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BLOCKS 18 AND 19 
 
ICG Hazard, LLC (ICG) is proposing to develop a new surface mining operation in Perry County, 
Kentucky, near Dunraven.  The new surface mining project is pending under KDNR Permit No. 
897-0587 Revision 1.  This project proposes area mining of the Hazard 7, Hazard 8, and Hazard 9 
coal reserves situated along Roseanne Branch, Clear Fork, and unnamed tributaries of Grapevine 
Creek, as well as Abes Branch and unnamed tributaries of Sam Campbell Branch.  The project 
proposed contour mining of the Hazard 5A coal reserves along unnamed tributaries of Sam 
Campbell Branch; however, the 5A seam (the lowest seam), will only be mined in a few areas where 
practicable and not in the entire proposed area.   
 
The federal action being considered is the issuance of a Clean Water Act Section 404 Nationwide 
Permit 49 by the U.S. Army Corps of Engineers (USACE) to authorize the placement of one hollow 
fill resulting from on-site excavation, a sediment control pond, and one mine-through area within 
the waters of the United States.  Impacts to waters of the United States more specifically include 
Hollow Fill 1, Pond 1, drainage corridor, pond maintenance area, and one mine-through impact 
area.   
 
The Section 404(b)(1) Guidelines make a distinction between basic and overall project purpose (40 
CFR 230.10(a)).  For this project, the basic project purpose is defined as bituminous coal recovery.  
The overall project purpose, which is used as the basis for the alternatives analysis, is the recovery of 
the Hazard No. 5A, Hazard No. 7, Hazard No. 8, and Hazard No. 9 coal reserves along Roseanne 
Branch, Clear Fork, Sugar Camp Branch, Ground Hog Hollow, and unnamed tributaries of 
Grapevine Creek, as well as Abes Branch and unnamed tributaries of Sam Campbell Branch. 
 
In order to mitigate for the impacts associated with this project, ICG proposes to submit an in-lieu 
fee payment to the Kentucky Department of Fish and Wildlife Resources Wetland and Stream Fee-
in-Lieu-of (FILO) Mitigation Program, as well as the Troublesome Creek Environmental Authority.  
A total of $1,310,463 will be paid in order to offset impacts to jurisdictional waters impacted by this 
project.   Of this total, 25% ($327,615) will be paid to the Troublesome Creek Environmental 
Authority.  
 
The proposed construction date for the project is immediately upon issuance of all required federal 
and state authorizations.  The expected life of the project is 5 years.   
 
BLOCK 20 
 
Overburden material generated during the mining operation is projected to swell 25% of its original 
volume upon excavation.  The entirety of the swelled material cannot be placed solely on mining 
areas and still comply with applicable safety factors for backfilled material.  Therefore, a portion of 
the overburden material must be placed off the mining area.  The only practicable alternative for the 
permanent storage of this excess material is the construction of one hollow fill.  The location of this 
hollow fill is dictated by the mining plan, which is affected by how the coal reserves lay within the 
project area, access to the property, quality of coal throughout the property, and the ratio of the total 
cubic yards of overburden to the total recoverable tons of coal extracted to that coal seam. 
 
In order to provide sediment and drainage control for the proposed project, ICG must construct an 
embankment pond downstream of the proposed hollow fill.  ICG will excavate the pool area of the 
ponds and use this material to construct the embankment of the proposed pond.  A rock check dam 
and pond maintenance area are also proposed in association with the proposed pond. 



ICG Hazard, LLC  KDNR Permit No. 897-0587 
 
 
BLOCKS 21 AND 22 
 

IMPACTS TO JURISDICTIONAL WATERS 

Structure 
Permanent Impacts Temporary Impacts 

Intermittent 
ft/EIUs 

Ephemeral 
ft/EIUs 

Intermittent 
ft/EIUs 

Ephemeral 
ft/EIUs 

Pond SS-1 0/0 0/0 448/246.4 0/0 

Rock Check Dam 180/99 0/0 0/0 0/0 

Pond SS-1 Maintenance Area 0/0 0/0 261/143.55 0/0 

Hollow Fill #1 2,183/1,200.65 120/66 0/0 0/0 

Mine-Through Impact 
1st Right of UT of Sam 

Campbell Branch 
0/0 63/34.65 0/0 0/0 

TOTAL 

2,363/1,299.65 183/100.65 709/389.95 0/0 

2,546/1,400.3 709/389.95 

3,255/1,790.25 

 
 

SUMMARY OF IN-STREAM ACTIVITIES 

Impact 
Volume Filled Below 

Ordinary High Water Mark 
(Cubic Yards) 

Volume Excavated Below 
Ordinary High Water Mark 

(Cubic Yards) 
Pond SS-1 6.1 43.0 

Rock Check Dam 19.7 --- 
Pond SS-1 Maintenance Area 28.61 --- 

Hollow Fill #1 255.0 --- 
Mine-Through Impact 

1st Right of 1st Left UT of Sam 
Campbell Branch 

--- 6.9 

TOTAL 309.41 49.9 
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BLOCK 23 
 
Avoidance, Minimization, and Compensation 
 
In an effort to avoid and reduce impacts to jurisdictional waters, ICG will use on-bench sediment 
and drainage control as is practicable.  This will prevent construction of additional in-stream ponds.  
Only one in-stream pond is proposed on KDNR Permit 897-0587.  This pond will be removed once 
the project is complete and the stream will be restored using natural channel design techniques. 
 
Excess spoil is being used to reclaim pre-law highwalls that would otherwise be placed in hollow 
fills.  Reclamation of these highwalls will reduce the amount of spoil required to be placed in Hollow 
Fill #1, as well as improve the aquatic environment in the vicinity of the project. 
 
In order to reduce the amount of excess spoil, the Hazard 7 seam is only being area mined in a few 
select locations.  By not area mining the entire Hazard 7 seam in the project area, the size of Hollow 
Fill #1 has been reduced and the impacts to jurisdictional waters have been reduced. 
 
Portions of the Hazard 5A seam which were originally intended to be contour mined have been 
removed from the plan in order to reduce impacts to jurisdicational waters. 
 
The crest elevation of Hollow Fill #1 has been raised above the lowest seam to be mined in order to 
store additional excess overburden in the same footprint area.  This will minimize impacts to 
jurisdictional waters. 
 
In order to construct Hollow Fill #1, all drainage will be directed away from the fill construction 
zone.  Once the fill construction zone is cleared and grubbed, durable sandstone will be placed in 
the old stream bed to form an underdrain.  The material used in the underdrain will be comprised of 
the cleanest durable sandstone available on the site.  The underdrain will be wrapped with filter 
fabric to prevent clogging.  As spoil placement begins, care will be taken to insure the spoil material 
is clear of any strata that is thought to be a contributor of high conductivity levels.  Particular 
attention will be given to material located near the coal seam.  This material will be placed away from 
the fill area in other storage areas on the permit.  Material used in the construction of the fill will be 
placed in lifts and compacted with rubber tired vehicles.  The front face of the fill will be graded.  
Upon completion of the spoil placement into the fill, final grading will be completed to quickly shed 
water off the top of the fill and into the constructed side drains.  Finally, revegetation of the face of 
the fill will be completed promptly after the final grading. 
 
Temporary sediment control such as silt fences, straw bales, rock checks, dikes, and/or channel 
barriers would be used, as necessary, to prevent the transportation of sediment downstream during 
pond construction.  Any disturbed areas would be seeded as is practicable after being brought to 
final grade. 
 
Construction of the in-stream pond will take place in periods of low flow to minimize the transport 
of sediment to downstream areas. 
 
The hollow fill and mining areas will be reclaimed and re-vegetated after mining to prevent 
transportation of sediment downstream.  Additionally, the mining area will be restored to AOC, 
which reduces the hollow fill storage requirements and impacts to jurisdictional waters. 
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ICG has demonstrated compliance with the RAM 145 model for this project.  The RAM 145 
process for the proposed project allows the construction of hollow fills to impact 5,204 linear feet of 
stream and to cause the loss of 2,364 EIUs.  ICG’s proposed hollow fill impacts (not including 
sediment structures, rock check dam, pond maintenance area, and mine-through impact) total 
approximately 2,303 linear feet of stream and results in the loss of approximately 1,267 EIU’s.  
Therefore, ICG’s proposed mine plan complies with the requirements of RAM 145.  
 
In addition to the avoidance, minimization, and mitigation measures described above, ICG will 
implement the following Best Management Practices (BMPs) in an effort to protect the quality of 
downstream aquatic resources: 
 

 The backfill will be placed and compacted as necessary to ensure stability, prevent mass 
movement, and reduce infiltration of precipitation and surface runoff into the fill; 

 Any coal seam materials that must be placed in the backfill will not be exposed to drainage 
and will be covered with a minimum of 4 feet of non-toxic, non-combustible material; 

 ICG will implement field testing procedures to identify excessive TDS and sulfate-producing 
materials, which will then be stored in areas of the mine outside of drainage paths; 

 Sediment and erosion control measures will be inspected by a qualified individual appointed 
by ICG’s management at least once per quarter to ensure the structures and measures are 
functioning properly and to identify any required maintenance; 

 ICG will follow SMCRA’s progressive clearing and grubbing recommendations; 
 ICG will use chemical flocculants designed for reduction of total suspended solids, total 

dissolved solids, and conductivity in in-stream embankment ponds upon the identification of 
high levels of these parameters by EPA or other agency and approval to use by the 
Kentucky Division of Water; 

 Existing vegetation will be retained to the extent practicable between the mining area and 
surrounding waterways; 

 Topsoil or topsoil substitute, as approved by the Kentucky Department for Natural 
Resources in the SMCRA permit for this project, will be stockpiled and managed so that re-
graded areas can be covered with a layer of topsoil or topsoil substitute as quickly as 
practicable to avoid exposure of the fractured overburden material to surface water runoff; 

 Sumps and secondary sediment control measures (i.e., berms, silt fences, straw bales, check 
dams, multiple sediment ponds in-series, diversion channels) will be established and used as 
practicable and necessary to supplement primary sediment control structures; 

 Runoff will be diverted away from disturbed areas to the extent practicable; 
 Contemporaneous reclamation techniques will be used to the extent practicable to reduce 

the area of disturbed acreage; 
 Vegetation will be established in the re-graded areas of the mine as quickly as practicable to 

reduce erosion; 
 Chemical treatment of the sediment pond will be used, if necessary and practicable, to cause 

precipitation and settling of chemical species; 
 Aeration will be used, if necessary and practicable, to facilitate precipitation and settling of 

species; 
 Roads will be constructed with appropriate sediment control, as is necessary and practicable; 
 Any temporarily impacted channels will be restored using natural stream channel design 

techniques upon removal of the temporary structure; 



ICG Hazard, LLC  KDNR Permit No. 897-0587 
 
 

 To the extent practicable, ICG will use weathered strata for surfaces to be in direct contact 
with runoff and drainage paths; 

 To the extent practicable, ICG will generate larger rock fragments through the blasting 
process so as to reduce the surface area available for water contact in the backfill areas; 

 Acidic and toxic material encountered during the mining operation will be handled in 
accordance with the approved Toxic Materials Handling Plan from the SMCRA permit; and 

 Diversion channels will be constructed to pass flows as dictated by the SMCRA regulations 
so as to prevent additional erosion and sediment transport from disturbed areas.  

 
BLOCK 24 
 

SUMMARY OF SURACE OWNERS 
 

KDNR Permit No. 897-0507 
Owner Address 

ACIN, LLC 1209 Orange St., Wilmington, DE  19801 
James & Opal Neace Route 1, Box 464, Hazard, KY  41701 

Mountain Properties, Inc. 122 Campbell Dr., Hazard, KY  41701 
Donnie R. Spencer PO Box 1129, Hazard, KY  41701 

Elisha Hughes Heirs (c/o Taylor Ray Hughes) 553 Clear Fork Branch, Hazard, KY  41701 
 
 
 



 
 
 
 
 
 
 
 
 
 
 
 
 
 

SUPPLEMENTAL INFORMATION 



ICG Hazard, LLC  KDNR Permit No. 897-0587 
 
 

 
August 2014 1

1. DETAILED DESCRIPTION OF THE MINING ACTIVITY 
 
ICG Hazard, LLC (ICG) is proposing to develop a new surface mining operation in Perry County, 
Kentucky, near Dunraven.  The new surface mining project is pending under KDNR Permit No. 
897-0587 Revision 1.  This project proposes area mining of the Hazard 7, Hazard 8, and Hazard 9 
coal reserves situated along Roseanne Branch, Clear Fork, and unnamed tributaries of Grapevine 
Creek, as well as Abes Branch and unnamed tributaries of Sam Campbell Branch.  The project 
proposed contour mining of the Hazard 5A coal reserves along unnamed tributaries of Sam 
Campbell Branch; however, the 5A seam (the lowest seam), will only be mined in a few areas where 
practicable and not in the entire proposed area.   
 
The federal action being considered is the issuance of a Clean Water Act Section 404 Nationwide 
Permit 49 by the U.S. Army Corps of Engineers (USACE) to authorize the placement of one hollow 
fill resulting from on-site excavation, a sediment control pond, and one mine-through area within 
the waters of the United States.  Impacts to waters of the United States more specifically include 
Hollow Fill 1, Pond 1, drainage corridor, pond maintenance area, and one mine-through impact 
area.   
 
The Section 404(b)(1) Guidelines make a distinction between basic and overall project purpose (40 
CFR 230.10(a)).  For this project, the basic project purpose is defined as bituminous coal recovery.  
The overall project purpose, which is used as the basis for the alternatives analysis, is the recovery of 
the Hazard No. 5A, Hazard No. 7, Hazard No. 8, and Hazard No. 9 coal reserves along Roseanne 
Branch, Clear Fork, Sugar Camp Branch, Ground Hog Hollow, and unnamed tributaries of 
Grapevine Creek, as well as Abes Branch and unnamed tributaries of Sam Campbell Branch. 
 
In order to mitigate for the impacts associated with this project, ICG proposes to submit an in-lieu 
fee payment to the Kentucky Department of Fish and Wildlife Resources Wetland and Stream Fee-
in-Lieu-of (FILO) Mitigation Program, as well as the Troublesome Creek Environmental Authority.  
A total of $1,310,463 will be paid in order to offset impacts to jurisdictional waters impacted by this 
project.   Of this total, 25% ($327,615) will be paid to the Troublesome Creek Environmental 
Authority.  
 
The proposed construction date for the project is immediately upon issuance of all required federal 
and state authorizations.  The expected life of the project is 5 years.   
 
 
a. Proposed Impacts to Jurisdictional Waters 
 
Proposed impacts to jurisdictional waters are summarized in the Tables contained in Blocks 21 and 
22 of the Department of the Army application. 
 
The jurisdictional waters proposed to be impacted have been delineated by Summit Engineering, 
Inc. and the US Army Corps of Engineers (USACE) personnel.  An Approved Preliminary 
Jurisdictional Determination form was received from USACE on January 6, 2011 (LRL-2010-490), 
which covers the impacts proposed on KDNR Permit No. 897-0587.  A separate preliminary 
jurisdictional determination was issued for an unnamed tributary of Grapevine Creek on August 9, 
2011 under LRL-2011-385.  These letters are attached in Appendix C. 
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b. Work Activity 
 
The project area (KDNR Permit No. 897-0587) includes coal removal areas and the construction of 
necessary support facilities, including: one hollow fill, one embankment pond, dugouts, a pond 
maintenance area, and a haul/access road.  The hollow fill, mine-through impact, and rock check 
dam are permanent structures, while the pond, pond maintenance area, and dugouts are necessary 
only for the life of the project. 
 
The hollow fill will receive excess overburden generated during the coal removal process not able to 
be stored in the backfill.  This material will consist of sandstone and shales.  Impacts associated with 
the ponds include construction of the embankment and excavation of the pool area.  The volume of 
material to be placed below the ordinary high water mark of the channel is shown in the tables 
below. Work in the project area will commence upon receipt of applicable state and federal 
authorizations. 
 

SUMMARY OF IN-STREAM ACTIVITIES 

Impact 
Volume Filled Below 

Ordinary High Water Mark 
(Cubic Yards) 

Volume Excavated Below 
Ordinary High Water Mark 

(Cubic Yards) 
Pond SS-1 6.1 43.0 

Rock Check Dam 19.7 --- 
Pond SS-1 Maintenance Area 28.61 --- 

Hollow Fill #1 255.0 --- 
Mine-Through Impact 

1st Right of 1st Left UT of Sam 
Campbell Branch 

--- 6.9 

TOTAL 309.41 49.9 
 
2. DEMONSTRATION OF COMPLIANCE WITH NATIONWIDE PERMIT 49 
 
The proposed surface mine project to be located along Sam Campbell Branch is characterized by 
several areas of past mining.  The Hazard 7 seam has been extensively deep mined in the project 
area.  There is a total of 208.06 acres of previously mined surface area within the project area.  These 
past surface mining activities have included area and contour mining operations.  Additionally, the 
past mining areas are either not-reclaimed or partially reclaimed contour mining benches in the 
Hazard 5A seam or area mining with exposed highwall in the Hazard 7 seam and above.    
 
Details and extents of the previous mining were obtained from the Mining and Reclamation Plan 
(MRP) map, permit overlay maps obtained from the Kentucky Department for Natural Resources, 
and the Krypton USGS topographic map.  Exhibits are attached in Appendix G detailing the current 
flight mapping of the project area, as well as the proposed backfill plan for these permits. 
 
The NWP 49 language states, “The total area disturbed by new mining must not exceed 40 percent 
of the total acreage covered by both the remined area and the additional area necessary to carry out 
the reclamation of the previously mined area.”   
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In order to prove that the proposed project qualifies for NWP 49, it is first necessary to determine 
the acreage of new mining required to reclaim the previously mined areas.  Based on volume 
calculations, it was determined that a portion of the previous mined acreage (208.06 acres) required 
approximately 1,272,837 cubic yards of material to reclaim it to its Approximate Original Contour 
(AOC).  From the volume calculations, it was determined that mining of an additional 63.4 acres 
would be required to generate sufficient material to reclaim the previously mined acreage and the 
newly mined acreage to AOC.     
 
From the language of NWP 49, an additional 40 percent of this summed acreage (208.06 acres + 
63.4 acres = 271.46 acres), which is 108.58 acres, can be mined as part of the NWP 49 authorization.  
Therefore, a total of 380.04 acres of coal mining could be permitted and qualify for authorization 
under NWP 49.  The KDNR permit applications for these projects only seek permitting of 377.4 
acres of coal mining.   
 
In addition to the acreage restrictions, NWP 49 states there must be demonstration that “the overall 
mining plan will result in a net increase in aquatic resource functions.”  As indicated further in the 
sediment loading calculations section of this report, the proposed mining plan will reduce the 
current ground conditions sediment load going into the watersheds within the project area by 
approximately 23 percent, with just the Sam Campbell Branch watershed being reduced by 32.4%.  
This will result in a net increase in aquatic resource functions.   
 
Surrounding watersheds, beyond the Sam Campbell Branch watershed, have been previously 
impacted and will benefit by the reclamation of these areas.  The Clear Fork watershed shows 
extensive pre-law mining areas (see exhibit in Appendix G).  An aquatic biologic survey was 
completed within the Clear Fork watershed (included in Appendix B) in 2010 which resulted in an 
MBI score of 28.3 and an MBI rating of “poor” and the conductivity taken during this biological 
survey was 1,186 µS.  Reclamation of these pre-law areas within the Clear Fork watershed should 
reduce sediment loading and subsequently improve both the MBI score and conductivity.   
 
Several of the jurisdictional waters within the project area have been degraded by pre-law pond 
construction, the use of channels as sediment corridors, filling of the floodplain areas, 
channelization, etc.  As a result, the channels have deviated from their natural stream channel 
configuration and characteristics.  This has led to areas of increased erosion along stream banks, 
aggradation of sediment in the channel or degradation of the stream channel by down-cutting 
depending on the altered configuration of the channel, widening or narrowing of the stream 
channel, etc.    Primarily, sedimentation has become a major concern in Sam Campbell Branch.  The 
culvert located at the mouth of the channel is no longer functioning properly and a pattern of 
sedimentation and ponding has developed.  The following photos depict some of these problem 
areas.  
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Photograph 2-1.  Existing conditions of culvert inlet at the mouth of Sam Campbell Branch. 
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Photograph 2-2.  Existing conditions of culvert inlet at the mouth of Sam Campbell Branch. 
 



ICG Hazard, LLC  KDNR Permit No. 897-0587 
 
 

 
August 2014 6

 
Photograph 2-3.  Existing conditions of Sam Campbell Branch. 
  
The Sediment Load Calculations section, which follows, shows how backfilling and reclaiming the 
previously mined areas will reduce the sediment load going into Sam Campbell and its associated 
tributaries.  This will improve the conditions of Sam Campbell Branch as depicted in the photos 
and, thus, result in a net increase in aquatic resource functions. 
 
The proposed reclamation plan will return the entire permitted area to AOC and establish fish and 
wildlife habitat throughout the KDNR permit area.  This reclamation will require elimination of all 
exposed highwalls and planting of trees and shrubs throughout a portion of the area, which will 
reduce runoff volumes, thereby reducing sediment and other chemical loading of aquatic resources 
receiving drainage from the project area.  Elimination of the highwalls will lead to reduced 
sedimentation and a gradual improvement in water quality and aquatic habitat.   
 
Surface water data has been collected as required by the SMCRA permit.  Conductivity data 
collected at points SW-2, SW-3, and SW-4 is shown on the following table for the last three quarters.  
The location of these stations can be found on the MRP.  
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Station 
4th Quarter 2013 
Conductivity (µS) 

1st Quarter 2014 
Conductivity (µS) 

2nd Quarter 2014 
Conductivity (µS) 

SW-2 638 n/a 478 
SW-3 1,127 1,006 580 
SW-4 2,114 1,560 851 

 
Additionally, ICG will be required to remove any in-stream ponds constructed as part of this project 
under the SMCRA regulations providing a natural stream channel in the location of the ponds.  The 
streams will be restored using natural stream channel design techniques (Rosgen design techniques) 
that will provide the channel with its appropriate pattern, profile, and dimension, which are 
dependent on stream and valley type.       
 
Further, because the project will cause impacts to jurisdictional waters, mitigation will be required as 
part of the NWP 49 authorization.  ICG proposes in-lieu fees to compensate for the proposed 
impacts to jurisdictional waters.  The off-site mitigation that will be conducted by KDFWR using 
the in-lieu fees will provide higher functioning aquatic resources with increased aquatic habitat 
scores in previously impacted or degraded watersheds.  In addition, 25% of the in-lieu fees 
calculated ($327,615) will be paid to the Troublesome Creek Environmental Authority.  The 
Troublesome Creek Environmental Authority uses such funds to construct wastewater treatment 
facilities and reduce the use of straight pipes in the Troublesome Creek watershed.  A straight-pipe 
disposes raw sewage directly into receiving streams.  By reducing the use of straight pipes, water 
quality will improve and risk to public and environmental health will decrease.  Thus, the re-mining 
activities proposed by ICG will not only eliminate sources of sediment and other chemical species in 
this watershed, but also provide mitigation and/or funds for improvement of aquatic resources in 
other previously impacted watersheds.   
 
Sediment Load Calculations 
 
A. Purpose for Calculations 

 
ICG is proposing to conduct coal remining activities in the Sam Campbell Branch and Grapevine 
Creek watersheds of Perry County, Kentucky, and seeks approval through a Nationwide Permit 49 
by the USACE.  As detailed in other sections of this report, the total area to be disturbed by new 
mining will not exceed 40 percent of the total acreage covered by both the re-mined area and the 
additional area necessary to carry out the reclamation of the previously mined area. 
 
As part of the project, the permittee may conduct new coal mining activities in conjunction with the 
re-mining activities when it is clearly demonstrated to the district engineer that the overall mining 
plan will result in a net increase in aquatic resource functions.  In order establish such a 
demonstration, ICG is providing a Sediment, Erosion, and Discharge by Computer Aided Design 
(SEDCAD) model of the watershed area.  SEDCAD, created by Pamela J. Schwab and Richard C. 
Warner of the University of Kentucky, was developed to aid consultants, industry and agency 
personnel in the study, design, management, planning and review or permitting of stormwater 
management, erosion, and sediment control systems. In particular, an analysis of the sediment 
loading and total rainwater discharge was completed for both existing ground conditions and 
proposed post-mining conditions for Sam Campbell Branch and Grapevine Creek watersheds. 
These analyses are provided to demonstrate that the proposed reclamation of previously mined 
lands will result in a decreased sediment load expected to discharge into these watersheds. 
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Following such activities as road construction, forest harvest, and mining, watersheds often see an 
increase in suspended solids (Binkley and Brown 1993). The proposed project area within the 
aforementioned watersheds contain unreclaimed highwalls and haul roads which contribute to the 
addition of sediment to the stream below. Sediment, and associated increases in suspended solids 
and conductivity, have been recognized as non-point source pollution in streams in North America 
(Waters 1995) and contributing factors to the impairment of Kentucky streams. The pollutant which 
is limiting to benthic and fish populations around partially reclaimed mine areas is inorganic silt (Hill 
1972). However, sediments can transport nutrients which themselves have an impact on aquatic 
communities. A complete reclamation reduces siltation and the resulting turbidity, allowing for the 
recovery of aquatic communities over time (Hill 1972). Increases in sediment load to streams may 
impact the function of aquatic communities through a variety of direct and indirect manners 
including nutrient loading, decreased light penetration, increased temperature, decreased dissolved 
oxygen, increased Biological Oxygen Demand (BOD), increased sediment deposition, interstitial 
niche reduction, alteration to stream flow, and the introduction of absorbed pollutants (European 
Inland Fisheries Advisory Commission 1965; Oschwald 1972; Appleby and Scarratt 1989; Graham 
1990; Hicks and Griffith 1992; Quinn et al. 1992; Wood and Armitage 1997; Suren and Jowett 2001; 
Wetzel 2001; Newman and Unger 2003). 
 
Sediment loading affects aquatic communities at each trophic level. Sediment washed into streams 
can increase nutrient loads to lentic systems and this increase in available nitrate-N and phosphate 
may lead to an initial increase in plant productivity. Periphyton communities initially experience 
excessive growth due to this nutrient influx (Yamada and Nakamura 2002).  However, additional 
sediment particles can increase the scattering of light, measured as turbidity. The decreased 
penetration of light and the deposition of sediments may result in lower productivity among 
phytoplankton and higher levels of aquatic plants (Wetzel and McGreggor 1968; Wetzel 1973-1974; 
Marzolf and Arruda 1980; McCubbin et al 1990; Persuad and Jaagumagi 1995) and  lead to increased 
levels of non-living periphyton coating benthic substrates (Yamada and Nakamura 2002; Schofield 
et al. 2004). As a result of the scattering of light, sediments cause waters to absorb heat which, in 
turn, reduces the capacity for oxygen diffusion (Marcus et al. 1990). Additionally, the covering and 
filling of benthic substrate by sediment reduces the diffusion of oxygen into the streambed (Everest 
et al. 1987; Macdonald et al. 1991). The combination of increased temperature, reduced dissolved 
oxygen, and the decreased photosynthetic production of oxygen by aquatic plants can create a high 
BOD.  
 
Sediment and suspended solids affect benthic macroinvertebrate communities in a number of ways. 
In addition to reducing the concentration of dissolved oxygen, suspended solids clog the devices 
used by macroinvertebrates for respiration, feeding, and digestion. This can lead to an increase in 
avoidance behaviors and reduced benthic macroinvertebrate density, as well as alterations to 
community structure (Tebo 1955; Gammon 1970; Hill 1972; Bjornn et al 1974; Rosenberg and 
Weins 1978; Forbes, Magnusson and Harrell 1981; Bowlby et al 1987).  Furthermore, sediment 
deposition can impede the development of macroinvertebrate llarvae (Appleby and Scaratt 1989). 
Interstitial spaces within the substrate may be filled, reducing the available benthic habitat and its 
value to certain types of benthic macroinvertebrates such as clingers (Doudoroff 1957; Peters 1965; 
Paustian and Beschta 1979; Lemly 1982; Mcquinn et al 1983; Ventiling-Schwank and Livingstone 
1994; Suren and Jowett 2001; Connolly and Pearson 2007). If an increase in the sediment load is 
sufficient, the entire bed of a stream may be covered in silt, eliminating much of the available 
benthic habitat (Forschage and Carter 1973).  
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As with benthic macroinvertebrates, sediments impact fish populations by decreasing dissolved 
oxygen, clogging gills, and impeding egg incubation and larval development (Peters 1965; Macdonald 
et al 1991; Newcombe 1994). Feeding efficiency is impeded as a result of reduced benthic 
macroinvertebrate population density and growth as well as the impaired ability of predaceous fish 
to locate prey in turbid waters (Gardner 1981; Miller and Menzel 1986). Therefore, increased 
sediment can lead to the avoidance of turbid waters by fish (Hill 1972; Mcleay et al. 1984; 
Paragamian 1991). 
 
If sediments continue to accumulate without being flushed from a stream reach, they can not only 
cover and eliminate benthic habitat, but may even lead to increased bar formation, thereby altering 
stream flow characteristics. This can lead to reductions in stream flow, which can further limit 
sediment flushing.  
 
Sediments may bring with them pollutants like nutrients, pesticides, or metals as they are washed 
into a stream during rain events. These pollutants may contribute to further water quality 
degradation though such mechanisms as eutrophication resulting from increased nitrate-N 
(Newman and Unger 2003 Lemly 1982), changes in pH due to the oxidation of exposed iron sulfides 
(Murty 1986; Persuad and Jaagumagi 1995), or they may be directly toxic to the stream community, 
as in the case of heavy metals which are adsorbed to clay particles making them more bioavailable 
(Sorensen et al. 1977; Newman and Unger 2003). 
 
Increased sediment loads affect aquatic habitats through a number of mechanisms and may 
negatively impact aquatic communities by reducing habitat, population density, community 
structure, individual health, and reproduction. ICG proposes to increase aquatic resource function in 
the project area by reducing sediment loading through the reclamation of previously mined lands.  
 
Shown below is a description of the parameters used in the SEDCAD model which compares the 
total sediment load and rainwater discharge during a rainstorm event for both the existing watershed 
conditions and for the proposed post-mining conditions.  This model examines a 25 year-24 hour 
rainstorm event, which is a typical storm frequency and duration used when analyzing drainage and 
sediment control structures in a SMCRA permit.  
 
 
B. Parameter Descriptions 
 
Network Parameters 
 
Null Structure – Unless a pond is pre-existing (as shown on the Existing Ground Conditions Map) 
the hydrologic and sedimentologic measuring points within this property were defined as null 
structures.  Null Structures (as opposed to a pond, ditch, or other designed structure to handle the 
rainwater and sediment runoff during a storm event) are particularly useful in the development of a 
watershed run.  Once a null structure is located within a watershed, it may be utilized to evaluate the 
varying effects existing and proposed land uses and routing parameters will have at that point in the 
watershed.  When a null structure is specified in the subwatershed parameters, the SEDCAD 
program will return the composite hydrologic and sedimentologic information going into and out of 
the null structure. 
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Ponds are not shown on the Post-Mining Exhibit Map (Appendix C).  None of the proposed 
sediment storage structures (ponds, ditches, etc.) in this watershed are permanent structures; 
therefore, ponds or ditches should not exist post-mining. 
 
Subwatershed – A subwatershed is any land section of similar hydrologic and sediment response or 
land usage.  Subdivision of a watershed into subwatersheds is done for greater precision and design 
insight.  The dissection of a large watershed into a system of subwatersheds requires consideration 
of land use conditions, amount of proposed disturbance, and alternative plans.  The hydrologic and 
sediment response for a highly disturbed area is quite different from that of a forested or reclaimed 
area.  Subwatershed boundaries for each null structure in the Sam Campbell Branch analysis are 
shown in the exhibit maps (Appendix D).   

Network – SEDCAD is designed to allow spatial variability within the watershed to be modeled.  The 
first step in setting up the model input parameters is to separate the watershed into a series of 
junctions, structures and subwatersheds.   These basic networking items are used to route and sum 
the hydrologic and sedimentologic data through the watershed system.  In this model, for example, 
the network was set up to model the water and sediment flowing from both point 2 and point 6 into 
point 7.  Point 7 then flows through point 8 and point 9 to point 10.  Point 10 and point 14 then 
flow into the mouth of Sam Campbell Branch at point 15. 
 
Storm Hydrology 

Storm Type – The storm type represents the temporal storm pattern.  The Soil Conservation Service 
(SCS) Type I and Type II storm curves are based on the Depth-Duration-Frequency method.  Type 
I storms are applicable to Alaska, Hawaii, and the west coast of the United States.  Type II storms 
(as used in this model) are generally applicable to the rest of the United States.   
 
Storm Duration and Frequency – The storm duration is the duration (in hours) for the specified 
designed storm.  The storm frequency is how often a storm of a certain magnitude is expected to 
occur.  For example, for a 25 year-24 hour storm the duration is 24 hours and the frequency is once 
every 25 years.  This model examines a 25 year-24 hour rainstorm event.   
 
Rainfall Depth – The rainfall depth is the amount of rainfall (in inches) to be expected for a design 
storm, for example a 25 year-24 hour storm.  The rainfall depth used in this analysis was taken from 
the Division of Water/Kentucky Department for Natural Resources Engineering Memorandum No. 
2, which specifies the rainfall depth for Perry County in a 25 year-24 hour event is 5.0 inches. 
 
