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Drainage Report 
Sanctuary Stables 

John’s Island, South Carolina 29455 
 
 
Project Description 
 
The Sanctuary Stables Equestrian project is located on a 46.93 Acre parcel of land 
located at 4080 River Road on John’s Island. The parcel is located adjacent to 2 adjoining 
properties under the same ownership and access will be provided to the project through 
the adjoining parcels. The property is zoned AG8 and is properly zoned for the use. The 
project will disturb 7.0 acres which includes the parcel area and a portion of the adjacent 
parcels. The Location Map is provided as Figure 1 showing the project area and how it 
relates to the overall property boundaries. 
 
The project consists of 4 new buildings which includes a new Manager’s house, barn, 
tractor shed and covered arena. There will be several outdoor equestrian areas which 
include an open arena and several paddocks. The parking area is to be pervious with the 
exception of 4 impervious parking spaces. Therefore, impervious coverage has been 
minimized. 
 
The adjacent parcel has an existing pond that was excavated approximately 10 years ago 
as a borrow pit and has a surface area of approximately 7.2 acres. The pond collects 
runoff-off from the project area and the surrounding area. There is an 18”discharge pipe 
that flows to an existing discharge ditch that ultimately flows to Abbapoola Creek.  
 
There are no wetlands associated with the project area, therefore no impacts to wetlands 
will be associated with the project. 
 
There are 2 existing ditches that run through the property and drain portions of the project 
area. One of the ditches will be piped and the other will be re-graded.  
 
The developed site drainage will be collected by roofdrains, grate inlets, swales and 
pipes. All of the developed area will drain to the existing pond. A new outlet control 
structure will be installed at the pond side of the 18” discharge pipe. The project will 
meet the pre- and post-development discharge requirements and BMP’s will be 
implemented during construction. Permanent grassing will be placed prior to project 
completion.  
 
This design report will demonstrate the ability to store and buffer the stormwater events 
in the existing pond as required by OCRM and allow for proper buffering of the runoff to 
meet the pre-development and post-development discharge, retention and storage 
requirements.  
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Selected Model and Rainfall Data 
 
The Hydrologic Model entitled Basin Runoff Network (BRN) was utilized to evaluate the 
hydrology onsite. The design Engineer has utilized this model for nearly 20 years. This 
program provides both hydraulic and hydrologic analysis and generates both graphic and 
text output to evaluate a given scenario.  
 
The SCS-256 shape curve was utilized to arrive at the peak discharge rates for the pre-
and post-development conditions to produce individual runoff hydrographs and 
composite hydrographs for the selected storm frequencies.  
 
Total rainfall for the simulated storms was taken from data provided by the Charleston 
County as published in the Permitting Standards and Procedures Manual (10/2007). The 
rainfall chart is included in the Appendix and summarized below: 
 

 
Storm Event 

24 HR Rainfall 
Accumulation 

(“/24 HR) 
2-Year 4.6” 
10-Year 7.0” 
25-Year 8.0” 
100-Year 10.2” 

 
Pre Development Conditions 

 
The subject property has been utilized for agricultural purposes over the past several 
years and has existing fields for crops and pastures for cattle. The owner acquired the 
property in early 2017 and will develop a 7.0 acre portion of the property at this time. 
Portions of the property drain to the existing lake for continued flow to existing ditches 
and ultimately across River Road to Abbapoola Creek. Other areas drain to the adjacent 
property to the east for continued flow to existing drainage areas and flow to the 
Abbapoola Creek via an existing County of Charleston maintained ditch. 
 
The existing lake has an 18” HDPE discharge pipe that connects to an existing ditch for 
continued flow to Abbapoola. The 18” HDPE has an IE IN of 6.01’ and an IE OUT of 
5.75’. Therefore, the Normal Water Surface (NWS) in the Lake is 6.01’ MSL. 
 
The elevations onsite vary from 6’ to 11’ MSL and the soil is typically sandy. The Pre-
Development Site has been broken into 11 Subareas as presented below and illustrated in 
Figure 2 – Pre-Development Subareas: 
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Pre-Development Subarea 
 

 
Subarea 

Area In 
Square Feet 

Area in 
Acres 

1 43,309.05 0.994 
2 66,576.04 1.528 
3 182,552.66 4.191 
4 5,930.80 0.136 
5 19,821.02 0.455 
6 32,039.80 0.736 
7 100,287.45 2.302 
8 34,110.84 0.783 
9 43,809.63 1.006 
10 65,819.66 1.511 

Lake 331,130.41 7.602 
Total 925,387.36 21.244 

 
Predominant Soil Types and CN Factor 

 
Soils on site are sandy and generally categorized as somewhat to poorly drained. Though 
the surface runoff is slow in some areas, the characteristics of the soil are good for the 
construction of roads and foundations. There are four soil classifications on site as 
indicated by Figure 3 which is based on the SCS Soils map for the property. The on-site 
soils are classified as follows: 
 
Soil Type Soil 

Classification 
Description CN D15 

Dawhoo-Da D Very Poorly Drained 80 0.0388 
Kiawah-Ka D Somewhat Poorly Drained 80 0.0445 
Seabrook-Sk C Somewhat Poorly Drained 74 0.0454 
Stono-St D Very Poorly Drained 80 0.0084 

 
The Seabrook and Stono Series dominate the site and are class C/D soils. The TR-55 
Charts were reviewed to determine an appropriate CN value for the pre-development site 
and each specific soil class. The site is predominantly open pasture area in “good” 
condition, therefore the soil classes determine the resulting CN number and are presented 
in the Table above. If a subarea has 2 soil classes, then a Composite CN was determined 
for that Subarea. The Soil Map, descriptions and characteristics are provided in Appendix 
C and summarized above. 
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Pre-Development Analysis and Summary 
 

The project was analyzed to determine the peak run-off rates for the drainage basin 
utilizing the BRN Model and the data presented in the previous section. Simulations were 
run for each of the required storm events. The input data is provided in the Appendix as is 
the output data for each of the storm event scenarios. Hydrographs are provided for the 
10 year Storm Event only.  

 
Pre-Development Output Summary 

  
Storm Event 24 HR 

Rainfall (“/24 
HR) 

Peak In-
Flow  

To Lake 
(cfs) 

Peak 
Outflow 

from Lake 
(cfs) 

Peak  
Attenuation  

of Lake 
(feet) 

Discharge 
Other 
(cfs) 

Total 
Discharge 

Offsite 
(cfs) 

2-Year 4.6” 33.26 1.26 6.52 5.65 6.91 
10-Year 7.0” 52.99 2.61 6.78 9.98 12.51 
25-Year 8.0” 61.31  3.15 6.89 11.84 14.99 

100-Year 10.2” 79.67 4.96 7.14 15.99 20.95 
 

 
Post Development Conditions 

 
The project will require a considerable amount of fill in some areas of the site and 
the existing lake will be the source for the fill required. The drainage patterns for 
the post-development conditions are similar to the pre-development conditions, 
with the majority of run-off going to the lake and some areas flowing offsite 
through existing ditches and shallow concentrated flow. The post-development 
site has been divided into 22 subareas and are summarized below:   

 
Post-Development Subarea 

 
 

Subarea 
Area In 

Square Feet 
Area in 
Acres 

1 43,309.05 0.994 
2 63,432.47 1.456 
3 169,904.66 3.900 
A 14,976.00 0.344 
B 14,496.00 0.333 
C 32,697.30 0.751 
D 8,036.14 0.184 
E 34,307.50 0.788 
F 21,819.32 0.501 
G 18,997.55 0.436 
H 20,598.11 0.473 
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I 12,631.93 0.290 
J 8,547.84 0.196 
K 18,340.71 0.421 
L 32,795.34 0.753 
M 35,114.69 0.806 
N 11,620.67 0.267 

GI-1 11,600.22 0.266 
GI-2 11,603.43 0.266 
GI-3 6,880.09 0.158 
MGR 2,560.00 0.059 
Lake 331,130.41 7.602 
Total 925,399.43 21.244 

 
 
Detention Pond/Lake 
 
The project is situated adjacent to the existing lake and the lake volume will be utilized to 
treat the run-off from the developed site. The lake is considerably oversized for the 
current development and will treat the run-off sufficiently prior to discharge off-site. The 
current NWS in the lake is 6.01’ which is the invert of the existing 18” HDPE discharge 
pipe. A new Outlet Control Structure will be set to control the stormwater discharges. 
The Primary control devise will be a broadcrested weir set at elevation 7.5’ and will be 3’ 
in width. This devise will control the smaller storm events. There will also be 2 
broadcrested weirs set at elevation 8.5’ for larger events and they will have a width of 4’ 
The lake NWS will be raised in the post-development condition for aesthetic reasons. The 
lake level will be increased by nearly 18” from elevation 6.01’ to elevation 7.50’. 

