 4 481.04 0.46
128 1329+75 15 RCP 112 472.07 467.83 2.03 RATIONAL 5.00 12 474.60 ‐ 13 475.11 ‐
129 1330+75 4x6 RCBC 260 434.46 428.39 108.39 SCS 59.00 168 440.30 0.97 215 441.39 1.16
130 1332+00 15 RCP 150 469.92 436.60 1.30 RATIONAL 5.00 8 472.41 ‐ 9 472.97 ‐
131 1345+00 18 RCP 167 467.83 462.67 6.77 RATIONAL 31.04 13 469.22 ‐ 15 469.33 ‐
132 1350+00 6x6 RCBC 216 429.00 422.87 286.58 SCS 85.00 322 435.91 1.15 415 437.42 1.40
133 1351+00 15 RCP 114 454.57 432.22 1.68 RATIONAL 5.00 11 457.06 ‐ 12 457.09 ‐
134 1358+00 15 & 18 RCP 78 472.43 471.05 2.06 RATIONAL 5.00 11 474.07 ‐ 13 474.28 ‐
135 1364+50 15 RCP 107 494.01 491.97 0.72 RATIONAL 5.00 5 495.39 ‐ 5 495.55 ‐
136 1367+00 24x24x36 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐
137 1368+00 36 RCP 252 483.10 468.95 22.11 RATIONAL 41.26 25 485.34 0.75 28 485.50 0.80
138 1370+00 15 RCP 83 501.36 492.77 0.37 RATIONAL 5.00 2 502.19 ‐ 3 502.26 ‐
139 1376+00 18 RCP 210 501.74 498.55 1.65 RATIONAL 30.38 4 502.92 ‐ 5 503.01 ‐
140 1381+00 30 RCP 390 498.30 487.20 23.27 RATIONAL 60.92 27 530.63 ‐ 31 499.34 ‐
141 1381+00 30 RCP 67 488.53 487.20 26.54 RATIONAL 60.92 32 491.54 1.20 36 491.89 1.34
142 1395+00 18 RCP 171 484.40 479.99 8.15 RATIONAL 39.48 14 486.15 ‐ 15 486.32 ‐
143 1400+00 30 RCP 230 462.48 457.25 18.93 RATIONAL 41.97 29 465.31 1.13 33 465.61 1.25

144/145 1404+50 15 & 18 RCP 460 452.50 439.16 453.02 ‐ 453.06 ‐
144/145 1406+50 18 & 24 RCP 246 448.43 439.16 450.10 1.11 450.24 1.21
146 1413+00 18 RCP 254 418.98 408.41 1.72 RATIONAL 5.00 12 420.60 ‐ 13 420.77 ‐
147 1416+00 24 RCP ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐
148 1418+50 9x9 RCBC 176 383.98 382.26 842.13 REGRESSION ‐ 780 393.52 1.06 915 394.66 1.19

10.97 RATIONAL 49.81 11 12
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Site ID Station Size (US/DS) Type Length FL IN FL OUT DA
Hydrologic 
Method Tc Q (cfs) HW Elevation (ft) HW/D Q (cfs)

HW Elevation 
(ft) HW/D

100‐Year Storm50‐Year StormHydrology Data

Table 1: Existing Pipes With Existing Flow Rates (See Appendices for Calculations)
Culvert Data

149 1421+00 36 RCP 205 413.79 410.00 36.05 RATIONAL 26.48 63 418.36 1.52 72 419.08 1.76
151/153/154 1422+00 18/24 RCP 139 415.03 410.73 RATIONAL 416.54 ‐ 416.07 ‐
151/153/154 1422+00 15/24 RCP 363 425.23 410.73 RATIONAL 428.99 ‐ 429.76 ‐
150/152 1422+50 18 RCP 474 426.79 407.30 1.37 RATIONAL 5.00 7 428.53 ‐ 8 428.65 ‐
155 1433+00 18 RCP 294 433.68 424.28 1.30 RATIONAL 5.00 7 435.27 ‐ 8 435.45 ‐
156 1433+00 18 RCP 196 433.46 428.63 0.83 RATIONAL 5.00 4 434.62 ‐ 5 434.73 ‐
157 1434+50 15 RCP 100 429.17 424.66 0.44 RATIONAL 5.00 3 430.10 ‐ 3 430.18 ‐
158 1437+50 36 RCP 265 400.46 393.50 30.94 RATIONAL 32.46 44 403.71 1.08 49 404.04 1.19
159 1440+00 15 RCP 127 410.08 397.68 1.13 RATIONAL 5.00 6 411.92 ‐ 7 412.25 ‐
160 1447+00 (2) 8x8 RCBC 198 383.03 381.47 1299.45 REGRESSION ‐ 1010 390.75 0.97 1180 391.61 1.07
161 1451+00 15 RCP 103 398.38 392.51 0.63 RATIONAL 5.00 4 399.54 ‐ 4 399.66 ‐
162 1456+00 24 RCP 53 401.78 399.80 45.36 RATIONAL 48.49 57 406.31 2.27 64 406.36 2.29
163 1456+00 15 RCP 107 403.54 395.83 0.65 RATIONAL 5.00 4 404.77 ‐ 5 404.90 ‐
164 1461+25 15 RCP 102 408.69 402.42 0.70 RATIONAL 5.00 5 410.09 ‐ 5 410.28 ‐
165 1466+50 18 RCP 255 421.31 412.82 19.45 RATIONAL 102.10 23 428.13 4.55 26 429.68 5.58

166/167/168 1469+50 36 RCP 249 428.62 422.62 432.21 1.20 432.59 1.32
166/167/168 1469+50 15 RCP 302 431.00 422.62 433.30 ‐ 433.66 ‐
166/167/168 1469+50 18 RCP 482 443.34 422.62 444.47 ‐ 444.55 ‐
169/170 1476+50 18 RCP 211 455.41 448.29 4.57 RATIONAL 25.14 15 457.13 ‐ 17 457.29 ‐
171/172 1483+50 18 RCP 291 474.95 472.02 2.00 RATIONAL 14.73 6 476.33 0.92 7 476.45 1.00
173 1490+00 18 RCP 218 469.68 465.76 2.08 RATIONAL 5.00 12 470.85 ‐ 14 470.94 ‐
174 1495+00 18 RCP 228 450.18 446.46 2.86 RATIONAL 24.68 8 451.94 ‐ 9 452.15 ‐
175 1500+00 18 RCP 217 429.33 425.78 3.54 RATIONAL 25.14 10 430.31 ‐ 11 430.38 ‐