Subwatershed Hydrology Parameters 
 
Area – The area of the subwatershed is input in acres.  This can be readily calculated in AutoCAD. 
Time of Concentration (Tc) – The time of concentration is determined from the hydraulically longest 
flow path to the subwatershed outlet.  The land use parameters are applied along segments of this 
flow path, typically beginning in a land use 1 (forest with heavy ground litter) or 3 (short grass 
pasture) and as the flow path progresses this changes to a land use 8 (large gullies or diversion 
ditches) or 9 (small streams).  The data input for each land use along the flow path include any two 
of the following three parameters:  change in elevation (ΔV), change in horizontal distance (ΔH), 
and percent slope.  Note once two parameters are input the program automatically calculates the 
third parameter.   
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Muskingum K and X (Mk and Mx) – The subwatershed Muskingum K and X are the routing 
parameters used to model the flow path from the subwatershed outlet to the subwatershed 
structure.  The land use parameters and data input are similar to that for the time of concentration.  
For example, for subwatershed N5-1 of null structure 5, the time of concentration would be the land 
flow from the top of subwatershed N5-1 to the boundary between N5-1 to N5-2.  The Muskingum 
K and X is the route this water and sediment would then flow through N5-2 to null structure 5.  
Note the Muskingum K and X values for subwatershed N5-2 would be zero (0), because no routing 
takes place between the subwatershed outlet and the null structure as they are the same point. 
 
Curve Number – The curve number of a subwatershed represents the runoff potential for the area.  
This can range from 1 to 100.  A curve number of 100 represents an impervious surface with no 
rainfall or runoff abstractions (100% runoff).  It is based on the land use and treatment conditions, 
and the four hydrologic soil groups: A, B, C or D.  The Soil Conservation Service has classified 
thousands of soils into one of these four groups.  Curve numbers utilized in this analysis are those 
typically found in SMCRA permit applications accepted by Kentucky DNR when modeling bare, 
active/partially disturbed, partially reclaimed, fully reclaimed, and undisturbed ground conditions. 
 
Hydrograph Response – The hydrograph response shapes are used to predict the runoff response from 
a watershed.  These are specified as F (fast or type 1), M (medium or type 2) or S (slow or type 3) 
which corresponds to the response shape of each subwatershed.  A slow response shape would 
correspond to a forested area or an area with a lot of obstructions, while a fast response shape 
would correspond to an un-vegetated or poorly protected area.  
 
Subwatershed Sedimentology Parameters 
 
Soil Parameter (K) – The local Soil Conservation Service will have K values for most soil classes of 
topsoil or subsoil.  Typical undisturbed forest land in this project area has a K factor of 0.17.  
Disturbed soils have a K factor of 0.22. 
 
Slope Length (L) – The representative slope length (in feet) is defined as the typical slope length found 
on the subwatershed.  It is the distance from the point of origin of overland flow until the point that 
the slope decreases such that the significant deposition occurs or until the flow enters a defined 
channel.  This is not to be confused with the time of concentration length (which is a longer length) 
because time of concentration will include the length of the flow in a defined channel. 
 
Average Slope (S %) – The average slope is entered in percent, and is the typical or representative 
slope for overland flow for each subwatershed. 
 
Control Practice Factor (CP or C) – The control practice factor is defined as the ratio of sediment loss 
from an area with a given cover and conservation practice to that of a field in continuous fallow.  It 
is entered for each subwatershed.  The Soil Conservation Service has published C factors for a wide 
variety of land use conditions, including bare soil/spoil conditions (.8 to .9), to those with varying 
grades of vegetative covers (0-2 months of vegetative growth is typically .14 in this project area, 2-12 
months is .05, previously mined is .01) to undisturbed forested areas (.003). 
 
Particle Size Distribution number (PS #) – The particle size distribution curves will differ between 
disturbed and undisturbed areas.  Note in this model two particle size distribution curves were 
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entered.  The first curve applies to undisturbed (forested) areas and the second curve applies to all 
disturbed areas. 
 
 
C.          Results and Conclusions 
 
After inputting the above referenced parameters into the SEDCAD program, the peak discharge 
and sediment tons discharged into each watershed during a 25 year-24 hour rain storm event were 
calculated.  As shown in the SEDCAD models, as well as the current ground and post-mining 
subwatershed maps, the peak discharge and sediment tons discharged into each watershed is 
lowered by the remining and subsequent post-mining land use and vegetative cover plan. 
 
The results for each null structure measuring point are displayed on the exhibit maps.  The data for 
the null structure at the mouth of each watershed can be found in Appendix D.  The overall total of 
all watersheds is summarized in the table below. 
 

Sediment Loading Results 

Existing Site Conditions Post-Mining Conditions Percent Reduction

Peak Sediment Concentration (mg/l) 104,692 80,664 23% 

Sediment Tons Discharged (tons) 5,537.9 5,290.9 4.5% 

Peak Sediment Discharge Rate (cfs) 4,558.6 3,216.01 29.4% 
 
 
The above data shows that the post-mining plan sediment load, during a 25 year-24 hour rainstorm 
event when totaled for all watersheds in the project area will be reduced by 23% as compared to the 
sediment load if the same storm occurred in the watershed with current ground conditions.  Sam 
Campbell Branch itself had a drop of 32.4% in the peak sediment concentration.  The peak 
discharge rate and peak sediment concentration numbers also are lower in the post-mining model 
than in the current ground configuration.   
 
Therefore the proposed mine plan lowers the sediment load in the project area, and the overall 
mining plan will result in a net increase in aquatic resource functions. 
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3.         ASSESSMENT INFORMATION  
 
a. General Description of the Affected Environment 
 
Habitat assessments of the channels proposed to be impacted were conducted using EPA’s widely-
accepted Rapid Bioassessment Protocol.  The data obtained from the assessments and conductivity 
data were then used in the Eastern Kentucky Stream Assessment Protocol (EKSAP) for High 
Gradient Streams.  The habitat sheets are contained in Appendix B.  Refer to the table below for 
information regarding the existing habitat and Ecological Integrity Indices (EIIs) and Ecological 
Integrity Units (EIUs). 
 

Assessment 
Area 

Stream 
Length 
(feet) 

Flow 
Regime 

Normalized Values Ecological
Integrity 

Index 
(EII) 

Ecological 
Integrity 

Units Lost
(EIUs) 

Stream 
Habitat

Specific 
Conductivity 

(mhos) 

Pond SS-1 448 Intermittent 142 304 0.55 246.4 

Rock Check Dam 180 Intermittent 142 304 0.55 99.0 

Pond SS-1 Maintenance Area 261 Intermittent 142 304 0.55 143.55 

Hollow Fill #1 
120 Ephemeral

142 304 0.55 
66.0

2,183 Intermittent 1200.65
Mine Through Impact 
1st Right of UT of Sam 

Campbell Branch 
63 Ephemeral 142 304 0.55 34.65 

TOTALS 3,255     1790.25 
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All impacts listed would occur within the same UT of Sam Campbell Branch.  The following photos 
depict the existing conditions of this unnamed tributary. 
 

 
Photograph 3-1.  Existing conditions of UT of Sam Campbell Branch 
 
 



ICG Hazard, LLC  KDNR Permit No. 897-0587 
 
 

 
August 2014 15

 
Photograph 3-2.  Undercut Bank along UT of Sam Campbell Branch. 
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Photograph 3-3.  Sediment deposits along UT of Sam Campbell Branch. 
 
 
 
In addition to habitat assessments, a survey of the existing stream channel and a pebble count were 
conducted in the proposed location of the embankment ponds.     

 
Existing Channel Material 

Site ID D16 (mm) D35 (mm) D50 (mm) D65 (mm) D84 (mm) D95 (mm)

Pond SS-1 23 51 80 104 143 191 
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Existing Channel Characteristics 
Pond SS-1 

Section   
Bankfull 

Width 
(ft) 

Mean 
Depth 

(ft) 

Bankfull 
X-Sec. 
Area 

Width 
Depth 
Ratio 

Max. 
Depth 

(ft) 

Width of 
Flood 

Prone Area 

Entrenchment 
Ratio 

(ft2) (ft) 

Section 1 5.73 0.29 1.64 19.76 0.53 7.69 1.34 
Section 2 6.90 0.40 2.77 17.25 0.66 10.93 1.58 
Section 3 8.08 0.62 4.98 13.03 0.91 23.21 2.87 
Section 4 7.62 0.34 2.58 22.41 0.56 12.54 1.65 
Section 5 6.63 0.45 2.98 14.73 0.78 14.79 2.23 
Average 6.99 0.42 2.99 17.44 0.69 13.83 1.93 

 
b. Delineation/Assessment Information. 
 
The jurisdictional waters proposed to be impacted have been delineated by Summit Engineering, 
Inc. and the US Army Corps of Engineers (USACE) personnel.  An Approved Preliminary 
Jurisdictional Determination form was received from USACE on January 6, 2011 (LRL-2010-490), 
which covers the impacts proposed on KDNR Permit No. 897-0587.  A separate preliminary 
jurisdictional determination was issued for an unnamed tributary of Grapevine Creek on August 9, 
2011 under LRL-2011-385.  These letters are attached in Appendix C. 
 
Using EPA’s widely accepted Rapid Bioassessment Protocol, Summit Engineering, Inc. personnel 
assessed the habitats within the project area on March 30th, 2009.  Habitat assessment sheets are 
included in Appendix B.  
 
c. Summary of Impacts to the Aquatic Resources 
 
An aquatic survey was not conducted for this project. 
 
Using EPA’s widely accepted Rapid Bioassessment Protocol, each of the sites were scored as 
marginal or suboptimal.  The Sam Campbell Branch and Grapevine Creek watersheds, in which the 
proposed project is located, has been previously disturbed by oil/gas wells, hay/pasture/cultivated 
crops, urban development, logging, mining, and roads. 
 
4. ALTERNATIVES ANALYSIS 
 
a. Project Purpose 
 
Section 404(b)(1) guidelines state that “no discharge of dredged or fill material shall be permitted if 
there is a practicable alternative to the proposed discharge which would have less adverse impact on 
the jurisdictional waters” (40 CFR 230.10(a)). Following is an Alternatives Analysis as required under 
the Section 404(b)(1) guidelines that was conducted in order to compare the practicability and 
environmental impacts of the identified alternatives with the ultimate goal of identifying the least 
environmentally damaging, practicable alternative.  
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The Section 404(b)(1) Guidelines make a distinction between basic and overall project purpose (40 
CFR 230.10(a)).  For this project, the basic project purpose is defined as bituminous coal recovery.  
The overall project purpose, which is used as the basis for the alternatives analysis, is the recovery of 
the Hazard No. 5A, Hazard No. 7, Hazard No. 8, and Hazard No. 9 coal reserves along Roseanne 
Branch, Clear Fork, Sugar Camp Branch, Ground Hog Hollow, and unnamed tributaries of 
Grapevine Creek, as well as Abes Branch and unnamed tributaries of Sam Campbell Branch. 
 
Considerations to determine the project’s consistency with Section 404(b)(1) Guidelines are:  
 

1. Whether all appropriate and practicable steps have been taken to reduce the potential 
adverse impacts of the discharge on the jurisdictional waters. 

2. Whether the proposed project represents the least environmentally damaging, practicable 
alternative to the jurisdictional waters, so long as the alternative does not have other 
significant environmental consequences.  

3. Whether all state and/or federal environmental criteria will be met.  
4. Whether the project will result or contribute to significant degradation of the aquatic 

environment.  
 
Under Section 404(b)(1) Guidelines, the least environmentally damaging practicable alternative must 
be chosen.   An alternative is practicable if it is available to the applicant and capable of being done 
after taking into consideration cost, existing technology, and logistics in light of the project purpose 
(40 CFR 230.3(q)).   Based on this requirement, all practicable alternatives that are available and  
capable of being completed after taking into consideration cost, existing technology, and logistics in 
light of the proposed project purpose must be examined (40 CFR 230.3(q)).  
 
The practicable Alternative Analysis on the proposed project considers the following: (i) the No 
Action Alternative; (ii) Alternate Project Locations; (iii) Mining or Action Alternatives including 
Underground Mining or Surface Mining Alternatives (Contour Mining only, Contour and Highwall 
Mining, and Area Mining).  After reviewing these mining methods to determine the preferred 
alternative, fill placement alternatives are examined. 
 
b. Proposed Action and Alternatives 
 
This Alternatives Analysis will examine a “No Action” alternative, Alternate Project Locations, 
Mining Method Alternatives, and Fill Placement Alternatives. 
 
No Action Alternative 
 
The No Action Alternative is used in this document as a basis to which the Preferred Alternative is 
compared.  The No Action Alternative is not considered identical to existing or baseline conditions 
of the impacted environment.  The project area watersheds have been impacted in the past by by 
oil/gas wells, hay/pasture/cultivated crops, urban development, logging, mining, and roads.  It is 
likely these activities will continue in the future regardless of the fate of this application.  While the 
No Action Alternative is often described as “the future without the project,” the land will still likely 
be impacted in the future regardless of this project.  This alternative was eliminated as it fails to meet 
the project purpose. 
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Selection of the No Action Alternative would not result in the proposed project area remaining 
unaltered or unimpacted, but would prevent the recovery of over 5.5 million raw tons of coal 
reserves from the Hazard No. 5A, No. 7, No. 8, and No. 9 coal seams (see Table 1C) proposed by 
the project as well as prohibit the acquisition of the associated revenue by the applicant and the 
natural resource owner. Also, the No Action Alternative would result in the loss of employee jobs, 
as well as the loss of tax revenues to the local, state, and federal agencies which would be generated 
by coal recovery.     
 
Alternate Project Locations 
 
While coal is generally persistent through much of central Appalachia, individual seams vary in 
thickness, quality and depth beneath the surface and these characteristics, along with topography and 
other factors, determine the mineability of a specific coal reserve.   Property ownership, existing land 
uses, proximity to infrastructure and other criteria largely determine the availability of a coal reserve 
for mining.  A company typically selects the best available coal reserve that satisfies the requirements 
of its customers as the next project location. 
 
The subject property area meets the described criteria and has been determined to be a practicable 
location for recovery of the Hazard No. 5A, No. 7, No. 8, and No. 9 coal seams.  Therefore, the 
company must mine in the location of the coal reserves.  Other potential sites do not compare 
favorably in terms of mineability or are not available for mining by the applicant, thus those sites do 
not satisfy the project location requirements. 
 
Mining Method Alternatives 
 
The first step in the process of developing the proposed project’s least environmentally damaging 
practicable alternative or the Preferred Alternative was to evaluate the coal reserves in the proposed 
project’s mining area, based on: available geologic information such as seam thickness from 
coreholes; mine maps; experience in seam recovery; strata competency; seam separation; aerial 
extent of the seam; and other available information. The seams evaluated were the Hazard No. 5A, 
No. 7, No. 8, and No. 9 coal seams.  Summarized in Tables 1A, 1B, and 1C below are the data for 
this project area. 
 

Table 1A:  Average Seam Thickness (in feet) from Corehole Data 

Seam SC-06-09 SC-07-09 SC-08-09 Average 
Hazard 9 (Top Split) 2.71 1.94 1.10 1.92 
Hazard 9 (Bottom Split) 1.70 1.70 0.90 1.43 
Hazard 8 1.45 2.85 3.05 2.45 
Hazard 7 3.58 6.17 3.58 4.44 
Hazard 5A 3.15     3.15 
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Table 1B:  Average Seam Parting (in feet) from Corehole Data 

Seam SC-06-09 SC-07-09 SC-08-09 Average 
Hazard 9 (Top Split) 0.20 0.26 0.50 0.32 
Hazard 9 (Bottom Split) 0.75 0.00 0.00 0.25 
Hazard 8 1.65 0.98 0.95 1.19 
Hazard 7 0.02 0.03 0.03 0.03 
Hazard 5A 0.35     0.35 

 
Table 1C:  Estimated Tons In-Place 

Area Thickness In-Place 
Seam (acres) (inches) Tons 
Hazard 9 (Top) 172.0 23 574,511 
Hazard 9 
(Bottom) 172.0 17 429,560 
Hazard 8 301.4 29 1,286,640
Hazard 7 55.0 53 425,814 
Hazard 5A 513.0 38 2,815,631

Total: 5,532,156
 
 
 
The area for each coal seam in Table 1C was calculated from the attached seam maps.  The total 
estimated resource tons of coal within the project area is about 5.5 million tons.  This quantity will 
be used as a basis for comparison within the mining alternatives. 
 
Underground Mining 
 
Mining in the project area is proposed for the Hazard No. 5A, No. 7, No. 8, and No. 9 coal seams 
only.  ICG has established minimum criteria for an area of coal in this specific project site to be 
considered practicable for underground mining.  To be considered as an underground mineable 
reserve, the reserve area typically has to meet all of the following control criteria which are 
characteristic for the mining industry with some site specific modifications. These criteria are: 
 

i) Minimum coal height of 30 inches; 
ii) Minimum clean tons per foot (CTPF) of 2.0; 
iii) Parting height of less than 24 inches; 
iv) Ability to mine at least 50% of the in-place tonnage with a continuous miner; 
v) Minimum of 40’ of competent rock to another mineable seam; 
vi) Minimum cover thickness of 100 feet;  
vii) Minimum underground mining reserve base (areas where top surface elevation is 

more than 100’ above the coal seam elevation) of 500,000 tons; and 
viii) Minimize potential for re-disturbance of the land by maximizing overall seam 

recovery in the project. 
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A summary of the underground mining criteria as applied to each seam within the project area is provided in 
Table 2. 
 

 
Table 2 

Underground Mining Criteria 

> 40' to 
Mineable 

Seam Seam 

Coal 
Ht. > 
30" 

CTPF 
≥ 2.0 

Parting 
Ht. < 
24" 

50% 
Recovery 

Cover > 
100' 

> 500,000 
tons 

% Seam 
Recovery 

Min. Re-
disturbance 

Hazard 9 (Top) No No Yes Yes No Yes No 0% No 

Hazard 9 (Bottom) No No Yes Yes No Yes No 0% No 

Hazard 8 No No Yes Yes Yes Yes No 0% No 

Hazard 7 Yes Yes Yes Yes Yes Yes No 0% No 

Hazard 5A Yes Yes Yes Yes Yes Yes Yes 40% No 

Overall Project: 20% No 
 
Hazard No. 9  
 
The Hazard No. 9 seam consists of two splits.  The top split lies at an approximate elevation of 1320 
feet with an average thickness of 23 inches.  The bottom split lies just below the top split at an 
approximate elevation of 1310 feet with an average thickness of 17 inches. The bottom split is 60 
feet above the Hazard No. 8 seam.  The estimated underground mining reserve base for the top split 
is 137,258 tons, and for the bottom split is 102,645 tons.   
 
Both of these splits fail to meet underground mining criteria i) minimum coal height of 30 inches, ii) 
minimum CTPF of 2.0, v) minimum of 40’ of competent rock to another mineable seam and vii) 
minimum underground mining reserve base of 500,000 tons.  As a result of failing to meet all 
criteria, no underground mining can be done in this seam and underground mining is therefore 
eliminated as a practicable alternative for this seam. 
 
Hazard No. 8  
 
The Hazard No. 8 seam is located approximately 60 feet above the Hazard No. 7 seam, and 60 feet 
below the Hazard No. 9 seam, at an at an approximate elevation of 1250 feet.  This seam has an 
average thickness of approximately 29 inches and has an estimated underground mining reserve base 
of 102,645 tons.   
 
This seam fails to meet underground mining criteria i) minimum coal height of 30 inches, ii) 
minimum CTPF of 2.0, and vii) minimum underground mining reserve base of 500,000 tons.  As a 
result of failing to meet all criteria, no underground mining can be done in this seam and 
underground mining is therefore eliminated as a practicable alternative for this seam. 
 
Hazard No. 7 
 
The Hazard No. 7 seam is located approximately 80 feet above the Hazard No. 5A seam, and 60 
feet below the Hazard No. 8 seam, at an approximate elevation of 1190 feet.  This seam has an 
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average thickness of approximately 53 inches and has an estimated underground mining reserve base 
of 0 tons.   
 
This seam fails to meet underground mining criteria ii) minimum CTPF of 2.0, and vii) minimum 
underground mining reserve base of 500,000 tons. As a result of failing to meet all criteria, 
underground mining is eliminated as a practicable alternative for this seam. 
 
Hazard No. 5A 
 
The Hazard No. 5A seam is the lowest in elevation in the project area at approximately 1110 feet, 80 
feet below the Hazard No. 7 seam.  This seam has an average thickness of approximately 38 inches, 
with an estimated underground mining reserve base of 2,240,430 tons.   
 
This meets criteria i) through vii) for underground mining.  However, this method has a percent 
seam recovery of only 40%.  Thus it is likely that future re-disturbance would occur, which violates 
criteria viii) minimize potential for re-disturbance of the land.  As a result of failing to meet all 
criteria, underground mining is eliminated as a practicable alternative for this seam. 
 
Conclusion 
 
As shown in Table 2 above, the overall project recovery of reserves is approximately 20%.  Further, 
as described above, underground mining in each of the seams within the project area has been 
eliminated as a practicable alternative for failure to meet all the criteria.  Therefore the underground 
mining method has been eliminated as a practicable alternative for this project area. 
 
Contour Surface Mining (stand-alone method) 
 
ICG has established minimum criteria for practicable contour mining of this specific project site.  
To be considered as a contour surface mining reserve, the reserve area has to meet all of the 
following control criteria which are characteristic for the mining industry with some site specific 
modifications. These criteria are: 
 

i) Minimum individual seam thickness of 9 inches; 
ii) Maximum cumulative mining ratio (bank cubic yards of overburden per clean 

recoverable tons of coal) of 16:1*; 
iii) Ground slope ≤ 60% to allow for re-grade without increasing the cumulative mining 

ratio; 
iv) Individual seam reserve base should have ≥ 500,000 clean recoverable tons;  
v) Minimum 90% pit recovery; and 
vi) Minimize potential for re-disturbance of the land by maximizing overall seam 

recovery in the project. 
 

*Mining Ratio as defined above is dependent on market conditions as of the date of this report. 
 
A summary of the contour surface mining criteria as applied to each seam within the project area is 
provided in Table 3. 

Table 3 
Contour Surface Mining (Stand-Alone) Criteria 
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Seam 
Coal Ht. 

> 9" 
Ratio ≤ 

16:1 
Ground 

Slope ≤ 60%
≥ 500,000 

tons 
Min. 90% 
Recovery 

% Seam 
Recovery  

Minimize Re-
disturbance 

Hazard 9** Yes Yes Yes No Yes 0% No 

Hazard 8 Yes Yes Yes Yes Yes 39% No 

Hazard 7 Yes No Yes No Yes 0% No 

Hazard 5A Yes Yes Yes No Yes 0% No 

Overall Project: 9% No 

**Note both splits of the Hazard 9 seam can be taken in one contour cut and therefore calculated together.
 
Hazard No. 9  
 
The Hazard No. 9 seam consists of two splits.  The top split lies at an approximate elevation of 1320 
feet with an average thickness of 23 inches.  The bottom split lies just below the top split at an 
approximate elevation of 1310 feet with an average thickness of 17 inches. The bottom split is 60 
feet above the Hazard No. 8 seam.  The contour mining reserve base for both splits is 451,378 tons.   
 
This fails to meets criteria iv) individual seam should have ≥ 500,000 clean recoverable tons above 
for stand-alone contour mining.  As a result of failing to meet all criteria, no stand-alone contour 
mining can be done in this seam and is eliminated as a practicable alternative for this seam. 
 
Hazard No. 8  
 
The Hazard No. 8 seam is approximately 60 feet above the Hazard No. 7 seam, and 60 feet below 
the Hazard No. 9 seam, at an approximate elevation of 1250 feet.  This seam has an average 
thickness of approximately 29 inches and has an estimated contour mining reserve base of 594,442 
tons.   
 
This meets criteria i) through v) above for stand-alone contour mining.  However, this method has a 
percent seam recovery of only 38%.  Thus it is likely that future re-disturbance would occur, which 
violates criteria vi) minimize potential for re-disturbance of the land.  As a result of failing to meet all 
criteria, stand-alone contour mining is eliminated as a practicable alternative for this seam. 
 
Hazard No. 7 
 
The Hazard No. 7 seam is approximately 80 feet above the Hazard No. 5A seam, and 60 feet below 
the Hazard No. 8 seam, at an approximate elevation of 1190 feet.  This seam has an average 
thickness of approximately 53 inches and has an estimated contour mining reserve base of 0 tons.   
 
This fails to meets criteria iv) individual seam should have ≥ 500,000 clean recoverable tons above 
for stand-alone contour mining.  As a result of failing to meet all criteria, no stand-alone contour 
mining can be done in this seam and is eliminated as a practicable alternative for this seam. 
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Hazard No. 5A 
 
The Hazard No. 5A seam is the lowest in elevation in the project area at approximately 1110 feet, 80 
feet below the Hazard No. 7 seam.  This seam has an average thickness of approximately 38 inches, 
with an estimated contour mining reserve base of 417,131 tons.   
 
This fails to meets criteria iv) individual seam should have ≥ 500,000 clean recoverable tons above 
for stand-alone contour mining.  As a result of failing to meet all criteria, no stand-alone contour 
mining can be done in this seam and is eliminated as a practicable alternative for this seam. 
 
Conclusion 
 
As shown in Table 3 above, the overall project area recovery of reserves is approximately 9%. This 
small project area recovery does not minimize potential for re-disturbance of the land.  Further, as 
described above, stand-alone contour mining in each of the seams within the project area has been 
eliminated as a practicable alternative for failure to meet all the criteria.   
 
Contour Surface Mining with Highwall/Auger Mining (a combined method) 
 
The addition of highwall/auger mining to contour surface mining would incrementally increase the 
reserve recovery.  This combined method of mining utilizes contour surface mining to provide seam 
access and operational area for the highwall/auger machinery to work.  A combination of contour 
and highwall/auger mining must meet the same criteria as stand-alone contour mining in addition to 
the following criteria to be considered practicable.  ICG has established minimum criteria for 
practicable highwall/auger mining of this specific project site.  These criteria are: 
 

i) Total seam height ≥ 24 inches; 
ii) Minimum 500,000 in-place tons within the contour and highwall/auger area; 
iii) Maximum in-seam parting thickness of 18 inches for shale, 5 inches for sandstone; 
iv) Highwall mining areas have 45% recovery of in-place resource;  
v) Cumulative mining ratio (bank cubic yards of overburden per clean recoverable tons of 

surface and auger/highwall mined coal) less than or equal to 16:1*; and 
vi) Minimize potential for re-disturbance of the land by maximizing overall seam recovery in the 

project. 
 
*Mining Ratio as defined above is dependent on market conditions as of the date of this report. 
 
A summary of the contour and highwall/auger mining criteria as applied to each seam within the 
project area is provided in Table 4. 
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Table 4 
Contour and Highwall/Auger Mining Criteria 

% Seam 
Recovery - 
Contour & 

HW/A 
Mining Seam 

Seam 
Ht. ≥ 
24" 

≥ 500,000 
tons 

In-Seam 
Parting 

<18"/<5”

80% - 
90% 

Recovery
Cumulative 
Ratio ≤ 16:1

Minimize 
Re-

disturbance 

Hazard 9 (Top) No No Yes Yes Yes 0% No 

Hazard 9 (Bottom) No No Yes Yes Yes 0% No 

Hazard 8 Yes Yes Yes Yes Yes 64% No 

Hazard 7 Yes No Yes Yes Yes 0% No 

Hazard 5A Yes Yes Yes Yes Yes 51% Yes 

Overall Project: 41% No 
 
Hazard No. 9  
 
The Hazard No. 9 seam consists of two splits.  The top split lies at an approximate elevation of 1320 
feet with an average thickness of 23 inches.  The bottom split lies just below it at an elevation of 
about 1310 feet with an average thickness of 17 inches. The bottom split is 60 feet above the Hazard 
No. 8 seam. The contour and highwall/auger mining in-place reserve base for the top split is 
775,000 tons, and for the bottom split is 106,428 tons.   
 
Both the top split and bottom split fail to meet criteria i) minimum coal height of 24 inches and 
criteria iv) individual seam should have ≥ 500,000 clean recoverable tons above for stand-alone 
contour mining..  As a result of failing to meet all criteria, no highwall/auger mining can be done in 
either split of this seam and is eliminated as a practicable alternative for this seam. 
 
Hazard No. 8  
 
The Hazard No. 8 seam is approximately 60 feet above the Hazard No. 7 seam, and 60 feet below 
the Hazard No. 9 seam, at an approximate elevation of 1250 feet.  This seam has an average 
thickness of approximately 29 inches and has an estimated in-place contour and highwall/auger 
mining reserve base of 696,254 tons.   
 
This meets criteria i) through v) above for contour and highwall/auger mining.  However, this 
method has a percent seam recovery of only 63%.  Thus it is likely that future re-disturbance would 
occur, which violates criteria vi) minimize potential for re-disturbance of the land.  As a result of 
failing to meet all criteria, contour and highwall/auger mining is eliminated as a practicable 
alternative for this seam. 
 
Hazard No. 7 
 
The Hazard No. 7 seam is approximately 80 feet above the Hazard No. 5A seam, and 60 feet below 
the Hazard No. 8 seam, at an approximate elevation of 1190 feet.  This seam has an average 
thickness of approximately 53 inches and has an estimated in-place contour and highwall/auger 
mining reserve base of 0 tons.   
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This fails to meets criteria iv) individual seam should have ≥ 500,000 clean recoverable tons above 
for stand-alone contour mining.  As a result of failing to meet all criteria, no stand-alone contour 
mining can be done in this seam and is eliminated as a practicable alternative for this seam. 
 
Hazard No. 5A 
 
The Hazard No. 5A seam is the lowest in elevation in the project area at approximately 1110 feet, 80 
feet below the Hazard No. 7 seam.  This seam has an average thickness of approximately 38 inches, 
with an estimated in-place contour and highwall/auger mining reserve base of 1,080,066 tons.   
 
This meets criteria i) through v) above for contour and highwall/auger mining.  Furthermore, this 
method has a percent seam recovery of 51%.  Thus this method also meets criteria vi) minimize 
potential for re-disturbance of the land.  As a result of meeting all criteria, contour and 
highwall/auger mining is the practicable alternative for this seam. 
 
Conclusion 
 
As described in the seam descriptions above, contour and highwall/auger mining in each of the 
seams within the project area (with the exception of the Hazard No. 5A seam) has been eliminated 
as a practicable alternative because they fail to meet all criteria.  The Hazard No. 5A seam, however, 
meets all criteria.  Therefore contour and highwall/auger mining is the practicable alternative for the 
Hazard No. 5A seam. 
 
Area Mining (stand alone method) 
 
ICG has established minimum criteria, all of which must be met, in order for area mining to be 
considered practicable on this specific project site.  These criteria are: 
 

i) Total seam height ≥ 12 inches; 
ii) Minimum 100,000 clean recoverable tons within the resource area; 
iii) Pit recovery of 90%;  
iv) Maximum cumulative mining ratio (bank cubic yards of overburden per clean recoverable 

tons of coal) of 20:1(1) , and 
v) Minimize potential for re-disturbance of the land by maximizing overall seam recovery in the 

project. 
 
(1) Mining Ratio as defined above is dependent on market conditions as of the date of this report. 
 
A summary of the area mining (stand alone method) criteria as applied to each seam within the 
project area is provided in Table 5 and 6. 
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Table 5 
Area Mining Criteria 

Seam 

Seam 
Ht. ≥ 
12" 

≥ 100,000 
tons 

90% Pit 
Recovery 

Cumulative(1) 

Ratio ≤ 20:1 
% Seam 

Recovery 
Minimize Re-
disturbance 

Hazard 9 (Top) Yes Yes Yes No 90% Yes 

Hazard 9 (Bot) Yes Yes Yes No 90% Yes 

Hazard 8 Yes Yes Yes No 90% Yes 

Hazard 7 Yes Yes Yes Yes 90% Yes 

Hazard 5A Yes Yes Yes No 0% No 

Overall Project: 44% No 
 
 

(1) Note:  It is assumed that when all area mining criteria are met for a seam, all seams above it 
are mined.  Therefore the % seam recovery is also calculated for all seams above a seam that 
meets the area mining criteria. 

 
 
 

Table 6: Cumulative Ratio Calculations - Area Mining 

Overburden Recoverable Reserve Cumulative 

Seam (cubic yards) (Tons) Ratio(2) 

Hazard 9 18,925,041 858,132 20.05 

Hazard 8 41,915,667 1,157,976 20.79 

Hazard 7 46,526,021 383,232 19.39 

Hazard 5A 145,364,001 2,488,228 29.74 
 

(2) Note: The cumulative mining ratio is the ratio of the total cubic yards of overburden for the 
seam listed to the total recoverable tons of coal extracted to that coal seam.  For example, 
the cumulative ratio of the Hazard 7 seam is (46,526,021 yd3)/(383,232 +1157,976 +858,132 
tons), or 19.39.   

 
 
Hazard No. 9 – area mining 
 
The Hazard No. 9 seam consists of two splits.  The top split lies at an approximate elevation of 1320 
feet with an average thickness of 23 inches.  The bottom split lies just below it at an approximate 
elevation of 1310 feet with an average thickness of 17 inches. The bottom split is 60 feet above the 
Hazard No. 8 seam. The area mining recoverable reserve base for the top split is 545,524 tons, and 
for the bottom split is 407,957 tons.   
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As shown by Table 6 above, this fails to meet criteria iv) maximum cumulative mining ratio of 16:1.    
As a result of failing to meet all criteria, area mining the Hazard No. 9 seam is eliminated as a 
practicable alternative for this seam. 
 
Hazard No. 8 and above – area mining 
 
The Hazard No. 8 seam is approximately 60 feet above the Hazard No. 7 seam, and 60 feet below 
the Hazard No. 9 seam, at an approximate elevation of 1250 feet.  This seam has an average 
thickness of approximately 29 inches and has an estimated area mining recoverable reserve base of 
1,286,640 tons. 
 
As shown by Table 6 above, this fails to meet criteria iv) maximum cumulative mining ratio of 16:1.  
As a result of failing to meet all criteria, area mining the Hazard No. 8 seam and above is eliminated 
as a practicable alternative for this seam. 
 
Hazard No. 7 and above – area mining 
 
The Hazard No. 7 seam is approximately 80 feet above the Hazard No. 5A seam, and 60 feet below 
the Hazard No. 8 seam, at an approximate elevation of 1190 feet.  This seam has an average 
thickness of approximately 53 inches and has an estimated area mining recoverable reserve base of 
425,814 tons.   
 