 
Pond/Lake Area and Volume 

 
Elevation 

Lake 
Area (SF) 

Volume (CF) 
Pond “B” 

10 331,130 0 
9 316,719 323,924.5 
8 302,465 309,592.0 

7.5 295,396 149,465.25 
  782,981.75 CF 

 
 
The SCDHEC-OCRM requires for this site to treat the equivalent to the first ½” over the 
entire site or the first 1” over the built upon site, whichever is greater. However, in this 
case, the developed site will be evaluated due to the size of the overall tract. Therefore, 
the developed site is 7 acres and the volume required would be 7 Acres x 43,560 SF x 1” 
= 25,410 CF. The pond volume is greater than required and meets the SCDHEC-OCRM 
requirement.  
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Stormwater Management 
The new storm water collection system will consist of road side swales, grate inlets, 
junction boxes, roof drains and below grade HDPE pipes. The discharge from the lake 
will be the same as the existing condition, but the elevation will be modified. Slope 
stabilization will occur immediately following completion of the tasks. 

 
Post Development Analysis and Summary 
The referenced model was utilized to evaluate the storage and buffering capability of the 
collection and pond system. 
 
The Total Peak Discharge Rate is arrived by adding the Values in Column A and B. The 
Summary Table below indicated the in-flow, out-flow and height in the pond during the 4 
storm events: 
 

 
Post-Development Summary Table 

 
Storm Event 24 HR 

Rainfall (“/24 
HR) 

Peak In-
Flow  

To Lake 
(cfs) 

Peak 
Outflow 

from Lake 
(cfs)  

A 

Peak  
Attenuation  

of Lake 
(feet) 

Discharge 
Other 
(cfs) 

 
B 

Total 
Discharge 

Offsite 
(cfs) 

C 
2-Year 4.6” 38.57 3.15 7.97 3.15 6.3 

10-Year 7.0” 61.54 5.96 8.23 5.36 11.32 
25-Year 8.0” 70.94 7.22 8.34 6.30 13.52 

100-Year 10.2” 91.95 10.69 8.56 8.36 19.05 
 
The Pre- and Post Development Discharged rates are summarized in the Table below: 
 

Pre- and Post-Development Peak Runoff Comparison 
 

Storm Event 24 HR Rainfall 
Accumulation 

(“/24 HR) 

Pre-Development 
Total Peak Discharge 

Rate (cfs) 

Post-Development 
Total Peak Discharge 

Rate (cfs) 
2-Year 4.3” 6.91 6.3 

10-Year 6.6” 12.51 11.32 
25-Year 8.0” 14.99 13.52 

100-Year 10.4” 20.95 19.05 
 
The post-development rates are able to remain below the pre-development discharge rates 
for the all of the events analyzed.   
 
The 100 year storm event has been analyzed to ensure that at least 6” of freeboard from 
the water surface elevation to the top of pond is provided. In this case, the top of pond is 
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at 10.0’ at the road crossing and the water surface elevation during the 100 year storm 
event reaches 8.36’ leaving more than 18” of freeboard.  
 
 
Erosion Control Measures 
The permanent Erosion Control Plan and Measures include the use of grassed 
embankments, grassed swales, culverts, riprap and a detention pond. Erosion control 
during construction will consist of swales, silt fence and check dams(as required) in 
accordance with the Stormwater Pollution Prevention Plan included with the construction 
plans. Following construction, as-built drawings shall be provided by the developer and 
submitted the Charleston County to ensure the project was constructed in accordance 
with the approved plans and specifications. Best Management Practices shall be 
implemented during construction and weekly inspections shall be provided by a third 
party during construction as indicated on the plans. This responsibility shall be placed on 
the developer or builders representative.  
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Appendix A 
 

 
USGS Map with Site Indicated 
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Appendix B 
 

TR-55 Curve Numbers 
 



Chapter 2

2–5(210-VI-TR-55, Second Ed., June 1986)

Technical Release 55
Urban Hydrology for Small Watersheds

Estimating Runoff

Table 2-2a Runoff curve numbers for urban areas 1/

Curve numbers for
-------------------------------------------  Cover description  ----------------------------------------- -----------hydrologic soil group -------------

Average percent
Cover type and hydrologic condition impervious area 2/ A B C D

Fully developed urban areas (vegetation established)

Open space (lawns, parks, golf courses, cemeteries, etc.) 3/:
Poor condition (grass cover < 50%) .......................................... 68 79 86 89
Fair condition (grass cover 50% to 75%) .................................. 49 69 79 84
Good condition (grass cover > 75%) ......................................... 39 61 74 80

Impervious areas:
Paved parking lots, roofs, driveways, etc.

(excluding right-of-way) ............................................................. 98 98 98 98
Streets and roads:

Paved; curbs and storm sewers (excluding
right-of-way) ................................................................................ 98 98 98 98
Paved; open ditches (including right-of-way) .......................... 83 89 92 93
Gravel (including right-of-way) ................................................. 76 85 89 91
Dirt (including right-of-way) ...................................................... 72 82 87 89

Western desert urban areas:
Natural desert landscaping (pervious areas only)  4/ ..................... 63 77 85 88
Artificial desert landscaping (impervious weed barrier,

desert shrub with 1- to 2-inch sand or gravel mulch
and basin borders) ...................................................................... 96 96 96 96

Urban districts:
Commercial and business ................................................................. 85 89 92 94 95
Industrial ............................................................................................. 72 81 88 91 93

Residential districts by average lot size:
1/8 acre or less (town houses) .......................................................... 65 77 85 90 92
1/4 acre ................................................................................................ 38 61 75 83 87
1/3 acre ................................................................................................ 30 57 72 81 86
1/2 acre ................................................................................................ 25 54 70 80 85
1 acre ................................................................................................... 20 51 68 79 84
2 acres .................................................................................................. 12 46 65 77 82

Developing urban areas

Newly graded areas
(pervious areas only, no vegetation) 5/ ................................................................ 77 86 91 94

Idle lands (CN’s are determined using cover types
similar to those in table 2-2c).

1 Average runoff condition, and Ia = 0.2S.
2 The average percent impervious area shown was used to develop the composite CN’s. Other assumptions are as follows: impervious areas are

directly connected to the drainage system, impervious areas have a CN of 98, and pervious areas are considered equivalent to open space in
good hydrologic condition. CN’s for other combinations of conditions may be computed using figure 2-3 or 2-4.

3 CN’s shown are equivalent to those of pasture. Composite CN’s may be computed for other combinations of open space
cover type.

4 Composite CN’s for natural desert landscaping should be computed using figures 2-3 or 2-4 based on the impervious area percentage
(CN = 98) and the pervious area CN. The pervious area CN’s are assumed equivalent to desert shrub in poor hydrologic condition.

5 Composite CN’s to use for the design of temporary measures during grading and construction should be computed using figure 2-3 or 2-4
based on the degree of development (impervious area percentage) and the CN’s for the newly graded  pervious areas.



Technical Release 55
Urban Hydrology for Small Watersheds

Estimating RunoffChapter 2

2–6 (210-VI-TR-55, Second Ed., June 1986)

Table 2-2b Runoff curve numbers for cultivated agricultural lands 1/

                                                                                                                                                               Curve numbers for
------------------------------------------  Cover description  ---------------------------------------------               -------------  hydrologic soil group  ----------------

Hydrologic
Cover type Treatment 2/ condition 3/ A B C D

Fallow Bare soil — 77 86 91 94
Crop residue cover (CR) Poor 76 85 90 93

Good 74 83 88 90

Row crops Straight row (SR) Poor 72 81 88 91
Good 67 78 85 89

SR + CR Poor 71 80 87 90
Good 64 75 82 85

Contoured (C) Poor 70 79 84 88
Good 65 75 82 86

C + CR Poor 69 78 83 87
Good 64 74 81 85

Contoured & terraced (C&T) Poor 66 74 80 82
Good 62 71 78 81

C&T+ CR Poor 65 73 79 81
Good 61 70 77 80

Small grain SR Poor 65 76 84 88
Good 63 75 83 87

SR + CR Poor 64 75 83 86
Good 60 72 80 84

C Poor 63 74 82 85
Good 61 73 81 84

C + CR Poor 62 73 81 84
Good 60 72 80 83

C&T Poor 61 72 79 82
Good 59 70 78 81

C&T+ CR Poor 60 71 78 81
Good 58 69 77 80

Close-seeded SR Poor 66 77 85 89
or broadcast Good 58 72 81 85
legumes or C Poor 64 75 83 85
rotation Good 55 69 78 83
meadow C&T Poor 63 73 80 83

Good 51 67 76 80

1 Average runoff condition, and Ia=0.2S
2 Crop residue cover applies only if residue is on at least 5% of the surface throughout the year.
3 Hydraulic condition is based on combination factors that affect infiltration and runoff, including (a) density and canopy of vegetative areas,

(b) amount of year-round cover, (c) amount of grass or close-seeded legumes, (d) percent of residue cover on the land surface (good ≥ 20%),
and (e) degree of surface roughness.