176/177 1502+50 18/24 RCP 247 414.93 407.25 416.19 0.84 416.28 0.90
176/177 1502+50 18/24 RCP 295 411.00 407.25 412.07 ‐ 412.16 ‐
178 1511+00 18 RCP 153 385.56 382.31 3.77 RATIONAL 26.97 12 387.16 ‐ 13 387.31 ‐
179 1517+00 15 RCP 82 370.43 362.47 1.44 RATIONAL 5.00 10 373.24 ‐ 11 373.27 ‐
180 1521+00 (2) 12x12 RCBC 195 352.33 351.99 3504.63 REGRESSION ‐ 1830 363.19 0.91 2130 363.74 0.95
181 1528+00 15 RCP 113 406.70 382.25 0.40 RATIONAL 5.00 3 407.56 ‐ 3 407.64 ‐
182 1530+00 15 RCP 94 419.53 411.01 0.46 RATIONAL 5.00 3 420.54 ‐ 4 420.63 ‐
183 1541+00 36 RCP 199 412.71 407.00 37.61 RATIONAL 47.74 35 415.52 0.94 40 415.75 1.01
184 1543+50 18 RCP 174 418.58 415.90 2.11 RATIONAL 36.79 2 419.26 0.45 2 419.31 0.49
185 1546+50 15 RCP 87 419.54 415.89 1.12 RATIONAL 5.00 7 421.63 ‐ 8 422.02 ‐
186 1548+10 60 RCP 188 406.25 404.45 63.88 RATIONAL 37.01 65 409.43 0.64 73 409.67 0.68
187 1554+00 18 RCP 162 441.44 429.07 2.45 RATIONAL 15.39 8 443.06 1.08 9 443.24 1.20

8.59 23.69 22 24

33.68 RATIONAL 48.35 56 63

5.95 RATIONAL 39.27 8 9
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Site ID Station Size (US/DS) Type Length FL IN FL OUT DA
Hydrologic 
Method Tc Q (cfs)

HW Elevation 
(ft) HW/D Q (cfs)

HW Elevation 
(ft) HW/D Overtopping

61 606+75 48 RCP 386 315.42 304.64 26.81 RATIONAL 26.72 61 318.79 0.84 69 319.05 0.91 N No visual issues or signs of erosion Retain, meets design criteria
62 612+00 15 RCP 118 335.21 331.66 0.81 RATIONAL 5.00 8 337.42 ‐ 9 337.45 ‐ N No visual issues or signs of erosion Replace 15" pipe with 18" RCP
63 621+00 24 RCP 272 348.38 341.64 0.88 RATIONAL 5.00 6 349.56 ‐ 6 349.66 ‐ N No visual issues or signs of erosion Retain, meets design criteria
1A 624+80 15 RCP 85 342.42 342.33 0.41 RATIONAL 5.00 4 343.85 ‐ 5 344.04 ‐ N Remove debris at outlet, no sign of erosion downstream Replace 15" pipe with 18" RCP
1 627+36 4x6 RCBC 258 328.30 323.71 47.18 RATIONAL 35.56 67 331.38 0.51 75 331.65 0.56 N No visual issues or signs of erosion Retain, meets design criteria
2A 630+59 24/60 RCP 438 336.67 323.45 RATIONAL 24.27 155 338.53 0.93 174 338.74 1.03 N Retain, meets design criteria
2 630+59 54/60 RCP 704 337.08 323.45 RATIONAL 45.24 155 342.44 1.19 174 343.04 1.32 N Retain, meets design criteria

3A/4A 641+02 24 RCP 440 358.45 348.62 7.36 RATIONAL 39.04 22 360.42 0.99 25 360.70 1.13 N Scour hole at outlet resulting in ponding water Retain, meets design criteria. Rip‐Rap at outlet needed
5A 647+67 18/24 RCP 201 375.42 367.34 RATIONAL 5.00 22 378.87 ‐ 25 379.60 ‐ N Retain. Inlet is surcharged, but water still contained in ditch. Rip‐Rap at outlet needed.
6A 647+67 15/24 RCP 564 380.83 367.34 RATIONAL 29.84 22 382.66 ‐ 25 383.00 ‐ N Replace 15" pipe with 18" RCP. Rip‐Rap at outlet needed

7A 658+13 36/42 RCP 273 378.54 370.15 20.64 RATIONAL 36.13 36 381.58 1.01 57 381.86 1.11 N
30" pipe upstream coming from detention pond. Outfall channel 

has rip‐rap and is stable
Retain, meets design criteria

8A 667+02 18/42 RCP 460 390.11 371.08 RATIONAL 5.00 40 391.15 ‐ 45 391.38 ‐ N Retain, meets design criteria
9A 667+02 42 RCP 321 379.66 371.08 RATIONAL 35.94 40 382.19 0.72 45 382.43 0.79 N Retain, meets design criteria

10A 677+57 24 RCP 353 395.63 384.58 13.47 RATIONAL 41.14 25 397.73 ‐ 29 397.93 ‐ N Sediment in outlet pipe Retain. Outfall channel will need to be regraded to drain. Clean existing pipe

11A 689+22 18 RCP 479 390.31 382.48 4.88 RATIONAL 29.40 13 391.81 ‐ 14 391.89 ‐ N
Concrete pad around drop inlet needs repair. Outfall channel needs

to be cleaned
Retain, meets design criteria. Clean outfall channel

12A 692+89 18 RCP 198 385.15 382.65 3.90 RATIONAL 27.35 8 385.93 0.52 9 385.99 0.56 N Pipe inlet covered with brush. Outfall channel needs to be cleaned Retain, meets design criteria. Clean outfall channel

3 699+91 4x6 RCBC 168 357.35 355.29 92.58 RATIONAL 32.74 154 362.94 0.93 173 363.47 1.02 N No signs of erosion Retain, meets design criteria

4 703+80 4x6 RCBC 214 347.50 344.53 139.35 SCS 88.00 205 354.48 1.16 255 355.93 1.41 N Approximately 1.5' of standing water in box. No signs of erosion Retain, meets design criteria

13A 706+13 15 RCP 65 376.54 374.67 0.59 RATIONAL 5.00 6 378.23 ‐ 7 378.48 ‐ N Pipe outlets into concrete channel, no issues Replace 15" pipe with 18" RCP

14A 721+73 15 RCP 65 376.02 374.94 1.13 RATIONAL 5.00 11 380.15 ‐ 13 381.18 ‐ Y Pipe outlets into concrete channel, no issues Replace 15" pipe with 18" RCP. Inlet will be surcharged but would not overtop.