This meets all the criteria above for area mining.  Area mining the Hazard No. 7 seam (Box Cut) and 
above (including the Hazard No. 8 and Hazard No. 9 seams) maximizes resource recovery of the 
Hazard No. 7 seam and above.  As a result of maximizing resource recovery, the surface area above 
these seams will not be disturbed again for the purposes of coal removal, which minimizes the 
potential for re-disturbing the land.  As a result of meeting all criteria, area mining is considered the 
practicable alternative for the Hazard No. 7 seam and above. 
 
Hazard No. 5A and above – area mining 
 
The Hazard No. 5A seam is the lowest in elevation in the project area at approximately 1110 feet, 80 
feet below the Hazard No. 7 seam.  This seam has an average thickness of approximately 38 inches, 
with an estimated area mining recoverable reserve base of 2,764,697 tons.   
 
As shown by Table 6 above, this fails to meet all the criteria for area mining and is eliminated as a 
practicable alternative. 
 
Conclusion 
 
As shown in Table 5 above, the overall project recovery of reserves is approximately 44%. This 
overall project recovery does not minimize potential for re-disturbance of the land.  Further, as 
described above, area mining all of the seams within the project area (the Hazard No. 5A seam and 
above) has been eliminated as a practicable alternative.   
 
However, area mining the Hazard No. 7 seam and above meets all area mining criteria.  Therefore, 
area mining of the Hazard No. 7 seam and above is considered a practicable alternative for the 
Hazard No. 7 seam and above. 
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Fill Placement Alternatives 
 
Potential excess overburden disposal locations that were contiguous with the mining area were 
identified and analyzed in the Fill Placement Optimization Process (FPOP).  The FPOP document 
is attached for reference in Appendix E.   
 
Hollow A (as referred to in the FPOP document) is the location of Hollow Fill #1 in KDNR Permit 
No. 897-0587.  This hollow is the only location analyzed in the FPOP that was used in the project.  
This fill location provides sufficient storage of excess overburden.  By using only one fill in the 
project, rather than several small fills, fewer watersheds are impacted.  The location of this hollow 
fill is dictated by the mining plan, which is affected by how the coal reserves lay within the project 
area, access to the property, quality of coal throughout the property, and the ratio of the total cubic 
yards of overburden to the total recoverable tons of coal extracted to that coal seam. 
 
Hollow Fill #1 complies with the Fill Placement Optimization Process (FPOP) as described in 
KDNR’s issued Reclamation Advisory Memorandum (RAM) #145.  The FPOP analysis is provided 
in Appendix E. The RAM 145 process for the proposed project allows the construction of hollow 
fills to impact 5,204 linear feet of stream and to cause the loss of approximately 2,364 EIUs.  ICG’s 
proposed hollow fill impacts (not including sediment structures, rock check dam, pond maintenance 
area, and mine-through impact) total 2,303 linear feet of stream and results in the loss of 
approximately 1,267 EIU’s.  Therefore, ICG’s proposed mine plan complies with the requirements 
of RAM 145.  
 
c.  Preferred Alternative 
 
The preferred alternative is a combination of the practicable alternatives stated above.  The 
preferred alternative meets the basic project purpose to recover 3.88 million tons of bituminous coal 
within the project area. The preferred alternative as applied to each specific mineable seam results in 
the following: 
 

Table 7 
Preferred Alternative 

Seam Method 
% Seam 

Recovery 
Minimize Re-
disturbance 

Hazard 9 Area 90% Yes 

Hazard 8 Area 90% Yes 

Hazard 7 Area 90% Yes 

Hazard 5A Contour and HW/Auger 51% Yes 

Total Project Area: 70% Yes 
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 The Hazard No. 7, the Hazard No 8, and the Hazard 9 will be area mined to maximize the 
amount of coal recovered in the project area and minimize the potential for future re-
disturbance of the seams. 

 
 The Hazard No. 5A seam will be contour and highwall/auger mined to maximize the 

amount of coal recovered within the project area.  As shown in Table 7 above, 
approximately 51% of the seam will be recovered.  However, this method does minimize the 
potential for re-disturbance the seam.  The Hazard No. 5A cannot be area mined because 
the mining ratio is greater than 20:1, cannot be stand-alone contour mined because the 
stand-alone contour reserve base is less than 500,000 tons nor can it be underground mined 
because the percent seam recovery is only 40%. 

 
 
5. ENDANGERED SPECIES AND CULTURAL RESOURCES 
 
a. Endangered Species 
 
On behalf of ICG, an Indiana Bat summer mist net survey and winter habitat assessment was 
conducted by Appalachian Technical Services, Inc. in the summer of 2009 for KDNR Permit No. 
897-0587 (formerly KDNR Permit No. 897-0507).  No Indiana bats were captured and no potential 
Indiana bat winter habitats were identified within the proposed project area.  Based upon a review of 
the survey finding, the US Fish and Wildlife Service found the survey acceptable.  This is noted in an 
attached email (see Appendix F) dated September 10, 2009 from Carrie Lona Allison (USFWS) to 
David Baldridge (USACE). 
 
Because this survey was completed over 5 years ago, another survey is currently being completed.  
Once the results of this survey are received, they will be forwarded to USACE and KDNR.   
 
b. Cultural Resources 
 
On behalf of ICG, a cultural resource survey was completed by Cultural Resource Analysts, Inc. for 
KDNR Permit No. 897-0587 (formerly KDNR Permit No. 897-0507).  During the survey, one 
historic cemetery was recorded and one previously recorded cemetery was revisited.  Both 
cemetaries are shown on the MRP with 100 ft buffer zones and will not be impacted by the mining 
project.  A letter from the Critical Resources Review Section of the Division of Mine Permits is 
attached for reference (see Appendix F). 
 
 
6. AVOIDANCE, MINIMIZATION, AND MITIGATION 
 
In an effort to avoid and reduce impacts to jurisdictional waters, ICG will use on-bench sediment 
and drainage control as is practicable.  This will prevent construction of additional in-stream ponds.  
Only one in-stream pond is proposed on KDNR Permit 897-0587.  This pond will be removed once 
the project is complete and the stream will be restored using natural channel design techniques. 
 
Excess spoil is being used to reclaim pre-law highwalls that would otherwise be placed in hollow 
fills.  Reclamation of these highwalls will reduce the amount of spoil required to be placed in Hollow 
Fill #1, as well as improve the aquatic environment in the vicinity of the project. 
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In order to reduce the amount of excess spoil, the Hazard 7 seam is only being area mined in a few 
select locations.  By not area mining the entire Hazard 7 seam in the project area, the size of Hollow 
Fill #1 has been reduced and the impacts to jurisdictional waters have been reduced. 
 
Portions of the Hazard 5A seam which were originally intended to be contour mined have been 
removed from the plan in order to reduce impacts to jurisdicational waters. 
 
The crest elevation of Hollow Fill #1 has been raised above the lowest seam to be mined in order to 
store additional excess overburden in the same footprint area.  This will minimize impacts to 
jurisdictional waters. 
 
In order to construct Hollow Fill #1, all drainage will be directed away from the fill construction 
zone.  Once the fill construction zone is cleared and grubbed, durable sandstone will be placed in 
the old stream bed to form an underdrain.  The material used in the underdrain will be comprised of 
the cleanest durable sandstone available on the site.  The underdrain will be wrapped with filter 
fabric to prevent clogging.  As spoil placement begins, care will be taken to insure the spoil material 
is clear of any strata that is thought to be a contributor of high conductivity levels.  Particular 
attention will be given to material located near the coal seam.  This material will be placed away from 
the fill area in other storage areas on the permit.  Material used in the construction of the fill will be 
placed in lifts and compacted with rubber tired vehicles.  The front face of the fill will be graded.  
Upon completion of the spoil placement into the fill, final grading will be completed to quickly shed 
water off the top of the fill and into the constructed side drains.  Finally, revegetation of the face of 
the fill will be completed promptly after the final grading. 
 
Temporary sediment control such as silt fences, straw bales, rock checks, dikes, and/or channel 
barriers would be used, as necessary, to prevent the transportation of sediment downstream during 
pond construction.  Any disturbed areas would be seeded as is practicable after being brought to 
final grade. 
 
Construction of the in-stream pond will take place in periods of low flow to minimize the transport 
of sediment to downstream areas. 
 
The hollow fill and mining areas will be reclaimed and re-vegetated after mining to prevent 
transportation of sediment downstream.  Additionally, the mining area will be restored to AOC, 
which reduces the hollow fill storage requirements and impacts to jurisdictional waters. 
 
ICG has demonstrated compliance with the RAM 145 model for this project.  The RAM 145 
process for the proposed project allows the construction of hollow fills to impact 5,204 linear feet of 
stream and to cause the loss of 2,364 EIUs.  ICG’s proposed hollow fill impacts (not including 
sediment structures, rock check dam, pond maintenance area, and mine-through impact) total 
approximately 2,303 linear feet of stream and results in the loss of approximately 1,267 EIU’s.  
Therefore, ICG’s proposed mine plan complies with the requirements of RAM 145.  
 
In addition to the avoidance, minimization, and mitigation measures described above, ICG will 
implement the following Best Management Practices (BMPs) in an effort to protect the quality of 
downstream aquatic resources: 
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 The backfill will be placed and compacted as necessary to ensure stability, prevent mass 
movement, and reduce infiltration of precipitation and surface runoff into the fill; 

 Any coal seam materials that must be placed in the backfill will not be exposed to drainage 
and will be covered with a minimum of 4 feet of non-toxic, non-combustible material; 

 ICG will implement field testing procedures to identify excessive TDS and sulfate-producing 
materials, which will then be stored in areas of the mine outside of drainage paths; 

 Sediment and erosion control measures will be inspected by a qualified individual appointed 
by ICG’s management at least once per quarter to ensure the structures and measures are 
functioning properly and to identify any required maintenance; 

 ICG will follow SMCRA’s progressive clearing and grubbing recommendations; 
 ICG will use chemical flocculants designed for reduction of total suspended solids, total 

dissolved solids, and conductivity in in-stream embankment ponds upon the identification of 
high levels of these parameters by EPA or other agency and approval to use by the 
Kentucky Division of Water; 

 Existing vegetation will be retained to the extent practicable between the mining area and 
surrounding waterways; 

 Topsoil or topsoil substitute, as approved by the Kentucky Department for Natural 
Resources in the SMCRA permit for this project, will be stockpiled and managed so that re-
graded areas can be covered with a layer of topsoil or topsoil substitute as quickly as 
practicable to avoid exposure of the fractured overburden material to surface water runoff; 

 Sumps and secondary sediment control measures (i.e., berms, silt fences, straw bales, check 
dams, multiple sediment ponds in-series, diversion channels) will be established and used as 
practicable and necessary to supplement primary sediment control structures; 

 Runoff will be diverted away from disturbed areas to the extent practicable; 
 Contemporaneous reclamation techniques will be used to the extent practicable to reduce 

the area of disturbed acreage; 
 Vegetation will be established in the re-graded areas of the mine as quickly as practicable to 

reduce erosion; 
 Chemical treatment of the sediment pond will be used, if necessary and practicable, to cause 

precipitation and settling of chemical species; 
 Aeration will be used, if necessary and practicable, to facilitate precipitation and settling of 

species; 
 Roads will be constructed with appropriate sediment control, as is necessary and practicable; 
 Any temporarily impacted channels will be restored using natural stream channel design 

techniques upon removal of the temporary structure; 
 To the extent practicable, ICG will use weathered strata for surfaces to be in direct contact 

with runoff and drainage paths; 
 To the extent practicable, ICG will generate larger rock fragments through the blasting 

process so as to reduce the surface area available for water contact in the backfill areas; 
 Acidic and toxic material encountered during the mining operation will be handled in 

accordance with the approved Toxic Materials Handling Plan from the SMCRA permit; and 
 Diversion channels will be constructed to pass flows as dictated by the SMCRA regulations 

so as to prevent additional erosion and sediment transport from disturbed areas.  
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7. CUMULATIVE IMPACT ASSESSMENT 
 
The proposed mining operation is located in both the Sam Campbell watershed (HUC 
#05100201100180) and the Grapevine Creek watershed (HUC #05100201110010).  The proposed 
project area is located specifically in tributaries of Roseanne Branch, Clear Fork, Sugar Camp 
Branch, Ground Hog Hollow, and unnamed tributaries of Grapevine Creek, as well as Abes Branch 
and unnamed tributaries of Sam Campbell Branch. 
  
In evaluating this project, the boundaries of the area subjected to USACE’s consideration of 
individual and cumulative adverse impacts were limited to the “waters of the United States” and 
both the Sam Campbell watershed (HUC #05100201100180) and the Grapevine Creek watershed 
(HUC #05100201110010). All impacted “waters of the United States” and the proposed permit area 
is located in these two HUCs.  The Sam Campbell watershed is 1,467.8 acres while the Grapevine 
Creek watershed is 6,452.6 acres.  The combined acreage of the HUCs used in this analysis is 7920.4 
acres. 
 
The Sam Campbell and Grapevine Creek watersheds within the project area have been impacted by 
oil/gas wells, hay/pasture/cultivated crops, urban development, logging, mining, and roads. The 
proposed post-mining land use is fish and wildlife habitat. The proposed impacts associated with 
this project include Hollow Fill 1, Pond 1, drainage corridor, pond maintenance area, and one mine-
through impact area.  
 
No special aquatic sites were identified within the project area based on site surveys conducted by 
Summit Engineering, Inc. personnel. 
 
Environmental impacts on the watershed include by oil/gas wells, hay/pasture/cultivated crops, 
urban development, logging, mining, and roads.  The following table provides a summary of the 
past, present, and reasonably foreseeable future impacts in the aforementioned watersheds. 
 
In the following table, the past impacts of mining and logging are not carried forward to the “Total 
Past and Present Impacts” row or to the “Total Past, Present, and Future Impacts” row.  Gas/oil 
wells that have been abandoned or plugged were not carried forward to those sections, either.  The 
only categories of past impacts currently impacting the watershed or that will impact the watershed 
in the future are the classifications of hay/pasture/cultivated crops, urban development, and 
railroads/roads.  Therefore, only the acreage from these categories will be carried forward to the 
“Total Past and Present Impacts” and “Total Past, Present, and Future Impacts” sections. 
 
It should be noted acreages below are obtained from several different independent sources (cited in 
the footnotes).  Because of this, there could be some overlapped acreages that are counted in two 
different categories.  Thus, the acreages and percentages in the following table could be a slight 
overestimation. 
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PAST, PRESENT, & REASONABLY FORESEEABLE FUTURE IMPACTS IN THE  

SAM CAMPBELL AND GRAPEVINE CREEK HUCS 
Past Impacts 

Description Acreage % of Watershed 
Gas/Oil Wells1 9.0 0.1 

Hay/Pasture/Cultivated Crops2 131.8 1.7 
Urban Development3 644.2 8.1 

Logging4 14.5 0.2 
Railroads/Roads5 80.3 1.0 
Previous Mining6 2119.6 26.8 

Subtotal Past Impacts 2999.4 37.9 
Present Impacts 

Gas/Oil Wells1 8.0 0.1 
Active Mining6 1827.0 23.1 

Subtotal Present Impacts 1835.0 23.2 

Total Past and Present Impacts 2691.3 34.0 

Future Impacts 
KDNR Permit 898-0508 (w/in these 

HUCs) 
236.3 2.9 

KDNR Permit 897-0587 555.3 7.0 
KDNR Permit 897-0543 Amendment 2 

(w/in these HUCs) 
138.75 1.8 

Subtotal Future Impacts 930.75 11.7 

Total Past, Present, and Future Impacts 3,622.05 45.7 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

                                                 
1 Data obtained from Kentucky Geological Survey.  Assumed 1 acre/well. 
2 Data obtained from 2006 National Land Cover Database (Hay/Pasture and Cultivated Crops categories). 
3 Data obtained from 2006 National Land Cover Database (Developed – Open Space, Developed – Low Intensity, Developed – Medium    

Intensity, and Developed – High Intensity categories). 
4 Data obtained from KY GAP Analysis Land Cover Map (Early Successional Deciduous Forest category). 
5 Data obtained from KYTC GIS layers.  Assumed 20’ width. 
6 Data obtained from Division of Mine Permits Cumulative Hydrologic Impact Assessment. 
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8. MITIGATION 
 
In order to mitigate for the impacts associated with this project, ICG proposes to submit an in-lieu 
fee payment to the Kentucky Department of Fish and Wildlife Resources Wetland and Stream Fee-
in-Lieu-of (FILO) Mitigation Program, as well as the Troublesome Creek Environmental Authority.  
A total of $1,310,463 will be paid in order to offset impacts to jurisdictional waters impacted by this 
project.   Of this total, 25% ($327,615) will be paid to the Troublesome Creek Environmental 
Authority.  
 

IMPACT SITE IN-LIEU FEE 
Pond SS-1 $180,364.80 

Rock Check Dam $72,468.00 
Pond SS-1 Maintenance Area $105,078.60 

Hollow Fill #1 $927,187.80 

Mine-Through Impact 
1st Right of UT of Sam Campbell Branch $25,363.80 

TOTAL $1,310,463.00 
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APPENDIX B 

Habitat Assessment Sheets, EII Calculations, 
                        and Benthic Survey 



**(Genus/species Level Taxonomy - Riffle Only Sample)**

Project ID: ICG 897-0507

Stream/Reach: 1L UT of Sam Campbell Branch (Drain 6)

Assessment Objectives:

NA    Ecological Integrity Index (MBI + Habitat Integrity + Conductivity)

0.55    Ecological Integrity Index ( Habitat Integrity + Conductivity)

Variables Measure Units

>>>>>>> Enter quantitative or categorical measure from Field Data Sheet in shaded cells
RBP Habitat Parameters
1.  Epifaunal Substrate 15 no units (0-20)

2.  Embeddedness 13 no units (0-20)

3.  Velocity/Depth Regime 10 no units (0-20)

4.  Sediment Deposition 15 no units (0-20)

5.  Channel Flow Status 14 no units (0-20)

6.  Channel Alteration 11 no units (0-20)

7.  Freq. Of Riffles (bends) 18 no units (0-20)

8.  Bank stability (both combined) 16 no units (0-20)

9.  Veg. Protection (both combined) 14 no units (0-20)

10.  Riparian Width (both combined) 16 no units (0-20)

Total Habitat Score 142 no units Subindex

Habitat Integrity 0.53

Macroinvertebrate Data - Genus/species Level

11.  Genus/species Taxa Richness # of taxa sampled

12. Genus/species EPT Richness # of EPT species sampled

13.  % Ephemeroptera % Mayflies (0-100)

14. % Chironomidae & Oligochaeta % Midges & Worms (0-100)

15. % Clingers % Clingers (0-100)

16. mHBI no units

Macroinvertebrate Bioassessment NA no units NA

Conductivity 304 microMHOs 0.56

Insert Photo Here

EII Calculation for High Gradient Streams in Eastern Kentucky Coalfield  (VERSION 2002.6) 







INTENSIVE SURVEY MONITORING REPORT 

For KPDES 402 Permit Requirements 

KDNR PERMIT NO. 897-0587 

Prepared by:  RCR 

Prepared: 
July 10, 2014 

ICG Hazard, LLC 



  

                       AQUATIC RESOURCES MANAGEMENT, LLC 
     

 

 

 

2265 Harrodsburg Road • Suite 100 • Lexington • Kentucky • 40504 

Office 859.388.9595  • Web www.aquaticresources.us  

 
 

July 10, 2014 

 

John Brumley 

Kentucky Division of Environmental Protection 

Division of Water 

200 Fair Oaks Lane, Fourth Floor 

Frankfort, KY 40601 

 

RE: Biological Sampling Intensive Survey Report (KDNR Permit # 897-0587) 

 

Dear Mr. Brumley, 

 

Please find enclosed the necessary information to satisfy the reporting requirements for 

intensive biological surveys for the representative macroinvertebrate sample completed in 

association with KDNR permit 897-0587.  The site location was determined to be 

representative for the aforementioned permit as outlined in the General Permit (Kentucky 

Pollutant Discharge Elimination System Permit to Discharge Treated Wastewater into 

Waters of the Commonwealth July 1, 2009). As stated in the General Permit, these results 

represent a required one-time benthic macroinvertebrate assessment immediately 

downstream of an outfall in each 14-digit HUC watershed impacted by mining 

operations.   

 

Per reporting guidance, ICG Hazard, LLC has no outstanding water quality violations.  

This report is to satisfy the baseline biological study requirement. 

 

Per the other requirements of the reporting guidance, a few small yet previously 

acceptable discrepancies exist as described below: 

 

 No QAQC results are reported here as Aquatic Resources Management submits 

an end-of-the-year report for all collected biological samples and their respective 

processing. 

 

All required information summarized below is included within this package: 

 

 MBI templates with MBI results and narrative ratings for each station  

 Macroinvertebrate species list with numbers of individuals of each species for 

each station including notations of which were collected in the semi-quantitative 

sample and which were collected in the multi-habitat sample  

 Habitat assessment sheets  

 Photos of the stations  

 Summary charts showing specific conductivity levels vs. %EPT, %Ephem (in 

headwaters) and MBI scores for each station over time 



      AQUATIC RESOURCES MANAGEMENT, LLC 

 

 Summary charts showing sediment deposition vs. %EPT, and MBI scores for 

each station over time 

 Summary charts showing embeddedness vs. %EPT, and MBI scores for each 

station over time 

 Summary charts showing total habitat score vs. %EPT and MBI scores for each 

station over time 

Please contact me if there any questions regarding this package. 

 

Sincerely, 

 

 

 

Tony Miller        Josh Howard 

Senior Ecologist       President 

     

CC: Don Gibson 

       Director, Permitting and Regulatory Affairs 

        

 

 

 

 

 



Station: M030-1

Sample Dates: 1/1/2010 - 7/10/2014

Macroinvertebrate Species List with Metrics 

and MBI Score

BioRegion: Mountain (East Ky.)

Coleoptera
Taxon QUANT QUAL Habitat TV

Optioservus sp 4 2.36clinger

Stenelmis sp 1 5.10clinger

Decapoda
Taxon QUANT QUAL Habitat TV

Orconectes sp 0 X 5.49

Diptera
Taxon QUANT QUAL Habitat TV

Cricotopus/Orthocladius gp 95 X 7.10

Cryptochironomus sp 1 6.40

Parametriocnemus sp 96 X 3.65clinger

Phaenopsectra sp 1 X 6.50clinger

Thienemannimyia gp 3 X 5.90

Tipula sp 1 7.33

Ephemeroptera
Taxon QUANT QUAL Habitat TV

Eurylophella sp 1 4.34clinger

Megaloptera
Taxon QUANT QUAL Habitat TV

Sialis sp 0 X 7.17burrower

Odonata
Taxon QUANT QUAL Habitat TV

Boyeria sp 0 X 6.00

Calopteryx sp 0 X 7.80

Plecoptera
Taxon QUANT QUAL Habitat TV

Leuctra sp 1 0.67sprawler

Trichoptera
Taxon QUANT QUAL Habitat TV

Page 1 of  27/10/2014 9:16:01 AM



Station: M030-1

Sample Dates: 1/1/2010 - 7/10/2014

Macroinvertebrate Species List with Metrics 

and MBI Score

BioRegion: Mountain (East Ky.)

Trichoptera
Taxon QUANT QUAL Habitat TV

Cheumatopsyche sp 11 6.22clinger

Diplectrona sp 2 4.00

Hydropsyche sp 5 X 4.00clinger

Rhyacophila sp 1 0.80clinger

Total # of Individuals: 223

Genus Taxa Richness: 18

EPT: 6

m% EPT: 4.48430

mHBI: 5.16402

% Clingers: 53.81166

% Chironomids + Oligochaetes: 87.89238

% Ephemeroptera: 0.44843

MBI Score: 28.2705

MBI Rating: Poor

Drainage Area in Sq Miles: 0.83

Headwater

Page 2 of  27/10/2014 9:16:01 AM



Station ID: M030-1

Macroinvertebrate Bench Sheet

Final ID Quant Qual Comments

Stream: Clear Fork

Location: M030 County:

Date Collected: 3/30/2010

Method: DOWSOP03018

% SubSample: FullPick

Collectors: NB, GP

ID By

Boyeria sp 0 X Robert Oney

Calopteryx sp 0 X Robert Oney

Cheumatopsyche sp 11 Robert Oney

Cricotopus/Orthocladius gp 95 X Robert Oney

Cryptochironomus sp 1 Robert Oney

Diplectrona sp 2 Robert Oney

Eurylophella sp 1 Robert Oney

Hydropsyche sp 5 X Robert Oney

Leuctra sp 1 Robert Oney

Optioservus sp 4 Robert Oney

Orconectes sp 0 X Robert Oney

Parametriocnemus sp 96 X Robert Oney

Phaenopsectra sp 1 X Robert Oney

Rhyacophila sp 1 Robert Oney

Sialis sp 0 X Robert Oney

Stenelmis sp 1 Robert Oney

Thienemannimyia gp 3 X Robert Oney

Tipula sp 1 Robert Oney

Total Quant: 223Taxa Count: 18

Page 1 of  17/10/2014 8:55:26 AM
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Sp. Conductance %EPT, 

%Ephemeroptera, and MBI Score Chart

Sample: M030-1

Sample Sample Date Sp. Conductance % EPT % Eph MBI Score

M030-1 1186 0.4489.417 28.270463/30/2010

7/10/2014 8:58:45 AM
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Embeddedness,  %EPT, and MBI Score 

Chart

Sample: M030-1

Sample Sample Date Embeddedness % EPT MBI Score

M030-1 50 9.42 28.270463/30/2010

7/10/2014 8:59:38 AM
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Total Habitat Score,  %EPT, and MBI 

Score Chart

Sample: M030-1

Sample Sample Date Habitat Score % EPT MBI Score

M030-1 120 9.42 28.270463/30/2010

7/10/2014 9:00:01 AM
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Sediment Deposition,  %EPT, and MBI 

Score Chart

Sample: M030-1

Sample Sample Date
Sediment 
Deposition % EPT MBI Score

M030-1 17.5 9.42 28.270463/30/2010

7/10/2014 8:59:04 AM



M030-1 Upstream 

 

M030-1 Downstream 

 



M030-1 Substrate 
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APPENDIX C 

Jurisdictional Determination 









































 

 

 

 

 

 

 

APPENDIX D 

Sediment Load Calculation Exhibits 
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General Information

Storm Information:

Storm Type: NRCS Type II

Design Storm:  25 yr - 24 hr

Rainfall Depth: 5.000 inches

Particle Size Distribution:
Size (mm) Disturbed Undisturbed

3.0000 100.000% 100.000%

2.0000 93.000% 99.900%

1.0000 86.000% 98.000%

0.5000 78.000% 92.000%

0.3000 73.000% 87.000%

0.2000 67.000% 80.000%

0.1000 55.000% 70.000%

0.0500 44.000% 60.000%

0.0300 35.000% 50.000%

0.0200 27.000% 42.000%

0.0100 18.000% 32.000%

0.0050 14.000% 21.000%

0.0030 9.000% 15.000%

0.0010 3.000% 4.000%
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Structure Networking:

Type
Stru
#

(flows
into)

Stru
#

Musk. K
(hrs)

 Musk. X Description

Pond #1 ==> #16 0.034 0.390 Pond 13

Pond #3 ==> #18 0.060 0.443 Pond 7

Pond #4 ==> #18 0.071 0.453 Pond 14

Pond #5 ==> #18 0.043 0.459 Pond 15

Pond #6 ==> #18 0.048 0.459 Pond 17

Pond #7 ==> #18 0.068 0.413 Pond 18

Pond #8 ==> #19 0.065 0.349 Pond 19

Null #9 ==> #15 0.001 0.421 Null Structure 1

Pond #10 ==> #9 0.055 0.430 Pond 20

Pond #11 ==> #9 0.075 0.427 Pond 21

Pond #12 ==> #9 0.029 0.460 Pond 2A

Pond #13 ==> #15 0.007 0.454 Pond 1A

Null #14 ==> #15 0.017 0.464 Null Structure 3

Null #15 ==> #19 0.034 0.440 Null Structure 2

Null #16 ==> #17 0.001 0.421 Null Structure 4

Null #17 ==> #18 0.074 0.444 Null Structure 5

Null #18 ==> #19 0.031 0.442 Null Structure 6

Null #19 ==> #20 0.021 0.454 Null Structure 7

Null #20 ==> #21 0.014 0.444 Null Structure 8

Null #21 ==> #22 0.012 0.450 Null Structure 9

Null #22 ==> #27 0.001 0.421 Null Structure 10

Null #23 ==> #24 0.019 0.457 Null Structure 11

Null #24 ==> #25 0.006 0.464 Null Structure 12

Null #25 ==> #26 0.023 0.462 Null Structure 13

Null #26 ==> #27 0.044 0.422 Null Structure 14

Null #27 ==> End 0.000 0.000 Null Structure 15

�
#23

Null

�
#24

Null

�
#25

Null

�
#26

Null

�
#1

Pond
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Structure Routing Details:

Stru
#

Land Flow Condition Slope (%)
Vert. Dist.

(ft)
Horiz. Dist.

(ft)
Velocity
(fps)

Time (hrs)

#1
8. Large gullies, diversions, and low
flowing streams

4.00 30.00 750.00 6.00 0.034

#1 Muskingum K: 0.034

#3 1. Forest with heavy ground litter 45.00 90.00 200.00 1.69 0.032

9. Small streams flowing bankfull 2.67 40.00 1,500.03 14.69 0.028

#3 Muskingum K: 0.060

#4 1. Forest with heavy ground litter 45.00 140.00 311.11 1.69 0.051

9. Small streams flowing bankfull 4.83 70.00 1,450.02 19.77 0.020

#4 Muskingum K: 0.071

#5 1. Forest with heavy ground litter 45.00 45.00 100.00 1.69 0.016

9. Small streams flowing bankfull 5.00 100.00 2,000.00 20.12 0.027

#5 Muskingum K: 0.043

#6 1. Forest with heavy ground litter 45.00 60.00 133.33 1.69 0.021

9. Small streams flowing bankfull 5.00 100.00 2,000.00 20.12 0.027

#6 Muskingum K: 0.048

#7 1. Forest with heavy ground litter 45.00 150.00 333.33 1.69 0.054

9. Small streams flowing bankfull 1.67 10.00 600.02 11.61 0.014

#7 Muskingum K: 0.068

#8 1. Forest with heavy ground litter 45.00 175.00 388.88 1.69 0.063

9. Small streams flowing bankfull 2.00 2.00 100.00 12.72 0.002

#8 Muskingum K: 0.065

#9 9. Small streams flowing bankfull 1.00 0.50 50.00 9.00 0.001

#9 Muskingum K: 0.001

#10 1. Forest with heavy ground litter 45.00 130.00 288.88 1.69 0.047

9. Small streams flowing bankfull 3.00 15.00 500.00 15.58 0.008

#10 Muskingum K: 0.055

#11 1. Forest with heavy ground litter 45.00 150.00 333.33 1.69 0.054

9. Small streams flowing bankfull 2.00 20.00 1,000.00 12.72 0.021

#11 Muskingum K: 0.075

#12 9. Small streams flowing bankfull 4.76 100.00 2,100.00 19.63 0.029

#12 Muskingum K: 0.029

#13 9. Small streams flowing bankfull 3.50 15.00 428.57 16.83 0.007

#13 Muskingum K: 0.007

#14 9. Small streams flowing bankfull 5.93 80.00 1,350.00 21.90 0.017

#14 Muskingum K: 0.017

#15 9. Small streams flowing bankfull 1.94 30.00 1,550.06 12.52 0.034

#15 Muskingum K: 0.034

#16 9. Small streams flowing bankfull 1.00 0.50 50.00 9.00 0.001

#16 Muskingum K: 0.001

#17 9. Small streams flowing bankfull 2.22 80.00 3,600.03 13.41 0.074

#17 Muskingum K: 0.074
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Stru
#

Land Flow Condition Slope (%)
Vert. Dist.

(ft)
Horiz. Dist.

(ft)
Velocity
(fps)

Time (hrs)

#18 9. Small streams flowing bankfull 2.07 30.00 1,450.04 12.94 0.031

#18 Muskingum K: 0.031

#19 9. Small streams flowing bankfull 3.46 45.00 1,300.00 16.74 0.021

#19 Muskingum K: 0.021

#20 9. Small streams flowing bankfull 2.21 15.00 680.02 13.36 0.014

#20 Muskingum K: 0.014

#21 9. Small streams flowing bankfull 2.86 20.00 700.01 15.21 0.012

#21 Muskingum K: 0.012

#22 9. Small streams flowing bankfull 1.00 0.50 50.00 9.00 0.001

#22 Muskingum K: 0.001

#23 9. Small streams flowing bankfull 4.03 50.00 1,242.02 18.05 0.019

#23 Muskingum K: 0.019

#24 9. Small streams flowing bankfull 6.00 30.00 500.00 22.04 0.006

#24 Muskingum K: 0.006

#25 9. Small streams flowing bankfull 5.14 90.00 1,750.01 20.40 0.023

#25 Muskingum K: 0.023

#26 9. Small streams flowing bankfull 1.03 15.00 1,450.11 9.15 0.044

#26 Muskingum K: 0.044
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Structure Summary:

Immediate
Contributing

Area

(ac)

Total
Contributing

Area

(ac)

Peak
Discharge

(cfs)

Total
Runoff
Volume

(ac-ft)

Sediment

(tons)

Peak
Sediment
Conc.

(mg/l)

Peak
Settleable

Conc.