Poor: Factors impair infiltration and tend to increase runoff.

Good: Factors encourage average and better than average infiltration and tend to decrease runoff.



Chapter 2

2–7(210-VI-TR-55, Second Ed., June 1986)

Technical Release 55
Urban Hydrology for Small Watersheds

Estimating Runoff

Table 2-2c Runoff curve numbers for other agricultural lands 1/

         Curve numbers for
---------------------------------------  Cover description  --------------------------------------                 ------------  hydrologic soil group ---------------

Hydrologic
Cover type condition A B C D

Pasture, grassland, or range—continuous Poor 68 79 86 89
forage for grazing. 2/ Fair 49 69 79 84

Good 39 61 74 80

Meadow—continuous grass, protected from — 30 58 71 78
grazing and generally mowed for hay.

Brush—brush-weed-grass mixture with brush Poor 48 67 77 83
the major element. 3/ Fair 35 56 70 77

Good 30 4/ 48 65 73

Woods—grass combination (orchard Poor 57 73 82 86
or tree farm). 5/ Fair 43 65 76 82

Good 32 58 72 79

Woods. 6/ Poor 45 66 77 83
Fair 36 60 73 79

Good 30 4/ 55 70 77

Farmsteads—buildings, lanes, driveways, — 59 74 82 86
and surrounding lots.

1  Average runoff condition, and Ia = 0.2S.
2  Poor: <50%) ground cover or heavily grazed with no mulch.

 Fair: 50 to 75% ground cover and not heavily grazed.
 Good: > 75% ground cover and lightly or only occasionally grazed.

3  Poor: <50% ground cover.
 Fair: 50 to 75% ground cover.
 Good: >75% ground cover.

4  Actual curve number is less than 30; use CN = 30 for runoff computations.
5  CN’s shown were computed for areas with 50% woods and 50% grass (pasture) cover. Other combinations of conditions may be computed

from the CN’s for woods and pasture.
6  Poor: Forest litter, small trees, and brush are destroyed by heavy grazing or regular burning.

 Fair: Woods are grazed but not burned, and some forest litter covers the soil.
 Good: Woods are protected from grazing, and litter and brush adequately cover the soil.

tim
Rectangle

tim
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Technical Release 55
Urban Hydrology for Small Watersheds

Estimating RunoffChapter 2

2–8 (210-VI-TR-55, Second Ed., June 1986)

Table 2-2d Runoff curve numbers for arid and semiarid rangelands 1/

         Curve numbers for
----------------------------------------  Cover description  -----------------------------------------------       ---------------  hydrologic soil group  -------------

Hydrologic
                        Cover type condition 2/ A 3/ B C D

Herbaceous—mixture of grass, weeds, and Poor 80 87 93
low-growing brush, with brush the Fair 71 81 89
minor element. Good 62 74 85

Oak-aspen—mountain brush mixture of oak brush, Poor 66 74 79
aspen, mountain mahogany, bitter brush, maple, Fair 48 57 63
and other brush. Good 30 41 48

Pinyon-juniper—pinyon, juniper, or both; Poor 75 85 89
grass understory. Fair 58 73 80

Good 41 61 71

Sagebrush with grass understory. Poor 67 80 85
Fair 51 63 70

Good 35 47 55

Desert shrub—major plants include saltbush, Poor 63 77 85 88
greasewood, creosotebush, blackbrush, bursage, Fair 55 72 81 86

palo verde, mesquite, and cactus. Good 49 68 79 84

1 Average runoff condition, and Ia, = 0.2S. For range in humid regions, use table 2-2c.
2 Poor:  <30% ground cover (litter, grass, and brush overstory).

Fair:    30 to 70% ground cover.
Good:  > 70% ground cover.

3 Curve numbers for group A have been developed only for desert shrub.
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Appendix C 
 

SCS Map and Soils Description 
 
 



Soil Map—Charleston County Area, South Carolina
(Sanctuary Stables)

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

5/29/2017
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Map Unit Legend

Charleston County Area, South Carolina (SC690)

Map Unit Symbol Map Unit Name Acres in AOI Percent of AOI

Da Dawhoo and rutlege loamy fine
sand

2.1 2.2%

Ed Edisto loamy fine sand 1.8 1.9%

Ka Kiawah loamy fine sand 25.7 28.0%

Sc Santee clay loam 2.7 3.0%

Sk Seabrook loamy fine sand 16.3 17.8%

St Stono fine sandy loam 43.0 46.8%

Wa Wadmalaw fine sandy loam 0.3 0.4%

Totals for Area of Interest 91.9 100.0%

Soil Map—Charleston County Area, South Carolina Sanctuary Stables

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

5/29/2017
Page 3 of 3



Charleston County Area, South Carolina

Da—Dawhoo and rutlege loamy fine sand

Map Unit Setting
National map unit symbol: 4mwh
Elevation: 0 to 70 feet
Mean annual precipitation: 42 to 52 inches
Mean annual air temperature: 51 to 75 degrees F
Frost-free period: 220 to 240 days
Farmland classification: Not prime farmland

Map Unit Composition
Rutlege and similar soils: 100 percent
Estimates are based on observations, descriptions, and transects of

the mapunit.

Description of Rutlege

Setting
Landform: Depressions, flood plains
Landform position (three-dimensional): Tread
Down-slope shape: Concave, linear
Across-slope shape: Concave, linear
Parent material: Sandy fluviomarine deposits

Typical profile
A - 0 to 30 inches: loamy fine sand
Cg - 30 to 60 inches: sand

Properties and qualities
Slope: 0 to 2 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Very poorly drained
Runoff class: Very high
Capacity of the most limiting layer to transmit water (Ksat): High to

very high (5.95 to 19.98 in/hr)
Depth to water table: About 0 to 12 inches
Frequency of flooding: Frequent
Frequency of ponding: None
Available water storage in profile: Low (about 5.7 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 4w
Hydrologic Soil Group: A/D

Map Unit Description: Dawhoo and rutlege loamy fine sand---Charleston County Area, South
Carolina

Sanctuary Stables

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

5/29/2017
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Hydric soil rating: Yes

Data Source Information

Soil Survey Area: Charleston County Area, South Carolina
Survey Area Data: Version 13, Sep 26, 2016

Map Unit Description: Dawhoo and rutlege loamy fine sand---Charleston County Area, South
Carolina

Sanctuary Stables

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

5/29/2017
Page 2 of 2



Charleston County Area, South Carolina

Ka—Kiawah loamy fine sand

Map Unit Setting
National map unit symbol: 4mwp
Elevation: 0 to 70 feet
Mean annual precipitation: 42 to 52 inches
Mean annual air temperature: 51 to 75 degrees F
Frost-free period: 220 to 240 days
Farmland classification: Farmland of statewide importance

Map Unit Composition
Kiawah and similar soils: 97 percent
Minor components: 3 percent
Estimates are based on observations, descriptions, and transects of

the mapunit.