5 724+19 4x6 RCBC 212 346.96 344.63 104.90 SCS 89.00 135 352.06 0.85 171 353.03 1.01 N Approximately 2' of scour downstream Retain, meets design criteria. Rip‐Rap at outlet needed
15A 741+89 42 RCP 244 351.59 344.95 26.73 RATIONAL 40.28 36 354.09 0.71 41 354.26 0.76 N Small scour hole downstream resulting in ponding water Retain, meets design criteria. Rip‐Rap at outlet needed
16A 745+22 30 RCP 240 357.91 351.42 8.64 RATIONAL 26.86 13 359.61 0.68 15 359.73 0.73 N Pipe outlets into concrete channel, no issues Retain, meets design criteria

17A 748+10 18/24 RCP 386 368.46 360.06 7.64 RATIONAL 39.40 15 369.83 0.91 17 369.94 0.99 N
Upstream pipe inlet needs to be cleaned. Drop inlet upstream 

needs repair
Retain, meets design criteria

18A 754+08 24/36 RCP 363 372.63 367.22 15.53 RATIONAL 40.96 29 374.74 1.06 32 374.94 1.16 N Sediment and standing water in outlet pipe Retain, meets design criteria

19A 766+23 18/24 RCP 299 375.83 368.31 10.53 RATIONAL 41.40 17 377.83 ‐ 19 378.10 1.51 N Drop inlet needs repair Retain, meets design criteria

20A 770+96 36 RCP 238 361.29 355.17 9.68 RATIONAL 40.18 14 362.76 0.49 16 362.87 0.53 N 0.5' standing water in downstream channel. No evidence of erosion Retain, meets design criteria

21A 775+22 30 RCP 251 354.84 345.70 10.04 RATIONAL 40.20 28 357.38 1.02 31 357.61 1.11 N
24" CMP upstream from sub‐division detention pond. Outfall 

channel needs to be regraded. Sediment in outlet pipe
Retain, meets design criteria

22A 778+75 15 RCP 92 361.53 359.50 0.39 RATIONAL 5.00 4 362.74 ‐ 4 362.86 1.06 N Clear leaves at outfall and regrade channel Replace 15" pipe with 18" RCP. Grade outfall to drain
23A 784+82 24 RCP 219 353.65 350.84 5.50 RATIONAL 24.96 19 355.17 0.76 22 355.23 0.79 N No visual issues or signs of erosion Retain, meets design criteria
24A 788+59 18 RCP 262 349.21 341.68 2.70 RATIONAL 26.51 7 349.79 ‐ 8 349.83 0.41 N Pipe outlet couldn't be located Retain, meets design criteria
25A 793+41 18 RCP 154 330.32 327.02 1.66 RATIONAL 5.00 10 331.64 ‐ 12 331.76 0.96 N No visual issues or signs of erosion Retain, meets design criteria

6 798+71 10x8 RCBC 176 310.83 309.62 491.78 SCS 127.00 449 316.97 0.77 573 318.14 0.91 N Channel banks show evidence of flow approximately 3.0' high Retain, meets design criteria

26A 799+02 15 RCP 76 320.90 317.81 1.08 RATIONAL 5.00 11 324.66 ‐ 12 325.60 3.76 Y No visual issues or signs of erosion Replace 15" pipe with 18" RCP
27A 803+22 15/18 RCP 147 324.00 320.02 2.15 SCS 38.51 5 324.92 ‐ 6 325.14 0.91 N No visual issues or signs of erosion Replace 15" pipe with 18" RCP
7 806+36 10x10 RCBC 176 309.40 308.43 804.65 REGRESSION ‐ 755 318.16 0.88 886 319.26 0.99 N Approximately 1.0' of standing water in box Retain, meets design criteria

28A 809+64 18 RCP 81 334.50 332.94 0.28 RATIONAL 5.00 3 335.38 ‐ 3 335.46 0.64 N No visual issues or signs of erosion Retain, meets design criteria
29A 812+19 18 RCP 149 343.70 340.51 1.60 RATIONAL 5.00 14 345.09 ‐ 15 345.41 1.14 N Pipe approximately 40% full of sediment Retain, meets design criteria
30A 820+38 24 RCP 208 354.69 349.28 8.54 RATIONAL 39.46 19 356.90 1.10 22 357.13 1.22 N No signs of erosion. Top of outlet pipe damaged Retain, meets design criteria

31A 828+52 18 RCP 456 365.22 351.53 4.59 RATIONAL 19.42 17 366.37 ‐ 20 366.46 0.83 N
Upstream drop inlet needs repair. Outlet pipe is 90% submerged. 

Scour hole downstream with ponded water
Retain, meets design criteria. Rip‐Rap at outlet needed

32A/33A 841+04 18 RCP 545 361.35 350.90 7.52 RATIONAL 28.74 21 363.95 ‐ 23 366.63 3.52 Y
Scour hole at outlet resulting in ponding water. Outlet pipe 75% 

submerged
Replace last 18" pipe with 24" RCP. Rip‐Rap at outlet needed

8 852+31 8x8 RCBC 130 341.27 339.57 352.84 SCS 102.00 362 347.42 0.77 464 348.62 0.92 N No visual issues or signs of erosion Retain, meets design criteria
34A 858+28 18 RCP 653 365.58 355.19 5.68 RATIONAL 28.80 16 366.69 ‐ 18 366.84 0.84 N Slight sediment buildup in downstream channel Retain. Grade outfall to drain
35A 866+81 24 RCP 195 372.04 370.15 11.87 RATIONAL 41.58 16 374.27 1.11 18 374.31 1.13 N Brush blocking 50% of upstream pipe Retain, meets design criteria
36A 879+72 18 RCP 681 374.63 357.56 4.81 RATIONAL 32.41 12 376.04 ‐ 14 376.18 1.03 N Outlet pipe in marsh area. 1.5' of standing water at outfall Retain, meets design criteria

37A 886+19 24 RCP 228 359.83 357.27 59.76 RATIONAL 55.43 46 369.81 4.99 51 372.56 6.36 Y
Extreme erosion upstream around inlet pipe and channel. Shares 

an outfall with 36A
Pipe undersized. HW/D criteria violated. Replace 24" pipe with 36" RCP

9 890+08 10x10 RCBC 142 353.03 352.30 575.74 SCS 135.00 757 361.81 0.88 916 363.14 1.01 N
Heavy vegetation present upstream and downstream. No evidence 

of erosion
Retain, meets design criteria

38A 896+23 15 RCP 100 364.92 363.79 0.66 RATIONAL 5.00 6 366.89 ‐ 7 367.21 1.83 N Pipe joint broken. Outfall channel needs to be regraded Replace 15" pipe with 18" RCP
39A 902+27 15 RCP 81 381.83 380.42 0.66 RATIONAL 5.00 6 383.82 ‐ 7 384.15 1.85 N No visual issues or signs of erosion Replace 15" pipe with 18" RCP
40A 908+27 15 RCP 99 394.81 394.24 0.84 RATIONAL 5.00 8 397.43 ‐ 9 397.97 2.52 N Sediment buildup in outfall channel Replace 15" pipe with 18" RCP. Grade to drain
41A 920+50 18 RCP 182 403.34 397.20 1.85 RATIONAL 5.00 11 404.98 ‐ 12 405.10 1.17 N No visual issues or signs of erosion Retain, meets design criteria
42A 927+74 15 RCP 117 386.47 379.92 0.80 RATIONAL 5.00 8 389.13 ‐ 9 389.61 2.51 N Pipe outlets between 2 trees. No visual damage to pipe Replace 15" pipe with 18" RCP

43A 929+78 18 RCP 879 396.77 377.13 12.18 RATIONAL 37.28 15 397.89 ‐ 17 398.04 0.85 N
Standing water in downstream channel. Top of outlet pipe 

damaged. No visual signs of erosion
Retain, meets design criteria

44A 932+41 48 RCP 171 375.14 374.03 93.28 RATIONAL 66.51 101 379.92 1.20 113 380.44 1.33 N
Scour hole upstream with brush blocking pipe inlet. Approximately 