(ml/l)

24VW

(ml/l)

#23 72.800 72.800 161.74 12.72 66.2 7,395 4.63 2.39

#24 57.900 130.700 290.85 22.53 135.1 8,620 5.45 2.78

#25 50.400 181.100 408.61 31.61 168.1 7,650 4.81 2.45

#26 28.600 209.700 475.73 36.75 184.5 8,907 5.59 2.32

#1
In

Out
32.100 32.100

84.34

77.33

6.69

6.69

163.6

31.5

33,111

6,917

21.13

0.37

11.36

0.19

#16 57.800 89.900 208.16 16.63 96.0 8,482 3.77 1.88

#17 46.300 136.200 312.02 24.51 146.5 8,742 4.46 2.24

#7
In

Out
16.900 16.900

54.41

53.67

4.66

4.66

322.1

82.9

88,455

26,275

56.32

6.02

31.46

2.97

#6
In

Out
20.940 20.940

55.16

54.36

4.37

4.37

117.7

32.7

37,181

11,648

23.78

3.25

12.52

1.53

#5
In

Out
24.400 24.400

64.97

63.72

5.18

5.18

181.9

48.3

44,634

13,652

28.51

3.46

16.24

1.73

#4
In

Out
4.300 4.300

10.88

10.21

0.85

0.85

25.0

3.7

40,738

5,905

26.05

0.01

13.74

0.00

#3
In

Out
2.600 2.600

6.58

5.39

0.51

0.51

11.0

1.0

29,689

1,939

18.99

0.00

10.00

0.00

#18 71.000 276.340 642.18 52.84 362.7 10,189 4.09 2.03

#14 39.900 39.900 100.88 7.94 71.0 12,261 7.60 4.06

#13
In

Out
140.800 140.800

384.91

346.35

31.49

31.49

7,297.0

1,759.7

276,843

80,765

176.99

16.46

99.27

8.43

#12
In

Out
135.200 135.200

360.02

251.93

32.23

32.23

4,233.8

835.2

181,013

33,791

114.79

1.83

58.07

1.06

#11
In

Out
8.900 8.900

23.77

23.38

1.90

1.90

115.5

28.3

76,638

22,394

49.01

4.77

27.93

2.32

#10
In

Out
7.330 7.330

18.89

18.10

1.48

1.48

50.5

8.9

44,876

8,766

28.70

0.14

15.80

0.07

#9 50.700 202.130 407.53 45.56 2,429.2 144,853 58.79 15.84

#15 19.800 402.630 902.25 88.71 4,280.1 74,077 24.14 11.65

#8
In

Out
16.800 16.800

44.03

41.71

3.48

3.48

171.1

34.7

62,876

14,972

40.21

1.42

22.65

0.71

#19 57.160 752.930 1,715.53 155.36 4,675.7 51,240 16.83 7.40

#20 42.100 795.030 1,814.16 162.91 4,700.1 48,690 16.07 7.13

#21 72.500 867.530 1,980.28 175.58 4,757.4 66,520 22.19 6.78

#22 25.200 892.730 2,039.69 180.12 4,770.8 102,225 34.19 6.65

#27 101.800 1,204.230 2,712.40 233.33 5,013.2 84,250 29.34 5.64
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The 24 hour Arithmetic Average (24AA) is under review.  It is anticipated that the 24AA will be replaced by the
peak settleable solids concentration (ml/l) with the addition of new sediment input factor values.

The 24AA is provided for your convenience during this transition period.

24AA

(ml/l)

#23 0.66

#24 0.75

#25 0.67

#26 0.63

#1
In

Out

3.13

0.05

#16 0.50

#17 0.57

#7
In

Out

8.39

0.59

#6
In

Out

3.23

0.28

#5
In

Out

4.95

0.31

#4
In

Out

3.33

0.00

#3
In

Out

2.42

0.00

#18 0.52

#14 1.38

#13
In

Out

31.04

2.27

#12
In

Out

17.26

0.43

#11
In

Out

8.55

0.43

#10
In

Out

4.80

0.02

#9 5.35

#15 3.57

#8
In

Out

7.31

0.18

#19 2.41

#20 2.35

#21 2.28

#22 2.25

#27 2.03
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Particle Size Distribution(s) at Each Structure

Structure #23 (Null Structure 11):

Size (mm) In/Out   

3.0000 100.000%

2.0000 93.890%

1.0000 87.541%

0.5000 79.796%

0.3000 74.796%

0.2000 68.667%

0.1000 56.922%

0.0500 46.048%

0.0300 36.920%

0.0200 28.919%

0.0100 19.790%

0.0050 14.896%

0.0030 9.767%

0.0010 3.128%

Structure #24 (Null Structure 12):
Size (mm) In/Out   

3.0000 100.000%

2.0000 93.519%

1.0000 86.895%

0.5000 79.042%

0.3000 74.041%

0.2000 67.967%

0.1000 56.113%

0.0500 45.185%

0.0300 36.111%

0.0200 28.110%

0.0100 19.035%

0.0050 14.518%

0.0030 9.444%

0.0010 3.074%
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Structure #25 (Null Structure 13):
Size (mm) In/Out   

3.0000 100.000%

2.0000 93.756%

1.0000 87.307%

0.5000 79.522%

0.3000 74.522%

0.2000 68.413%

0.1000 56.628%

0.0500 45.735%

0.0300 36.625%

0.0200 28.625%

0.0100 19.515%

0.0050 14.758%

0.0030 9.650%

0.0010 3.108%

Structure #26 (Null Structure 14):
Size (mm) In/Out   

3.0000 100.000%

2.0000 93.857%

1.0000 87.478%

0.5000 79.721%

0.3000 74.720%

0.2000 68.597%

0.1000 56.839%

0.0500 45.960%

0.0300 36.836%

0.0200 28.835%

0.0100 19.712%

0.0050 14.857%

0.0030 9.734%

0.0010 3.123%

Structure #1 (Pond 13):
Size (mm) In      Out     

3.0000 100.000% 100.000%

2.0000 93.095% 100.000%

1.0000 86.164% 100.000%

0.5000 78.192% 100.000%
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Size (mm) In      Out     

0.3000 73.192% 100.000%

0.2000 67.178% 100.000%

0.1000 55.205% 100.000%

0.0500 44.219% 100.000%

0.0300 35.205% 100.000%

0.0200 27.205% 100.000%

0.0100 18.191% 94.588%

0.0050 14.096% 73.292%

0.0030 9.082% 47.223%

0.0010 3.014% 15.670%

Structure #16 (Null Structure 4):
Size (mm) In/Out   

3.0000 100.000%

2.0000 95.634%

1.0000 91.175%

0.5000 85.893%

0.3000 82.531%

0.2000 78.447%

0.1000 70.475%

0.0500 63.126%

0.0300 57.025%

0.0200 51.645%

0.0100 43.774%

0.0050 33.766%

0.0030 21.815%

0.0010 7.200%

Structure #17 (Null Structure 5):
Size (mm) In/Out   

3.0000 100.000%

2.0000 94.861%

1.0000 89.626%

0.5000 83.447%

0.3000 79.520%

0.2000 74.757%

0.1000 65.437%

0.0500 56.850%

0.0300 49.731%

0.0200 43.449%
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Size (mm) In/Out   

0.0100 35.170%

0.0050 27.096%

0.0030 17.518%

0.0010 5.773%

Structure #7 (Pond 18):
Size (mm) In      Out     

3.0000 100.000% 100.000%

2.0000 93.190% 100.000%

1.0000 86.329% 100.000%

0.5000 78.384% 100.000%

0.3000 73.384% 100.000%

0.2000 67.356% 100.000%

0.1000 55.411% 100.000%

0.0500 44.438% 100.000%

0.0300 35.410% 100.000%

0.0200 27.410% 100.000%

0.0100 18.383% 71.477%

0.0050 14.191% 55.180%

0.0030 9.164% 35.632%

0.0010 3.027% 11.771%

Structure #6 (Pond 17):
Size (mm) In      Out     

3.0000 100.000% 100.000%

2.0000 93.001% 100.000%

1.0000 86.001% 100.000%

0.5000 78.001% 100.000%

0.3000 73.001% 100.000%

0.2000 67.001% 100.000%

0.1000 55.001% 100.000%

0.0500 44.000% 100.000%

0.0300 35.000% 100.000%

0.0200 27.000% 97.318%

0.0100 18.000% 64.878%

0.0050 14.000% 50.461%

0.0030 9.000% 32.439%

0.0010 3.000% 10.813%
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Structure #5 (Pond 15):
Size (mm) In      Out     

3.0000 100.000% 100.000%

2.0000 93.050% 100.000%

1.0000 86.084% 100.000%

0.5000 78.097% 100.000%

0.3000 73.097% 100.000%

0.2000 67.090% 100.000%

0.1000 55.103% 100.000%

0.0500 44.109% 100.000%

0.0300 35.102% 100.000%

0.0200 27.102% 100.000%

0.0100 18.095% 68.170%

0.0050 14.048% 52.923%

0.0030 9.041% 34.060%

0.0010 3.007% 11.328%

Structure #4 (Pond 14):
Size (mm) In      Out     

3.0000 100.000% 100.000%

2.0000 93.000% 100.000%

1.0000 86.000% 100.000%

0.5000 78.000% 100.000%

0.3000 73.000% 100.000%

0.2000 67.000% 100.000%

0.1000 55.000% 100.000%

0.0500 44.000% 100.000%

0.0300 35.000% 100.000%

0.0200 27.000% 100.000%

0.0100 18.000% 100.000%

0.0050 14.000% 94.911%

0.0030 9.000% 61.015%

0.0010 3.000% 20.338%

Structure #3 (Pond 7):
Size (mm) In      Out     

3.0000 100.000% 100.000%

2.0000 93.000% 100.000%

1.0000 86.000% 100.000%

0.5000 78.000% 100.000%
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Size (mm) In      Out     

0.3000 73.000% 100.000%

0.2000 67.000% 100.000%

0.1000 55.000% 100.000%

0.0500 44.000% 100.000%

0.0300 35.000% 100.000%

0.0200 27.000% 100.000%

0.0100 18.000% 100.000%

0.0050 14.000% 100.000%

0.0030 9.000% 98.105%

0.0010 3.000% 32.702%

Structure #18 (Null Structure 6):
Size (mm) In/Out   

3.0000 100.000%

2.0000 97.233%

1.0000 94.360%

0.5000 90.875%

0.3000 88.631%

0.2000 85.885%

0.1000 80.604%

0.0500 75.719%

0.0300 71.626%

0.0200 67.795%

0.0100 49.565%

0.0050 38.450%

0.0030 24.942%

0.0010 8.227%

Structure #14 (Null Structure 3):
Size (mm) In/Out   

3.0000 100.000%

2.0000 94.375%

1.0000 88.389%

0.5000 80.786%

0.3000 75.786%

0.2000 69.587%

0.1000 57.984%

0.0500 47.183%

0.0300 37.984%

0.0200 29.983%
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Size (mm) In/Out   

0.0100 20.784%

0.0050 15.392%

0.0030 10.193%

0.0010 3.199%

Structure #13 (Pond 1A):
Size (mm) In      Out     

3.0000 100.000% 100.000%

2.0000 93.022% 100.000%

1.0000 86.031% 100.000%

0.5000 78.034% 100.000%

0.3000 73.033% 100.000%

0.2000 67.031% 100.000%

0.1000 55.033% 100.000%

0.0500 44.034% 100.000%

0.0300 35.031% 100.000%

0.0200 27.031% 100.000%

0.0100 18.028% 74.758%

0.0050 14.014% 58.115%

0.0030 9.012% 37.371%

0.0010 3.002% 12.449%

Structure #12 (Pond 2A):
Size (mm) In      Out     

3.0000 100.000% 100.000%

2.0000 93.618% 100.000%

1.0000 87.209% 100.000%

0.5000 79.880% 100.000%

0.3000 75.298% 100.000%

0.2000 69.360% 100.000%

0.1000 56.943% 100.000%

0.0500 45.559% 100.000%

0.0300 36.243% 100.000%

0.0200 27.963% 100.000%

0.0100 18.647% 94.519%

0.0050 14.498% 73.491%

0.0030 9.322% 47.254%

0.0010 3.106% 15.745%
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Structure #11 (Pond 21):
Size (mm) In      Out     

3.0000 100.000% 100.000%

2.0000 93.009% 100.000%

1.0000 86.010% 100.000%

0.5000 78.010% 100.000%

0.3000 73.010% 100.000%

0.2000 67.009% 100.000%

0.1000 55.009% 100.000%

0.0500 44.008% 100.000%

0.0300 35.007% 100.000%

0.0200 27.007% 100.000%

0.0100 18.006% 73.567%

0.0050 14.003% 57.214%

0.0030 9.003% 36.782%

0.0010 3.001% 12.260%

Structure #10 (Pond 20):
Size (mm) In      Out     

3.0000 100.000% 100.000%

2.0000 93.003% 100.000%

1.0000 86.003% 100.000%

0.5000 78.002% 100.000%

0.3000 73.002% 100.000%

0.2000 67.002% 100.000%

0.1000 55.002% 100.000%

0.0500 44.001% 100.000%

0.0300 35.001% 100.000%

0.0200 27.001% 100.000%

0.0100 18.001% 100.000%

0.0050 14.000% 79.783%

0.0030 9.000% 51.289%

0.0010 3.000% 17.096%

Structure #9 (Null Structure 1):
Size (mm) In/Out   

3.0000 100.000%

2.0000 97.324%

1.0000 94.173%

0.5000 89.570%
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Size (mm) In/Out   

0.3000 86.365%

0.2000 82.258%

0.1000 75.090%

0.0500 68.302%

0.0300 62.272%

0.0200 57.144%

0.0100 48.924%

0.0050 37.033%

0.0030 24.203%

0.0010 7.804%

Structure #15 (Null Structure 2):
Size (mm) In/Out   

3.0000 100.000%

2.0000 98.362%

1.0000 96.448%

0.5000 93.673%

0.3000 91.748%

0.2000 89.284%

0.1000 84.969%

0.0500 80.886%

0.0300 77.267%

0.0200 74.186%

0.0100 58.948%

0.0050 45.240%

0.0030 29.319%

0.0010 9.616%

Structure #8 (Pond 19):
Size (mm) In      Out     

3.0000 100.000% 100.000%

2.0000 93.005% 100.000%

1.0000 86.005% 100.000%

0.5000 78.004% 100.000%

0.3000 73.004% 100.000%

0.2000 67.004% 100.000%

0.1000 55.003% 100.000%

0.0500 44.003% 100.000%

0.0300 35.002% 100.000%

0.0200 27.002% 100.000%
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Size (mm) In      Out     

0.0100 18.001% 88.722%

0.0050 14.001% 69.006%

0.0030 9.001% 44.361%

0.0010 3.000% 14.787%

Structure #19 (Null Structure 7):
Size (mm) In/Out   

3.0000 100.000%

2.0000 99.051%

1.0000 97.028%

0.5000 94.159%

0.3000 92.183%

0.2000 89.666%

0.1000 85.215%

0.0500 81.014%

0.0300 77.312%

0.0200 74.132%

0.0100 58.625%

0.0050 45.027%

0.0030 29.182%

0.0010 9.575%

Structure #20 (Null Structure 8):
Size (mm) In/Out   

3.0000 100.000%

2.0000 99.033%

1.0000 96.991%

0.5000 94.096%

0.3000 92.104%

0.2000 89.568%

0.1000 85.080%

0.0500 80.844%

0.0300 77.113%

0.0200 73.907%

0.0100 58.433%

0.0050 44.876%

0.0030 29.085%

0.0010 9.542%
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Structure #21 (Null Structure 9):
Size (mm) In/Out   

3.0000 100.000%

2.0000 98.969%

1.0000 96.871%

0.5000 93.916%

0.3000 91.888%

0.2000 89.309%

0.1000 84.732%

0.0500 80.415%

0.0300 76.619%

0.0200 73.356%

0.0100 57.958%

0.0050 44.510%

0.0030 28.849%

0.0010 9.464%

Structure #22 (Null Structure 10):
Size (mm) In/Out   

3.0000 100.000%

2.0000 98.960%

1.0000 96.852%

0.5000 93.884%

0.3000 91.848%

0.2000 89.258%

0.1000 84.661%

0.0500 80.326%

0.0300 76.514%

0.0200 73.237%

0.0100 57.857%

0.0050 44.430%

0.0030 28.797%

0.0010 9.447%

Structure #27:
Size (mm) In/Out   

3.0000 100.000%

2.0000 98.749%

1.0000 96.467%

0.5000 93.301%

Filename: 8_5_14_SEDCAD_TOTAL.sc4 Printed 08-08-2014

SEDCAD 4 for Windows
Copyright 1998 -2010 Pamela J. Schwab
Civil Software Design, LLC 19



Size (mm) In/Out   

0.3000 91.139%

0.2000 88.399%

0.1000 83.443%

0.0500 78.771%

0.0300 74.684%

0.0200 71.163%

0.0100 56.066%

0.0050 43.037%

0.0030 27.901%

0.0010 9.148%
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Structure Detail:

Structure #23 (Null)

     Null Structure 11

Structure #24 (Null)

     Null Structure 12

Structure #25 (Null)

     Null Structure 13

Structure #26 (Null)

     Null Structure 14

Structure #1 (Pond)

     Pond 13

   Pond Inputs:

Initial Pool Elev: 1,098.50 ft

Initial Pool: 0.69 ac-ft

*Sediment Storage: 4.66 ac-ft

Dead Space: 0.00 %

*Sediment capacity was entered by user

Emergency Spillway

Spillway Elev
Crest Length

(ft)
Left

Sideslope
Right

Sideslope
Bottom

Width (ft)

1,098.50 6.00 2.00:1 2.00:1 15.00

   Pond Results:

Peak Elevation: 1,099.86 ft

H'graph Detention Time: 0.38 hrs

Pond Model: CSTRS

Dewater Time: 0.63 days

Trap Efficiency: 80.77 %

Dewatering time is calculated from peak stage to lowest spillway

Elevation-Capacity-Discharge Table
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Elevation
Area

(ac)

Capacity

(ac-ft)

Discharge

(cfs)

Dewater
Time

(hrs)

1,097.50 0.669 0.000 0.000 Top of Sed. Storage

1,098.00 0.690 0.339 0.000

1,098.50 0.711 0.690 0.000  Spillway #1

1,099.00 0.733 1.051 7.738 14.10

1,099.50 0.755 1.422 44.878 1.00

1,099.86 0.771 1.695 77.332 0.10 Peak Stage

1,100.00 0.777 1.805 90.497

Detailed Discharge Table

Elevation
(ft)

Emergency
Spillway (cfs)

Combined

Total

Discharge

(cfs)

1,097.50 0.000 0.000

1,098.00 0.000 0.000

1,098.50 0.000 0.000

1,099.00 7.738 7.738

1,099.50 44.878 44.878

1,100.00 90.497 90.497

Structure #16 (Null)

     Null Structure 4

Structure #17 (Null)

     Null Structure 5

Structure #7 (Pond)

     Pond 18

   Pond Inputs:

Initial Pool Elev: 1,123.50 ft

Initial Pool: 0.17 ac-ft

*Sediment Storage: 0.61 ac-ft

Dead Space: 0.00 %

*Sediment capacity was entered by user

Emergency Spillway

Spillway Elev
Crest Length

(ft)
Left

Sideslope
Right

Sideslope
Bottom

Width (ft)

1,123.50 10.00 2.00:1 2.00:1 9.00
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   Pond Results:

Peak Elevation: 1,124.96 ft

H'graph Detention Time: 0.26 hrs

Pond Model: CSTRS

Dewater Time: 0.63 days

Trap Efficiency: 74.28 %

Dewatering time is calculated from peak stage to lowest spillway

Elevation-Capacity-Discharge Table

Elevation
Area

(ac)

Capacity

(ac-ft)

Discharge

(cfs)

Dewater
Time

(hrs)

1,122.50 0.157 0.000 0.000 Top of Sed. Storage

1,123.00 0.166 0.081 0.000

1,123.50 0.176 0.166 0.000  Spillway #1

1,124.00 0.186 0.257 1.880 11.40

1,124.50 0.196 0.352 25.996 3.55

1,124.96 0.206 0.446 53.669 0.05 Peak Stage

1,125.00 0.207 0.453 55.858

Detailed Discharge Table

Elevation
(ft)

Emergency
Spillway (cfs)

Combined

Total

Discharge

(cfs)

1,122.50 0.000 0.000

1,123.00 0.000 0.000

1,123.50 0.000 0.000

1,124.00 1.880 1.880

1,124.50 25.996 25.996

1,125.00 55.858 55.858

Structure #6 (Pond)

     Pond 17

   Pond Inputs:

Initial Pool Elev: 1,118.50 ft

Initial Pool: 0.10 ac-ft

*Sediment Storage: 0.44 ac-ft

Dead Space: 0.00 %

*Sediment capacity was entered by user
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Emergency Spillway

Spillway Elev
Crest Length

(ft)
Left

Sideslope
Right

Sideslope
Bottom

Width (ft)

1,118.50 10.00 2.00:1 2.00:1 9.00

   Pond Results:

Peak Elevation: 1,119.97 ft

H'graph Detention Time: 0.16 hrs

Pond Model: CSTRS

Dewater Time: 0.58 days

Trap Efficiency: 72.26 %

Dewatering time is calculated from peak stage to lowest spillway

Elevation-Capacity-Discharge Table

Elevation
Area

(ac)

Capacity

(ac-ft)

Discharge

(cfs)

Dewater
Time

(hrs)

1,117.50 0.098 0.000 0.000 Top of Sed. Storage

1,117.50 0.098 0.000 0.000

1,118.00 0.102 0.050 0.000

1,118.50 0.105 0.102 0.000  Spillway #1

1,119.00 0.109 0.156 1.880 9.25

1,119.50 0.113 0.211 25.996 4.50

1,119.97 0.117 0.266 54.359 0.05 Peak Stage

1,120.00 0.117 0.269 55.858

Detailed Discharge Table

Elevation
(ft)

Emergency
Spillway (cfs)

Combined

Total

Discharge

(cfs)

1,117.50 0.000 0.000

1,117.50 0.000 0.000

1,118.00 0.000 0.000

1,118.50 0.000 0.000

1,119.00 1.880 1.880

1,119.50 25.996 25.996

1,120.00 55.858 55.858

Structure #5 (Pond)

     Pond 15
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   Pond Inputs:

Initial Pool Elev: 1,118.50 ft

Initial Pool: 0.15 ac-ft

*Sediment Storage: 0.70 ac-ft

Dead Space: 0.00 %

*Sediment capacity was entered by user

Emergency Spillway

Spillway Elev
Crest Length

(ft)
Left

Sideslope
Right

Sideslope
Bottom

Width (ft)

1,118.50 15.00 2.00:1 2.00:1 12.00

   Pond Results:

Peak Elevation: 1,119.95 ft

H'graph Detention Time: 0.20 hrs

Pond Model: CSTRS

Dewater Time: 0.60 days

Trap Efficiency: 73.46 %

Dewatering time is calculated from peak stage to lowest spillway

Elevation-Capacity-Discharge Table

Elevation
Area

(ac)

Capacity

(ac-ft)

Discharge

(cfs)

Dewater
Time

(hrs)

1,117.50 0.146 0.000 0.000 Top of Sed. Storage

1,118.00 0.154 0.074 0.000

1,118.50 0.162 0.153 0.000  Spillway #1

1,119.00 0.171 0.237 2.339 10.70

1,119.50 0.180 0.324 31.829 3.55

1,119.95 0.188 0.408 63.719 0.05 Peak Stage

1,120.00 0.189 0.417 67.042

Detailed Discharge Table
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Elevation
(ft)

Emergency
Spillway (cfs)

Combined

Total

Discharge

(cfs)

1,117.50 0.000 0.000

1,118.00 0.000 0.000

1,118.50 0.000 0.000

1,119.00 2.339 2.339

1,119.50 31.829 31.829

1,120.00 67.042 67.042

Structure #4 (Pond)

     Pond 14

   Pond Inputs:

Initial Pool Elev: 1,118.50 ft

Initial Pool: 0.18 ac-ft

*Sediment Storage: 0.58 ac-ft

Dead Space: 0.00 %

*Sediment capacity was entered by user

Emergency Spillway

Spillway Elev
Crest Length

(ft)
Left

Sideslope
Right

Sideslope
Bottom

Width (ft)

1,118.50 10.00 2.00:1 2.00:1 6.00

   Pond Results:

Peak Elevation: 1,119.26 ft

H'graph Detention Time: 0.65 hrs

Pond Model: CSTRS

Dewater Time: 0.64 days

Trap Efficiency: 85.25 %

Dewatering time is calculated from peak stage to lowest spillway

Elevation-Capacity-Discharge Table

Elevation
Area

(ac)

Capacity

(ac-ft)

Discharge

(cfs)

Dewater
Time

(hrs)

1,117.50 0.164 0.000 0.000 Top of Sed. Storage

1,117.50 0.164 0.000 0.000

1,118.00 0.176 0.085 0.000

1,118.50 0.188 0.176 0.000  Spillway #1
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Elevation
Area

(ac)

Capacity

(ac-ft)

Discharge

(cfs)

Dewater
Time

(hrs)

1,119.00 0.202 0.274 1.268 14.75

1,119.26 0.209 0.328 10.208 0.65 Peak Stage

1,119.50 0.215 0.378 18.368

1,120.00 0.229 0.489 40.598

Detailed Discharge Table

Elevation
(ft)

Emergency
Spillway (cfs)

Combined

Total

Discharge

(cfs)

1,117.50 0.000 0.000

1,117.50 0.000 0.000

1,118.00 0.000 0.000

1,118.50 0.000 0.000

1,119.00 1.268 1.268

1,119.50 18.368 18.368

1,120.00 40.598 40.598

Structure #3 (Pond)

     Pond 7

   Pond Inputs:

Initial Pool Elev: 1,118.50 ft

Initial Pool: 0.23 ac-ft

*Sediment Storage: 0.92 ac-ft

Dead Space: 0.00 %

*Sediment capacity was entered by user

Emergency Spillway

Spillway Elev
Crest Length

(ft)
Left

Sideslope
Right

Sideslope
Bottom

Width (ft)

1,118.50 10.00 2.00:1 2.00:1 6.00

   Pond Results:

Peak Elevation: 1,119.12 ft

H'graph Detention Time: 1.02 hrs

Pond Model: CSTRS

Dewater Time: 0.66 days

Trap Efficiency: 90.83 %

Dewatering time is calculated from peak stage to lowest spillway
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Elevation-Capacity-Discharge Table

Elevation
Area

(ac)

Capacity

(ac-ft)

Discharge

(cfs)

Dewater
Time

(hrs)

1,117.50 0.219 0.000 0.000 Top of Sed. Storage

1,118.00 0.229 0.112 0.000

1,118.50 0.240 0.229 0.000  Spillway #1

1,119.00 0.251 0.351 1.268 15.25

1,119.12 0.253 0.382 5.389 0.50 Peak Stage

1,119.50 0.262 0.479 18.368

1,120.00 0.273 0.613 40.598

Detailed Discharge Table

Elevation
(ft)

Emergency
Spillway (cfs)

Combined

Total

Discharge

(cfs)

1,117.50 0.000 0.000

1,118.00 0.000 0.000

1,118.50 0.000 0.000

1,119.00 1.268 1.268

1,119.50 18.368 18.368

1,120.00 40.598 40.598

Structure #18 (Null)

     Null Structure 6

Structure #14 (Null)

     Null Structure 3

Structure #13 (Pond)

     Pond 1A

   Pond Inputs:

Initial Pool Elev: 1,020.67 ft

Initial Pool: 0.69 ac-ft

*Sediment Storage: 2.29 ac-ft

Dead Space: 0.00 %

*Sediment capacity was entered by user

Straight Pipe
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Barrel

Diameter

(in)

Barrel

Length

(ft)

Barrel

Slope (%)

Manning's

n

Spillway

Elev (ft)

Entrance

Loss

Coefficient

Tailwater

Depth

(ft)

24.00 80.00 1.50 0.0200 1,020.67 0.90 0.00

Emergency Spillway

Spillway Elev
Crest Length

(ft)
Left

Sideslope
Right

Sideslope
Bottom

Width (ft)

1,025.65 30.00 2.00:1 2.00:1 9.00

   Pond Results:

Peak Elevation: 1,029.69 ft

H'graph Detention Time: 0.89 hrs

Pond Model: CSTRS

Dewater Time: 1.04 days

Trap Efficiency: 75.88 %

Dewatering time is calculated from peak stage to lowest spillway

Elevation-Capacity-Discharge Table

Elevation
Area

(ac)

Capacity

(ac-ft)

Discharge

(cfs)

Dewater
Time

(hrs)

1,019.17 0.419 0.000 0.000 Top of Sed. Storage

1,019.35 0.428 0.076 0.000

1,019.85 0.454 0.297 0.000

1,020.35 0.481 0.531 0.000

1,020.67 0.499 0.688 0.000  Spillway #1

1,020.85 0.509 0.778 0.566 9.20

1,021.35 0.537 1.040 2.353 2.50

1,021.85 0.567 1.316 5.373 0.90

1,022.35 0.597 1.607 9.123 4.40

1,022.85 0.627 1.913 13.480 1.80

1,023.35 0.659 2.234 17.378 0.90

1,023.85 0.691 2.572 19.938 0.65

1,024.35 0.724 2.926 21.775 0.60

1,024.85 0.758 3.296 23.428 0.55

1,025.35 0.793 3.684 24.978 0.65

1,025.65 0.814 3.925 25.854 0.50  Spillway #2

1,025.85 0.828 4.089 29.455 0.35

1,026.35 0.865 4.513 38.367 0.70

1,026.85 0.902 4.954 59.569 0.45
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Elevation
Area

(ac)

Capacity

(ac-ft)

Discharge

(cfs)

Dewater
Time

(hrs)

1,027.35 0.939 5.414 89.635 0.25

1,027.85 0.978 5.894 126.600 0.25

1,028.35 1.017 6.392 174.322 0.05

1,028.85 1.057 6.911 232.787 0.05

1,029.35 1.098 7.450 301.376 0.05

1,029.69 1.126 7.828 346.350 0.05 Peak Stage

1,029.70 1.127 7.839 347.642

Detailed Discharge Table

Elevation
(ft)

Straight Pipe
(cfs)

Emergency
Spillway (cfs)

Combined

Total

Discharge

(cfs)

1,019.17 0.000 0.000 0.000

1,019.35 0.000 0.000 0.000

1,019.85 0.000 0.000 0.000

1,020.35 0.000 0.000 0.000

1,020.67 0.000 0.000 0.000

1,020.85 (3)>0.566 0.000 0.566

1,021.35 (3)>2.353 0.000 2.353

1,021.85 (3)>5.373 0.000 5.373

1,022.35 (3)>9.123 0.000 9.123

1,022.85 (3)>13.480 0.000 13.480

1,023.35 (5)>17.378 0.000 17.378

1,023.85 (6)>19.938 0.000 19.938

1,024.35 (6)>21.775 0.000 21.775

1,024.85 (6)>23.428 0.000 23.428

1,025.35 (6)>24.978 0.000 24.978

1,025.65 (6)>25.854 0.000 25.854

1,025.85 (6)>26.437 3.018 29.455

1,026.35 (6)>27.802 10.565 38.367

1,026.85 (6)>29.118 30.451 59.569

1,027.35 (6)>30.380 59.254 89.635

1,027.85 (6)>31.576 95.023 126.600

1,028.35 (6)>32.749 141.573 174.322

1,028.85 (6)>33.860 198.926 232.787

1,029.35 (6)>34.951 266.425 301.376

1,029.70 (6)>35.686 311.956 347.642

Structure #12 (Pond)
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     Pond 2A

   Pond Inputs:

Initial Pool Elev: 1,101.14 ft

Initial Pool: 2.74 ac-ft

*Sediment Storage: 5.16 ac-ft

Dead Space: 0.00 %

*Sediment capacity was entered by user

Straight Pipe

Barrel

Diameter

(in)

Barrel

Length

(ft)

Barrel

Slope (%)

Manning's

n

Spillway

Elev (ft)

Entrance

Loss

Coefficient

Tailwater

Depth

(ft)

24.00 50.00 1.00 0.0240 1,101.14 0.90 0.00

Emergency Spillway

Spillway Elev
Crest Length

(ft)
Left

Sideslope
Right

Sideslope
Bottom

Width (ft)

1,102.97 15.00 2.00:1 2.00:1 15.00

   Pond Results:

Peak Elevation: 1,105.67 ft

H'graph Detention Time: 2.18 hrs

Pond Model: CSTRS

Dewater Time: 1.47 days

Trap Efficiency: 80.27 %

Dewatering time is calculated from peak stage to lowest spillway

Elevation-Capacity-Discharge Table

Elevation
Area

(ac)

Capacity

(ac-ft)

Discharge

(cfs)

Dewater
Time

(hrs)

1,099.50 1.439 0.000 0.000 Top of Sed. Storage

1,099.50 1.439 0.000 0.000

1,100.00 1.575 0.753 0.000

1,100.50 1.718 1.577 0.000

1,101.00 1.867 2.473 0.000

1,101.14 1.910 2.737 0.000  Spillway #1

1,101.50 1.932 3.429 3.111 17.30

1,102.00 1.964 4.403 4.814 3.00

1,102.50 1.995 5.393 6.212 2.20
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Elevation
Area

(ac)

Capacity

(ac-ft)

Discharge

(cfs)

Dewater
Time

(hrs)

1,102.97 2.025 6.337 9.167 4.45  Spillway #2

1,103.00 2.027 6.398 9.583 0.30

1,103.50 2.059 7.419 16.487 4.70

1,104.00 2.091 8.457 55.266 2.40

1,104.50 2.124 9.511 100.022 0.45

1,105.00 2.156 10.581 156.693 0.25

1,105.50 2.189 11.667 225.068 0.20

1,105.67 2.201 12.037 251.932 0.10 Peak Stage

1,106.00 2.223 12.770 305.208

1,106.50 2.256 13.890 397.294

1,107.00 2.290 15.026 501.567

Detailed Discharge Table

Elevation
(ft)

Straight Pipe
(cfs)

Emergency
Spillway (cfs)

Combined

Total

Discharge

(cfs)