Description of Kiawah

Setting
Landform: Marine terraces
Landform position (three-dimensional): Tread
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Loamy marine deposits

Typical profile
Ap - 0 to 8 inches: loamy fine sand
E - 8 to 15 inches: loamy fine sand
Bt - 15 to 48 inches: loamy fine sand
C - 48 to 72 inches: fine sand

Properties and qualities
Slope: 0 to 2 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Somewhat poorly drained
Runoff class: Very high
Capacity of the most limiting layer to transmit water (Ksat): High to

very high (5.95 to 19.98 in/hr)
Depth to water table: About 12 to 24 inches
Frequency of flooding: None
Frequency of ponding: None
Available water storage in profile: Low (about 5.5 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 3w
Hydrologic Soil Group: A/D
Hydric soil rating: No

Map Unit Description: Kiawah loamy fine sand---Charleston County Area, South Carolina Sanctuary Stables

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey
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Minor Components

Rutlege
Percent of map unit: 3 percent
Landform: Depressions, flood plains
Down-slope shape: Concave, linear
Across-slope shape: Concave, linear
Hydric soil rating: Yes

Data Source Information

Soil Survey Area: Charleston County Area, South Carolina
Survey Area Data: Version 13, Sep 26, 2016

Map Unit Description: Kiawah loamy fine sand---Charleston County Area, South Carolina Sanctuary Stables

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey
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Charleston County Area, South Carolina

Sk—Seabrook loamy fine sand

Map Unit Setting
National map unit symbol: 4mxd
Elevation: 0 to 70 feet
Mean annual precipitation: 42 to 52 inches
Mean annual air temperature: 51 to 75 degrees F
Frost-free period: 220 to 240 days
Farmland classification: Not prime farmland

Map Unit Composition
Ridgeland and similar soils: 97 percent
Minor components: 3 percent
Estimates are based on observations, descriptions, and transects of

the mapunit.

Description of Ridgeland

Setting
Landform: Marine terraces
Landform position (three-dimensional): Tread
Down-slope shape: Linear
Across-slope shape: Linear
Parent material: Sandy marine deposits

Typical profile
A - 0 to 9 inches: loamy fine sand
C - 9 to 60 inches: sand

Properties and qualities
Slope: 0 to 2 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Somewhat poorly drained
Runoff class: Very low
Capacity of the most limiting layer to transmit water (Ksat):

Moderately high to high (0.57 to 5.95 in/hr)
Depth to water table: About 18 to 30 inches
Frequency of flooding: None
Frequency of ponding: None
Available water storage in profile: Low (about 3.8 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 3w
Hydrologic Soil Group: B
Hydric soil rating: No

Minor Components

Rutlege
Percent of map unit: 3 percent

Map Unit Description: Seabrook loamy fine sand---Charleston County Area, South Carolina Sanctuary Stables

Natural Resources
Conservation Service
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Landform: Depressions, flood plains
Down-slope shape: Concave, linear
Across-slope shape: Concave, linear
Hydric soil rating: Yes

Data Source Information

Soil Survey Area: Charleston County Area, South Carolina
Survey Area Data: Version 13, Sep 26, 2016

Map Unit Description: Seabrook loamy fine sand---Charleston County Area, South Carolina Sanctuary Stables

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

5/29/2017
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Charleston County Area, South Carolina

St—Stono fine sandy loam

Map Unit Setting
National map unit symbol: 4mxg
Elevation: 0 to 70 feet
Mean annual precipitation: 42 to 52 inches
Mean annual air temperature: 51 to 75 degrees F
Frost-free period: 220 to 240 days
Farmland classification: Farmland of statewide importance

Map Unit Composition
Nakina and similar soils: 100 percent
Estimates are based on observations, descriptions, and transects of

the mapunit.

Description of Nakina

Setting
Landform: Depressions, marine terraces
Landform position (three-dimensional): Tread
Down-slope shape: Concave, linear
Across-slope shape: Concave, linear
Parent material: Loamy marine deposits

Typical profile
Ap - 0 to 9 inches: fine sandy loam
E - 9 to 17 inches: fine sandy loam
Btg - 17 to 37 inches: sandy clay loam
Cg - 37 to 60 inches: loamy fine sand

Properties and qualities
Slope: 0 to 2 percent
Depth to restrictive feature: More than 80 inches
Natural drainage class: Very poorly drained
Runoff class: Very high
Capacity of the most limiting layer to transmit water (Ksat):

Moderately high to high (0.57 to 5.95 in/hr)
Depth to water table: About 0 to 12 inches
Frequency of flooding: Rare
Frequency of ponding: None
Available water storage in profile: Moderate (about 7.7 inches)

Interpretive groups
Land capability classification (irrigated): None specified
Land capability classification (nonirrigated): 3w
Hydrologic Soil Group: A/D

Map Unit Description: Stono fine sandy loam---Charleston County Area, South Carolina Sanctuary Stables

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

5/29/2017
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Hydric soil rating: Yes

Data Source Information

Soil Survey Area: Charleston County Area, South Carolina
Survey Area Data: Version 13, Sep 26, 2016

Map Unit Description: Stono fine sandy loam---Charleston County Area, South Carolina Sanctuary Stables

Natural Resources
Conservation Service

Web Soil Survey
National Cooperative Soil Survey

5/29/2017
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                    |---------------- ----------Particle Sizes (mm) ----------------------------| 

Depth  D15(mm)  K  1.4  1.0  0.063  0.044  0.038  0.004  0.003  0.001 
 
SOIL: CREEDMOOR (C)  
0 - 8  0.0112   0.28  100.0  87.3  58.4  28.0   27.8  4.2  2.6  0.0 
8 - 19  0.0059   0.32  100.0 85.8  53.2  46.5  46.5  8.3  5.4 0.0 
19 - 56  0.0045   0.32  100.0 84.4  48.8  46.3  46.0  13.3  9.3  0.0 
56 – 77 0.0064   0.37  100.0  89.0  63.9  49.3  48.1  6.2  3.9  0.0 
 
SOIL: CREVASSE (A) 
0 - 10  0.0302   0.17  100.0  89.8  66.6  16.4  16.4  2.6  1.7  0.0 
10 - 60  0.0455   0.15  100.0  93.0  76.8  8.8  8.8  1.5  1.0  0.0 
 
SOIL: DALEVILLE (D) 
0 - 16  0.0066   0.32  100.0  92.5  75.3  54.0  50.7  4.7  2.9  0.0 
16 - 70  0.0055   0.37  100.0  88.6  62.4  55.6  55.2  8.5  5.4  0.0 
 
SOIL: DAVIDSON (B) 
0 - 7  0.0043   0.28  100.0  81.0  37.6  36.1  36.1  14.3  10.2  0.0 
7 - 12  0.0058   0.32  100.0  84.1  47.8  42.2  42.2  9.7   6.5  0.0 
12 - 53  0.0039   0.24  100.0  79.8  33.7  32.5  32.5  15.5  11.2  0.0 
53 - 72  0.0054   0.28  100.0  81.4  39.0  36.0  36.0  11.8   8.3  0.0 
 
SOIL: DAWHOO (B/D) 
0 - 30  0.0388   0.10  100.0  95.4  85.0  16.1  14.8  1.1 0.7  0.0 
30 - 60  0.0441   0.15  100.0  92.9  76.6  14.5  14.1  1.7  1.1  0.0 
 
SOIL: DELOSS (B/D) 
0 – 18  0.0094   0.24  100.0  89.6  65.7  34.5  33.3  3.9  2.4  0.0 
18 - 56  0.0074  0.24  100.0  83.4  45.5  34.6  34.6  7.7  5.2  0.0 
 
SOIL: DOTHAN (B) 
0 - 13  0.0175   0.24  100.0  86.1  54.3  20.7  20.7  4.1  2.7  0.0 
13 - 33  0.0271   0.28  100.0  79.0  31.1  16.4  16.4  7.2  5.2  0.0 
33 - 60  0.0149   0.10  100.0  79.2  31.6  20.0  20.0  7.9  5.7  0.0 
 
SOIL: DOTHANGR (B) 
0 – 13  0.0175   0.20  100.0  86.1  54.3  20.7  20.7  4.1  2.7  0.0 
13 - 33  0.0446   0.28  100.0  78.6  29.5  14.4  14.4 7.1 5.2  0.0 
33 - 60  0.0135   0.28  100.0  79.4  32.4  21.0  21.0  7.9  5.7  0.0 
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                                               |---------------- ----------Particle Sizes (mm) ----------------------------| 
Depth  D15(mm)  K  1.4  1.0  0.063  0.044  0.038  0.004  0.003  0.001 
 
SOIL: KENANSVILLE (A) 
0 - 24  0.0445   0.15  100.0  91.7  72.6  13.3  13.3  2.0  1.3  0.0 
24 - 36  0.0125   0.15  100.0  88.8  63.0  26.4  26.1  3.6  2.2  0.0 
36 - 80  0.0446   0.10  100.0  92.7  75.9  12.8  12.6  1.7  1.1  0.0 
 
SOIL: KENANSVILLEWS (A) 
0 – 23  0.0445   0.15  100.0  91.7  72.6  13.3  13.3  2.0  1.3  0.0 
23 - 56  0.0178   0.15  100.0  87.6  59.4  20.8  20.8  3.5  2.2  0.0 
56 - 72  0.0446   0.10  100.0  92.7  75.9  12.8  12.6  1.7  1.1  0.0 
 