1.0' standing water in outfall channel
Retain, meets design criteria. Fill scour hole upstream

45A 938+82 18 RCP 206 382.37 381.50 1.36 RATIONAL 5.00 10 384.50 ‐ 11 385.07 1.80 N Pipe 75% submerged in small scour hole Retain. Rip‐Rap at outlet needed
46A 945+21 15/18 RCP 82 391.56 389.79 2.73 RATIONAL 37.68 8 393.26 ‐ 9 393.48 1.53 N Pipe outlet couldn't be located Replace 15" pipe with 18" RCP

48A/49A 950+12 15/18 RCP 864 396.82 387.50 8.47 RATIONAL 39.45 20 405.19 ‐ 23 409.14 9.86 Y Pipe outlet couldn't be located Pipe system is undersized and shows overtopping. Replace 15" and 18" pipe with 24" RCP

47A 953+66 15/18 RCP 315 408.31 401.60 5.94 RATIONAL 32.65 15 409.63 1.06 17 409.92 1.29 Y
Heavy erosion in upstream channel. Downstream drop inlet with 

standing water. Ponded water at outfall.
Replace 15" pipe with 18" RCP. Replace last 18" pipe with 24" RCP. Add Rip‐Rap upstream of pipe 

inlet to stabilize channel
50A 959+36 24 RCP 220 410.12 408.15 1.14 RATIONAL 5.00 6 410.80 ‐ 7 410.85 0.37 N No visual issues or signs of erosion Retain, meets design criteria
51A 967+18 15/18 RCP 173 399.58 396.38 3.36 RATIONAL 26.92 13 401.19 ‐ 15 401.75 1.74 N No visual issues or signs of erosion Replace 15" pipe with 18" RCP
52A 972+20 15 RCP 76 382.87 376.72 0.55 RATIONAL 5.00 5 384.78 ‐ 6 385.00 1.71 N No visual issues or signs of erosion Replace 15" pipe with 18" RCP

10 975+00 4x6 RCBC 180 363.01 359.41 139.01 SCS 80.00 278 372.15 1.52 335 374.40 1.90 N Approximately 1.0' of water in box
Does not meet HW/D criteria.  No risk of of overtopping for 100 year event. Retain existing RCBC, 

add 24" RCP as a relief culvert to meet HW/D criteria. Add Rip‐Rap at outlet

Scour hole downstream

Concrete pad for upstream inlet needs repair. No evidence of 
erosion at outfall

Field Notes

Hydrology Data 100‐Year Storm

Table 2: Existing Pipes With Proposed Flow Rates (See Appendices for Calculations)
Culvert Data

82.60

7.56

24.58

50‐Year Hydraulic Analysis Notes and Recommendations

50‐Year Storm

No signs of erosion. Golf cart shop located adjacent to downstream 
channel
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Site ID Station Size (US/DS) Type Length FL IN FL OUT DA
Hydrologic 
Method Tc Q (cfs)

HW Elevation 
(ft) HW/D Q (cfs)

HW Elevation 
(ft) HW/D Overtopping

Hydrology Data 100‐Year Storm

Table 2: Existing Pipes With Proposed Flow Rates (See Appendices for Calculations)
Culvert Data

50‐Year Hydraulic Analysis Notes and Recommendations

50‐Year Storm

Field Notes
53A 978+50 18 RCP 165 372.36 369.80 5.04 RATIONAL 38.09 9 374.26 ‐ 10 374.35 1.33 N Approximately 1.0' of water in scour hole at outlet Retain, meets design criteria. Rip‐Rap at outlet needed

54A (1) 987+40 18/24 RCP 400 368.71 361.44 7.71 RATIONAL 39.94 20 369.63 ‐ 22 369.75 0.69 N
54A (2) 987+40 24 RCP 308 368.82 361.44 7.71 RATIONAL 39.94 20 369.70 0.44 22 369.83 0.50 N

55A 992+69 15 RCP 140 366.64 363.22 2.65 RATIONAL 23.31 12 368.52 ‐ 13 368.78 1.71 N
50% sediment buildup in outlet pipe. Outfall channel needs to be 

regraded
Replace 15" pipe with 18" RCP. Grade outfall to drain

56A 999+61 18 RCP 194 360.82 358.56 2.85 RATIONAL 5.00 18 362.77 ‐ 21 363.55 1.82 N No visual issues or signs of erosion Retain, meets design criteria
57A 1003+06 15 RCP 152 353.51 346.62 1.10 RATIONAL 5.00 8 355.18 ‐ 10 355.30 1.43 N No visual issues or signs of erosion Replace 15" pipe with 18" RCP

58A 1010+06 36 RCP 604 337.49 318.56 20.27 RATIONAL 34.20 36 339.90 0.80 41 340.04 0.85 N
50% sediment buildup in outlet pipe. Outfall channel needs to be 

regraded
Retain, meets design criteria. Clean and grade outfall channel to drain

59A 1019+60 18 RCP 210 312.06 301.43 13.84 RATIONAL 25.86 33 314.31 1.50 37 315.15 2.06 Y Severe erosion in downstream channel Replace 18" pipe with 24" RCP
60A (1) 1023+00 15/18 RCP 540 309.20 296.84 13.40 RATIONAL 23.79 21 311.95 2.20 24 312.51 2.65 Y Replace 15" pipe with 18" RCP
60A (2) 1023+00 18 RCP 235 305.25 296.84 13.40 RATIONAL 26.46 21 307.03 1.19 24 307.26 1.34 Y Replace 18" pipe with 24" RCP
11 1029+62 8x8 RCBC 137 283.76 282.98 349.59 SCS 92.00 488 291.31 0.94 607 292.66 1.11 N No visual issues or signs of erosion Retain, meets design criteria
64 1033+00 15 RCP 77 288.32 287.16 0.74 RATIONAL 5.00 7 290.50 ‐ 8 290.91 ‐ N No visual issues or signs of erosion Replace 15" pipe with 18" RCP
12 1035+78 (2) 12x12 RCBC 130 274.19 273.72 3596.45 REGRESSION ‐ 1878 284.72 0.88 2183 285.50 0.94 N No visual issues or signs of erosion Retain, meets design criteria
65 1037+00 15 RCP 97 287.59 281.34 0.64 RATIONAL 5.00 6 289.40 ‐ 7 289.71 ‐ N Last section of pipe is crushed. Replace 15" pipe with 18" RCP

66 1043+00 18 RCP 178 303.68 299.74 1.05 RATIONAL 26.19 4 304.81 ‐ 5 304.89 ‐ N
Visible scour in downstream channel. Pipe approximately 40% full 

of sediment
Retain, meets design criteria. Rip‐Rap at outlet needed

67 1046+50 30 RCP 232 313.96 305.66 7.92 RATIONAL 38.53 11 315.54 ‐ 13 315.66 ‐ N Pipe approximately 20% full of sediment. Retain, meets design criteria
68 1050+80 18 RCP 365 334.79 325.22 1.04 RATIONAL 10.22 7 336.35 ‐ 8 336.50 ‐ N No visual issues or signs of erosion Retain, meets design criteria
69 1058+00 18 RCP 189 333.17 318.05 2.27 RATIONAL 36.50 5 334.47 ‐ 6 334.58 ‐ N Outfall channel severely eroded Retain, meets design criteria. Rip‐Rap at outlet needed
70 1066+00 36 RCP 336 298.64 292.47 27.70 RATIONAL 40.28 30 301.18 0.85 34 301.37 0.91 N Pipe approximately 20% full of sediment Retain, meets design criteria
71 1069+20 18 RCP 321 299.77 297.88 3.34 RATIONAL 27.51 5 301.06 ‐ 6 301.16 ‐ N No visual issues or signs of erosion Retain, meets design criteria