1,099.50 0.000 0.000 0.000

1,099.50 0.000 0.000 0.000

1,100.00 0.000 0.000 0.000

1,100.50 0.000 0.000 0.000

1,101.00 0.000 0.000 0.000

1,101.14 0.000 0.000 0.000

1,101.50 (1)>3.111 0.000 3.111

1,102.00 (1)>4.814 0.000 4.814

1,102.50 (1)>6.212 0.000 6.212

1,102.97 (1)>9.167 0.000 9.167

1,103.00 (1)>9.418 0.165 9.583

1,103.50 (1)>13.574 2.913 16.487

1,104.00 (6)>16.182 39.083 55.266

1,104.50 (6)>18.476 81.546 100.022

1,105.00 (6)>20.506 136.186 156.693

1,105.50 (6)>22.345 202.723 225.068

1,106.00 (6)>24.042 281.166 305.208

1,106.50 (6)>25.630 371.664 397.294

1,107.00 (6)>27.133 474.434 501.567

Structure #11 (Pond)

     Pond 21

   Pond Inputs:
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Initial Pool Elev: 1,143.50 ft

Initial Pool: 0.10 ac-ft

*Sediment Storage: 0.29 ac-ft

Dead Space: 0.00 %

*Sediment capacity was entered by user

Emergency Spillway

Spillway Elev
Crest Length

(ft)
Left

Sideslope
Right

Sideslope
Bottom

Width (ft)

1,143.50 15.00 2.00:1 2.00:1 9.00

   Pond Results:

Peak Elevation: 1,144.47 ft

H'graph Detention Time: 0.20 hrs

Pond Model: CSTRS

Dewater Time: 0.56 days

Trap Efficiency: 75.52 %

Dewatering time is calculated from peak stage to lowest spillway

Elevation-Capacity-Discharge Table

Elevation
Area

(ac)

Capacity

(ac-ft)

Discharge

(cfs)

Dewater
Time

(hrs)

1,142.49 0.092 0.000 0.000 Top of Sed. Storage

1,142.50 0.092 0.000 0.000

1,143.00 0.095 0.047 0.000

1,143.50 0.098 0.096 0.000  Spillway #1

1,144.00 0.101 0.145 1.764 12.00

1,144.47 0.104 0.194 23.384 1.50 Peak Stage

1,144.50 0.104 0.197 24.578

1,145.00 0.107 0.249 52.555

Detailed Discharge Table

Elevation
(ft)

Emergency
Spillway (cfs)

Combined

Total

Discharge

(cfs)

1,142.49 0.000 0.000

1,142.50 0.000 0.000

1,143.00 0.000 0.000

1,143.50 0.000 0.000
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Elevation
(ft)

Emergency
Spillway (cfs)

Combined

Total

Discharge

(cfs)

1,144.00 1.764 1.764

1,144.50 24.578 24.578

1,145.00 52.555 52.555

Structure #10 (Pond)

     Pond 20

   Pond Inputs:

Initial Pool Elev: 1,138.50 ft

Initial Pool: 0.22 ac-ft

*Sediment Storage: 1.03 ac-ft

Dead Space: 0.00 %

*Sediment capacity was entered by user

Emergency Spillway

Spillway Elev
Crest Length

(ft)
Left

Sideslope
Right

Sideslope
Bottom

Width (ft)

1,138.50 10.00 2.00:1 2.00:1 9.00

   Pond Results:

Peak Elevation: 1,139.34 ft

H'graph Detention Time: 0.48 hrs

Pond Model: CSTRS

Dewater Time: 0.63 days

Trap Efficiency: 82.45 %

Dewatering time is calculated from peak stage to lowest spillway

Elevation-Capacity-Discharge Table

Elevation
Area

(ac)

Capacity

(ac-ft)

Discharge

(cfs)

Dewater
Time

(hrs)

1,137.50 0.216 0.000 0.000 Top of Sed. Storage

1,138.00 0.221 0.109 0.000

1,138.50 0.227 0.221 0.000  Spillway #1

1,139.00 0.232 0.336 1.880 14.10

1,139.34 0.236 0.415 18.097 1.00 Peak Stage

1,139.50 0.238 0.454 25.996

1,140.00 0.244 0.574 55.858
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Detailed Discharge Table

Elevation
(ft)

Emergency
Spillway (cfs)

Combined

Total

Discharge

(cfs)

1,137.50 0.000 0.000

1,138.00 0.000 0.000

1,138.50 0.000 0.000

1,139.00 1.880 1.880

1,139.50 25.996 25.996

1,140.00 55.858 55.858

Structure #9 (Null)

     Null Structure 1

Structure #15 (Null)

     Null Structure 2

Structure #8 (Pond)

     Pond 19

   Pond Inputs:

Initial Pool Elev: 1,133.50 ft

Initial Pool: 0.31 ac-ft

*Sediment Storage: 0.99 ac-ft

Dead Space: 0.00 %

*Sediment capacity was entered by user

Emergency Spillway

Spillway Elev
Crest Length

(ft)
Left

Sideslope
Right

Sideslope
Bottom

Width (ft)

1,133.50 15.00 2.00:1 2.00:1 9.00

   Pond Results:

Peak Elevation: 1,134.81 ft

H'graph Detention Time: 0.55 hrs

Pond Model: CSTRS

Dewater Time: 0.74 days

Trap Efficiency: 79.71 %

Dewatering time is calculated from peak stage to lowest spillway

Elevation-Capacity-Discharge Table
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Elevation
Area

(ac)

Capacity

(ac-ft)

Discharge

(cfs)

Dewater
Time

(hrs)

1,132.50 0.307 0.000 0.000 Top of Sed. Storage

1,132.50 0.307 0.000 0.000

1,133.00 0.314 0.155 0.000

1,133.50 0.322 0.315 0.000  Spillway #1

1,134.00 0.330 0.477 1.764 14.10

1,134.50 0.337 0.644 24.578 3.50

1,134.81 0.342 0.749 41.711 0.05 Peak Stage

1,135.00 0.345 0.815 52.555

Detailed Discharge Table

Elevation
(ft)

Emergency
Spillway (cfs)

Combined

Total

Discharge

(cfs)

1,132.50 0.000 0.000

1,132.50 0.000 0.000

1,133.00 0.000 0.000

1,133.50 0.000 0.000

1,134.00 1.764 1.764

1,134.50 24.578 24.578

1,135.00 52.555 52.555

Structure #19 (Null)

     Null Structure 7

Structure #20 (Null)

     Null Structure 8

Structure #21 (Null)

     Null Structure 9

Structure #22 (Null)

     Null Structure 10

Structure #27 (Null)

     Null Structure 15
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Subwatershed Hydrology Detail:

Stru
#

SWS
#

SWS Area

(ac)

Time of
Conc

(hrs)

Musk K

(hrs)
Musk X

Curve

Number
UHS

Peak
Discharge

(cfs)

Runoff
Volume

(ac-ft)

#23 1 28.400 0.039 0.004 0.470 69.000 S 61.48 4.627

2 1.700 0.005 0.000 0.000 73.000 S 4.18 0.323

3 1.900 0.017 0.043 0.453 86.000 F 6.33 0.548

4 19.500 0.019 0.062 0.448 69.000 S 42.21 3.177

5 21.300 0.055 0.064 0.443 73.000 S 52.34 4.044

ΣΣΣΣ 72.800 161.74 12.719

#24 1 13.100 0.018 0.019 0.459 69.000 S 28.36 2.134

2 4.100 0.019 0.000 0.000 73.000 S 10.08 0.778

3 7.000 0.015 0.020 0.458 69.000 S 15.15 1.140

4 3.900 0.020 0.000 0.000 73.000 S 9.58 0.740

5 0.300 0.025 0.035 0.452 86.000 F 1.00 0.086

6 1.200 0.011 0.086 0.408 69.000 S 2.60 0.195

7 1.600 0.053 0.032 0.473 73.000 S 3.93 0.304

8 0.700 0.017 0.037 0.452 86.000 F 2.33 0.201

9 26.000 0.013 0.037 0.471 69.000 S 56.28 4.236

ΣΣΣΣ 130.700 290.85 22.534

#25 1 1.800 0.036 0.018 0.443 69.000 S 3.90 0.293

2 2.400 0.018 0.000 0.000 73.000 S 5.90 0.455

3 15.000 0.020 0.018 0.443 69.000 S 32.47 2.444

4 7.200 0.018 0.000 0.000 73.000 S 17.69 1.367

5 0.900 0.017 0.038 0.432 86.000 F 3.00 0.259

6 4.900 0.007 0.055 0.431 69.000 S 10.61 0.798

7 18.200 0.063 0.034 0.443 73.000 S 44.72 3.455

ΣΣΣΣ 181.100 408.61 31.606

#26 1 6.900 0.029 0.012 0.468 69.000 S 14.94 1.124

2 8.300 0.012 0.000 0.000 73.000 S 20.40 1.576

3 4.100 0.012 0.011 0.468 69.000 S 8.88 0.668

4 8.300 0.011 0.000 0.000 73.000 S 20.40 1.576

5 0.200 0.017 0.023 0.463 86.000 F 0.67 0.056

6 0.200 0.012 0.038 0.463 69.000 S 0.43 0.029

7 0.600 0.028 0.056 0.444 73.000 S 1.47 0.114

ΣΣΣΣ 209.700 475.73 36.749

#1 1 7.800 0.066 0.014 0.452 73.000 S 19.17 1.481

2 4.600 0.004 0.010 0.455 86.000 F 15.33 1.328

3 19.700 0.010 0.000 0.000 74.000 S 49.84 3.877
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Stru
#

SWS
#

SWS Area

(ac)

Time of
Conc

(hrs)

Musk K

(hrs)
Musk X

Curve

Number
UHS

Peak
Discharge

(cfs)

Runoff
Volume

(ac-ft)

ΣΣΣΣ 32.100 84.34 6.686

#16 1 38.300 0.053 0.026 0.453 69.000 S 82.91 6.240

2 19.500 0.026 0.000 0.000 73.000 S 47.92 3.702

ΣΣΣΣ 89.900 208.16 16.628

#17 1 33.900 0.031 0.014 0.469 69.000 S 73.39 5.523

2 12.400 0.014 0.000 0.000 73.000 S 30.47 2.354

ΣΣΣΣ 136.200 312.02 24.505

#7 1 14.500 0.102 0.005 0.459 86.000 S 48.34 4.186

2 2.400 0.005 0.000 0.000 74.000 M 6.07 0.472

ΣΣΣΣ 16.900 54.41 4.658

#6 1 0.240 0.003 0.069 0.436 86.000 F 0.80 0.068

2 2.500 0.053 0.016 0.451 86.000 S 8.33 0.722

3 18.200 0.016 0.000 0.000 74.000 M 46.04 3.582

ΣΣΣΣ 20.940 55.16 4.372

#5 1 8.500 0.064 0.040 0.440 73.000 S 20.89 1.614

2 3.500 0.018 0.022 0.447 86.000 F 11.67 1.010

3 1.300 0.004 0.018 0.450 86.000 S 4.33 0.375

4 11.100 0.018 0.000 0.000 74.000 M 28.08 2.185

ΣΣΣΣ 24.400 64.97 5.183

#4 1 4.300 0.030 0.000 0.000 74.000 M 10.88 0.846

ΣΣΣΣ 4.300 10.88 0.846

#3 1 2.600 0.030 0.000 0.000 74.000 M 6.58 0.512

ΣΣΣΣ 2.600 6.58 0.512

#18 1 26.500 0.022 0.030 0.454 69.000 S 57.37 4.318

2 25.500 0.030 0.000 0.000 73.000 S 62.66 4.841

3 19.000 0.048 0.000 0.000 73.000 S 46.69 3.607

ΣΣΣΣ 276.340 642.18 52.842

#14 1 21.000 0.046 0.037 0.442 73.000 S 51.60 3.987

2 5.500 0.028 0.009 0.453 86.000 F 18.33 1.588

3 6.600 0.009 0.000 0.000 73.000 S 16.22 1.253

4 2.300 0.010 0.007 0.460 69.000 S 4.98 0.375

5 4.500 0.007 0.000 0.000 69.000 S 9.74 0.733

ΣΣΣΣ 39.900 100.88 7.935

#13 1 16.200 0.040 0.086 0.429 73.000 S 39.81 3.075

2 16.000 0.017 0.069 0.432 86.000 F 53.34 4.619

3 6.100 0.047 0.022 0.447 86.000 S 20.33 1.761
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Stru
#

SWS
#

SWS Area

(ac)

Time of
Conc

(hrs)

Musk K

(hrs)
Musk X

Curve

Number
UHS

Peak
Discharge

(cfs)

Runoff
Volume

(ac-ft)

4 4.800 0.022 0.000 0.000 74.000 M 12.14 0.945

5 6.200 0.008 0.029 0.440 86.000 F 20.67 1.790

6 19.400 0.020 0.013 0.444 74.000 M 49.08 3.818

7 19.200 0.013 0.000 0.000 73.000 S 47.18 3.645

8 9.900 0.039 0.045 0.436 73.000 S 24.33 1.879

9 18.200 0.030 0.015 0.449 86.000 S 60.67 5.254

10 24.800 0.015 0.000 0.000 73.000 S 60.94 4.708

ΣΣΣΣ 140.800 384.91 31.494

#12 1 4.400 0.025 0.041 0.436 86.000 F 14.67 1.270

2 6.100 0.032 0.007 0.456 86.000 S 20.33 1.761

3 7.600 0.004 0.003 0.456 74.000 M 19.23 1.496

4 1.800 0.003 0.000 0.000 73.000 S 4.42 0.342

5 14.800 0.050 0.111 0.419 73.000 S 36.37 2.810

6 27.400 0.111 0.222 0.317 86.000 F 91.34 7.910

7 25.200 0.133 0.011 0.451 86.000 S 45.23 4.911

8 8.800 0.011 0.000 0.000 74.000 M 22.26 1.732

9 2.400 0.025 0.065 0.429 73.000 S 5.90 0.455

10 21.200 0.009 0.043 0.428 86.000 F 70.67 6.120

11 4.500 0.035 0.008 0.453 86.000 S 15.00 1.299

12 5.000 0.002 0.006 0.455 74.000 M 12.65 0.984

13 6.000 0.006 0.000 0.000 73.000 S 14.74 1.139

ΣΣΣΣ 135.200 360.02 32.228

#11 1 1.600 0.003 0.035 0.357 86.000 F 5.33 0.462

2 6.900 0.019 0.016 0.328 74.000 M 17.46 1.358

3 0.400 0.016 0.000 0.000 73.000 S 0.98 0.076

ΣΣΣΣ 8.900 23.77 1.895

#10 1 0.430 0.009 0.033 0.365 86.000 F 1.43 0.123

2 6.900 0.033 0.000 0.000 74.000 M 17.46 1.358

ΣΣΣΣ 7.330 18.89 1.481

#9 1 0.400 0.010 0.043 0.457 86.000 F 1.33 0.115

2 9.300 0.018 0.025 0.461 74.000 M 23.53 1.830

3 12.300 0.025 0.000 0.000 73.000 S 30.23 2.335

4 1.500 0.008 0.100 0.443 86.000 F 5.00 0.433

5 10.900 0.040 0.047 0.453 74.000 M 27.57 2.145

6 16.300 0.047 0.000 0.000 73.000 S 40.05 3.094

ΣΣΣΣ 202.130 407.53 45.557

#15 1 1.400 0.049 0.019 0.453 73.000 S 3.44 0.266

2 1.100 0.015 0.004 0.462 86.000 F 3.67 0.317

3 11.600 0.004 0.037 0.406 73.000 S 28.51 2.202
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Stru
#

SWS
#

SWS Area

(ac)

Time of
Conc

(hrs)

Musk K

(hrs)
Musk X

Curve

Number
UHS

Peak
Discharge

(cfs)

Runoff
Volume

(ac-ft)

4 5.300 0.014 0.052 0.400 69.000 S 11.47 0.864

5 0.300 0.012 0.068 0.401 69.000 S 0.65 0.049

6 0.100 0.017 0.051 0.402 86.000 F 0.33 0.024

ΣΣΣΣ 402.630 902.25 88.707

#8 1 1.900 0.006 0.039 0.390 86.000 F 6.33 0.548

2 14.900 0.081 0.000 0.000 74.000 M 37.69 2.933

ΣΣΣΣ 16.800 44.03 3.481

#19 1 19.740 0.021 0.031 0.448 69.000 S 42.73 3.216

2 15.720 0.031 0.000 0.000 73.000 S 38.63 2.984

3 8.500 0.068 0.000 0.000 73.000 S 20.89 1.614

4 0.900 0.017 0.086 0.409 86.000 F 3.00 0.259

5 3.000 0.007 0.111 0.409 69.000 S 6.49 0.489

6 9.300 0.059 0.122 0.413 73.000 S 22.85 1.766

ΣΣΣΣ 752.930 1,715.53 155.358

#20 1 12.900 0.022 0.024 0.458 69.000 S 27.93 2.102

2 16.800 0.024 0.000 0.000 73.000 S 41.28 3.189

3 3.600 0.029 0.012 0.458 69.000 S 7.79 0.586

4 8.800 0.012 0.000 0.000 73.000 S 21.62 1.671

ΣΣΣΣ 795.030 1,814.16 162.906

#21 1 27.500 0.030 0.035 0.447 69.000 S 59.53 4.481

2 17.200 0.035 0.000 0.000 73.000 S 42.27 3.265

3 13.500 0.016 0.018 0.453 69.000 S 29.22 2.200

4 8.300 0.024 0.000 0.000 73.000 S 20.40 1.576

5 0.400 0.017 0.034 0.445 86.000 F 1.33 0.115

6 1.000 0.005 0.051 0.445 69.000 S 2.16 0.163

7 4.600 0.047 0.044 0.454 73.000 S 11.30 0.873

ΣΣΣΣ 867.530 1,980.28 175.578

#22 1 7.200 0.028 0.019 0.448 69.000 S 15.59 1.173

2 10.700 0.019 0.000 0.000 73.000 S 26.29 2.031

3 1.600 0.015 0.017 0.452 69.000 S 3.46 0.261

4 5.300 0.017 0.000 0.000 73.000 S 13.02 1.006

5 0.100 0.017 0.032 0.444 86.000 F 0.33 0.024

6 0.100 0.005 0.049 0.443 69.000 S 0.22 0.012

7 0.200 0.027 0.043 0.453 73.000 S 0.49 0.034

ΣΣΣΣ 892.730 2,039.69 180.118

#27 1 15.600 0.050 0.011 0.459 69.000 S 33.77 2.542

2 20.300 0.011 0.000 0.000 73.000 S 49.88 3.854

3 28.300 0.130 0.031 0.445 69.000 S 28.94 3.114
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Stru
#

SWS
#

SWS Area

(ac)

Time of
Conc

(hrs)

Musk K

(hrs)
Musk X

Curve

Number
UHS

Peak
Discharge

(cfs)

Runoff
Volume

(ac-ft)

4 27.000 0.031 0.000 0.000 73.000 S 66.35 5.126

5 0.800 0.017 0.087 0.425 86.000 F 2.67 0.230

6 9.800 0.019 0.106 0.436 69.000 S 21.21 1.597

ΣΣΣΣ 1,204.230 2,712.40 233.329

Subwatershed Sedimentology Detail:

Stru
#

SWS
#

Soil K L (ft) S (%) C P PS #
Sediment

(tons)

Peak
Sediment
Conc.

(mg/l)

Peak
Settleable

Conc

(ml/l)

24VW

(ml/l)

#23 1 0.220 100.00 30.00 0.0100 1.0000 1 26.4 8,204 5.25 2.67

2 0.170 25.00 10.00 0.0030 1.0000 2 0.0 170 0.09 0.05

3 0.220 20.00 1.00 0.9000 1.0000 1 3.3 7,911 5.06 2.79

4 0.220 100.00 50.00 0.0100 1.0000 1 28.1 12,993 8.31 4.15

5 0.170 100.00 50.00 0.0030 1.0000 2 8.4 3,002 1.62 0.82

ΣΣΣΣ 66.2 7,395 4.63 2.39

#24 1 0.220 100.00 50.00 0.0100 1.0000 1 18.0 12,137 7.76 3.95

2 0.170 50.00 30.00 0.0030 1.0000 2 0.5 976 0.53 0.27

3 0.220 100.00 50.00 0.0100 1.0000 1 8.9 11,262 7.20 3.67

4 0.170 50.00 30.00 0.0030 1.0000 2 0.5 970 0.52 0.27

5 0.220 20.00 1.00 0.9000 1.0000 1 0.4 6,353 4.06 2.26

6 0.220 100.00 10.00 0.0100 1.0000 1 0.2 1,519 0.97 0.15

7 0.170 100.00 50.00 0.0030 1.0000 2 0.5 2,147 1.16 0.60

8 0.220 20.00 1.00 0.9000 1.0000 1 1.1 7,023 4.49 2.48

9 0.220 100.00 50.00 0.0100 1.0000 1 38.8 13,172 8.42 4.29

ΣΣΣΣ 135.1 8,620 5.45 2.78

#25 1 0.220 100.00 40.00 0.0100 1.0000 1 1.6 7,832 5.01 2.55

2 0.170 50.00 15.00 0.0030 1.0000 2 0.1 417 0.22 0.12

3 0.220 100.00 50.00 0.0100 1.0000 1 21.0 12,335 7.89 4.02

4 0.170 50.00 30.00 0.0030 1.0000 2 1.0 1,044 0.56 0.29

5 0.220 20.00 1.00 0.9000 1.0000 1 1.4 7,236 4.63 2.55

6 0.220 80.00 10.00 0.0100 1.0000 1 0.8 1,518 0.97 0.50

7 0.170 100.00 50.00 0.0030 1.0000 2 7.1 2,873 1.55 0.81

ΣΣΣΣ 168.1 7,650 4.81 2.45

#26 1 0.220 100.00 50.00 0.0100 1.0000 1 8.8 11,242 7.19 3.66

2 0.170 100.00 30.00 0.0030 1.0000 2 1.8 1,609 0.87 0.45

3 0.220 100.00 30.00 0.0100 1.0000 1 3.0 6,508 4.16 2.12

4 0.170 100.00 40.00 0.0030 1.0000 2 2.4 2,138 1.15 0.60
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Stru
#

SWS
#

Soil K L (ft) S (%) C P PS #
Sediment

(tons)

Peak
Sediment
Conc.

(mg/l)

Peak
Settleable

Conc

(ml/l)

24VW

(ml/l)

5 0.220 20.00 1.00 0.9000 1.0000 1 0.3 6,066 3.88 2.18

6 0.220 50.00 2.00 0.0100 1.0000 1 0.0 178 0.11 0.06

7 0.170 100.00 50.00 0.0030 1.0000 2 0.2 1,915 1.03 0.54

ΣΣΣΣ 184.5 8,907 5.59 2.32

#1 1 0.170 100.00 40.00 0.0030 1.0000 2 2.2 2,122 1.14 0.60

2 0.220 50.00 5.00 0.9000 1.0000 1 44.4 43,903 28.08 15.52

3 0.220 100.00 33.00 0.0500 1.0000 1 116.9 41,514 26.55 14.00

ΣΣΣΣ 163.6 33,111 21.13 11.36

#16 1 0.220 100.00 50.00 0.0100 1.0000 1 59.9 13,796 8.82 4.50

2 0.170 100.00 30.00 0.0030 1.0000 2 4.7 1,782 0.96 0.50

ΣΣΣΣ 96.0 8,482 3.77 1.88

#17 1 0.220 100.00 45.00 0.0100 1.0000 1 47.6 12,395 7.93 4.04

2 0.170 100.00 30.00 0.0030 1.0000 2 2.8 1,688 0.91 0.47

ΣΣΣΣ 146.5 8,742 4.46 2.24

#7 1 0.220 100.00 7.00 0.9000 1.0000 1 313.3 96,099 61.46 34.12

2 0.220 50.00 40.00 0.0500 1.0000 2 8.8 25,825 13.91 7.33

ΣΣΣΣ 322.1 88,455 56.32 31.46

#6 1 0.220 50.00 10.00 0.9000 1.0000 1 3.6 70,007 44.77 24.25

2 0.220 50.00 2.00 0.9000 1.0000 1 10.4 19,148 12.25 6.76

3 0.220 100.00 32.00 0.0500 1.0000 1 103.7 39,891 25.51 13.45

ΣΣΣΣ 117.7 37,181 23.78 12.52

#5 1 0.170 50.00 30.00 0.0030 1.0000 2 1.2 1,065 0.57 0.30

2 0.220 50.00 15.00 0.9000 1.0000 1 119.9 148,971 95.27 53.15

3 0.220 50.00 2.00 0.9000 1.0000 1 5.0 17,714 11.33 6.25

4 0.220 100.00 30.00 0.0500 1.0000 1 55.8 35,258 22.55 11.88

ΣΣΣΣ 181.9 44,634 28.51 16.24

#4 1 0.220 100.00 39.00 0.0500 1.0000 1 25.0 40,738 26.05 13.74

ΣΣΣΣ 25.0 40,738 26.05 13.74

#3 1 0.220 100.00 30.00 0.0500 1.0000 1 11.0 29,689 18.99 10.00

ΣΣΣΣ 11.0 29,689 18.99 10.00

#18 1 0.220 100.00 45.00 0.0100 1.0000 1 36.1 12,036 7.70 3.92

2 0.170 100.00 30.00 0.0030 1.0000 2 6.3 1,841 0.99 0.52

3 0.170 100.00 35.00 0.0030 1.0000 2 5.3 2,076 1.12 0.58

ΣΣΣΣ 362.7 10,189 4.09 2.03

#14 1 0.170 100.00 58.00 0.0030 1.0000 2 9.4 3,306 1.78 0.93
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Stru
#

SWS
#

Soil K L (ft) S (%) C P PS #
Sediment

(tons)

Peak
Sediment
Conc.

(mg/l)

Peak
Settleable

Conc

(ml/l)

24VW

(ml/l)

2 0.220 50.00 5.00 0.9000 1.0000 1 54.3 44,837 28.67 15.85

3 0.170 100.00 30.00 0.0030 1.0000 2 1.4 1,565 0.84 0.44

4 0.220 100.00 50.00 0.0100 1.0000 1 2.6 9,859 6.31 3.21

5 0.220 100.00 30.00 0.0100 1.0000 2 3.3 6,581 3.55 1.80

ΣΣΣΣ 71.0 12,261 7.60 4.06

#13 1 0.170 50.00 35.00 0.0030 1.0000 2 2.9 1,430 0.77 0.12

2 0.220 100.00 35.00 0.9000 1.0000 1 2,556.1 586,352 374.98 212.26

3 0.220 25.00 5.00 0.9000 1.0000 1 43.1 32,266 20.63 11.39

4 0.170 100.00 30.00 0.0500 1.0000 1 16.9 24,742 15.82 8.33

5 0.220 50.00 30.00 0.9000 1.0000 1 499.2 324,051 207.24 117.52

6 0.220 50.00 25.00 0.0500 1.0000 1 56.7 20,630 13.19 6.94

7 0.220 50.00 20.00 0.0030 1.0000 1 2.5 977 0.62 0.33

8 0.220 100.00 50.00 0.0030 1.0000 2 4.6 3,455 1.86 0.97

9 0.220 100.00 50.00 0.9000 1.0000 1 4,109.5 736,425 470.96 279.25

10 0.170 100.00 30.00 0.0030 1.0000 2 6.1 1,834 0.99 0.52

ΣΣΣΣ 7,297.0 276,843 176.99 99.27

#12 1 0.220 100.00 22.00 0.9000 1.0000 1 369.0 335,755 214.72 121.91

2 0.220 100.00 2.00 0.9000 1.0000 1 34.9 26,163 16.73 9.23

3 0.220 100.00 35.00 0.0500 1.0000 1 42.7 39,300 25.13 13.25

4 0.170 50.00 35.00 0.0030 1.0000 2 0.3 1,033 0.56 0.29

5 0.170 100.00 30.00 0.0030 1.0000 2 3.4 1,709 0.92 0.49

6 0.220 50.00 15.00 0.9000 1.0000 1 1,201.4 190,941 122.11 67.21

7 0.220 100.00 6.00 0.9000 1.0000 1 355.0 96,881 56.27 30.02

8 0.220 100.00 27.00 0.0500 1.0000 1 38.5 30,762 19.67 10.36

9 0.170 50.00 47.00 0.0030 1.0000 2 0.5 1,441 0.78 0.40

10 0.220 100.00 22.00 0.9000 1.0000 1 2,147.3 394,467 252.27 144.05

11 0.220 50.00 2.50 0.9000 1.0000 1 24.6 25,011 16.00 8.83

12 0.220 100.00 22.00 0.0500 1.0000 1 16.4 23,059 14.75 7.76

13 0.170 50.00 34.00 0.0030 1.0000 2 0.9 1,159 0.62 0.33

ΣΣΣΣ 4,233.8 181,013 114.79 58.07

#11 1 0.220 25.00 32.00 0.9000 1.0000 1 77.2 204,780 130.96 73.47

2 0.220 100.00 35.00 0.0500 1.0000 1 38.3 38,854 24.85 13.10

3 0.170 25.00 40.00 0.0030 1.0000 2 0.0 648 0.35 0.18

ΣΣΣΣ 115.5 76,638 49.01 27.93

#10 1 0.220 25.00 32.00 0.9000 1.0000 1 17.7 177,142 113.29 63.72

2 0.220 100.00 30.00 0.0500 1.0000 1 32.8 33,329 21.31 11.23

ΣΣΣΣ 50.5 44,876 28.70 15.80

#9 1 0.220 50.00 35.00 0.0030 1.0000 1 0.1 1,044 0.67 0.37
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Stru
#

SWS
#

Soil K L (ft) S (%) C P PS #
Sediment

(tons)

Peak
Sediment
Conc.

(mg/l)

Peak
Settleable

Conc

(ml/l)

24VW

(ml/l)

2 0.220 100.00 30.00 0.9000 1.0000 1 823.9 503,241 321.83 179.02

3 0.170 25.00 50.00 0.9000 1.0000 2 594.2 313,377 168.83 91.30

4 0.220 100.00 30.00 0.0030 1.0000 1 0.5 1,590 1.02 0.56

5 0.220 50.00 6.00 0.9000 1.0000 1 96.0 61,149 39.11 20.67

6 0.170 50.00 30.00 0.0500 1.0000 2 42.2 19,048 10.26 5.37

ΣΣΣΣ 2,429.2 144,853 58.79 15.84

#15 1 0.170 100.00 53.00 0.0030 1.0000 2 0.4 2,220 1.20 0.62

2 0.220 50.00 5.00 0.9000 1.0000 1 9.0 37,083 23.72 13.12

3 0.170 100.00 50.00 0.0030 1.0000 2 4.3 2,722 1.47 0.77

4 0.220 100.00 50.00 0.0100 1.0000 1 6.5 10,735 6.87 3.55

5 0.220 50.00 10.00 0.0100 1.0000 2 0.0 881 0.47 0.24

6 0.220 20.00 1.00 0.9000 1.0000 1 0.1 5,826 3.73 2.37

ΣΣΣΣ 4,280.1 74,077 24.14 11.65

#8 1 0.220 25.00 32.00 0.9000 1.0000 1 93.5 208,687 133.46 74.88

2 0.220 100.00 30.00 0.0500 1.0000 1 77.6 36,507 23.35 12.31

ΣΣΣΣ 171.1 62,876 40.21 22.65

#19 1 0.220 100.00 50.00 0.0100 1.0000 1 28.5 12,746 8.15 4.15

2 0.170 100.00 20.00 0.0030 1.0000 2 2.4 1,117 0.60 0.31

3 0.170 100.00 25.00 0.0030 1.0000 2 1.5 1,330 0.72 0.37

4 0.220 20.00 1.00 0.9000 1.0000 1 1.4 7,694 4.92 2.55

5 0.220 50.00 25.00 0.0100 1.0000 2 1.2 3,369 1.81 0.94

6 0.170 100.00 25.00 0.0030 1.0000 2 1.7 1,360 0.73 0.38

ΣΣΣΣ 4,675.7 51,240 16.83 7.40

#20 1 0.220 100.00 45.00 0.0100 1.0000 1 16.1 11,045 7.06 3.60

2 0.170 100.00 30.00 0.0030 1.0000 2 4.0 1,751 0.94 0.49

3 0.220 100.00 30.00 0.0100 1.0000 1 2.6 6,407 4.10 2.09

4 0.170 100.00 30.00 0.0030 1.0000 2 1.9 1,620 0.87 0.46

ΣΣΣΣ 4,700.1 48,690 16.07 7.13

#21 1 0.220 100.00 45.00 0.0100 1.0000 1 37.7 12,090 7.73 3.94

2 0.170 100.00 15.00 0.0030 1.0000 2 1.9 800 0.43 0.23

3 0.220 100.00 40.00 0.0100 1.0000 1 15.2 9,965 6.37 3.25

4 0.170 100.00 10.00 0.0030 1.0000 2 0.5 412 0.22 0.12

5 0.220 20.00 1.00 0.9000 1.0000 1 0.6 6,571 4.20 2.33

6 0.220 50.00 10.00 0.0100 1.0000 1 0.1 984 0.63 0.32

7 0.170 100.00 50.00 0.0030 1.0000 2 1.5 2,436 1.31 0.69

ΣΣΣΣ 4,757.4 66,520 22.19 6.78

#22 1 0.220 100.00 45.00 0.0100 1.0000 1 8.4 10,301 6.59 3.36
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Stru
#

SWS
#

Soil K L (ft) S (%) C P PS #
Sediment

(tons)

Peak
Sediment
Conc.