SOIL: KERSHAW (A) 
0 – 80  0.0466   0.10  100.0  95.3  84.4  1.8  1.8  0.8  0.6  0.0 
 
SOIL: KIAWAH (B/D) 
0 – 15  0.0445   0.15  100.0  92.7  76.1  13.1  12.9  1.7  1.1  0.0 
15 - 32  0.0442   0.10  100.0  86.9  56.9  14.5  14.5  3.3  2.2  0.0 
32 - 48  0.0462   0.10  100.0  89.9  66.7  7.0  7.0  2.1  1.5  0.0 
48 - 72  0.0462   0.10  100.0  92.1  74.1  5.9  5.9  1.6  1.1  0.0 
 
SOIL: KIRKSEY (C) 
0 - 6  0.0067   0.43  100.0  94.5  81.9  57.2  52.6  3.7  2.3  0.0 
6 - 38  0.0053   0.43  100.0  91.2  71.0 62.8  61.1  8.2  5.2  0.0 
38 - 45  0.0069   0.43  100.0  91.7  72.6  50.5  47.7  4.7  2.9  0.0 
 
SOIL: LAKELAND (A) 
0 – 43  0.0463   0.10  100.0  92.7  75.9  4.8  4.8  1.4  1.0  0.0 
43 - 80  0.0463   0.10  100.0  94.6  82.4  3.9  3.9  1.0  0.7  0.0 
 
SOIL: LAKELANDGR (A) 
0 – 80  0.0458   0.05  100.0  95.5  85.1  6.3  6.2  0.9  0.6  0.0 
 
SOIL: LEAF (D) 
0 - 9  0.0069   0.28  100.0  90.8  69.7  48.8  46.6  5.0  3.1  0.0 
9 - 72  0.0045   0.32  100.0  85.1  51.1  48.0  47.5  13.3  9.3  0.0 
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                                               |--------------- ----------Particle Sizes (mm) ----------------------------| 
Depth  D15(mm)  K  1.4  1.0  0.063  0.044  0.038  0.004  0.003  0.001 
 
SOIL: SANTUC (Z) 
0 - 3  0.0206   0.24  100.0  87.6  59.2  19.3  19.3  3.5  2.2  0.0 
3 - 9  0.0207   0.24  100.0  88.7  62.7  19.4  19.4  3.1  1.9  0.0 
9 - 26  0.0087   0.28  100.0  83.7  46.4  30.9  30.9  6.6  4.4  0.0 
26 - 41  0.0073   0.28  100.0  81.2  38.1  30.9  30.9  9.1  6.3  0.0 
41 - 60  0.0088   0.28  100.0  85.1  51.1  32.4  32.4  5.6  3.6 0.0 
 
SOIL: SAPELO (D) 
0 – 17  0.0453   0.17  100.0  94.9  83.3  8.8  8.5  1.1  0.7  0.0 
17 - 25  0.0452   0.15  100.0  92.4  75.1  9.9  9.9  1.7  1.1  0.0 
25 - 49  0.0460   0.17  100.0  93.4  78.4 6.2  6.2  1.3  0.9  0.0 
49 - 84  0.0204   0.24  100.0  81.0  37.4  18.4  18.4  6.2  4.4  0.0 
 
SOIL: SATILLA (D) 
0 - 5  0.0053   0.24  100.0  89.5  65.4  58.5  57.3  9.0  5.8  0.0 
5 - 24  0.0056   0.24  100.0  88.5  62.1  54.9  54.5  8.2  5.2  0.0 
 
SOIL: SCRANTON (A/D) 
0 - 7  0.0194   0.15  100.0  90.6  69.0  20.5  20.2  2.7  1.7  0.0 
7 - 41  0.0455   0.10  100.0  90.1  67.5  9.5  9.5  2.2  1.5  0.0 
41 – 72 0.0467   0.10  100.0  91.3  71.5  3.6  3.6  1.6  1.2  0.0 
 
SOIL: SEABROOK (C) 
0 - 8  0.0454   0.10  100.0  90.7  69.4  9.8  9.8  2.1  1.4  0.0 
8 – 81 0.0454   0.10  100.0  90.7  69.4  9.8  9.8  2.1  1.4  0.0 
 
SOIL: SEAGATE (A/D) 
0 – 12  0.0452  0.10  100.0  97.8  92.6  8.9  8.1  0.5  0.3  0.0 
12 - 28  0.0445   0.15  100.0  91.7  72.6  13.3  13.3  2.0  1.3  0.0 
28 - 36  0.0452   0.10  100.0  95.6  85.6  9.1  8.6  0.9  0.6  0.0 
36 - 40  0.0312   0.28  100.0  80.4  35.6  15.8  15.8  6.1  4.4  0.0 
40 - 64  0.0054   0.32  100.0  88.0  60.6  54.9  54.6  9.1  5.8  0.0 
 
SOIL: SEEWEE (B) 
0 – 21  0.0452  0.10  100.0  93.8  79.7  9.9  9.9  1.4  0.9  0.0 
21 - 30  0.0459   0.10  100.0  94.7  82.7  5.9  5.9  1.1  0.7  0.0 
30 - 65  0.0460   0.10  100.0  94.7  82.6  5.4  5.4  1.0  0.7  0.0 
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                                              |--------------- ----------Particle Sizes (mm) ----------------------------| 
Depth  D15(mm)  K  1.4  1.0  0.063  0.044  0.038  0.004  0.003  0.001 
 
SOIL: SHELLBLUFF (B) 
0 - 5  0.0052   0.28  100.0  89.3  64.9  58.3  57.0  9.3  6.0  0.0 
5 - 70  0.0054   0.28  100.0  90.0  67.1  59.3  58.1  8.2  5.2  0.0 
 
SOIL: SMITHBORO (D) 
0 - 6  0.0064   0.37  100.0  93.3  78.1  57.5  53.7  4.7  2.9  0.0 
6 - 75  0.0045   0.32  100.0  84.4  48.8  46.3  46.0  13.3  9.3  0.0 
 
SOIL: SPRAY (B) 
0 - 6  0.0061   0.43  100.0  85.4  51.9  44.7  44.7  8.2  5.4  0.0 
6 - 17  0.0046   0.28  100.0  83.0  44.0  42.4  42.4  13.2  9.3  0.0 
 
SOIL: STALLINGS (C) 
0 – 12  0.0125   0.20  100.0  88.8  63.0  26.4  26.1  3.6  2.2  0.0 
12 - 42  0.0155   0.17  100.0  87.8  59.9  22.6  22.6  3.6  2.2  0.0 
42 - 80  0.0159   0.17  100.0  89.4  65.1  22.7  22.5  3.1  1.9  0.0 
 
SOIL: STONEVILLE (B) 
0 - 5  0.0081   0.32  100.0  85.8  53.5  35.5  35.4  5.7  3.6  0.0 
5 - 13  0.0062   0.32  100.0  88.9 63.6  50.5  49.8  6.6  4.1  0.0 
13 - 38  0.0048   0.28  100.0  81.7  39.8  37.8  37.8  13.1  9.3  0.0 
38 - 48  0.0064   0.24  100.0  86.8  56.6  45.6  45.3  7.0  4.4  0.0 
 
SOIL: STONO (B/D) 
0 – 17  0.0084   0.24  100.0  88.5  62.1  36.6  36.1  4.7  2.9  0.0 
17 - 37  0.0121   0.15  100.0  80.6  36.1  22.9  22.9  7.4  5.2  0.0 
37 - 54  0.0454   0.10  100.0  90.8  69.7  10.8  10.8  2.1  1.4  0.0 
 
SOIL: SUCHES (B) 
0 - 9  0.0072   0.24  100.0  88.3  61.6  42.0  41.4  5.5  3.4  0.0 
9 - 31  0.0059   0.28  100.0  85.7  53.1  46.6  46.6  8.4  5.5  0.0 
31 - 42  0.0077   0.28  100.0  84.7  49.7  35.6  35.6  6.5  4.2  0.0 
 
SOIL: SUFFOLK (B) 
0 – 11  0.0075   0.32  100.0  92.1  74.1  46.7  43.8  3.9  2.4  0.0 
11 - 47  0.0084   0.24  100.0  84.2  48.1  32.4  32.4  6.4  4.2  0.0 
47 - 65  0.0233   0.15  100.0  91.7  72.8  19.3  18.6  2.2  1.4  0.0 
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FEMA Flood Map with Site Indicated 
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Appendix E 
 