13 (US) 1071+50 (2) 8x10 RCBC 110 288.87 288.61 1417.08 REGRESSION ‐ 1060 297.08 0.82 1240 298.03 0.92 N No visual issues or signs of erosion Retain, meets design criteria
13 (DS) 1071+50 (2) 10x10 RCBC 88 285.40 285.32 1551.44 REGRESSION ‐ 1120 293.23 0.78 1310 293.91 0.85 N No visual issues or signs of erosion Retain, meets design criteria
14 1080+80 6X6 RCBC 108 300.42 299.68 119.74 SCS 48.00 142 304.45 0.67 193 305.36 0.82 N No visual issues or signs of erosion Retain, meets design criteria
72 1082+00 24 RCP 144 310.16 302.71 4.84 RATIONAL 38.38 5 311.24 0.54 6 311.32 0.58 N No visual issues or signs of erosion Retain, meets design criteria
73 1085+50 18 RCP 234 320.58 318.01 2.96 RATIONAL 35.68 7 322.24 ‐ 8 322.41 ‐ N No visual issues or signs of erosion Retain, meets design criteria
74 1090+00 18 RCP 227 329.92 320.33 1.02 RATIONAL 35.78 3 330.74 ‐ 3 330.80 ‐ N No visual issues or signs of erosion Retain, meets design criteria
75 1091+50 24 RCP 276 328.83 321.70 8.63 RATIONAL 37.08 12 330.76 ‐ 14 330.93 ‐ N Upstream inlet eroded Retain, meets design criteria. Repair upstream inlet

76 1094+50 42 RCP 260 332.53 327.63 32.20 RATIONAL 35.95 58 336.05 1.01 65 336.36 1.09 N
Erosion both upstream and downstream. Upstream erosion may 

have occurred due to tree blocking pipe inlet
Retain, meets design criteria. Stabilize upstream and downstream channels. Rip‐Rap needed at 

outfall
77 1099+50 15 RCP 128 352.70 341.78 0.73 RATIONAL 5.00 7 354.53 ‐ 8 354.55 ‐ N No visual issues or signs of erosion Replace 15" pipe with 18" RCP

78/80 1104+50 18 RCP 447 384.65 370.41 3.65 RATIONAL 31.51 14 386.55 ‐ 15 386.07 ‐ N Sediment build‐up in upstream inlet.  Pipe and inlet surcharged. Flow contained within ditch. Upsize to 24" to meet hydraulic criteria

79 1106+50 18 RCP 306 387.38 373.22 1.89 RATIONAL 11.66 7 388.93 ‐ 8 389.09 ‐ N No visual issues or signs of erosion Retain, meets design criteria
81 1111+45 18 RCP 200 393.63 388.66 0.35 RATIONAL 5.00 1 394.24 ‐ 2 394.29 ‐ N No visual issues or signs of erosion Retain, meets design criteria
82 1112+50 15 RCP 80 388.20 386.25 0.26 RATIONAL 5.00 3 389.12 ‐ 3 389.20 ‐ N No visual issues or signs of erosion Replace 15" pipe with 18" RCP

83/84/85/86 1114+20 18/36 RCP 554 387.07 376.32 5.00 388.56 ‐ 388.68 ‐ N
83/84/85/86 1118+00 15/36 RCP 86 377.28 371.02 5.00 378.73 ‐ 378.84 ‐ N
83/84/85/86 1118+50 24/36 RCP 41 370.92 368.00 11.47 374.42 ‐ 374.84 ‐ N
83/84/85/86 1119+50 30/36 RCP 554 377.96 353.72 32.64 380.59 1.05 380.81 1.14 N

87 1119+00 18 RCP 96 377.91 374.92 2.26 RATIONAL 20.50 9 379.89 ‐ 10 380.01 ‐ N No visual issues or signs of erosion Retain, meets design criteria
88 1126+00 24 RCP ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ Pipe not located Pipe not modeled due to incomplete survey. Obtain additional survey to model pipe
89 1127+00 24 RCP 175 362.87 360.44 3.89 RATIONAL 23.68 12 364.76 ‐ 13 364.93 ‐ N Pipe approximately 30% full of sediment Retain, meets design criteria

15 1132+58 7x7 RCBC 210 339.59 338.13 263.71 SCS 102.00 305 345.63 0.86 386 346.65 1.01 N
Approximately 2' of stagnant water in box. Beaver dam located 

downstream
Retain, meets design criteria.  Due to stagnant water, downstream channel may need work in order 

to drain
90 1138+00 18 RCP 255 367.68 359.95 3.87 RATIONAL 35.67 10 368.83 ‐ 12 368.91 ‐ N Downstream channel banks show signs of erosion Retain, meets design criteria. Rip‐Rap at outlet needed
91 1144+00 18 RCP 417 380.50 376.00 3.42 RATIONAL 31.52 5 380.96 ‐ 6 380.99 ‐ N Pipe disjointed between frontage road and inlet Retain, meets design criteria