(mg/l)

Peak
Settleable

Conc

(ml/l)

24VW

(ml/l)

2 0.170 100.00 30.00 0.0030 1.0000 2 2.4 1,659 0.89 0.47

3 0.220 100.00 45.00 0.0100 1.0000 1 1.6 8,606 5.50 2.80

4 0.170 100.00 30.00 0.0030 1.0000 2 1.1 1,525 0.82 0.43

5 0.220 20.00 1.00 0.9000 1.0000 1 0.1 5,808 3.71 2.37

6 0.220 50.00 10.00 0.0100 1.0000 1 0.0 836 0.53 0.35

7 0.220 100.00 50.00 0.0030 1.0000 2 0.1 2,217 1.19 0.67

ΣΣΣΣ 4,770.8 102,225 34.19 6.65

#27 1 0.220 100.00 25.00 0.0100 1.0000 1 11.1 6,300 4.03 2.05

2 0.170 100.00 45.00 0.0030 1.0000 2 7.3 2,653 1.43 0.75

3 0.220 50.00 50.00 0.0100 1.0000 1 18.5 8,358 4.74 2.47

4 0.170 100.00 30.00 0.0030 1.0000 2 6.8 1,853 1.00 0.52

5 0.220 20.00 1.00 0.9000 1.0000 1 1.2 7,632 4.88 0.94

6 0.220 100.00 50.00 0.0100 1.0000 1 13.0 11,550 7.39 3.82

ΣΣΣΣ 5,013.2 84,250 29.34 5.64

Subwatershed Time of Concentration Details:

Stru
#

SWS
#

Land Flow Condition Slope (%)
Vert. Dist.

(ft)
Horiz. Dist.

(ft)
Velocity
(fps)

Time (hrs)

#1 1 1. Forest with heavy ground litter 41.03 160.00 390.00 1.620 0.066

#1 1 Time of Concentration: 0.066

#1 2
8. Large gullies, diversions, and low
flowing streams

5.00 5.00 100.00 6.700 0.004

#1 2 Time of Concentration: 0.004

#1 3
8. Large gullies, diversions, and low
flowing streams

33.33 220.00 660.00 17.320 0.010

#1 3 Time of Concentration: 0.010

#3 1 3. Short grass pasture 32.50 130.00 400.00 4.560 0.024

8. Large gullies, diversions, and low
flowing streams

2.00 2.00 100.00 4.240 0.006

#3 1 Time of Concentration: 0.030

#4 1 3. Short grass pasture 38.40 180.00 468.75 4.950 0.026

8. Large gullies, diversions, and low
flowing streams

5.00 5.00 100.00 6.700 0.004

#4 1 Time of Concentration: 0.030

#5 1 1. Forest with heavy ground litter 28.57 90.00 315.00 1.350 0.064

#5 1 Time of Concentration: 0.064

#5 2
5. Nearly bare and untilled, and
alluvial valley fans

15.00 25.00 166.66 3.870 0.011

8. Large gullies, diversions, and low
flowing streams

15.00 50.00 333.33 11.610 0.007

Filename: 8_5_14_SEDCAD_TOTAL.sc4 Printed 08-08-2014

SEDCAD 4 for Windows
Copyright 1998 -2010 Pamela J. Schwab
Civil Software Design, LLC 45



Stru
#

SWS
#

Land Flow Condition Slope (%)
Vert. Dist.

(ft)
Horiz. Dist.

(ft)
Velocity
(fps)

Time (hrs)

#5 2 Time of Concentration: 0.018

#5 3
8. Large gullies, diversions, and low
flowing streams

2.00 1.50 75.00 4.240 0.004

#5 3 Time of Concentration: 0.004

#5 4
8. Large gullies, diversions, and low
flowing streams

30.67 230.00 750.00 16.610 0.012

8. Large gullies, diversions, and low
flowing streams

2.00 2.00 100.00 4.240 0.006

#5 4 Time of Concentration: 0.018

#6 1
5. Nearly bare and untilled, and
alluvial valley fans

50.00 45.00 90.00 7.070 0.003

#6 1 Time of Concentration: 0.003

#6 2
5. Nearly bare and untilled, and
alluvial valley fans

3.00 10.00 333.33 1.730 0.053

#6 2 Time of Concentration: 0.053

#6 3
8. Large gullies, diversions, and low
flowing streams

30.67 230.00 750.00 16.610 0.012

8. Large gullies, diversions, and low
flowing streams

2.00 1.50 75.00 4.240 0.004

#6 3 Time of Concentration: 0.016

#7 1
5. Nearly bare and untilled, and
alluvial valley fans

6.67 20.00 300.00 2.580 0.032

8. Large gullies, diversions, and low
flowing streams

2.50 30.00 1,200.00 4.740 0.070

#7 1 Time of Concentration: 0.102

#7 2
8. Large gullies, diversions, and low
flowing streams

40.00 140.00 350.00 18.970 0.005

#7 2 Time of Concentration: 0.005

#8 1
5. Nearly bare and untilled, and
alluvial valley fans

32.00 40.00 125.00 5.650 0.006

#8 1 Time of Concentration: 0.006

#8 2 3. Short grass pasture 40.00 140.00 350.00 5.050 0.019

5. Nearly bare and untilled, and
alluvial valley fans

5.00 25.00 500.00 2.230 0.062

#8 2 Time of Concentration: 0.081

#9 1
5. Nearly bare and untilled, and
alluvial valley fans

16.67 25.00 150.00 4.080 0.010

#9 1 Time of Concentration: 0.010

#9 2 3. Short grass pasture 37.74 100.00 265.00 4.910 0.014

8. Large gullies, diversions, and low
flowing streams

35.00 100.00 285.71 17.740 0.004

#9 2 Time of Concentration: 0.018

#9 3
8. Large gullies, diversions, and low
flowing streams

35.00 75.00 214.28 17.740 0.003

9. Small streams flowing bankfull 5.00 80.00 1,600.00 20.120 0.022

#9 3 Time of Concentration: 0.025

#9 4
5. Nearly bare and untilled, and
alluvial valley fans

25.00 40.00 160.00 5.000 0.008
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Stru
#

SWS
#

Land Flow Condition Slope (%)
Vert. Dist.

(ft)
Horiz. Dist.

(ft)
Velocity
(fps)

Time (hrs)

#9 4 Time of Concentration: 0.008

#9 5
8. Large gullies, diversions, and low
flowing streams

6.32 70.00 1,107.59 7.540 0.040

#9 5 Time of Concentration: 0.040

#9 6
8. Large gullies, diversions, and low
flowing streams

12.82 125.00 975.03 10.740 0.025

9. Small streams flowing bankfull 5.00 80.00 1,600.00 20.120 0.022

#9 6 Time of Concentration: 0.047

#10 1
5. Nearly bare and untilled, and
alluvial valley fans

20.00 30.00 150.00 4.470 0.009

#10 1 Time of Concentration: 0.009

#10 2 3. Short grass pasture 35.71 125.00 350.00 4.780 0.020

8. Large gullies, diversions, and low
flowing streams

2.00 4.00 200.00 4.240 0.013

#10 2 Time of Concentration: 0.033

#11 1
5. Nearly bare and untilled, and
alluvial valley fans

31.25 25.00 80.00 5.590 0.003

#11 1 Time of Concentration: 0.003

#11 2 3. Short grass pasture 34.85 115.00 330.00 4.720 0.019

#11 2 Time of Concentration: 0.019

#11 3 1. Forest with heavy ground litter 46.15 30.00 65.00 1.710 0.010

8. Large gullies, diversions, and low
flowing streams

2.00 2.00 100.00 4.240 0.006

#11 3 Time of Concentration: 0.016

#12 1
5. Nearly bare and untilled, and
alluvial valley fans

21.18 90.00 425.00 4.600 0.025

#12 1 Time of Concentration: 0.025

#12 2
8. Large gullies, diversions, and low
flowing streams

2.00 10.00 500.00 4.240 0.032

#12 2 Time of Concentration: 0.032

#12 3
8. Large gullies, diversions, and low
flowing streams

35.00 100.00 285.71 17.740 0.004

#12 3 Time of Concentration: 0.004

#12 4
8. Large gullies, diversions, and low
flowing streams

35.00 75.00 214.28 17.740 0.003

#12 4 Time of Concentration: 0.003

#12 5 1. Forest with heavy ground litter 30.00 75.00 249.99 1.380 0.050

#12 5 Time of Concentration: 0.050

#12 6
5. Nearly bare and untilled, and
alluvial valley fans

20.00 40.00 200.00 4.470 0.012

8. Large gullies, diversions, and low
flowing streams

9.23 300.00 3,250.05 9.110 0.099

#12 6 Time of Concentration: 0.111

#12 7
5. Nearly bare and untilled, and
alluvial valley fans

5.88 29.40 500.00 2.420 0.057

8. Large gullies, diversions, and low
flowing streams

3.33 50.00 1,500.01 5.470 0.076
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Stru
#

SWS
#

Land Flow Condition Slope (%)
Vert. Dist.

(ft)
Horiz. Dist.

(ft)
Velocity
(fps)

Time (hrs)

#12 7 Time of Concentration: 0.133

#12 8
8. Large gullies, diversions, and low
flowing streams

26.92 175.00 650.00 15.560 0.011

#12 8 Time of Concentration: 0.011

#12 9 1. Forest with heavy ground litter 46.88 75.00 160.00 1.730 0.025

#12 9 Time of Concentration: 0.025

#12 10
8. Large gullies, diversions, and low
flowing streams

21.05 100.00 475.00 13.760 0.009

#12 10 Time of Concentration: 0.009

#12 11
8. Large gullies, diversions, and low
flowing streams

2.50 15.00 600.00 4.740 0.035

#12 11 Time of Concentration: 0.035

#12 12
8. Large gullies, diversions, and low
flowing streams

21.74 25.00 115.00 13.980 0.002

#12 12 Time of Concentration: 0.002

#12 13
8. Large gullies, diversions, and low
flowing streams

33.33 125.00 375.00 17.320 0.006

#12 13 Time of Concentration: 0.006

#13 1 1. Forest with heavy ground litter 34.88 75.00 215.00 1.490 0.040

#13 1 Time of Concentration: 0.040

#13 2
5. Nearly bare and untilled, and
alluvial valley fans

33.78 125.00 370.00 5.810 0.017

8. Large gullies, diversions, and low
flowing streams

33.78 20.26 59.97 17.430 0.000

#13 2 Time of Concentration: 0.017

#13 3
8. Large gullies, diversions, and low
flowing streams

3.16 15.00 475.01 5.330 0.024

8. Large gullies, diversions, and low
flowing streams

8.28 60.00 725.00 8.630 0.023

#13 3 Time of Concentration: 0.047

#13 4
8. Large gullies, diversions, and low
flowing streams

33.73 140.00 415.00 17.420 0.006

9. Small streams flowing bankfull 2.00 15.00 750.00 12.720 0.016

#13 4 Time of Concentration: 0.022

#13 5
5. Nearly bare and untilled, and
alluvial valley fans

21.43 30.00 140.00 4.620 0.008

#13 5 Time of Concentration: 0.008

#13 6 3. Short grass pasture 20.00 40.00 200.00 3.570 0.015

8. Large gullies, diversions, and low
flowing streams

26.32 75.00 285.00 15.380 0.005

#13 6 Time of Concentration: 0.020

#13 7
8. Large gullies, diversions, and low
flowing streams

26.32 50.00 189.96 15.390 0.003

9. Small streams flowing bankfull 2.00 10.00 500.00 12.720 0.010

#13 7 Time of Concentration: 0.013

#13 8 1. Forest with heavy ground litter 50.00 125.00 250.00 1.780 0.039

#13 8 Time of Concentration: 0.039
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#
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Land Flow Condition Slope (%)
Vert. Dist.

(ft)
Horiz. Dist.

(ft)
Velocity
(fps)

Time (hrs)

#13 9
5. Nearly bare and untilled, and
alluvial valley fans

60.00 150.00 249.99 7.740 0.008

8. Large gullies, diversions, and low
flowing streams

8.57 60.00 700.11 8.780 0.022

#13 9 Time of Concentration: 0.030

#13 10
8. Large gullies, diversions, and low
flowing streams

34.67 130.00 375.00 17.660 0.005

9. Small streams flowing bankfull 2.00 10.00 500.00 12.720 0.010

#13 10 Time of Concentration: 0.015

#14 1 1. Forest with heavy ground litter 58.46 190.00 325.00 1.930 0.046

#14 1 Time of Concentration: 0.046

#14 2
5. Nearly bare and untilled, and
alluvial valley fans

2.86 5.00 175.00 1.690 0.028

#14 2 Time of Concentration: 0.028

#14 3
8. Large gullies, diversions, and low
flowing streams

29.57 170.00 575.00 16.310 0.009

#14 3 Time of Concentration: 0.009

#14 4 3. Short grass pasture 6.67 5.00 75.00 2.060 0.010

#14 4 Time of Concentration: 0.010

#14 5
8. Large gullies, diversions, and low
flowing streams

30.00 90.00 300.00 16.430 0.005

9. Small streams flowing bankfull 6.67 15.00 224.88 23.240 0.002

#14 5 Time of Concentration: 0.007

#15 1 1. Forest with heavy ground litter 52.31 170.00 325.00 1.820 0.049

#15 1 Time of Concentration: 0.049

#15 2
5. Nearly bare and untilled, and
alluvial valley fans

4.35 5.00 115.00 2.080 0.015

#15 2 Time of Concentration: 0.015

#15 3
8. Large gullies, diversions, and low
flowing streams

48.65 180.00 370.00 20.920 0.004

#15 3 Time of Concentration: 0.004

#15 4 3. Short grass pasture 53.33 160.00 300.00 5.840 0.014

#15 4 Time of Concentration: 0.014

#15 5 3. Short grass pasture 2.00 1.00 50.00 1.130 0.012

#15 5 Time of Concentration: 0.012

#15 6
5. Nearly bare and untilled, and
alluvial valley fans

0.10 0.02 20.02 0.310 0.017

#15 6 Time of Concentration: 0.017

#16 1 3. Short grass pasture 50.00 200.00 400.00 5.650 0.019

3. Short grass pasture 1.00 1.00 100.00 0.800 0.034

#16 1 Time of Concentration: 0.053

#16 2
8. Large gullies, diversions, and low
flowing streams

23.81 250.00 1,050.00 14.630 0.019

9. Small streams flowing bankfull 4.76 25.00 525.00 19.630 0.007

#16 2 Time of Concentration: 0.026

#17 1 3. Short grass pasture 44.00 220.00 500.00 5.300 0.026
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Land Flow Condition Slope (%)
Vert. Dist.

(ft)
Horiz. Dist.

(ft)
Velocity
(fps)

Time (hrs)

8. Large gullies, diversions, and low
flowing streams

35.71 125.00 350.00 17.920 0.005

#17 1 Time of Concentration: 0.031

#17 2
8. Large gullies, diversions, and low
flowing streams

29.09 80.00 275.00 16.180 0.004

9. Small streams flowing bankfull 9.52 100.00 1,050.00 27.770 0.010

#17 2 Time of Concentration: 0.014

#18 1 3. Short grass pasture 57.14 200.00 350.00 6.040 0.016

8. Large gullies, diversions, and low
flowing streams

33.33 50.00 150.00 17.320 0.002

8. Large gullies, diversions, and low
flowing streams

5.00 5.00 100.00 6.700 0.004

#18 1 Time of Concentration: 0.022

#18 2
8. Large gullies, diversions, and low
flowing streams

37.33 140.00 375.00 18.330 0.005

9. Small streams flowing bankfull 3.33 50.00 1,500.01 16.430 0.025

#18 2 Time of Concentration: 0.030

#18 3 1. Forest with heavy ground litter 40.00 50.00 125.00 1.600 0.021

9. Small streams flowing bankfull 5.00 100.00 2,000.00 20.120 0.027

#18 3 Time of Concentration: 0.048

#19 1 3. Short grass pasture 39.47 150.00 380.00 5.020 0.021

#19 1 Time of Concentration: 0.021

#19 2
8. Large gullies, diversions, and low
flowing streams

18.46 120.00 650.00 12.890 0.014

9. Small streams flowing bankfull 3.08 30.00 975.00 15.780 0.017

#19 2 Time of Concentration: 0.031

#19 3 1. Forest with heavy ground litter 35.71 100.00 280.00 1.510 0.051

9. Small streams flowing bankfull 3.64 40.00 1,100.01 17.160 0.017

#19 3 Time of Concentration: 0.068

#19 4
5. Nearly bare and untilled, and
alluvial valley fans

0.10 0.02 20.00 0.310 0.017

#19 4 Time of Concentration: 0.017

#19 5 3. Short grass pasture 12.50 10.00 80.00 2.820 0.007

#19 5 Time of Concentration: 0.007

#19 6 1. Forest with heavy ground litter 50.00 190.00 380.00 1.780 0.059

#19 6 Time of Concentration: 0.059

#20 1 3. Short grass pasture 50.00 175.00 350.00 5.650 0.017

8. Large gullies, diversions, and low
flowing streams

44.44 100.00 225.00 19.990 0.003

8. Large gullies, diversions, and low
flowing streams

6.25 5.00 80.00 7.500 0.002

#20 1 Time of Concentration: 0.022

#20 2
8. Large gullies, diversions, and low
flowing streams

33.13 275.00 830.00 17.260 0.013

9. Small streams flowing bankfull 4.85 40.00 825.01 19.810 0.011

#20 2 Time of Concentration: 0.024
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#20 3 3. Short grass pasture 37.50 75.00 200.00 4.890 0.011

3. Short grass pasture 6.67 5.00 75.00 2.060 0.010

3. Short grass pasture 45.00 75.00 166.66 5.360 0.008

#20 3 Time of Concentration: 0.029

#20 4
8. Large gullies, diversions, and low
flowing streams

40.00 160.00 400.00 18.970 0.005

9. Small streams flowing bankfull 4.00 20.00 500.00 18.000 0.007

#20 4 Time of Concentration: 0.012

#21 1 3. Short grass pasture 48.00 240.00 500.00 5.540 0.025

8. Large gullies, diversions, and low
flowing streams

46.67 70.00 150.00 20.490 0.002

8. Large gullies, diversions, and low
flowing streams

7.37 7.00 95.00 8.140 0.003

#21 1 Time of Concentration: 0.030

#21 2
8. Large gullies, diversions, and low
flowing streams

21.96 280.00 1,275.01 14.050 0.025

9. Small streams flowing bankfull 2.73 15.00 550.01 14.860 0.010

#21 2 Time of Concentration: 0.035

#21 3 3. Short grass pasture 49.23 160.00 325.00 5.610 0.016

#21 3 Time of Concentration: 0.016

#21 4
8. Large gullies, diversions, and low
flowing streams

31.25 200.00 640.00 16.770 0.010

9. Small streams flowing bankfull 3.00 15.00 500.00 15.580 0.008

#21 4 Time of Concentration: 0.024

#21 5
5. Nearly bare and untilled, and
alluvial valley fans

0.10 0.02 20.00 0.310 0.017

#21 5 Time of Concentration: 0.017

#21 6 3. Short grass pasture 10.00 5.00 50.00 2.520 0.005

#21 6 Time of Concentration: 0.005

#21 7 1. Forest with heavy ground litter 59.70 200.00 335.00 1.950 0.047

#21 7 Time of Concentration: 0.047

#22 1 3. Short grass pasture 58.14 250.00 430.00 6.090 0.019

3. Short grass pasture 7.14 5.00 70.00 2.130 0.009

#22 1 Time of Concentration: 0.028

#22 2
8. Large gullies, diversions, and low
flowing streams

22.47 200.00 890.00 14.220 0.017

9. Small streams flowing bankfull 3.33 5.00 150.00 16.430 0.002

#22 2 Time of Concentration: 0.019

#22 3 3. Short grass pasture 48.70 150.00 308.00 5.580 0.015

#22 3 Time of Concentration: 0.015

#22 4
8. Large gullies, diversions, and low
flowing streams

44.44 200.00 450.00 19.990 0.006

9. Small streams flowing bankfull 1.90 10.00 525.01 12.420 0.011

#22 4 Time of Concentration: 0.017
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#22 5
5. Nearly bare and untilled, and
alluvial valley fans

0.10 0.02 20.00 0.310 0.017

#22 5 Time of Concentration: 0.017

#22 6 3. Short grass pasture 10.00 5.00 50.00 2.520 0.005

#22 6 Time of Concentration: 0.005

#22 7 1. Forest with heavy ground litter 54.35 100.00 184.00 1.860 0.027

#22 7 Time of Concentration: 0.027

#23 1 3. Short grass pasture 55.83 115.00 206.00 5.970 0.009

3. Short grass pasture 5.15 10.00 194.00 1.810 0.029

8. Large gullies, diversions, and low
flowing streams

37.50 30.00 80.00 18.370 0.001

#23 1 Time of Concentration: 0.039

#23 2
8. Large gullies, diversions, and low
flowing streams

20.00 10.00 50.00 13.410 0.001

9. Small streams flowing bankfull 8.89 40.00 450.00 26.830 0.004

#23 2 Time of Concentration: 0.005

#23 3
5. Nearly bare and untilled, and
alluvial valley fans

0.10 0.02 20.00 0.310 0.017

#23 3 Time of Concentration: 0.017

#23 4 3. Short grass pasture 55.56 100.00 180.00 5.960 0.008

3. Short grass pasture 10.00 10.00 100.00 2.520 0.011

#23 4 Time of Concentration: 0.019

#23 5 1. Forest with heavy ground litter 30.70 70.00 228.00 1.400 0.045

3. Short grass pasture 55.56 100.00 180.00 5.960 0.008

8. Large gullies, diversions, and low
flowing streams

10.00 10.00 100.00 9.480 0.002

8. Large gullies, diversions, and low
flowing streams

0.00 0.00 0.00 0.000 0.000

#23 5 Time of Concentration: 0.055

#24 1 3. Short grass pasture 47.22 170.00 360.00 5.490 0.018

#24 1 Time of Concentration: 0.018

#24 2
8. Large gullies, diversions, and low
flowing streams

40.00 60.00 150.00 18.970 0.002

9. Small streams flowing bankfull 4.35 50.00 1,150.03 18.760 0.017

#24 2 Time of Concentration: 0.019

#24 3 3. Short grass pasture 51.52 170.00 330.00 5.740 0.015

#24 3 Time of Concentration: 0.015

#24 4
8. Large gullies, diversions, and low
flowing streams

37.50 75.00 200.00 18.370 0.003

9. Small streams flowing bankfull 4.35 50.00 1,150.03 18.760 0.017

#24 4 Time of Concentration: 0.020

#24 5
5. Nearly bare and untilled, and
alluvial valley fans

0.05 0.01 20.04 0.220 0.025

#24 5 Time of Concentration: 0.025

#24 6 3. Short grass pasture 10.00 10.00 100.00 2.520 0.011
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#24 6 Time of Concentration: 0.011

#24 7 1. Forest with heavy ground litter 50.00 170.00 340.00 1.780 0.053

#24 7 Time of Concentration: 0.053

#24 8
5. Nearly bare and untilled, and
alluvial valley fans

0.10 0.02 20.00 0.310 0.017

#24 8 Time of Concentration: 0.017

#24 9 3. Short grass pasture 60.00 180.00 300.00 6.190 0.013

#24 9 Time of Concentration: 0.013

#25 1 3. Short grass pasture 40.00 200.00 500.00 5.050 0.027

8. Large gullies, diversions, and low
flowing streams

50.00 50.00 100.00 21.210 0.001

8. Large gullies, diversions, and low
flowing streams

6.25 5.00 80.00 7.500 0.002

8. Large gullies, diversions, and low
flowing streams

34.48 150.00 435.00 17.610 0.006

#25 1 Time of Concentration: 0.036

#25 2
8. Large gullies, diversions, and low
flowing streams

18.57 130.00 700.00 12.920 0.015

9. Small streams flowing bankfull 2.63 5.00 190.00 14.590 0.003

#25 2 Time of Concentration: 0.018

#25 3 3. Short grass pasture 40.54 150.00 370.00 5.090 0.020

#25 3 Time of Concentration: 0.020

#25 4
8. Large gullies, diversions, and low
flowing streams

18.31 130.00 710.00 12.830 0.015

9. Small streams flowing bankfull 2.63 5.00 190.00 14.590 0.003

#25 4 Time of Concentration: 0.018

#25 5
5. Nearly bare and untilled, and
alluvial valley fans

0.10 0.02 20.00 0.310 0.017

#25 5 Time of Concentration: 0.017

#25 6 3. Short grass pasture 12.50 10.00 80.00 2.820 0.007

#25 6 Time of Concentration: 0.007

#25 7 1. Forest with heavy ground litter 30.00 90.00 300.00 1.380 0.060

8. Large gullies, diversions, and low
flowing streams

45.83 110.00 240.00 20.310 0.003

#25 7 Time of Concentration: 0.063

#26 1 3. Short grass pasture 53.33 120.00 225.00 5.840 0.010

3. Short grass pasture 3.33 2.50 75.00 1.460 0.014

3. Short grass pasture 60.00 60.00 99.99 6.190 0.004

8. Large gullies, diversions, and low
flowing streams

50.00 70.00 140.00 21.210 0.001

#26 1 Time of Concentration: 0.029

#26 2
8. Large gullies, diversions, and low
flowing streams

41.18 140.00 340.00 19.250 0.004

9. Small streams flowing bankfull 8.97 70.00 780.00 26.960 0.008

#26 2 Time of Concentration: 0.012

#26 3 3. Short grass pasture 58.18 160.00 275.00 6.100 0.012
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#26 3 Time of Concentration: 0.012

#26 4
8. Large gullies, diversions, and low
flowing streams

42.86 120.00 280.00 19.630 0.003

9. Small streams flowing bankfull 8.97 70.00 780.00 26.960 0.008

#26 4 Time of Concentration: 0.011

#26 5
5. Nearly bare and untilled, and
alluvial valley fans

0.10 0.02 20.02 0.310 0.017

#26 5 Time of Concentration: 0.017

#26 6 3. Short grass pasture 2.00 1.00 50.00 1.130 0.012

#26 6 Time of Concentration: 0.012

#26 7 1. Forest with heavy ground litter 52.63 100.00 190.00 1.830 0.028

#26 7 Time of Concentration: 0.028

#27 1 3. Short grass pasture 33.68 160.00 475.00 4.640 0.028

8. Large gullies, diversions, and low
flowing streams

20.62 100.00 485.00 13.620 0.009

8. Large gullies, diversions, and low
flowing streams

3.64 10.00 275.00 5.720 0.013

#27 1 Time of Concentration: 0.050

#27 2
8. Large gullies, diversions, and low
flowing streams

48.00 300.00 625.00 20.780 0.008

9. Small streams flowing bankfull 2.50 5.00 200.00 14.230 0.003

#27 2 Time of Concentration: 0.011

#27 3 3. Short grass pasture 0.50 1.00 200.00 0.560 0.099

3. Short grass pasture 60.00 60.00 99.99 6.190 0.004

3. Short grass pasture 1.00 0.75 75.00 0.800 0.026

8. Large gullies, diversions, and low
flowing streams

50.00 50.00 100.00 21.210 0.001

#27 3 Time of Concentration: 0.130

#27 4
8. Large gullies, diversions, and low
flowing streams

37.50 225.00 600.00 18.370 0.009

9. Small streams flowing bankfull 1.25 10.00 800.00 10.060 0.022

#27 4 Time of Concentration: 0.031

#27 5
5. Nearly bare and untilled, and
alluvial valley fans

0.10 0.02 20.00 0.310 0.017

#27 5 Time of Concentration: 0.017

#27 6 3. Short grass pasture 47.37 180.00 380.00 5.500 0.019

#27 6 Time of Concentration: 0.019

Subwatershed Muskingum Routing Details:

Stru
#

SWS
#

Land Flow Condition Slope (%)
Vert. Dist.

(ft)
Horiz. Dist.

(ft)
Velocity
(fps)

Time (hrs)

#1 1
8. Large gullies, diversions, and low
flowing streams

5.00 5.00 100.00 6.700 0.004
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8. Large gullies, diversions, and low
flowing streams

33.33 220.00 660.00 17.320 0.010

#1 1 Muskingum K: 0.014

#1 2
8. Large gullies, diversions, and low
flowing streams

33.33 220.00 660.00 17.320 0.010

#1 2 Muskingum K: 0.010

#5 1
5. Nearly bare and untilled, and
alluvial valley fans

15.00 25.00 166.66 3.870 0.011

8. Large gullies, diversions, and low
flowing streams

15.00 50.00 333.33 11.610 0.007

8. Large gullies, diversions, and low
flowing streams

2.00 1.50 75.00 4.240 0.004

8. Large gullies, diversions, and low
flowing streams

30.67 230.00 749.91 16.610 0.012

8. Large gullies, diversions, and low
flowing streams

2.00 2.00 100.00 4.240 0.006

#5 1 Muskingum K: 0.040

#5 2
8. Large gullies, diversions, and low
flowing streams

2.00 1.50 75.00 4.240 0.004

8. Large gullies, diversions, and low
flowing streams

30.67 230.00 750.00 16.610 0.012

8. Large gullies, diversions, and low
flowing streams

2.00 2.00 100.00 4.240 0.006

#5 2 Muskingum K: 0.022

#5 3
8. Large gullies, diversions, and low
flowing streams

30.67 230.00 750.00 16.610 0.012

8. Large gullies, diversions, and low
flowing streams

2.00 2.00 100.00 4.240 0.006

#5 3 Muskingum K: 0.018

#6 1
5. Nearly bare and untilled, and
alluvial valley fans

3.00 10.00 333.33 1.730 0.053

8. Large gullies, diversions, and low
flowing streams

30.67 230.00 750.00 16.610 0.012

8. Large gullies, diversions, and low
flowing streams

2.00 1.50 75.00 4.240 0.004

#6 1 Muskingum K: 0.069

#6 2
8. Large gullies, diversions, and low
flowing streams

30.67 230.00 750.00 16.610 0.012

8. Large gullies, diversions, and low
flowing streams

2.00 1.50 75.00 4.240 0.004

#6 2 Muskingum K: 0.016

#7 1
8. Large gullies, diversions, and low
flowing streams

40.00 140.00 350.00 18.970 0.005

#7 1 Muskingum K: 0.005

#8 1 3. Short grass pasture 40.00 140.00 350.00 5.050 0.019

8. Large gullies, diversions, and low
flowing streams

5.00 25.00 500.00 6.700 0.020

#8 1 Muskingum K: 0.039

#9 1 3. Short grass pasture 37.74 100.00 265.00 4.910 0.014
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8. Large gullies, diversions, and low
flowing streams

35.00 175.00 500.00 17.740 0.007

9. Small streams flowing bankfull 5.00 80.00 1,600.00 20.120 0.022

#9 1 Muskingum K: 0.043

#9 2
8. Large gullies, diversions, and low
flowing streams

35.00 75.00 214.28 17.740 0.003

9. Small streams flowing bankfull 5.00 80.00 1,600.00 20.120 0.022

#9 2 Muskingum K: 0.025

#9 4 3. Short grass pasture 33.33 75.00 225.00 4.610 0.013

8. Large gullies, diversions, and low
flowing streams

6.32 70.00 1,108.34 7.530 0.040

8. Large gullies, diversions, and low
flowing streams

12.82 125.00 975.00 10.740 0.025

9. Small streams flowing bankfull 5.00 80.00 1,600.00 20.120 0.022

#9 4 Muskingum K: 0.100

#9 5
8. Large gullies, diversions, and low
flowing streams

12.82 125.00 975.03 10.740 0.025

9. Small streams flowing bankfull 5.00 80.00 1,600.00 20.120 0.022

#9 5 Muskingum K: 0.047

#9 6 9. Small streams flowing bankfull 2.50 40.00 1,600.00 14.230 0.031

#9 6 Muskingum K: 0.000

#10 1 3. Short grass pasture 35.71 125.00 350.00 4.780 0.020

8. Large gullies, diversions, and low
flowing streams

2.00 4.00 200.00 4.240 0.013

#10 1 Muskingum K: 0.033

#11 1 3. Short grass pasture 34.85 115.00 330.00 4.720 0.019

1. Forest with heavy ground litter 46.15 30.00 65.00 1.710 0.010

8. Large gullies, diversions, and low
flowing streams

2.00 2.00 100.00 4.240 0.006

#11 1 Muskingum K: 0.035

#11 2 1. Forest with heavy ground litter 46.15 30.00 65.00 1.710 0.010

8. Large gullies, diversions, and low
flowing streams

2.00 2.00 100.00 4.240 0.006

#11 2 Muskingum K: 0.016

#12 1
8. Large gullies, diversions, and low
flowing streams

2.00 10.00 500.00 4.240 0.032

8. Large gullies, diversions, and low
flowing streams

35.00 100.00 285.71 17.740 0.004

8. Large gullies, diversions, and low
flowing streams

35.00 113.75 325.00 17.740 0.005

#12 1 Muskingum K: 0.041

#12 2
8. Large gullies, diversions, and low
flowing streams

35.00 100.00 285.71 17.740 0.004

8. Large gullies, diversions, and low
flowing streams

35.00 75.00 214.28 17.740 0.003

#12 2 Muskingum K: 0.007
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#12 3
8. Large gullies, diversions, and low
flowing streams

35.00 75.00 214.28 17.740 0.003

#12 3 Muskingum K: 0.003

#12 5
5. Nearly bare and untilled, and
alluvial valley fans

20.00 40.00 200.00 4.470 0.012

8. Large gullies, diversions, and low
flowing streams

9.23 300.00 3,250.05 9.110 0.099

#12 5 Muskingum K: 0.111

#12 6
5. Nearly bare and untilled, and
alluvial valley fans

5.88 100.00 1,700.01 2.420 0.195

3. Short grass pasture 36.84 175.00 475.00 4.850 0.027

#12 6 Muskingum K: 0.222

#12 7
8. Large gullies, diversions, and low
flowing streams

26.92 175.00 650.00 15.560 0.011

#12 7 Muskingum K: 0.011

#12 9
5. Nearly bare and untilled, and
alluvial valley fans

25.00 60.00 240.00 5.000 0.013

8. Large gullies, diversions, and low
flowing streams

21.05 100.00 475.00 13.760 0.009

8. Large gullies, diversions, and low
flowing streams

2.50 15.00 600.00 4.740 0.035

8. Large gullies, diversions, and low
flowing streams

21.74 25.00 115.00 13.980 0.002

8. Large gullies, diversions, and low
flowing streams

33.33 125.00 375.00 17.320 0.006

#12 9 Muskingum K: 0.065

#12 10
8. Large gullies, diversions, and low
flowing streams

2.50 15.00 600.00 4.740 0.035

8. Large gullies, diversions, and low
flowing streams

21.74 25.00 115.00 13.980 0.002

8. Large gullies, diversions, and low
flowing streams

33.33 125.00 375.00 17.320 0.006

#12 10 Muskingum K: 0.043

#12 11
8. Large gullies, diversions, and low
flowing streams

21.74 25.00 115.00 13.980 0.002

8. Large gullies, diversions, and low
flowing streams

33.33 125.00 375.00 17.320 0.006

#12 11 Muskingum K: 0.008

#12 12
8. Large gullies, diversions, and low
flowing streams

33.33 125.00 375.00 17.320 0.006

#12 12 Muskingum K: 0.006

#13 1
5. Nearly bare and untilled, and
alluvial valley fans

33.78 125.00 370.00 5.810 0.017

8. Large gullies, diversions, and low
flowing streams

33.78 20.26 59.97 17.430 0.000

8. Large gullies, diversions, and low
flowing streams

3.16 15.00 475.01 5.330 0.024

8. Large gullies, diversions, and low
flowing streams

8.28 60.00 725.00 8.630 0.023
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8. Large gullies, diversions, and low
flowing streams

33.73 140.00 415.00 17.420 0.006

9. Small streams flowing bankfull 2.00 15.00 750.00 12.720 0.016

#13 1 Muskingum K: 0.086

#13 2
8. Large gullies, diversions, and low
flowing streams

3.16 15.00 475.01 5.330 0.024

8. Large gullies, diversions, and low
flowing streams

8.28 60.00 725.00 8.630 0.023

8. Large gullies, diversions, and low
flowing streams

33.73 140.00 415.00 17.420 0.006

9. Small streams flowing bankfull 2.00 15.00 750.00 12.720 0.016

#13 2 Muskingum K: 0.069

#13 3
8. Large gullies, diversions, and low
flowing streams

33.73 140.00 415.00 17.420 0.006

9. Small streams flowing bankfull 2.00 15.00 750.00 12.720 0.016

#13 3 Muskingum K: 0.022

#13 5 3. Short grass pasture 40.00 80.00 200.00 5.050 0.011

8. Large gullies, diversions, and low
flowing streams

26.32 125.00 475.00 15.380 0.008

9. Small streams flowing bankfull 2.00 10.00 500.00 12.720 0.010

#13 5 Muskingum K: 0.029

#13 6
8. Large gullies, diversions, and low
flowing streams

26.32 50.00 189.96 15.390 0.003

9. Small streams flowing bankfull 2.00 10.00 500.00 12.720 0.010

#13 6 Muskingum K: 0.013

#13 8
5. Nearly bare and untilled, and
alluvial valley fans

60.00 150.00 249.99 7.740 0.008

8. Large gullies, diversions, and low
flowing streams

8.57 60.00 700.00 8.780 0.022

8. Large gullies, diversions, and low
flowing streams

34.67 130.00 375.00 17.660 0.005

9. Small streams flowing bankfull 2.00 10.00 500.00 12.720 0.010

#13 8 Muskingum K: 0.045

#13 9
8. Large gullies, diversions, and low
flowing streams

34.67 130.00 375.00 17.660 0.005

9. Small streams flowing bankfull 2.00 10.00 500.00 12.720 0.010

#13 9 Muskingum K: 0.015

#14 1
5. Nearly bare and untilled, and
alluvial valley fans

2.86 5.00 175.00 1.690 0.028

8. Large gullies, diversions, and low
flowing streams

29.57 170.00 575.00 16.310 0.009

#14 1 Muskingum K: 0.037

#14 2
8. Large gullies, diversions, and low
flowing streams

29.57 170.00 575.00 16.310 0.009

#14 2 Muskingum K: 0.009

#14 4
8. Large gullies, diversions, and low
flowing streams

30.00 90.00 300.00 16.430 0.005
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Stru
#

SWS
#

Land Flow Condition Slope (%)
Vert. Dist.