Input Data 
Pre-Development



PREDEV.TOK
Number of Paths  13
Path Number   1
From Node..  10
To Node....   9
Path Type..   1
*
Number of Flow Controls.         0
*************************************
Path Number   2
From Node..   9
To Node....  11
Path Type..   1
*
Number of Flow Controls.         0
*************************************
Path Number   3
From Node..   8
To Node....  12
Path Type..   1
*
Number of Flow Controls.         0
*************************************
Path Number   4
From Node..   7
To Node....  12
Path Type..   1
*
Number of Flow Controls.         0
*************************************
Path Number   5
From Node..   5
To Node....  12
Path Type..   1
*
Number of Flow Controls.         0
*************************************
Path Number   6
From Node..   6
To Node....  11
Path Type..   1
*
Number of Flow Controls.         0
*************************************
Path Number   7
From Node..   4
To Node....  11
Path Type..   1
*
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PREDEV.TOK
Number of Flow Controls.         0
*************************************
Path Number   8
From Node..   3
To Node....  12
Path Type..   1
*
Number of Flow Controls.         0
*************************************
Path Number   9
From Node..   2
To Node....  11
Path Type..   1
*
Number of Flow Controls.         0
*************************************
Path Number  10
From Node..   1
To Node....  11
Path Type..   1
*
Number of Flow Controls.         0
*************************************
Path Number  11
From Node..  12
To Node....  14
Path Type..   1
*
Number of Flow Controls.         1
Type 1
Weir Crest El...........    6.0100
Width of Opening, feet..   20.0000
Weir Coefficient........    3.3300
Number of Ends..........         2
*************************************
Path Number  12
From Node..  14
To Node....  15
Path Type..   2
*
Pipe Length, feet.......   20.0000
Manning Coefficient.....    0.0150
Pipe Rise, feet.........    1.5000
Pipe Span, feet.........    1.5000
Upstream Invert.........    6.0100
Forward Entrance Ke.....    0.0000
Downstream Invert.......    5.7500
Backflow Entrance Ke....    0.0000
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PREDEV.TOK
Flapgate Flag...........         0
*************************************
Path Number  13
From Node..  15
To Node....  13
Path Type..   3
*
Channel Length, feet....  100.0000
Manning Coefficient.....    0.0400
Left Side Slope.........    1.0000
Right Side Slope........    1.0000
Upstream Bottom Width...    1.0000
Upstream Bottom El......    5.7500
Forward Entrance Ke.....    0.0000
Downstream Bottom Width.    1.0000
Downstream Bottom El....    5.3600
Backflow Entrance Ke....    0.0000
*************************************
Number of Nodes  15
Node   1
Subarea 10
Type 1
SCS_256
Total acres.............    1.5110
Weighted curve number...   74.5300
Hydraulic length, feet..  440.0000
Ground slope, percent...    0.3000
Percent impervious cover    0.0000
Initial abstraction k...    0.0000
Flood elevation.........   10.0000
Dry Weather Base CFS....    0.0000
Initial Water Elevation.    8.0000
*************************************
Node   2
Subarea 9
Type 1
SCS_256
Total acres.............    1.0000
Weighted curve number...   78.8400
Hydraulic length, feet..  240.0000
Ground slope, percent...    0.5000
Percent impervious cover    0.0000
Initial abstraction k...    0.0000
Flood elevation.........   10.0000
Dry Weather Base CFS....    0.0000
Initial Water Elevation.    8.0000
*************************************
Node   3
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Subarea 8
Type 1
SCS_256
Total acres.............    0.7830
Weighted curve number...   76.3800
Hydraulic length, feet..  200.0000
Ground slope, percent...    0.3000
Percent impervious cover    0.0000
Initial abstraction k...    0.0000
Flood elevation.........   10.0000
Dry Weather Base CFS....    0.0000
Initial Water Elevation.    8.0000
*************************************
Node   4
Subarea 7
Type 1
SCS_256
Total acres.............    2.3670
Weighted curve number...   76.0800
Hydraulic length, feet..  570.0000
Ground slope, percent...    0.1000
Percent impervious cover    0.0000
Initial abstraction k...    0.0000
Flood elevation.........   10.0000
Dry Weather Base CFS....    0.0000
Initial Water Elevation.    8.0000
*************************************
Node   5
Subarea 4
Type 1
SCS_256
Total acres.............    0.1360
Weighted curve number...   77.2400
Hydraulic length, feet..   30.0000
Ground slope, percent...    1.0000
Percent impervious cover    0.0000
Initial abstraction k...    0.0000
Flood elevation.........   10.0000
Dry Weather Base CFS....    0.0000
Initial Water Elevation.    6.0100
*************************************
Node   6
Subarea 6
Type 1
SCS_256
Total acres.............    0.7360
Weighted curve number...   80.0000
Hydraulic length, feet..  100.0000
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Ground slope, percent...    0.5000
Percent impervious cover    0.0000
Initial abstraction k...    0.0000
Flood elevation.........   10.0000
Dry Weather Base CFS....    0.0000
Initial Water Elevation.    8.0000
*************************************
Node   7
Subarea 3
Type 1
SCS_256
Total acres.............    4.1910
Weighted curve number...   78.9200
Hydraulic length, feet..  250.0000
Ground slope, percent...    0.5000
Percent impervious cover    0.0000
Initial abstraction k...    0.0000
Flood elevation.........   10.0000
Dry Weather Base CFS....    0.0000
Initial Water Elevation.    6.0100
*************************************
Node   8
Subarea 2
Type 1
SCS_256
Total acres.............    1.5280
Weighted curve number...   79.8100
Hydraulic length, feet..  100.0000
Ground slope, percent...    1.0000
Percent impervious cover    0.0000
Initial abstraction k...    0.0000
Flood elevation.........   10.0000
Dry Weather Base CFS....    0.0000
Initial Water Elevation.    6.0100
*************************************
Node   9
Subarea 5
Type 1
SCS_256
Total acres.............    0.4550
Weighted curve number...   80.0000
Hydraulic length, feet..  325.0000
Ground slope, percent...    0.3000
Percent impervious cover    0.0000
Initial abstraction k...    0.0000
Flood elevation.........   10.0000
Dry Weather Base CFS....    0.0000
Initial Water Elevation.    5.3600
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*************************************
Node  10
Subarea 1
Type 1
SCS_256
Total acres.............    0.9940
Weighted curve number...   79.6100
Hydraulic length, feet.. 1100.0000
Ground slope, percent...    0.2000
Percent impervious cover    0.0000
Initial abstraction k...    0.0000
Flood elevation.........   10.0000
Dry Weather Base CFS....    0.0000
Initial Water Elevation.    6.4100
*************************************
Node  11
Offsite
Type 4
Number of data points...         2
Hour      0.0000  Stage     5.3600
Hour     24.0000  Stage     5.3600
Flood elevation.........   10.0000
*************************************
Node  12
Lake
Type 2
Number of data points...         2
Stage    10.0000  Acres     7.6000
Stage     6.0100  Acres     6.8100
Rational coefficient....    1.0000
Initial water...........    6.0100
Dry Weather Base CFS....    0.0000
*************************************
Node  13
Outfall
Type 4
Number of data points...         2
Hour      0.0000  Stage     5.3600
Hour     24.0000  Stage     5.3600
Flood elevation.........   10.0000
*************************************
Node  14
Pipe Entrance
Type 3
Flood elevation.........   10.0000
Dry Weather Base CFS....    0.0000
Initial Water Elevation.    6.0100
*************************************
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Node  15
Pipe Exit
Type 3
Flood elevation.........   10.0000
Dry Weather Base CFS....    0.0000
Initial Water Elevation.    5.3600
*************************************
Checksum 28
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Number of Paths  31
Path Number   1
From Node..   2
To Node....  30
Path Type..   1
*
Number of Flow Controls.         0
*************************************
Path Number   2
From Node..   1
To Node....   3
Path Type..   1
*
Number of Flow Controls.         0
*************************************
Path Number   3
From Node..   5
To Node....   3
Path Type..   1
*
Number of Flow Controls.         0
*************************************
Path Number   4
From Node..   6
To Node....   3
Path Type..   1
*
Number of Flow Controls.         0
*************************************
Path Number   5
From Node..   7
To Node....   6
Path Type..   1
*
Number of Flow Controls.         0
*************************************
Path Number   6
From Node..   8
To Node....   3
Path Type..   1
*
Number of Flow Controls.         0
*************************************
Path Number   7
From Node..  11
To Node....  10
Path Type..   1
*
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Number of Flow Controls.         0
*************************************
Path Number   8
From Node..  10
To Node....   3
Path Type..   1
*
Number of Flow Controls.         0
*************************************
Path Number   9
From Node..   9
To Node....  12
Path Type..   1
*
Number of Flow Controls.         0
*************************************
Path Number  10
From Node..  13
To Node....  12
Path Type..   1
*
Number of Flow Controls.         0
*************************************
Path Number  11
From Node..  19
To Node....  18
Path Type..   1
*
Number of Flow Controls.         0
*************************************
Path Number  12
From Node..  18
To Node....  20
Path Type..   1
*
Number of Flow Controls.         0
*************************************
Path Number  13
From Node..  17
To Node....  22
Path Type..   1
*
Number of Flow Controls.         0
*************************************
Path Number  14
From Node..  16
To Node....  21
Path Type..   1
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*
Number of Flow Controls.         0
*************************************
Path Number  15
From Node..  15
To Node....  14
Path Type..   1
*
Number of Flow Controls.         0
*************************************
Path Number  16
From Node..  14
To Node....  20