92/93 1152+00 15/18 RCP 603 379.00 366.21 5.49 RATIONAL 48.96 9 380.14 ‐ 10 380.22 ‐ N No visual issues or signs of erosion Replace 15" pipe with 18" RCP
94 1155+00 18 RCP 169 370.90 354.84 3.87 RATIONAL 26.97 6 372.24 ‐ 6 372.36 ‐ N Last joint of pipe separated. Retain, meets design criteria
95 1157+00 18 RCP 174 366.16 363.72 1.94 RATIONAL 22.11 5 367.44 ‐ 6 367.55 ‐ N Pipe approximately 60% full of sediment Retain, meets design criteria. Grade outfall ditch to drain
96 1162+00 15 RCP 109 353.53 351.56 1.51 RATIONAL 5.00 9 355.75 ‐ 11 356.15 ‐ N Pipe approximately 50% full of sediment Replace 15" pipe with 18" RCP
97 1165+00 15 RCP 109 343.11 340.88 0.42 RATIONAL 5.00 4 344.37 ‐ 5 344.51 ‐ N No visual issues or signs of erosion Replace 15" pipe with 18" RCP
16 1168+26 (2) 10x12 RCBC 140 318.62 318.06 2600.25 REGRESSION ‐ 1530 328.09 0.79 1780 328.79 0.85 N West side culvert has a few feet of sediment build‐up Retain, meets design criteria. Clean west side culvert
98 1175+00 24 RCP 186 333.62 326.55 4.95 RATIONAL 21.61 9 335.14 ‐ 10 335.26 ‐ N No visual issues or signs of erosion Retain, meets design criteria
17 1176+80 6x6 RCBC 157 330.43 328.84 142.10 SCS 49.00 304 337.12 1.12 379 338.30 1.31 N No visual issues or signs of erosion Retain, meets design criteria
99 1180+00 15 RCP 109 337.98 335.61 0.71 RATIONAL 5.00 7 340.04 ‐ 8 340.41 ‐ N No visual issues or signs of erosion Replace 15" pipe with 18" RCP
100 1185+00 18 RCP 194 351.66 348.04 10.09 RATIONAL 38.83 14 353.40 1.16 16 353.56 1.27 N Pipe outlet covered by brush Retain, meets design criteria. Clean outfall channel of brush
18 1190+17 4x4 RCBC 153 354.39 353.54 56.68 RATIONAL 49.12 61 357.41 0.76 69 357.65 0.81 N No visual issues or signs of erosion Retain, meets design criteria
101 1196+00 18 RCP 171 386.00 379.27 1.44 RATIONAL 5.00 10 388.35 ‐ 12 388.75 ‐ N No visual issues or signs of erosion Retain, meets design criteria
102 1201+00 18 RCP 153 406.27 404.20 2.26 RATIONAL 5.00 14 407.69 ‐ 16 407.82 ‐ N No visual issues or signs of erosion Retain, meets design criteria
103 1206+00 18 RCP 148 426.38 417.06 2.68 RATIONAL 30.48 8 428.15 ‐ 9 428.36 ‐ N Last joint of pipe separated. Retain, meets design criteria
104 1218+00 18 RCP 153 428.87 425.09 2.81 RATIONAL 23.51 9 430.86 ‐ 10 431.12 ‐ N Pipe outlets approximately 1.5' above outfall ditch Retain, meets design criteria. Rip‐Rap at outlet needed
105 1223+00 15 RCP 73 420.25 412.54 0.80 RATIONAL 5.00 8 422.59 ‐ 9 423.07 ‐ N No visual issues or signs of erosion Replace 15" pipe with 18" RCP
19 1225+00 8x8 RCBC 156 407.70 406.27 416.12 SCS 83.00 676 417.14 1.18 833 418.79 1.39 N No visual issues or signs of erosion Retain, meets design criteria
106 1227+50 15 RCP 106 428.73 415.05 0.61 RATIONAL 5.00 6 430.40 ‐ 7 430.67 ‐ N Scour hole at outfall Replace 15" pipe with 18" RCP. Rip‐rap needed at outlet
107 1229+00 24 RCP ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ Could not locate 24" RCP Retain, meets design criteria
108 1230+10 18 RCP 182 447.62 428.65 1.88 RATIONAL 30.71 3 448.46 0.56 3 448.53 0.61 N Downstream channel eroded Retain, meets design criteria. Rip‐Rap at outlet needed

109 1233+00 18 RCP 157 456.76 450.54 2.41 RATIONAL 27.13 7 458.42 ‐ 8 458.61 ‐ N
Deep, well‐defined outfall channel. Erosion evident in downstream 

channel
Retain, meets design criteria. Rip‐Rap at outlet needed

110 1238+00 18 RCP 197 469.06 449.19 2.96 RATIONAL 31.71 6 470.53 0.98 7 470.68 1.08 N Scour hole at outfall Retain, meets design criteria. Rip‐Rap at outlet needed
111 1240+00 24 RCP 223 467.30 453.83 15.79 RATIONAL 50.80 17 469.60 1.15 20 469.85 1.28 N No visual issues or signs of erosion Retain, meets design criteria

112 1242+50 18 RCP 163 475.00 474.00 1.74 RATIONAL 30.42 7 476.56 ‐ 7 476.72 ‐ N Pipe outlet not found, appears to be buried Retain, meets design criteria

113 1248+00 18 RCP 89 476.41 475.30 0.86 RATIONAL 5.00 8 478.29 ‐ 9 478.55 ‐ N Major scour hole. Pipe outlets 6'‐10' above bottom of ditch Retain, meets design criteria. Rip‐Rap at outlet needed
114 1250+50 42 RCP 212 474.21 463.05 30.10 RATIONAL 47.18 26 476.35 0.61 30 476.51 0.66 N Scour hole at outfall Retain, meets design criteria. Rip‐Rap at outlet needed
115 1254+00 15 RCP 88 480.61 470.23 0.91 RATIONAL 5.00 9 483.37 ‐ 10 484.01 ‐ N No visual issues or signs of erosion Replace 15" pipe with 18" RCP
116 1260+50 18 RCP 155 508.95 498.09 3.62 RATIONAL 32.38 11 511.50 ‐ 13 511.95 ‐ N Rip‐rap at outfall but channel banks are eroded Retain, meets design criteria. Rip‐Rap at outlet needed
117 1268+50 30 RCP 282 530.10 518.93 20.27 RATIONAL 46.60 28 532.82 1.09 32 533.10 1.20 N Pipe approximately 60% full of sediment Retain, meets design criteria

118/119 1276+00 15 RCP 184 560.36 550.22 1.07 RATIONAL 5.00 8 563.00 ‐ 10 563.04 ‐ N No visual issues or signs of erosion Replace 15" pipe with 18" RCP
120 1292+00 18 & 24 RCP 435 567.27 555.00 12.16 RATIONAL 36.99 25 568.58 0.87 28 568.67 0.93 N No visual issues or signs of erosion Pipe surcharged. Flow contained within structure.

Channel banks at outlet pipe downstream show signs of erosion

Signs of erosion in outfall channel

Retain, meets design criteria. Rip‐Rap at outlet needed

No visual issues or signs of erosion18.46 RATIONAL 43 49 Retain, meets design criteria
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Site ID Station Size (US/DS) Type Length FL IN FL OUT DA
Hydrologic 
Method Tc Q (cfs)

HW Elevation 
(ft) HW/D Q (cfs)

HW Elevation 
(ft) HW/D Overtopping Field Notes

Hydrology Data 100‐Year Storm

Table 2: Existing Pipes With Proposed Flow Rates (See Appendices for Calculations)
Culvert Data

50‐Year Hydraulic Analysis Notes and Recommendations

50‐Year Storm

121 1301+00 18 RCP 158 540.62 538.81 2.57 RATIONAL 5.00 20 543.91 ‐ 23 545.00 ‐ N Outlet pipe needs cleaning Pipe and inlet surcharged. Flow contained within ditch.