(ft)
Horiz. Dist.

(ft)
Velocity
(fps)

Time (hrs)

9. Small streams flowing bankfull 6.67 15.00 224.88 23.240 0.002

#14 4 Muskingum K: 0.007

#15 1
5. Nearly bare and untilled, and
alluvial valley fans

4.35 5.00 115.00 2.080 0.015

8. Large gullies, diversions, and low
flowing streams

48.65 180.00 370.00 20.920 0.004

#15 1 Muskingum K: 0.019

#15 2
8. Large gullies, diversions, and low
flowing streams

48.65 180.00 370.00 20.920 0.004

#15 2 Muskingum K: 0.004

#15 3
8. Large gullies, diversions, and low
flowing streams

6.67 40.00 600.00 7.740 0.021

8. Large gullies, diversions, and low
flowing streams

5.00 20.00 400.00 6.700 0.016

#15 3 Muskingum K: 0.037

#15 4 1. Forest with heavy ground litter 50.00 50.00 100.00 1.780 0.015

8. Large gullies, diversions, and low
flowing streams

6.67 40.00 600.00 7.740 0.021

8. Large gullies, diversions, and low
flowing streams

5.00 20.00 400.00 6.700 0.016

#15 4 Muskingum K: 0.052

#15 5
5. Nearly bare and untilled, and
alluvial valley fans

0.10 0.02 20.00 0.310 0.017

3. Short grass pasture 53.33 160.00 300.00 5.840 0.014

8. Large gullies, diversions, and low
flowing streams

6.67 40.00 600.00 7.740 0.021

8. Large gullies, diversions, and low
flowing streams

5.00 20.00 400.00 6.700 0.016

#15 5 Muskingum K: 0.068

#15 6 3. Short grass pasture 53.33 160.00 300.00 5.840 0.014

8. Large gullies, diversions, and low
flowing streams

6.67 40.00 600.00 7.740 0.021

8. Large gullies, diversions, and low
flowing streams

5.00 20.00 400.00 6.700 0.016

#15 6 Muskingum K: 0.051

#16 1
8. Large gullies, diversions, and low
flowing streams

23.81 250.00 1,050.00 14.630 0.019

9. Small streams flowing bankfull 4.76 25.00 525.00 19.630 0.007

#16 1 Muskingum K: 0.026

#17 1
8. Large gullies, diversions, and low
flowing streams

29.09 80.00 275.00 16.180 0.004

9. Small streams flowing bankfull 9.52 100.00 1,050.00 27.770 0.010

#17 1 Muskingum K: 0.014

#18 1
8. Large gullies, diversions, and low
flowing streams

37.33 140.00 375.00 18.330 0.005

9. Small streams flowing bankfull 3.33 50.00 1,500.01 16.430 0.025

#18 1 Muskingum K: 0.030
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Vert. Dist.
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Horiz. Dist.

(ft)
Velocity
(fps)

Time (hrs)

#19 1
8. Large gullies, diversions, and low
flowing streams

18.46 120.00 650.00 12.890 0.014

9. Small streams flowing bankfull 3.08 30.00 975.00 15.780 0.017

#19 1 Muskingum K: 0.031

#19 4 3. Short grass pasture 39.47 150.00 380.00 5.020 0.021

8. Large gullies, diversions, and low
flowing streams

18.46 120.00 650.00 12.890 0.014

8. Large gullies, diversions, and low
flowing streams

3.08 30.00 975.00 5.260 0.051

#19 4 Muskingum K: 0.086

#19 5
5. Nearly bare and untilled, and
alluvial valley fans

0.05 0.01 20.00 0.220 0.025

3. Short grass pasture 39.47 150.00 380.00 5.020 0.021

8. Large gullies, diversions, and low
flowing streams

18.46 120.00 650.00 12.890 0.014

8. Large gullies, diversions, and low
flowing streams

3.08 30.00 975.00 5.260 0.051

#19 5 Muskingum K: 0.111

#19 6 3. Short grass pasture 12.50 10.00 80.00 2.820 0.007

5. Nearly bare and untilled, and
alluvial valley fans

0.10 0.02 20.00 0.310 0.017

8. Large gullies, diversions, and low
flowing streams

43.75 70.00 160.00 19.840 0.002

8. Large gullies, diversions, and low
flowing streams

1.00 3.40 340.00 3.000 0.031

8. Large gullies, diversions, and low
flowing streams

18.46 120.00 650.00 12.890 0.014

8. Large gullies, diversions, and low
flowing streams

3.08 30.00 975.00 5.260 0.051

#19 6 Muskingum K: 0.122

#20 1
8. Large gullies, diversions, and low
flowing streams

33.13 275.00 830.00 17.260 0.013

9. Small streams flowing bankfull 4.85 40.00 825.01 19.810 0.011

#20 1 Muskingum K: 0.024

#20 3
8. Large gullies, diversions, and low
flowing streams

40.00 160.00 400.00 18.970 0.005

9. Small streams flowing bankfull 4.00 20.00 500.00 18.000 0.007

#20 3 Muskingum K: 0.012

#21 1
8. Large gullies, diversions, and low
flowing streams

21.96 280.00 1,275.01 14.050 0.025

9. Small streams flowing bankfull 2.73 15.00 550.01 14.860 0.010

#21 1 Muskingum K: 0.035

#21 3
8. Large gullies, diversions, and low
flowing streams

31.25 200.00 640.00 16.770 0.010

9. Small streams flowing bankfull 3.00 15.00 500.00 15.580 0.008

#21 3 Muskingum K: 0.018

#21 5 3. Short grass pasture 49.23 160.00 325.00 5.610 0.016
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8. Large gullies, diversions, and low
flowing streams

31.25 200.00 640.00 16.770 0.010

9. Small streams flowing bankfull 3.00 15.00 500.00 15.580 0.008

#21 5 Muskingum K: 0.034

#21 6
5. Nearly bare and untilled, and
alluvial valley fans

0.10 0.02 20.00 0.310 0.017

3. Short grass pasture 49.23 160.00 325.00 5.610 0.016

8. Large gullies, diversions, and low
flowing streams

31.25 200.00 640.00 16.770 0.010

9. Small streams flowing bankfull 3.00 15.00 500.00 15.580 0.008

#21 6 Muskingum K: 0.051

#21 7 3. Short grass pasture 10.00 5.00 50.00 2.520 0.005

5. Nearly bare and untilled, and
alluvial valley fans

0.10 0.02 20.00 0.310 0.017

8. Large gullies, diversions, and low
flowing streams

37.50 360.00 960.00 18.370 0.014

9. Small streams flowing bankfull 3.00 15.00 500.00 15.580 0.008

#21 7 Muskingum K: 0.044

#22 1
8. Large gullies, diversions, and low
flowing streams

22.47 200.00 890.00 14.220 0.017

9. Small streams flowing bankfull 3.33 5.00 150.00 16.430 0.002

#22 1 Muskingum K: 0.019

#22 3
8. Large gullies, diversions, and low
flowing streams

44.44 200.00 450.00 19.990 0.006

9. Small streams flowing bankfull 1.90 10.00 525.01 12.420 0.011

#22 3 Muskingum K: 0.017

#22 5 3. Short grass pasture 48.70 150.00 308.00 5.580 0.015

8. Large gullies, diversions, and low
flowing streams

44.44 200.00 450.00 19.990 0.006

9. Small streams flowing bankfull 1.90 10.00 525.00 12.420 0.011

#22 5 Muskingum K: 0.032

#22 6
5. Nearly bare and untilled, and
alluvial valley fans

0.10 0.02 20.00 0.310 0.017

3. Short grass pasture 48.70 150.00 308.00 5.580 0.015

8. Large gullies, diversions, and low
flowing streams

44.44 200.00 450.00 19.990 0.006

9. Small streams flowing bankfull 1.90 10.00 525.00 12.420 0.011

#22 6 Muskingum K: 0.049

#22 7 3. Short grass pasture 10.00 5.00 50.00 2.520 0.005

5. Nearly bare and untilled, and
alluvial valley fans

0.10 0.02 20.00 0.310 0.017

8. Large gullies, diversions, and low
flowing streams

46.17 350.00 758.00 20.380 0.010

9. Small streams flowing bankfull 1.90 10.00 525.00 12.420 0.011

#22 7 Muskingum K: 0.043

#23 1 9. Small streams flowing bankfull 8.89 40.00 450.00 26.830 0.004
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#23 1 Muskingum K: 0.004

#23 3 3. Short grass pasture 55.83 115.00 206.00 5.970 0.009

3. Short grass pasture 5.15 10.00 194.00 1.810 0.029

8. Large gullies, diversions, and low
flowing streams

37.50 30.00 80.00 18.370 0.001

9. Small streams flowing bankfull 8.89 40.00 450.00 26.830 0.004

#23 3 Muskingum K: 0.043

#23 4
5. Nearly bare and untilled, and
alluvial valley fans

0.10 0.02 20.02 0.310 0.017

8. Large gullies, diversions, and low
flowing streams

43.48 100.00 230.00 19.780 0.003

8. Large gullies, diversions, and low
flowing streams

2.90 20.00 690.01 5.100 0.037

8. Large gullies, diversions, and low
flowing streams

37.50 30.00 80.00 18.370 0.001

9. Small streams flowing bankfull 8.89 40.00 450.00 26.830 0.004

#23 4 Muskingum K: 0.062

#23 5 3. Short grass pasture 55.56 100.00 180.00 5.960 0.008

3. Short grass pasture 10.00 10.00 100.00 2.520 0.011

8. Large gullies, diversions, and low
flowing streams

43.48 100.00 230.00 19.780 0.003

8. Large gullies, diversions, and low
flowing streams

2.90 20.00 690.00 5.100 0.037

8. Large gullies, diversions, and low
flowing streams

37.50 30.00 80.00 18.370 0.001

9. Small streams flowing bankfull 8.89 40.00 450.00 26.830 0.004

#23 5 Muskingum K: 0.064

#24 1
8. Large gullies, diversions, and low
flowing streams

40.00 60.00 150.00 18.970 0.002

9. Small streams flowing bankfull 4.35 50.00 1,150.03 18.760 0.017

#24 1 Muskingum K: 0.019

#24 3
8. Large gullies, diversions, and low
flowing streams

37.50 75.00 200.00 18.370 0.003

9. Small streams flowing bankfull 4.35 50.00 1,150.03 18.760 0.017

#24 3 Muskingum K: 0.020

#24 5 3. Short grass pasture 51.52 170.00 330.00 5.740 0.015

8. Large gullies, diversions, and low
flowing streams

37.50 75.00 200.00 18.370 0.003

9. Small streams flowing bankfull 4.35 50.00 1,150.00 18.760 0.017

#24 5 Muskingum K: 0.035

#24 6
5. Nearly bare and untilled, and
alluvial valley fans

0.10 0.02 20.00 0.310 0.017

3. Short grass pasture 51.52 170.00 330.00 5.740 0.015

8. Large gullies, diversions, and low
flowing streams

37.50 75.00 200.00 18.370 0.003

8. Large gullies, diversions, and low
flowing streams

4.35 50.00 1,150.00 6.250 0.051
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#24 6 Muskingum K: 0.086

#24 7 3. Short grass pasture 10.00 10.00 100.00 2.520 0.011

9. Small streams flowing bankfull 44.55 245.00 550.00 60.060 0.002

9. Small streams flowing bankfull 3.48 40.00 1,150.00 16.780 0.019

#24 7 Muskingum K: 0.032

#24 8 3. Short grass pasture 44.44 160.00 360.00 5.330 0.018

8. Large gullies, diversions, and low
flowing streams

40.00 60.00 150.00 18.970 0.002

9. Small streams flowing bankfull 4.35 50.00 1,150.00 18.760 0.017

#24 8 Muskingum K: 0.037

#24 9
5. Nearly bare and untilled, and
alluvial valley fans

0.10 0.02 20.00 0.310 0.017

9. Small streams flowing bankfull 27.36 145.00 530.00 47.070 0.003

9. Small streams flowing bankfull 4.35 50.00 1,150.00 18.760 0.017

#24 9 Muskingum K: 0.037

#25 1
8. Large gullies, diversions, and low
flowing streams

18.57 130.00 700.00 12.920 0.015

9. Small streams flowing bankfull 2.63 5.00 190.00 14.590 0.003

#25 1 Muskingum K: 0.018

#25 3
8. Large gullies, diversions, and low
flowing streams

18.31 130.00 710.00 12.830 0.015

9. Small streams flowing bankfull 2.63 5.00 190.00 14.590 0.003

#25 3 Muskingum K: 0.018

#25 5 3. Short grass pasture 40.54 150.00 370.00 5.090 0.020

8. Large gullies, diversions, and low
flowing streams

18.31 130.00 710.00 12.830 0.015

9. Small streams flowing bankfull 2.63 5.00 190.00 14.590 0.003

#25 5 Muskingum K: 0.038

#25 6
5. Nearly bare and untilled, and
alluvial valley fans

0.10 0.02 20.00 0.310 0.017

3. Short grass pasture 40.54 150.00 370.00 5.090 0.020

8. Large gullies, diversions, and low
flowing streams

18.31 130.00 710.00 12.830 0.015

9. Small streams flowing bankfull 2.63 5.00 190.00 14.590 0.003

#25 6 Muskingum K: 0.055

#25 7
8. Large gullies, diversions, and low
flowing streams

16.67 20.00 120.00 12.240 0.002

8. Large gullies, diversions, and low
flowing streams

23.93 280.00 1,170.00 14.670 0.022

8. Large gullies, diversions, and low
flowing streams

2.63 5.00 190.00 4.860 0.010

#25 7 Muskingum K: 0.034

#26 1
8. Large gullies, diversions, and low
flowing streams

41.18 140.00 340.00 19.250 0.004

9. Small streams flowing bankfull 8.97 70.00 780.00 26.960 0.008

#26 1 Muskingum K: 0.012
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#26 3
8. Large gullies, diversions, and low
flowing streams

42.86 120.00 280.00 19.630 0.003

9. Small streams flowing bankfull 8.97 70.00 780.00 26.960 0.008

#26 3 Muskingum K: 0.011

#26 5 3. Short grass pasture 58.18 160.00 275.00 6.100 0.012

8. Large gullies, diversions, and low
flowing streams

42.86 120.00 280.00 19.630 0.003

9. Small streams flowing bankfull 8.97 70.00 780.00 26.960 0.008

#26 5 Muskingum K: 0.023

#26 6
5. Nearly bare and untilled, and
alluvial valley fans

0.10 0.02 20.00 0.310 0.017

5. Nearly bare and untilled, and
alluvial valley fans

58.18 160.00 275.00 7.620 0.010

8. Large gullies, diversions, and low
flowing streams

42.86 120.00 280.00 19.630 0.003

9. Small streams flowing bankfull 8.97 70.00 780.00 26.960 0.008

#26 6 Muskingum K: 0.038

#26 7 3. Short grass pasture 4.00 2.00 50.00 1.600 0.008

5. Nearly bare and untilled, and
alluvial valley fans

0.10 0.02 20.00 0.310 0.017

8. Large gullies, diversions, and low
flowing streams

50.45 280.00 555.00 21.300 0.007

8. Large gullies, diversions, and low
flowing streams

8.97 70.00 780.00 8.980 0.024

#26 7 Muskingum K: 0.056

#27 1
8. Large gullies, diversions, and low
flowing streams

48.00 300.00 625.00 20.780 0.008

9. Small streams flowing bankfull 2.50 5.00 200.00 14.230 0.003

#27 1 Muskingum K: 0.011

#27 3
8. Large gullies, diversions, and low
flowing streams

37.50 225.00 600.00 18.370 0.009

9. Small streams flowing bankfull 1.25 10.00 800.00 10.060 0.022

#27 3 Muskingum K: 0.031

#27 5 1. Forest with heavy ground litter 46.67 70.00 150.00 1.720 0.024

3. Short grass pasture 25.00 30.00 120.00 4.000 0.008

8. Large gullies, diversions, and low
flowing streams

50.00 60.00 120.00 21.210 0.001

8. Large gullies, diversions, and low
flowing streams

10.82 210.00 1,940.00 9.870 0.054

#27 5 Muskingum K: 0.087

#27 6
5. Nearly bare and untilled, and
alluvial valley fans

0.10 0.02 20.00 0.310 0.017

9. Small streams flowing bankfull 42.11 80.00 190.00 58.390 0.000

8. Large gullies, diversions, and low
flowing streams

7.78 210.00 2,700.00 8.360 0.089

#27 6 Muskingum K: 0.106

Filename: 8_5_14_SEDCAD_TOTAL.sc4 Printed 08-08-2014

SEDCAD 4 for Windows
Copyright 1998 -2010 Pamela J. Schwab
Civil Software Design, LLC 64



897-0587

Proposed Backfill Sediment Load Sam Campbell Branch

Tyler Hall

Filename: 8_5_14_BACKFILL_SEDCAD_TOTAL.sc4 Printed 08-08-2014

SEDCAD 4 for Windows
Copyright 1998 -2010 Pamela J. Schwab
Civil Software Design, LLC 1



General Information

Storm Information:

Storm Type: NRCS Type II

Design Storm:  25 yr - 24 hr

Rainfall Depth: 5.000 inches

Particle Size Distribution:
Size (mm) Disturbed Undisturbed

3.0000 100.000% 100.000%

2.0000 93.000% 99.900%

1.0000 86.000% 98.000%

0.5000 78.000% 92.000%

0.3000 73.000% 87.000%

0.2000 67.000% 80.000%

0.1000 55.000% 70.000%

0.0500 44.000% 60.000%

0.0300 35.000% 50.000%

0.0200 27.000% 42.000%

0.0100 18.000% 32.000%

0.0050 14.000% 21.000%

0.0030 9.000% 15.000%

0.0010 3.000% 4.000%
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Structure Networking:

Type
Stru
#

(flows
into)

Stru
#

Musk. K
(hrs)

 Musk. X Description

Pond #1 ==> #16 0.034 0.390 Pond 13

Pond #3 ==> #18 0.060 0.443 Pond 7

Pond #4 ==> #18 0.071 0.453 Pond 14

Pond #5 ==> #18 0.043 0.459 Pond 15

Pond #6 ==> #18 0.048 0.459 Pond 17

Pond #7 ==> #18 0.068 0.413 Pond 18

Pond #8 ==> #19 0.065 0.349 Pond 19

Null #9 ==> #15 0.001 0.421 Null Structure 1

Pond #10 ==> #9 0.055 0.430 Pond 20

Pond #11 ==> #9 0.075 0.427 Pond 21

Pond #12 ==> #9 0.029 0.460 Pond 2A

Pond #13 ==> #15 0.007 0.454 Pond 1A

Null #14 ==> #15 0.017 0.464 Null Structure 3

Null #15 ==> #19 0.034 0.440 Null Structure 2

Null #16 ==> #17 0.001 0.421 Null Structure 4

Null #17 ==> #18 0.074 0.444 Null Structure 5

Null #18 ==> #19 0.031 0.442 Null Structure 6

Null #19 ==> #20 0.021 0.454 Null Structure 7

Null #20 ==> #21 0.014 0.444 Null Structure 8

Null #21 ==> #22 0.012 0.450 Null Structure 9

Null #22 ==> #27 0.001 0.421 Null Structure 10

Null #23 ==> #26 0.019 0.457 Null Structure 12

Null #26 ==> #27 0.044 0.422 Null Structure 14

Null #27 ==> End 0.000 0.000 Null Structure 15

�
#23

Null

�
#26

Null

�
#1

Pond

�
#16

Null

�
#17

Null

�
#7

Pond
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�
#6

Pond

�
#5

Pond

�
#4

Pond

�
#3

Pond

�
#18

Null

�
#14

Null

�
#13

Pond

�
#12

Pond

�
#11

Pond

�
#10

Pond

�
#9

Null

�
#15

Null

�
#8

Pond

�
#19

Null

�
#20

Null

�
#21

Null

�
#22

Null

#27

Null

Structure Routing Details:
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Vert. Dist.
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Horiz. Dist.

(ft)
Velocity
(fps)

Time (hrs)

#1
8. Large gullies, diversions, and low
flowing streams

4.00 30.00 750.00 6.00 0.034

#1 Muskingum K: 0.034

#3 1. Forest with heavy ground litter 45.00 90.00 200.00 1.69 0.032

9. Small streams flowing bankfull 2.67 40.00 1,500.03 14.69 0.028

#3 Muskingum K: 0.060

#4 1. Forest with heavy ground litter 45.00 140.00 311.11 1.69 0.051

9. Small streams flowing bankfull 4.83 70.00 1,450.02 19.77 0.020

#4 Muskingum K: 0.071

#5 1. Forest with heavy ground litter 45.00 45.00 100.00 1.69 0.016

9. Small streams flowing bankfull 5.00 100.00 2,000.00 20.12 0.027

#5 Muskingum K: 0.043

#6 1. Forest with heavy ground litter 45.00 60.00 133.33 1.69 0.021

9. Small streams flowing bankfull 5.00 100.00 2,000.00 20.12 0.027

#6 Muskingum K: 0.048

#7 1. Forest with heavy ground litter 45.00 150.00 333.33 1.69 0.054

9. Small streams flowing bankfull 1.67 10.00 600.02 11.61 0.014

#7 Muskingum K: 0.068

#8 1. Forest with heavy ground litter 45.00 175.00 388.88 1.69 0.063

9. Small streams flowing bankfull 2.00 2.00 100.00 12.72 0.002

#8 Muskingum K: 0.065

#9 9. Small streams flowing bankfull 1.00 0.50 50.00 9.00 0.001

#9 Muskingum K: 0.001

#10 1. Forest with heavy ground litter 45.00 130.00 288.88 1.69 0.047

9. Small streams flowing bankfull 3.00 15.00 500.00 15.58 0.008

#10 Muskingum K: 0.055

#11 1. Forest with heavy ground litter 45.00 150.00 333.33 1.69 0.054

9. Small streams flowing bankfull 2.00 20.00 1,000.00 12.72 0.021

#11 Muskingum K: 0.075

#12 9. Small streams flowing bankfull 4.76 100.00 2,100.00 19.63 0.029

#12 Muskingum K: 0.029

#13 9. Small streams flowing bankfull 3.50 15.00 428.57 16.83 0.007

#13 Muskingum K: 0.007

#14 9. Small streams flowing bankfull 5.93 80.00 1,350.00 21.90 0.017

#14 Muskingum K: 0.017

#15 9. Small streams flowing bankfull 1.94 30.00 1,550.06 12.52 0.034

#15 Muskingum K: 0.034

#16 9. Small streams flowing bankfull 1.00 0.50 50.00 9.00 0.001

#16 Muskingum K: 0.001

#17 9. Small streams flowing bankfull 2.22 80.00 3,600.03 13.41 0.074

#17 Muskingum K: 0.074

#18 9. Small streams flowing bankfull 2.07 30.00 1,450.04 12.94 0.031

#18 Muskingum K: 0.031
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Stru
#

Land Flow Condition Slope (%)
Vert. Dist.

(ft)
Horiz. Dist.

(ft)
Velocity
(fps)

Time (hrs)

#19 9. Small streams flowing bankfull 3.46 45.00 1,300.00 16.74 0.021

#19 Muskingum K: 0.021

#20 9. Small streams flowing bankfull 2.21 15.00 680.02 13.36 0.014

#20 Muskingum K: 0.014

#21 9. Small streams flowing bankfull 2.86 20.00 700.01 15.21 0.012

#21 Muskingum K: 0.012

#22 9. Small streams flowing bankfull 1.00 0.50 50.00 9.00 0.001

#22 Muskingum K: 0.001

#23 9. Small streams flowing bankfull 4.03 50.00 1,242.02 18.05 0.019

#23 Muskingum K: 0.019

#26 9. Small streams flowing bankfull 1.03 15.00 1,450.11 9.15 0.044

#26 Muskingum K: 0.044
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Structure Summary:

Immediate
Contributing

Area

(ac)

Total
Contributing

Area

(ac)

Peak
Discharge

(cfs)

Total
Runoff
Volume

(ac-ft)

Sediment

(tons)

Peak
Sediment
Conc.

(mg/l)

Peak
Settleable

Conc.

(ml/l)

24VW

(ml/l)

#23 107.900 107.900 104.36 12.97 56.8 6,973 3.92 1.80

#26 79.500 187.400 281.14 26.35 160.0 9,595 5.83 2.71

#1
In

Out
32.100 32.100

84.34

77.33

6.69

6.69

163.6

31.5

33,111

6,917

21.13

0.37

11.36

0.19

#16 57.800 89.900 208.16 16.63 96.0 8,482 3.77 1.88

#17 46.300 136.200 312.02 24.51 146.5 8,742 4.46 2.24

#7
In

Out
16.900 16.900

54.41

53.67

4.66

4.66

322.1

82.9

88,455

26,275

56.32

6.02

31.46

2.97

#6
In

Out
20.940 20.940

55.16

54.36

4.37

4.37

117.7

32.7

37,181

11,648

23.78

3.25

12.52

1.53

#5
In

Out
24.400 24.400

64.97

63.72

5.18

5.18

181.9

48.3

44,634

13,652

28.51

3.46

16.24

1.73

#4
In

Out
4.300 4.300

10.88

10.21

0.85

0.85

25.0

3.7

40,738

5,905

26.05

0.01

13.74

0.00

#3
In

Out
2.600 2.600

6.58

5.39

0.51

0.51

11.0

1.0

29,689

1,939

18.99

0.00

10.00

0.00

#18 71.000 276.340 642.18 52.84 362.7 10,189 4.09 2.03

#14 40.500 40.500 98.70 7.71 81.6 13,821 8.74 4.90

#13
In

Out
140.800 140.800

384.91

346.35

31.49

31.49

7,297.0

1,759.7

276,843

80,765

176.99

16.46

99.27

8.43

#12
In

Out
135.200 135.200

360.02

251.93

32.23

32.23

4,233.8

835.2

181,013

33,791

114.79

1.83

58.07

1.06

#11
In

Out
8.900 8.900

23.77

23.38

1.90

1.90

115.5

28.3

76,638

22,394

49.01

4.77

27.93

2.32

#10
In

Out
7.330 7.330

18.89

18.10

1.48

1.48

50.5

8.9

44,876

8,766

28.70

0.14

15.80

0.07

#9 50.700 202.130 407.53 45.56 2,429.2 144,853 58.79 15.84

#15 20.200 403.630 900.66 88.53 4,292.0 75,402 24.66 11.73

#8
In

Out
16.800 16.800

44.03

41.71

3.48

3.48

171.1

34.7

62,876

14,972

40.21

1.42

22.65

0.71

#19 57.800 754.570 1,714.33 154.91 4,720.7 52,182 17.29 7.55

#20 42.900 797.470 1,814.87 162.60 4,745.4 49,530 16.49 7.27

#21 66.400 863.870 1,966.07 174.10 4,803.7 46,261 15.57 6.95

#22 24.900 888.770 2,024.65 178.59 4,817.2 53,524 18.06 6.81

#27 94.000 1,170.170 2,517.80 221.45 5,054.3 56,923 19.95 5.85

The 24 hour Arithmetic Average (24AA) is under review.  It is anticipated that the 24AA will be replaced by the

Filename: 8_5_14_BACKFILL_SEDCAD_TOTAL.sc4 Printed 08-08-2014

SEDCAD 4 for Windows
Copyright 1998 -2010 Pamela J. Schwab
Civil Software Design, LLC 7



peak settleable solids concentration (ml/l) with the addition of new sediment input factor values.

The 24AA is provided for your convenience during this transition period.