Path Type..   1
*
Number of Flow Controls.         0
*************************************
Path Number  17
From Node..  28
To Node....  29
Path Type..   1
*
Number of Flow Controls.         0
*************************************
Path Number  18
From Node..  27
To Node....  29
Path Type..   1
*
Number of Flow Controls.         0
*************************************
Path Number  19
From Node..  26
To Node....  25
Path Type..   1
*
Number of Flow Controls.         0
*************************************
Path Number  20
From Node..  25
To Node....  29
Path Type..   1
*
Number of Flow Controls.         0
*************************************
Path Number  21
From Node..  24
To Node....  25
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Path Type..   1
*
Number of Flow Controls.         0
*************************************
Path Number  22
From Node..  23
To Node....  12
Path Type..   1
*
Number of Flow Controls.         0
*************************************
Path Number  23
From Node..  29
To Node....  21
Path Type..   2
*
Pipe Length, feet.......  165.0000
Manning Coefficient.....    0.0150
Pipe Rise, feet.........    2.0000
Pipe Span, feet.........    2.0000
Upstream Invert.........    7.4700
Forward Entrance Ke.....    0.0000
Downstream Invert.......    7.1500
Backflow Entrance Ke....    1.0000
Flapgate Flag...........         0
*************************************
Path Number  24
From Node..  21
To Node....  20
Path Type..   2
*
Pipe Length, feet.......   87.0000
Manning Coefficient.....    0.0150
Pipe Rise, feet.........    2.0000
Pipe Span, feet.........    2.0000
Upstream Invert.........    7.0500
Forward Entrance Ke.....    1.0000
Downstream Invert.......    6.7800
Backflow Entrance Ke....    1.0000
Flapgate Flag...........         0
*************************************
Path Number  25
From Node..  20
To Node....  22
Path Type..   2
*
Pipe Length, feet.......  200.0000
Manning Coefficient.....    0.0150
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Pipe Rise, feet.........    2.0000
Pipe Span, feet.........    2.0000
Upstream Invert.........    6.6800
Forward Entrance Ke.....    1.0000
Downstream Invert.......    6.3800
Backflow Entrance Ke....    1.0000
Flapgate Flag...........         0
*************************************
Path Number  26
From Node..  22
To Node....   3
Path Type..   2
*
Pipe Length, feet.......  120.0000
Manning Coefficient.....    0.0150
Pipe Rise, feet.........    2.0000
Pipe Span, feet.........    2.0000
Upstream Invert.........    6.2800
Forward Entrance Ke.....    1.0000
Downstream Invert.......    6.0400
Backflow Entrance Ke....    1.0000
Flapgate Flag...........         0
*************************************
Path Number  27
From Node..  14
To Node....  20
Path Type..   2
*
Pipe Length, feet.......   48.0000
Manning Coefficient.....    0.0130
Pipe Rise, feet.........    1.2500
Pipe Span, feet.........    1.2500
Upstream Invert.........    7.7500
Forward Entrance Ke.....    0.0000
Downstream Invert.......    6.7800
Backflow Entrance Ke....    1.0000
Flapgate Flag...........         0
*************************************
Path Number  28
From Node..   3
To Node....  31
Path Type..   1
*
Number of Flow Controls.         3
Type 1
Weir Crest El...........    7.5000
Width of Opening, feet..    3.0000
Weir Coefficient........    3.3300
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Number of Ends..........         2
Type 1
Weir Crest El...........    8.5000
Width of Opening, feet..    4.0000
Weir Coefficient........    3.3300
Number of Ends..........         2
Type 1
Weir Crest El...........    8.5000
Width of Opening, feet..    4.0000
Weir Coefficient........    3.3300
Number of Ends..........         2
*************************************
Path Number  29
From Node..  31
To Node....   4
Path Type..   2
*
Pipe Length, feet.......   40.0000
Manning Coefficient.....    0.0150
Pipe Rise, feet.........    2.0000
Pipe Span, feet.........    2.0000
Upstream Invert.........    6.2700
Forward Entrance Ke.....    0.0000
Downstream Invert.......    5.6600
Backflow Entrance Ke....    0.0000
Flapgate Flag...........         0
*************************************
Path Number  30
From Node..  30
To Node....   4
Path Type..   2
*
Pipe Length, feet.......   20.0000
Manning Coefficient.....    0.0150
Pipe Rise, feet.........    2.0000
Pipe Span, feet.........    2.0000
Upstream Invert.........    5.7500
Forward Entrance Ke.....    0.0000
Downstream Invert.......    5.6600
Backflow Entrance Ke....    0.0000
Flapgate Flag...........         0
*************************************
Path Number  31
From Node..   4
To Node....  32
Path Type..   2
*
Pipe Length, feet.......  100.0000
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Manning Coefficient.....    0.0150
Pipe Rise, feet.........    2.0000
Pipe Span, feet.........    2.0000
Upstream Invert.........    5.5600
Forward Entrance Ke.....    0.0000
Downstream Invert.......    5.3600
Backflow Entrance Ke....    0.0000
Flapgate Flag...........         0
*************************************
Number of Nodes  32
Node   1
Subarea 2
Type 1
SCS_256
Total acres.............    1.4560
Weighted curve number...   79.8100
Hydraulic length, feet..  100.0000
Ground slope, percent...    1.0000
Percent impervious cover    0.0000
Initial abstraction k...    0.0000
Flood elevation.........   10.0000
Dry Weather Base CFS....    0.0000
Initial Water Elevation.    6.0100
*************************************
Node   2
Subarea 1
Type 1
SCS_256
Total acres.............    0.9940
Weighted curve number...   79.6100
Hydraulic length, feet.. 1100.0000
Ground slope, percent...    0.2000
Percent impervious cover    0.0000
Initial abstraction k...    0.0000
Flood elevation.........   10.0000
Dry Weather Base CFS....    0.0000
Initial Water Elevation.    6.4100
*************************************
Node   3
Lake
Type 2
Number of data points...         2
Stage    10.0000  Acres     7.6000
Stage     7.5000  Acres     7.0000
Rational coefficient....    1.0000
Initial water...........    7.5000
Dry Weather Base CFS....    0.0000
*************************************
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Node   4
JB
Type 3
Flood elevation.........   10.0000
Dry Weather Base CFS....    0.0000
Initial Water Elevation.    7.5000
*************************************
Node   5
Subarea 3
Type 1
SCS_256
Total acres.............    3.9000
Weighted curve number...   82.0000
Hydraulic length, feet..  250.0000
Ground slope, percent...    0.5000
Percent impervious cover    0.0000
Initial abstraction k...    0.0000
Flood elevation.........   10.0000
Dry Weather Base CFS....    0.0000
Initial Water Elevation.    7.5000
*************************************
Node   6
Subarea C
Type 1
SCS_256
Total acres.............    0.7510
Weighted curve number...   82.0000
Hydraulic length, feet..  200.0000
Ground slope, percent...    1.0000
Percent impervious cover    0.0000
Initial abstraction k...    0.0000
Flood elevation.........   13.0000
Dry Weather Base CFS....    0.0000
Initial Water Elevation.    7.5000
*************************************
Node   7
Subarea A
Type 1
SCS_256
Total acres.............    0.3438
Weighted curve number...   98.0000
Hydraulic length, feet..   70.0000
Ground slope, percent...    1.0000
Percent impervious cover  100.0000
Initial abstraction k...    0.0000
Flood elevation.........   20.0000
Dry Weather Base CFS....    0.0000
Initial Water Elevation.    7.5000
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*************************************
Node   8
Subarea D
Type 1
SCS_256
Total acres.............    0.1845
Weighted curve number...   82.0000
Hydraulic length, feet..  100.0000
Ground slope, percent...    1.0000
Percent impervious cover    0.0000
Initial abstraction k...    0.0000
Flood elevation.........   13.0000
Dry Weather Base CFS....    0.0000
Initial Water Elevation.    7.5000
*************************************
Node   9
Subarea G
Type 1
SCS_256
Total acres.............    0.4361
Weighted curve number...   82.0000
Hydraulic length, feet..  325.0000
Ground slope, percent...    0.3000
Percent impervious cover    0.0000
Initial abstraction k...    0.0000
Flood elevation.........   10.0000
Dry Weather Base CFS....    0.0000
Initial Water Elevation.    5.3600
*************************************
Node  10
Subarea F
Type 1
SCS_256
Total acres.............    0.5600
Weighted curve number...   82.0000
Hydraulic length, feet..  100.0000
Ground slope, percent...    1.0000
Percent impervious cover    0.0000
Initial abstraction k...    0.0000
Flood elevation.........   13.0000
Dry Weather Base CFS....    0.0000
Initial Water Elevation.    7.5000
*************************************
Node  11
Subarea MGR
Type 1
SCS_256
Total acres.............    0.0590
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Weighted curve number...   98.0000
Hydraulic length, feet..   20.0000
Ground slope, percent...    1.0000
Percent impervious cover  100.0000
Initial abstraction k...    0.0000
Flood elevation.........   20.0000
Dry Weather Base CFS....    0.0000
Initial Water Elevation.    7.5000
*************************************
Node  12
Offsite
Type 4
Number of data points...         2
Hour      0.0000  Stage     5.3600
Hour     24.0000  Stage     5.3600
Flood elevation.........   10.0000
*************************************
Node  13
Subarea E
Type 1
SCS_256
Total acres.............    0.7876
Weighted curve number...   82.0000
Hydraulic length, feet..  325.0000
Ground slope, percent...    0.5000
Percent impervious cover    0.0000
Initial abstraction k...    0.0000
Flood elevation.........   13.0000
Dry Weather Base CFS....    0.0000
Initial Water Elevation.    7.5000
*************************************
Node  14
Pipe Inlet 1
Type 3
Flood elevation.........   13.0000
Dry Weather Base CFS....    0.0000
Initial Water Elevation.    7.5000
*************************************
Node  15
Subarea H
Type 1
SCS_256
Total acres.............    0.4729
Weighted curve number...   82.0000
Hydraulic length, feet..  275.0000
Ground slope, percent...    0.5000
Percent impervious cover    0.0000
Initial abstraction k...    0.0000