122 1305+50 24 RCP 218 519.63 511.50 17.97 RATIONAL 50.03 23 522.61 1.49 26 523.06 1.71 N Pipe approximately 20% full of sediment
Does not meet HW/D criteria. No risk for overtopping. Replace 24" pipe with 30" RCP to meet HW/D 

criteria
123 1311+50 48 RCP 210 485.34 482.65 77.34 RATIONAL 48.31 91 489.74 1.10 102 490.19 1.21 N No visual issues or signs of erosion Retain, meets design criteria
124 1316+50 18 RCP 133 492.08 491.06 1.80 RATIONAL 38.01 5 493.33 ‐ 5 493.43 ‐ N Scour hole at outfall Retain, meets design criteria. Rip‐Rap at outlet needed
125 1319+75 48 RCP 242 462.82 449.57 45.56 RATIONAL 43.02 47 465.64 0.70 53 465.85 0.76 N No visual issues or signs of erosion Retain, meets design criteria
126 1321+00 15 RCP 112 486.27 459.21 0.37 RATIONAL 5.00 4 487.29 ‐ 4 487.40 ‐ N Scour hole at outfall Replace 15" pipe with 18" RCP. Rip‐rap needed at outlet
127 1323+25 24 RCP 217 480.13 453.99 3.13 RATIONAL 25.47 4 481.02 0.44 5 481.08 0.47 N Scour hole at outfall Retain, meets design criteria. Rip‐Rap at outlet needed
128 1329+75 15 RCP 112 472.07 467.83 1.80 RATIONAL 5.00 13 474.32 ‐ 15 474.89 ‐ N Scour hole at outfall Replace 15" pipe with 18" RCP. Rip‐rap needed at outlet
129 1330+75 4x6 RCBC 260 434.46 428.39 108.39 SCS 59.00 168 440.30 0.97 215 441.39 1.16 N No visual issues or signs of erosion Retain, meets design criteria
130 1332+00 15 RCP 150 469.92 436.60 0.76 RATIONAL 5.00 7 472.01 ‐ 8 472.45 ‐ N No visual issues or signs of erosion Replace 15" pipe with 18" RCP
131 1345+00 18 RCP 167 467.83 462.67 6.77 RATIONAL 31.04 14 469.38 ‐ 16 469.50 ‐ N No visual issues or signs of erosion Retain, meets design criteria
132 1350+00 6x6 RCBC 216 429.00 422.87 286.58 SCS 85.00 322 435.91 1.15 415 437.42 1.40 N No visual issues or signs of erosion Retain, meets design criteria
133 1351+00 15 RCP 114 454.57 432.22 0.97 RATIONAL 5.00 9 457.04 ‐ 11 457.07 ‐ N No visual issues or signs of erosion Replace 15" pipe with 18" RCP
134 1358+00 15 & 18 RCP 78 472.43 471.05 1.89 RATIONAL 5.00 13 473.96 ‐ 14 474.14 ‐ N Pipe approximately 10% full of sediment Replace 15" pipe with 18" RCP
135 1364+50 15 RCP 107 494.01 491.97 0.42 RATIONAL 5.00 4 495.27 ‐ 5 495.41 ‐ N No visual issues or signs of erosion Replace 15" pipe with 18" RCP
136 1367+00 24x24x36 ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ Could not locate spring box ‐
137 1368+00 36 RCP 252 483.10 468.95 22.11 RATIONAL 41.26 27 485.43 0.78 30 485.61 0.84 N Pipe approximately 30% full of sediment Retain, meets design criteria
138 1370+00 15 RCP 83 501.36 492.77 0.22 RATIONAL 5.00 2 502.14 ‐ 2 502.22 ‐ N Pipe approximately 10% full of sediment Replace 15" pipe with 18" RCP
139 1376+00 18 RCP 210 501.74 498.55 1.65 RATIONAL 30.38 5 503.05 ‐ 6 503.16 ‐ N No visual issues or signs of erosion Retain, meets design criteria
140 1381+00 30 RCP 390 498.30 487.20 22.74 RATIONAL 60.92 28 499.36 ‐ 31 499.44 ‐ N Scour hole at outfall Retain, meets design criteria. Rip‐Rap at outlet needed

141 1381+00 30 RCP 67 488.53 487.20 26.54 RATIONAL 60.92 33 491.70 1.27 38 492.09 1.42 N No visual issues or signs of erosion Does not meet HW/D criteria. No risk for overtopping. Add additional 18" RCP to meet HW/D criteria

142 1395+00 18 RCP 171 484.40 479.99 8.15 RATIONAL 39.48 16 486.33 ‐ 18 486.56 ‐ N No visual issues or signs of erosion Retain, meets design criteria
143 1400+00 30 RCP 230 462.48 457.25 18.79 RATIONAL 41.97 31 465.48 1.20 36 465.83 1.34 N Pipe approximately 20% full of sediment Retain, meets design criteria

144/145 1404+50 15 & 18 RCP 460 452.50 439.16 453.02 ‐ 453.06 ‐ N Pipe approximately 50% full of sediment Replace 15" pipe with 18" RCP
144/145 1406+50 18 & 24 RCP 246 448.43 439.16 450.10 1.11 450.24 1.21 N Pipe approximately 50% full of sediment Retain, meets design criteria
146 1413+00 18 RCP 254 418.98 408.41 1.73 RATIONAL 5.00 15 420.78 ‐ 17 421.00 ‐ N No visual issues or signs of erosion Retain, meets design criteria
147 1416+00 24 RCP ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ ‐ Could not locate 24" RCP ‐

148 1418+50 9x9 RCBC 176 383.98 382.26 842.13 REGRESSION ‐ 780 393.52 1.06 915 394.66 1.19 N 30" RCP pipe sections both upstream and downstream of box
Pipe size in Enclosure 1 shows 8x8 RCBC, survey received shows 9x9 RCBC.  HW/D criteria is met 

when modeled as 9x9 RCBC. Verify box size

149 1421+00 36 RCP 205 413.79 410.00 36.05 RATIONAL 26.48 63 418.36 1.52 72 419.08 1.76 N
Pipe transitions from 36" RCP to RCBC somewhere under frontage 
road.  Box culvert outlet completely filled with sediment and water.

Approximately 2" of clearance from top of box to top of water

Does not meet HW/D criteria. No risk for overtopping.  Replace 36" RCP with RCBC. Locate buried 
junction box and verify pipes aren't collapsed.  Clean existing RCBC that is full of sediment.

151/153/154 1422+00 18/24 RCP 139 415.03 410.73 RATIONAL 416.45 ‐ 430.56 ‐ N No visual issues or signs of erosion Retain, meets design criteria
151/153/154 1422+00 15/24 RCP 363 425.23 410.73 RATIONAL 429.59 ‐ 416.57 ‐ N No visual issues or signs of erosion Replace 15" pipe with 18" RCP
150/152 1422+50 18 RCP 474 426.79 407.30 1.51 RATIONAL 5.00 8 428.76 ‐ 9 428.92 ‐ N No visual issues or signs of erosion Retain, meets design criteria
155 1433+00 18 RCP 294 433.68 424.28 1.33 RATIONAL 5.00 7 435.33 ‐ 8 435.53 ‐ N Scour hole at outfall Retain, meets design criteria. Rip‐Rap at outlet needed
156 1433+00 18 RCP 196 433.46 428.63 0.88 RATIONAL 5.00 5 434.71 ‐ 5 434.82 ‐ N No visual issues or signs of erosion Retain, meets design criteria
157 1434+50 15 RCP 100 429.17 424.66 0.25 RATIONAL 5.00 2 430.06 ‐ 3 430.14 ‐ N No visual issues or signs of erosion Replace 15" pipe with 18" RCP
158 1437+50 36 RCP 265 400.46 393.50 31.16 RATIONAL 32.46 46 403.83 1.12 52 404.19 1.24 N Scour hole at outfall Retain, meets design criteria. Rip‐Rap at outlet needed
159 1440+00 15 RCP 127 410.08 397.68 1.26 RATIONAL 5.00 8 412.38 ‐ 9 412.85 ‐ N Scour hole at outfall. Channel banks eroded as well Replace 15" pipe with 18" RCP. Rip‐rap needed at outlet