Page 10



POSTDEV.TOK
Flood elevation.........   13.0000
Dry Weather Base CFS....    0.0000
Initial Water Elevation.    7.5000
*************************************
Node  16
Subarea GI‐3
Type 1
SCS_256
Total acres.............    0.1579
Weighted curve number...   82.0000
Hydraulic length, feet..   50.0000
Ground slope, percent...    1.0000
Percent impervious cover    0.0000
Initial abstraction k...    0.0000
Flood elevation.........   13.0000
Dry Weather Base CFS....    0.0000
Initial Water Elevation.    7.5000
*************************************
Node  17
Subarea GI‐1
Type 1
SCS_256
Total acres.............    0.2663
Weighted curve number...   82.0000
Hydraulic length, feet..  100.0000
Ground slope, percent...    1.0000
Percent impervious cover    0.0000
Initial abstraction k...    0.0000
Flood elevation.........   13.0000
Dry Weather Base CFS....    0.0000
Initial Water Elevation.    7.5000
*************************************
Node  18
Subarea GI‐2
Type 1
SCS_256
Total acres.............    0.2663
Weighted curve number...   82.0000
Hydraulic length, feet..  100.0000
Ground slope, percent...    1.0000
Percent impervious cover    0.0000
Initial abstraction k...    0.0000
Flood elevation.........   13.0000
Dry Weather Base CFS....    0.0000
Initial Water Elevation.    7.5000
*************************************
Node  19
Subarea B
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Type 1
SCS_256
Total acres.............    0.3328
Weighted curve number...   98.0000
Hydraulic length, feet..   50.0000
Ground slope, percent...    1.0000
Percent impervious cover  100.0000
Initial abstraction k...    0.0000
Flood elevation.........   20.0000
Dry Weather Base CFS....    0.0000
Initial Water Elevation.    7.5000
*************************************
Node  20
GI‐2
Type 3
Flood elevation.........   13.0000
Dry Weather Base CFS....    0.0000
Initial Water Elevation.    7.5000
*************************************
Node  21
GI‐3
Type 3
Flood elevation.........   13.0000
Dry Weather Base CFS....    0.0000
Initial Water Elevation.    7.5000
*************************************
Node  22
GI‐1
Type 3
Flood elevation.........   13.0000
Dry Weather Base CFS....    0.0000
Initial Water Elevation.    7.5000
*************************************
Node  23
Subarea M
Type 1
SCS_256
Total acres.............    0.8061
Weighted curve number...   82.0000
Hydraulic length, feet..  350.0000
Ground slope, percent...    0.5000
Percent impervious cover    0.0000
Initial abstraction k...    0.0000
Flood elevation.........   13.0000
Dry Weather Base CFS....    0.0000
Initial Water Elevation.    7.5000
*************************************
Node  24
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Subarea L
Type 1
SCS_256
Total acres.............    0.7529
Weighted curve number...   82.0000
Hydraulic length, feet..  325.0000
Ground slope, percent...    0.5000
Percent impervious cover    0.0000
Initial abstraction k...    0.0000
Flood elevation.........   13.0000
Dry Weather Base CFS....    0.0000
Initial Water Elevation.    7.5000
*************************************
Node  25
Subarea N
Type 1
SCS_256
Total acres.............    0.2668
Weighted curve number...   82.0000
Hydraulic length, feet..  325.0000
Ground slope, percent...    0.5000
Percent impervious cover    0.0000
Initial abstraction k...    0.0000
Flood elevation.........   13.0000
Dry Weather Base CFS....    0.0000
Initial Water Elevation.    7.5000
*************************************
Node  26
Subarea K
Type 1
SCS_256
Total acres.............    0.4210
Weighted curve number...   82.0000
Hydraulic length, feet..  300.0000
Ground slope, percent...    0.5000
Percent impervious cover    0.0000
Initial abstraction k...    0.0000
Flood elevation.........   13.0000
Dry Weather Base CFS....    0.0000
Initial Water Elevation.    7.5000
*************************************
Node  27
Subarea J
Type 1
SCS_256
Total acres.............    0.1962
Weighted curve number...   82.0000
Hydraulic length, feet..  150.0000
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Ground slope, percent...    0.5000
Percent impervious cover    0.0000
Initial abstraction k...    0.0000
Flood elevation.........   13.0000
Dry Weather Base CFS....    0.0000
Initial Water Elevation.    7.5000
*************************************
Node  28
Subarea I
Type 1
SCS_256
Total acres.............    0.2075
Weighted curve number...   82.0000
Hydraulic length, feet..  150.0000
Ground slope, percent...    0.5000
Percent impervious cover    0.0000
Initial abstraction k...    0.0000
Flood elevation.........   13.0000
Dry Weather Base CFS....    0.0000
Initial Water Elevation.    7.5000
*************************************
Node  29
Pipe Inlet 2
Type 3
Flood elevation.........   13.0000
Dry Weather Base CFS....    0.0000
Initial Water Elevation.    7.5000
*************************************
Node  30
JB Entrance
Type 3
Flood elevation.........   10.0000
Dry Weather Base CFS....    0.0000
Initial Water Elevation.    5.3600
*************************************
Node  31
Pipe Entrance
Type 3
Flood elevation.........   10.0000
Dry Weather Base CFS....    0.0000
Initial Water Elevation.    7.5000
*************************************
Node  32
Outfall
Type 4
Number of data points...         2
Hour      0.0000  Stage     5.3600
Hour     24.0000  Stage     5.3600
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POSTDEV.TOK
Flood elevation.........   10.0000
*************************************
Checksum 63
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Appendix I 
 

Outlet Control Structure 
 



N.T.S.
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