160 1447+00 (2) 8x8 RCBC 198 383.03 381.47 1299.45 REGRESSION ‐ 1010 390.75 0.97 1180 391.61 1.07 N
Looking upstream, box on the right has approximately 2' of 

sediment
Retain, meets design criteria

161 1451+00 15 RCP 103 398.38 392.51 0.36 RATIONAL 5.00 3 399.49 ‐ 4 399.60 ‐ N Pipe outlets approximately 1.5' above outfall ditch Replace 15" pipe with 18" RCP

162 1456+00 24 RCP 53 401.78 399.80 45.36 RATIONAL 48.49 57 404.28 1.25 64 406.36 2.29 Y
Major erosion upstream. Downstream scour hole and stagnant 

water in ditch
Does not meet HW/D criteria. Headwater build‐up shows overtopping. Add 3 additional 24" barrels 

to meet HW/D criteria. Verify hydrology.
163 1456+00 15 RCP 107 403.54 395.83 0.38 RATIONAL 5.00 4 404.69 ‐ 4 404.80 ‐ N Pipe outlets approximately 2' above outfall ditch Replace 15" pipe with 18" RCP
164 1461+25 15 RCP 102 408.69 402.42 0.48 RATIONAL 5.00 5 410.06 ‐ 5 410.23 ‐ N Stagnant water in outlet pipe Replace 15" pipe with 18" RCP

165 1466+50 18 RCP 255 421.31 412.82 19.68 RATIONAL 102.10 24 428.13 4.55 27 429.68 5.58 Y Pipe outlets approximately 2' above outfall ditch

Wet ponds upstream of 18" crossline were not modeled as storage areas due to no outlet structure 
information. Using conservative methods to calculate flow rates, the crossline pipe shows severe 

overtopping. Obtain additional survey of upstream ponds and perform an in depth hydrologic model 
to more accurately reflect the flow rates this pipe receives

166/167/168 1469+50 36 RCP 249 428.62 422.62 432.21 1.20 432.59 1.32 Y
166/167/168 1469+50 15 RCP 302 431.00 422.62 433.57 ‐ 434.01 ‐ N
166/167/168 1469+50 18 RCP 482 443.34 422.62 444.47 ‐ 444.55 ‐ N
169/170 1476+50 18 RCP 211 455.41 448.29 4.57 RATIONAL 25.14 18 457.34 ‐ 20 457.56 ‐ N Channel banks eroded downstream Retain, meets design criteria. Rip‐Rap at outlet needed
171/172 1483+50 18 RCP 291 474.95 472.02 2.08 RATIONAL 14.73 7 476.42 0.98 8 476.56 1.07 N Pipe approximately 50% full of sediment Retain, meets design criteria. Grade outfall ditch to drain
173 1490+00 18 RCP 218 469.68 465.76 2.09 RATIONAL 5.00 15 471.11 ‐ 17 471.22 ‐ N Pipe approximately 50% full of sediment Retain, meets design criteria. Grade outfall ditch to drain
174 1495+00 18 RCP 228 450.18 446.46 3.50 RATIONAL 24.68 10 452.49 ‐ 12 452.86 ‐ N Pipe approximately 95% full of sediment Retain, meets design criteria. Grade outfall ditch to drain
175 1500+00 18 RCP 217 429.33 425.78 3.53 RATIONAL 25.14 11 430.48 ‐ 13 430.56 ‐ N Pipe approximately 75% full of sediment Retain, meets design criteria. Grade outfall ditch to drain

176/177 1502+50 18/24 RCP 247 414.93 407.25 416.27 0.89 416.37 0.96 N
176/177 1502+50 18/24 RCP 295 411.00 407.25 412.05 ‐ 412.13 ‐ N
178 1511+00 18 RCP 153 385.56 382.31 3.77 RATIONAL 26.97 14 387.45 ‐ 15 387.67 ‐ N No visual issues or signs of erosion Retain, meets design criteria
179 1517+00 15 RCP 82 370.43 362.47 0.86 RATIONAL 5.00 8 373.01 ‐ 9 373.24 ‐ N No visual issues or signs of erosion Replace 15" pipe with 18" RCP

180 1521+00 (2) 12x12 RCBC 195 352.33 351.99 3504.63 REGRESSION ‐ 1830 363.19 0.91 2130 363.74 0.95 N
Looking upstream, box on the right has approximately 3' of 

sediment
Retain, meets design criteria

181 1528+00 15 RCP 113 406.70 382.25 0.24 RATIONAL 5.00 2 407.45 ‐ 3 407.53 ‐ N No visual issues or signs of erosion Replace 15" pipe with 18" RCP
182 1530+00 15 RCP 94 419.53 411.01 0.28 RATIONAL 5.00 3 420.45 ‐ 3 420.54 ‐ N Scour hole at outfall Replace 15" pipe with 18" RCP. Rip‐rap needed at outlet
183 1541+00 36 RCP 199 412.71 407.00 37.61 RATIONAL 47.74 36 415.55 0.95 41 415.79 1.03 N No visual issues or signs of erosion Retain, meets design criteria
184 1543+50 18 RCP 174 418.58 415.90 2.11 RATIONAL 36.79 2 419.26 0.45 2 419.31 0.49 N Pipe approximately 75% full of sediment Retain, meets design criteria

185 1546+50 15 RCP 87 419.54 415.89 0.85 RATIONAL 5.00 8 422.11 ‐ 9 422.56 ‐ N
Replace last section of pipe due to joint separation. Scour hole at 

outfall
Replace 15" pipe with 18" RCP. Rip‐rap needed at outlet

186 1548+10 60 RCP 188 406.25 404.45 63.12 RATIONAL 37.01 68 409.52 0.65 76 409.76 0.70 N No visual issues or signs of erosion Retain, meets design criteria
187 1554+00 18 RCP 162 441.44 429.07 2.29 RATIONAL 15.39 8 443.15 1.14 10 443.36 1.28 N No visual issues or signs of erosion Retain, meets design criteria

Inlet furthest downstream holding water. Outlet pipe 60% full of 
water

Wet ponds upstream of 36" RCP were not modeled as a storage area. Pipe does not meet HW/D 
criteria based on the very conservative Q calculations. Replace 15" pipe with 18" pipe

5.92 RATIONAL 39.27 9 10 Pipe approximately 20% full of sediment Retain, meets design criteria. Grade outfall ditch to drain

33.68 RATIONAL 48.35 57 64

8.37 23.69 23 26

1410.69 RATIONAL 49.81 12
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