24AA

(ml/l)

#23 0.54

#26 0.72

#1
In

Out

3.13

0.05

#16 0.50

#17 0.57

#7
In

Out

8.39

0.59

#6
In

Out

3.23

0.28

#5
In

Out

4.95

0.31

#4
In

Out

3.33

0.00

#3
In

Out

2.42

0.00

#18 0.52

#14 1.62

#13
In

Out

31.04

2.27

#12
In

Out

17.26

0.43

#11
In

Out

8.55

0.43

#10
In

Out

4.80

0.02

#9 5.35

#15 3.60

#8
In

Out

7.31

0.18

#19 2.46

#20 2.39

#21 2.32

#22 2.29

#27 2.09
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Particle Size Distribution(s) at Each Structure

Structure #23 (Null Structure 12):

Size (mm) In/Out   

3.0000 100.000%

2.0000 97.298%

1.0000 94.596%

0.5000 91.509%

0.3000 89.579%

0.2000 87.263%

0.1000 82.285%

0.0500 68.707%

0.0300 54.653%

0.0200 42.161%

0.0100 28.107%

0.0050 21.861%

0.0030 14.054%

0.0010 4.685%

Structure #26 (Null Structure 14):
Size (mm) In/Out   

3.0000 100.000%

2.0000 94.715%

1.0000 89.377%

0.5000 83.173%

0.3000 79.261%

0.2000 74.541%

0.1000 65.085%

0.0500 53.197%

0.0300 42.377%

0.0200 32.783%

0.0100 21.963%

0.0050 16.978%

0.0030 10.954%

0.0010 3.625%
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Structure #1 (Pond 13):
Size (mm) In      Out     

3.0000 100.000% 100.000%

2.0000 93.095% 100.000%

1.0000 86.164% 100.000%

0.5000 78.192% 100.000%

0.3000 73.192% 100.000%

0.2000 67.178% 100.000%

0.1000 55.205% 100.000%

0.0500 44.219% 100.000%

0.0300 35.205% 100.000%

0.0200 27.205% 100.000%

0.0100 18.191% 94.588%

0.0050 14.096% 73.292%

0.0030 9.082% 47.223%

0.0010 3.014% 15.670%

Structure #16 (Null Structure 4):
Size (mm) In/Out   

3.0000 100.000%

2.0000 95.634%

1.0000 91.175%

0.5000 85.893%

0.3000 82.531%

0.2000 78.447%

0.1000 70.475%

0.0500 63.126%

0.0300 57.025%

0.0200 51.645%

0.0100 43.774%

0.0050 33.766%

0.0030 21.815%

0.0010 7.200%

Structure #17 (Null Structure 5):
Size (mm) In/Out   

3.0000 100.000%

2.0000 94.861%

1.0000 89.626%

0.5000 83.447%
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Size (mm) In/Out   

0.3000 79.520%

0.2000 74.757%

0.1000 65.437%

0.0500 56.850%

0.0300 49.731%

0.0200 43.449%

0.0100 35.170%

0.0050 27.096%

0.0030 17.518%

0.0010 5.773%

Structure #7 (Pond 18):
Size (mm) In      Out     

3.0000 100.000% 100.000%

2.0000 93.190% 100.000%

1.0000 86.329% 100.000%

0.5000 78.384% 100.000%

0.3000 73.384% 100.000%

0.2000 67.356% 100.000%

0.1000 55.411% 100.000%

0.0500 44.438% 100.000%

0.0300 35.410% 100.000%

0.0200 27.410% 100.000%

0.0100 18.383% 71.477%

0.0050 14.191% 55.180%

0.0030 9.164% 35.632%

0.0010 3.027% 11.771%

Structure #6 (Pond 17):
Size (mm) In      Out     

3.0000 100.000% 100.000%

2.0000 93.001% 100.000%

1.0000 86.001% 100.000%

0.5000 78.001% 100.000%

0.3000 73.001% 100.000%

0.2000 67.001% 100.000%

0.1000 55.001% 100.000%

0.0500 44.000% 100.000%

0.0300 35.000% 100.000%

0.0200 27.000% 97.318%
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Size (mm) In      Out     

0.0100 18.000% 64.878%

0.0050 14.000% 50.461%

0.0030 9.000% 32.439%

0.0010 3.000% 10.813%

Structure #5 (Pond 15):
Size (mm) In      Out     

3.0000 100.000% 100.000%

2.0000 93.050% 100.000%

1.0000 86.084% 100.000%

0.5000 78.097% 100.000%

0.3000 73.097% 100.000%

0.2000 67.090% 100.000%

0.1000 55.103% 100.000%

0.0500 44.109% 100.000%

0.0300 35.102% 100.000%

0.0200 27.102% 100.000%

0.0100 18.095% 68.170%

0.0050 14.048% 52.923%

0.0030 9.041% 34.060%

0.0010 3.007% 11.328%

Structure #4 (Pond 14):
Size (mm) In      Out     

3.0000 100.000% 100.000%

2.0000 93.000% 100.000%

1.0000 86.000% 100.000%

0.5000 78.000% 100.000%

0.3000 73.000% 100.000%

0.2000 67.000% 100.000%

0.1000 55.000% 100.000%

0.0500 44.000% 100.000%

0.0300 35.000% 100.000%

0.0200 27.000% 100.000%

0.0100 18.000% 100.000%

0.0050 14.000% 94.911%

0.0030 9.000% 61.015%

0.0010 3.000% 20.338%
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Structure #3 (Pond 7):
Size (mm) In      Out     

3.0000 100.000% 100.000%

2.0000 93.000% 100.000%

1.0000 86.000% 100.000%

0.5000 78.000% 100.000%

0.3000 73.000% 100.000%

0.2000 67.000% 100.000%

0.1000 55.000% 100.000%

0.0500 44.000% 100.000%

0.0300 35.000% 100.000%

0.0200 27.000% 100.000%

0.0100 18.000% 100.000%

0.0050 14.000% 100.000%

0.0030 9.000% 98.105%

0.0010 3.000% 32.702%

Structure #18 (Null Structure 6):
Size (mm) In/Out   

3.0000 100.000%

2.0000 97.233%

1.0000 94.360%

0.5000 90.875%

0.3000 88.631%

0.2000 85.885%

0.1000 80.604%

0.0500 75.719%

0.0300 71.626%

0.0200 67.795%

0.0100 49.565%

0.0050 38.450%

0.0030 24.942%

0.0010 8.227%

Structure #14 (Null Structure 3):
Size (mm) In/Out   

3.0000 100.000%

2.0000 93.493%

1.0000 86.855%

0.5000 78.997%
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Size (mm) In/Out   

0.3000 73.997%

0.2000 67.926%

0.1000 56.068%

0.0500 45.138%

0.0300 36.067%

0.0200 28.067%

0.0100 18.996%

0.0050 14.498%

0.0030 9.427%

0.0010 3.071%

Structure #13 (Pond 1A):
Size (mm) In      Out     

3.0000 100.000% 100.000%

2.0000 93.022% 100.000%

1.0000 86.031% 100.000%

0.5000 78.034% 100.000%

0.3000 73.033% 100.000%

0.2000 67.031% 100.000%

0.1000 55.033% 100.000%

0.0500 44.034% 100.000%

0.0300 35.031% 100.000%

0.0200 27.031% 100.000%

0.0100 18.028% 74.758%

0.0050 14.014% 58.115%

0.0030 9.012% 37.371%

0.0010 3.002% 12.449%

Structure #12 (Pond 2A):
Size (mm) In      Out     

3.0000 100.000% 100.000%

2.0000 93.618% 100.000%

1.0000 87.209% 100.000%

0.5000 79.880% 100.000%

0.3000 75.298% 100.000%

0.2000 69.360% 100.000%

0.1000 56.943% 100.000%

0.0500 45.559% 100.000%

0.0300 36.243% 100.000%

0.0200 27.963% 100.000%
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Size (mm) In      Out     

0.0100 18.647% 94.519%

0.0050 14.498% 73.491%

0.0030 9.322% 47.254%

0.0010 3.106% 15.745%

Structure #11 (Pond 21):
Size (mm) In      Out     

3.0000 100.000% 100.000%

2.0000 93.009% 100.000%

1.0000 86.010% 100.000%

0.5000 78.010% 100.000%

0.3000 73.010% 100.000%

0.2000 67.009% 100.000%

0.1000 55.009% 100.000%

0.0500 44.008% 100.000%

0.0300 35.007% 100.000%

0.0200 27.007% 100.000%

0.0100 18.006% 73.567%

0.0050 14.003% 57.214%

0.0030 9.003% 36.782%

0.0010 3.001% 12.260%

Structure #10 (Pond 20):
Size (mm) In      Out     

3.0000 100.000% 100.000%

2.0000 93.003% 100.000%

1.0000 86.003% 100.000%

0.5000 78.002% 100.000%

0.3000 73.002% 100.000%

0.2000 67.002% 100.000%

0.1000 55.002% 100.000%

0.0500 44.001% 100.000%

0.0300 35.001% 100.000%

0.0200 27.001% 100.000%

0.0100 18.001% 100.000%

0.0050 14.000% 79.783%

0.0030 9.000% 51.289%

0.0010 3.000% 17.096%
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Structure #9 (Null Structure 1):
Size (mm) In/Out   

3.0000 100.000%

2.0000 97.324%

1.0000 94.173%

0.5000 89.570%

0.3000 86.365%

0.2000 82.258%

0.1000 75.090%

0.0500 68.302%

0.0300 62.272%

0.0200 57.144%

0.0100 48.924%

0.0050 37.033%

0.0030 24.203%

0.0010 7.804%

Structure #15 (Null Structure 2):
Size (mm) In/Out   

3.0000 100.000%

2.0000 98.334%

1.0000 96.395%

0.5000 93.602%

0.3000 91.668%

0.2000 89.197%

0.1000 84.856%

0.0500 80.752%

0.0300 77.121%

0.0200 74.026%

0.0100 58.807%

0.0050 45.140%

0.0030 29.251%

0.0010 9.595%

Structure #8 (Pond 19):
Size (mm) In      Out     

3.0000 100.000% 100.000%

2.0000 93.005% 100.000%

1.0000 86.005% 100.000%

0.5000 78.004% 100.000%

Filename: 8_5_14_BACKFILL_SEDCAD_TOTAL.sc4 Printed 08-08-2014

SEDCAD 4 for Windows
Copyright 1998 -2010 Pamela J. Schwab
Civil Software Design, LLC 16



Size (mm) In      Out     

0.3000 73.004% 100.000%

0.2000 67.004% 100.000%

0.1000 55.003% 100.000%

0.0500 44.003% 100.000%

0.0300 35.002% 100.000%

0.0200 27.002% 100.000%

0.0100 18.001% 88.722%

0.0050 14.001% 69.006%

0.0030 9.001% 44.361%

0.0010 3.000% 14.787%

Structure #19 (Null Structure 7):
Size (mm) In/Out   

3.0000 100.000%

2.0000 99.009%

1.0000 96.940%

0.5000 94.021%

0.3000 92.016%

0.2000 89.465%

0.1000 84.942%

0.0500 80.675%

0.0300 76.921%

0.0200 73.694%

0.0100 58.248%

0.0050 44.737%

0.0030 28.994%

0.0010 9.513%

Structure #20 (Null Structure 8):
Size (mm) In/Out   

3.0000 100.000%

2.0000 98.991%

1.0000 96.903%

0.5000 93.960%

0.3000 91.939%

0.2000 89.368%

0.1000 84.808%

0.0500 80.507%

0.0300 76.724%

0.0200 73.471%
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Size (mm) In/Out   

0.0100 58.057%

0.0050 44.587%

0.0030 28.898%

0.0010 9.481%

Structure #21 (Null Structure 9):
Size (mm) In/Out   

3.0000 100.000%

2.0000 98.925%

1.0000 96.779%

0.5000 93.775%

0.3000 91.718%

0.2000 89.105%

0.1000 84.455%

0.0500 80.073%

0.0300 76.226%

0.0200 72.916%

0.0100 57.579%

0.0050 44.220%

0.0030 28.660%

0.0010 9.403%

Structure #22 (Null Structure 10):
Size (mm) In/Out   

3.0000 100.000%

2.0000 98.916%

1.0000 96.760%

0.5000 93.744%

0.3000 91.678%

0.2000 89.054%

0.1000 84.385%

0.0500 79.985%

0.0300 76.122%

0.0200 72.798%

0.0100 57.478%

0.0050 44.140%

0.0030 28.609%

0.0010 9.386%
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Structure #27:
Size (mm) In/Out   

3.0000 100.000%

2.0000 98.711%

1.0000 96.394%

0.5000 93.206%

0.3000 91.037%

0.2000 88.293%

0.1000 83.365%

0.0500 78.629%

0.0300 74.465%

0.0200 70.872%

0.0100 55.788%

0.0050 42.839%

0.0030 27.767%

0.0010 9.108%
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Structure Detail:

Structure #23 (Null)

     Null Structure 12

Structure #26 (Null)

     Null Structure 14

Structure #1 (Pond)

     Pond 13

   Pond Inputs:

Initial Pool Elev: 1,098.50 ft

Initial Pool: 0.69 ac-ft

*Sediment Storage: 4.66 ac-ft

Dead Space: 0.00 %

*Sediment capacity was entered by user

Emergency Spillway

Spillway Elev
Crest Length

(ft)
Left

Sideslope
Right

Sideslope
Bottom

Width (ft)

1,098.50 6.00 2.00:1 2.00:1 15.00

   Pond Results:

Peak Elevation: 1,099.86 ft

H'graph Detention Time: 0.38 hrs

Pond Model: CSTRS

Dewater Time: 0.63 days

Trap Efficiency: 80.77 %

Dewatering time is calculated from peak stage to lowest spillway

Elevation-Capacity-Discharge Table

Elevation
Area

(ac)

Capacity

(ac-ft)

Discharge

(cfs)

Dewater
Time

(hrs)

1,097.50 0.669 0.000 0.000 Top of Sed. Storage

1,098.00 0.690 0.339 0.000

1,098.50 0.711 0.690 0.000  Spillway #1

1,099.00 0.733 1.051 7.738 14.10

1,099.50 0.755 1.422 44.878 1.00

Filename: 8_5_14_BACKFILL_SEDCAD_TOTAL.sc4 Printed 08-08-2014

SEDCAD 4 for Windows
Copyright 1998 -2010 Pamela J. Schwab
Civil Software Design, LLC 20



Elevation
Area

(ac)

Capacity

(ac-ft)

Discharge

(cfs)

Dewater
Time

(hrs)

1,099.86 0.771 1.695 77.332 0.10 Peak Stage

1,100.00 0.777 1.805 90.497

Detailed Discharge Table

Elevation
(ft)

Emergency
Spillway (cfs)

Combined

Total

Discharge

(cfs)

1,097.50 0.000 0.000

1,098.00 0.000 0.000

1,098.50 0.000 0.000

1,099.00 7.738 7.738

1,099.50 44.878 44.878

1,100.00 90.497 90.497

Structure #16 (Null)

     Null Structure 4

Structure #17 (Null)

     Null Structure 5

Structure #7 (Pond)

     Pond 18

   Pond Inputs:

Initial Pool Elev: 1,123.50 ft

Initial Pool: 0.17 ac-ft

*Sediment Storage: 0.61 ac-ft

Dead Space: 0.00 %

*Sediment capacity was entered by user

Emergency Spillway

Spillway Elev
Crest Length

(ft)
Left

Sideslope
Right

Sideslope
Bottom

Width (ft)

1,123.50 10.00 2.00:1 2.00:1 9.00

   Pond Results:

Peak Elevation: 1,124.96 ft

H'graph Detention Time: 0.26 hrs
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Pond Model: CSTRS

Dewater Time: 0.63 days

Trap Efficiency: 74.28 %

Dewatering time is calculated from peak stage to lowest spillway

Elevation-Capacity-Discharge Table

Elevation
Area

(ac)

Capacity

(ac-ft)

Discharge

(cfs)

Dewater
Time

(hrs)

1,122.50 0.157 0.000 0.000 Top of Sed. Storage

1,123.00 0.166 0.081 0.000

1,123.50 0.176 0.166 0.000  Spillway #1

1,124.00 0.186 0.257 1.880 11.40

1,124.50 0.196 0.352 25.996 3.55

1,124.96 0.206 0.446 53.669 0.05 Peak Stage

1,125.00 0.207 0.453 55.858

Detailed Discharge Table

Elevation
(ft)

Emergency
Spillway (cfs)

Combined

Total

Discharge

(cfs)

1,122.50 0.000 0.000

1,123.00 0.000 0.000

1,123.50 0.000 0.000

1,124.00 1.880 1.880

1,124.50 25.996 25.996

1,125.00 55.858 55.858

Structure #6 (Pond)

     Pond 17

   Pond Inputs:

Initial Pool Elev: 1,118.50 ft

Initial Pool: 0.10 ac-ft

*Sediment Storage: 0.44 ac-ft

Dead Space: 0.00 %

*Sediment capacity was entered by user

Emergency Spillway
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Spillway Elev
Crest Length

(ft)
Left

Sideslope
Right

Sideslope
Bottom

Width (ft)

1,118.50 10.00 2.00:1 2.00:1 9.00

   Pond Results:

Peak Elevation: 1,119.97 ft

H'graph Detention Time: 0.16 hrs

Pond Model: CSTRS

Dewater Time: 0.58 days

Trap Efficiency: 72.26 %

Dewatering time is calculated from peak stage to lowest spillway

Elevation-Capacity-Discharge Table

Elevation
Area

(ac)

Capacity

(ac-ft)

Discharge

(cfs)

Dewater
Time

(hrs)

1,117.50 0.098 0.000 0.000 Top of Sed. Storage

1,117.50 0.098 0.000 0.000

1,118.00 0.102 0.050 0.000

1,118.50 0.105 0.102 0.000  Spillway #1

1,119.00 0.109 0.156 1.880 9.25

1,119.50 0.113 0.211 25.996 4.50

1,119.97 0.117 0.266 54.359 0.05 Peak Stage

1,120.00 0.117 0.269 55.858

Detailed Discharge Table

Elevation
(ft)

Emergency
Spillway (cfs)

Combined

Total

Discharge

(cfs)

1,117.50 0.000 0.000

1,117.50 0.000 0.000

1,118.00 0.000 0.000

1,118.50 0.000 0.000

1,119.00 1.880 1.880

1,119.50 25.996 25.996

1,120.00 55.858 55.858

Structure #5 (Pond)

     Pond 15
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   Pond Inputs:

Initial Pool Elev: 1,118.50 ft

Initial Pool: 0.15 ac-ft

*Sediment Storage: 0.70 ac-ft

Dead Space: 0.00 %

*Sediment capacity was entered by user

Emergency Spillway

Spillway Elev
Crest Length

(ft)
Left

Sideslope
Right

Sideslope
Bottom

Width (ft)

1,118.50 15.00 2.00:1 2.00:1 12.00

   Pond Results:

Peak Elevation: 1,119.95 ft

H'graph Detention Time: 0.20 hrs

Pond Model: CSTRS

Dewater Time: 0.60 days

Trap Efficiency: 73.46 %

Dewatering time is calculated from peak stage to lowest spillway

Elevation-Capacity-Discharge Table

Elevation
Area

(ac)

Capacity

(ac-ft)

Discharge

(cfs)

Dewater
Time

(hrs)

1,117.50 0.146 0.000 0.000 Top of Sed. Storage

1,118.00 0.154 0.074 0.000

1,118.50 0.162 0.153 0.000  Spillway #1

1,119.00 0.171 0.237 2.339 10.70

1,119.50 0.180 0.324 31.829 3.55

1,119.95 0.188 0.408 63.719 0.05 Peak Stage

1,120.00 0.189 0.417 67.042

Detailed Discharge Table
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Elevation
(ft)

Emergency
Spillway (cfs)

Combined

Total

Discharge

(cfs)

1,117.50 0.000 0.000

1,118.00 0.000 0.000

1,118.50 0.000 0.000

1,119.00 2.339 2.339

1,119.50 31.829 31.829

1,120.00 67.042 67.042

Structure #4 (Pond)

     Pond 14

   Pond Inputs:

Initial Pool Elev: 1,118.50 ft

Initial Pool: 0.18 ac-ft

*Sediment Storage: 0.58 ac-ft

Dead Space: 0.00 %

*Sediment capacity was entered by user

Emergency Spillway

Spillway Elev
Crest Length

(ft)
Left

Sideslope
Right

Sideslope
Bottom

Width (ft)

1,118.50 10.00 2.00:1 2.00:1 6.00

   Pond Results:

Peak Elevation: 1,119.26 ft

H'graph Detention Time: 0.65 hrs

Pond Model: CSTRS

Dewater Time: 0.64 days

Trap Efficiency: 85.25 %

Dewatering time is calculated from peak stage to lowest spillway

Elevation-Capacity-Discharge Table

Elevation
Area

(ac)

Capacity

(ac-ft)

Discharge

(cfs)

Dewater
Time

(hrs)

1,117.50 0.164 0.000 0.000 Top of Sed. Storage

1,117.50 0.164 0.000 0.000

1,118.00 0.176 0.085 0.000

1,118.50 0.188 0.176 0.000  Spillway #1
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Elevation
Area

(ac)

Capacity

(ac-ft)

Discharge

(cfs)

Dewater
Time

(hrs)

1,119.00 0.202 0.274 1.268 14.75

1,119.26 0.209 0.328 10.208 0.65 Peak Stage

1,119.50 0.215 0.378 18.368

1,120.00 0.229 0.489 40.598

Detailed Discharge Table

Elevation
(ft)

Emergency
Spillway (cfs)

Combined

Total

Discharge

(cfs)

1,117.50 0.000 0.000

1,117.50 0.000 0.000

1,118.00 0.000 0.000

1,118.50 0.000 0.000

1,119.00 1.268 1.268

1,119.50 18.368 18.368

1,120.00 40.598 40.598

Structure #3 (Pond)

     Pond 7

   Pond Inputs:

Initial Pool Elev: 1,118.50 ft

Initial Pool: 0.23 ac-ft

*Sediment Storage: 0.92 ac-ft

Dead Space: 0.00 %

*Sediment capacity was entered by user

Emergency Spillway

Spillway Elev
Crest Length

(ft)
Left

Sideslope
Right

Sideslope
Bottom

Width (ft)

1,118.50 10.00 2.00:1 2.00:1 6.00

   Pond Results:

Peak Elevation: 1,119.12 ft

H'graph Detention Time: 1.02 hrs

Pond Model: CSTRS

Dewater Time: 0.66 days

Trap Efficiency: 90.83 %

Dewatering time is calculated from peak stage to lowest spillway
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Elevation-Capacity-Discharge Table

Elevation
Area

(ac)

Capacity

(ac-ft)

Discharge

(cfs)

Dewater
Time

(hrs)

1,117.50 0.219 0.000 0.000 Top of Sed. Storage

1,118.00 0.229 0.112 0.000

1,118.50 0.240 0.229 0.000  Spillway #1

1,119.00 0.251 0.351 1.268 15.25

1,119.12 0.253 0.382 5.389 0.50 Peak Stage

1,119.50 0.262 0.479 18.368

1,120.00 0.273 0.613 40.598

Detailed Discharge Table

Elevation
(ft)

Emergency
Spillway (cfs)

Combined

Total

Discharge

(cfs)

1,117.50 0.000 0.000

1,118.00 0.000 0.000

1,118.50 0.000 0.000

1,119.00 1.268 1.268

1,119.50 18.368 18.368

1,120.00 40.598 40.598

Structure #18 (Null)

     Null Structure 6

Structure #14 (Null)

     Null Structure 3

Structure #13 (Pond)

     Pond 1A

   Pond Inputs:

Initial Pool Elev: 1,020.67 ft

Initial Pool: 0.69 ac-ft

*Sediment Storage: 2.29 ac-ft

Dead Space: 0.00 %

*Sediment capacity was entered by user

Straight Pipe
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Barrel

Diameter

(in)

Barrel

Length

(ft)

Barrel

Slope (%)

Manning's

n

Spillway

Elev (ft)

Entrance

Loss

Coefficient

Tailwater

Depth

(ft)

24.00 80.00 1.50 0.0200 1,020.67 0.90 0.00

Emergency Spillway

Spillway Elev
Crest Length

(ft)
Left

Sideslope
Right

Sideslope
Bottom

Width (ft)

1,025.65 30.00 2.00:1 2.00:1 9.00

   Pond Results:

Peak Elevation: 1,029.69 ft

H'graph Detention Time: 0.89 hrs

Pond Model: CSTRS

Dewater Time: 1.04 days

Trap Efficiency: 75.88 %

Dewatering time is calculated from peak stage to lowest spillway

Elevation-Capacity-Discharge Table

Elevation
Area

(ac)

Capacity

(ac-ft)

Discharge

(cfs)

Dewater
Time

(hrs)

1,019.17 0.419 0.000 0.000 Top of Sed. Storage

1,019.35 0.428 0.076 0.000

1,019.85 0.454 0.297 0.000

1,020.35 0.481 0.531 0.000

1,020.67 0.499 0.688 0.000  Spillway #1

1,020.85 0.509 0.778 0.566 9.20

1,021.35 0.537 1.040 2.353 2.50

1,021.85 0.567 1.316 5.373 0.90

1,022.35 0.597 1.607 9.123 4.40

1,022.85 0.627 1.913 13.480 1.80

1,023.35 0.659 2.234 17.378 0.90

1,023.85 0.691 2.572 19.938 0.65

1,024.35 0.724 2.926 21.775 0.60

1,024.85 0.758 3.296 23.428 0.55

1,025.35 0.793 3.684 24.978 0.65

1,025.65 0.814 3.925 25.854 0.50  Spillway #2

1,025.85 0.828 4.089 29.455 0.35

1,026.35 0.865 4.513 38.367 0.70

1,026.85 0.902 4.954 59.569 0.45
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Elevation
Area

(ac)

Capacity

(ac-ft)

Discharge

(cfs)

Dewater
Time

(hrs)

1,027.35 0.939 5.414 89.635 0.25

1,027.85 0.978 5.894 126.600 0.25

1,028.35 1.017 6.392 174.322 0.05

1,028.85 1.057 6.911 232.787 0.05

1,029.35 1.098 7.450 301.376 0.05

1,029.69 1.126 7.828 346.350 0.05 Peak Stage

1,029.70 1.127 7.839 347.642

Detailed Discharge Table

Elevation
(ft)

Straight Pipe
(cfs)

Emergency
Spillway (cfs)

Combined

Total

Discharge

(cfs)

1,019.17 0.000 0.000 0.000

1,019.35 0.000 0.000 0.000

1,019.85 0.000 0.000 0.000

1,020.35 0.000 0.000 0.000

1,020.67 0.000 0.000 0.000

1,020.85 (3)>0.566 0.000 0.566

1,021.35 (3)>2.353 0.000 2.353

1,021.85 (3)>5.373 0.000 5.373

1,022.35 (3)>9.123 0.000 9.123

1,022.85 (3)>13.480 0.000 13.480

1,023.35 (5)>17.378 0.000 17.378

1,023.85 (6)>19.938 0.000 19.938

1,024.35 (6)>21.775 0.000 21.775

1,024.85 (6)>23.428 0.000 23.428

1,025.35 (6)>24.978 0.000 24.978

1,025.65 (6)>25.854 0.000 25.854

1,025.85 (6)>26.437 3.018 29.455

1,026.35 (6)>27.802 10.565 38.367

1,026.85 (6)>29.118 30.451 59.569

1,027.35 (6)>30.380 59.254 89.635

1,027.85 (6)>31.576 95.023 126.600

1,028.35 (6)>32.749 141.573 174.322

1,028.85 (6)>33.860 198.926 232.787

1,029.35 (6)>34.951 266.425 301.376

1,029.70 (6)>35.686 311.956 347.642

Structure #12 (Pond)
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     Pond 2A

   Pond Inputs:

Initial Pool Elev: 1,101.14 ft

Initial Pool: 2.74 ac-ft

*Sediment Storage: 5.16 ac-ft

Dead Space: 0.00 %

*Sediment capacity was entered by user

Straight Pipe

Barrel

Diameter

(in)

Barrel

Length

(ft)

Barrel

Slope (%)

Manning's

n

Spillway

Elev (ft)

Entrance

Loss

Coefficient

Tailwater

Depth

(ft)

24.00 50.00 1.00 0.0240 1,101.14 0.90 0.00

Emergency Spillway

Spillway Elev
Crest Length

(ft)
Left

Sideslope
Right

Sideslope
Bottom

Width (ft)

1,102.97 15.00 2.00:1 2.00:1 15.00

   Pond Results:

Peak Elevation: 1,105.67 ft

H'graph Detention Time: 2.18 hrs

Pond Model: CSTRS

Dewater Time: 1.47 days

Trap Efficiency: 80.27 %

Dewatering time is calculated from peak stage to lowest spillway

Elevation-Capacity-Discharge Table

Elevation
Area

(ac)

Capacity

(ac-ft)

Discharge

(cfs)

Dewater
Time

(hrs)

1,099.50 1.439 0.000 0.000 Top of Sed. Storage

1,099.50 1.439 0.000 0.000

1,100.00 1.575 0.753 0.000

1,100.50 1.718 1.577 0.000

1,101.00 1.867 2.473 0.000

1,101.14 1.910 2.737 0.000  Spillway #1

1,101.50 1.932 3.429 3.111 17.30

1,102.00 1.964 4.403 4.814 3.00

1,102.50 1.995 5.393 6.212 2.20
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Elevation
Area

(ac)

Capacity

(ac-ft)

Discharge

(cfs)

Dewater
Time

(hrs)

1,102.97 2.025 6.337 9.167 4.45  Spillway #2

1,103.00 2.027 6.398 9.583 0.30

1,103.50 2.059 7.419 16.487 4.70

1,104.00 2.091 8.457 55.266 2.40

1,104.50 2.124 9.511 100.022 0.45

1,105.00 2.156 10.581 156.693 0.25

1,105.50 2.189 11.667 225.068 0.20

1,105.67 2.201 12.037 251.932 0.10 Peak Stage

1,106.00 2.223 12.770 305.208

1,106.50 2.256 13.890 397.294

1,107.00 2.290 15.026 501.567

Detailed Discharge Table

Elevation
(ft)

Straight Pipe
(cfs)

Emergency
Spillway (cfs)

Combined

Total

Discharge

(cfs)

1,099.50 0.000 0.000 0.000

1,099.50 0.000 0.000 0.000

1,100.00 0.000 0.000 0.000

1,100.50 0.000 0.000 0.000

1,101.00 0.000 0.000 0.000

1,101.14 0.000 0.000 0.000

1,101.50 (1)>3.111 0.000 3.111

1,102.00 (1)>4.814 0.000 4.814

1,102.50 (1)>6.212 0.000 6.212

1,102.97 (1)>9.167 0.000 9.167

1,103.00 (1)>9.418 0.165 9.583

1,103.50 (1)>13.574 2.913 16.487

1,104.00 (6)>16.182 39.083 55.266

1,104.50 (6)>18.476 81.546 100.022

1,105.00 (6)>20.506 136.186 156.693

1,105.50 (6)>22.345 202.723 225.068

1,106.00 (6)>24.042 281.166 305.208

1,106.50 (6)>25.630 371.664 397.294

1,107.00 (6)>27.133 474.434 501.567

Structure #11 (Pond)

     Pond 21

   Pond Inputs:
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Initial Pool Elev: 1,143.50 ft

Initial Pool: 0.10 ac-ft

*Sediment Storage: 0.29 ac-ft

Dead Space: 0.00 %

*Sediment capacity was entered by user

Emergency Spillway

Spillway Elev
Crest Length

(ft)
Left

Sideslope
Right

Sideslope
Bottom

Width (ft)

1,143.50 15.00 2.00:1 2.00:1 9.00

   Pond Results:

Peak Elevation: 1,144.47 ft

H'graph Detention Time: 0.20 hrs

Pond Model: CSTRS

Dewater Time: 0.56 days

Trap Efficiency: 75.52 %

Dewatering time is calculated from peak stage to lowest spillway

Elevation-Capacity-Discharge Table

Elevation
Area

(ac)

Capacity

(ac-ft)

Discharge

(cfs)

Dewater
Time

(hrs)

1,142.49 0.092 0.000 0.000 Top of Sed. Storage

1,142.50 0.092 0.000 0.000

1,143.00 0.095 0.047 0.000

1,143.50 0.098 0.096 0.000  Spillway #1

1,144.00 0.101 0.145 1.764 12.00

1,144.47 0.104 0.194 23.384 1.50 Peak Stage

1,144.50 0.104 0.197 24.578

1,145.00 0.107 0.249 52.555

Detailed Discharge Table

Elevation
(ft)

Emergency
Spillway (cfs)

Combined

Total

Discharge

(cfs)

1,142.49 0.000 0.000

1,142.50 0.000 0.000

1,143.00 0.000 0.000

1,143.50 0.000 0.000
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Elevation
(ft)

Emergency
Spillway (cfs)

Combined

Total

Discharge

(cfs)

1,144.00 1.764 1.764

1,144.50 24.578 24.578

1,145.00 52.555 52.555

Structure #10 (Pond)

     Pond 20

   Pond Inputs:

Initial Pool Elev: 1,138.50 ft

Initial Pool: 0.22 ac-ft

*Sediment Storage: 1.03 ac-ft

Dead Space: 0.00 %

*Sediment capacity was entered by user

Emergency Spillway

Spillway Elev
Crest Length

(ft)
Left

Sideslope
Right

Sideslope
Bottom

Width (ft)

1,138.50 10.00 2.00:1 2.00:1 9.00

   Pond Results:

Peak Elevation: 1,139.34 ft

H'graph Detention Time: 0.48 hrs

Pond Model: CSTRS

Dewater Time: 0.63 days

Trap Efficiency: 82.45 %

Dewatering time is calculated from peak stage to lowest spillway

Elevation-Capacity-Discharge Table

Elevation
Area

(ac)

Capacity

(ac-ft)

Discharge

(cfs)

Dewater
Time

(hrs)

1,137.50 0.216 0.000 0.000 Top of Sed. Storage

1,138.00 0.221 0.109 0.000

1,138.50 0.227 0.221 0.000  Spillway #1

1,139.00 0.232 0.336 1.880 14.10

1,139.34 0.236 0.415 18.097 1.00 Peak Stage

1,139.50 0.238 0.454 25.996

1,140.00 0.244 0.574 55.858

Filename: 8_5_14_BACKFILL_SEDCAD_TOTAL.sc4 Printed 08-08-2014

SEDCAD 4 for Windows
Copyright 1998 -2010 Pamela J. Schwab
Civil Software Design, LLC 33



Detailed Discharge Table

Elevation
(ft)

Emergency
Spillway (cfs)

Combined

Total

Discharge

(cfs)

1,137.50 0.000 0.000

1,138.00 0.000 0.000

1,138.50 0.000 0.000

1,139.00 1.880 1.880

1,139.50 25.996 25.996

1,140.00 55.858 55.858

Structure #9 (Null)

     Null Structure 1

Structure #15 (Null)

     Null Structure 2

Structure #8 (Pond)

     Pond 19

   Pond Inputs:

Initial Pool Elev: 1,133.50 ft

Initial Pool: 0.31 ac-ft

*Sediment Storage: 0.99 ac-ft

Dead Space: 0.00 %

*Sediment capacity was entered by user

Emergency Spillway

Spillway Elev
Crest Length

(ft)
Left

Sideslope
Right

Sideslope
Bottom

Width (ft)

1,133.50 15.00 2.00:1 2.00:1 9.00

   Pond Results:

Peak Elevation: 1,134.81 ft

H'graph Detention Time: 0.55 hrs

Pond Model: CSTRS

Dewater Time: 0.74 days

Trap Efficiency: 79.71 %

Dewatering time is calculated from peak stage to lowest spillway

Elevation-Capacity-Discharge Table
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Elevation
Area

(ac)

Capacity

(ac-ft)

Discharge

(cfs)

Dewater
Time

(hrs)

1,132.50 0.307 0.000 0.000 Top of Sed. Storage

1,132.50 0.307 0.000 0.000

1,133.00 0.314 0.155 0.000

1,133.50 0.322 0.315 0.000  Spillway #1

1,134.00 0.330 0.477 1.764 14.10

1,134.50 0.337 0.644 24.578 3.50

1,134.81 0.342 0.749 41.711 0.05 Peak Stage

1,135.00 0.345 0.815 52.555

Detailed Discharge Table

Elevation
(ft)

Emergency
Spillway (cfs)

Combined

Total

Discharge

(cfs)

1,132.50 0.000 0.000

1,132.50 0.000 0.000

1,133.00 0.000 0.000

1,133.50 0.000 0.000

1,134.00 1.764 1.764

1,134.50 24.578 24.578

1,135.00 52.555 52.555

Structure #19 (Null)

     Null Structure 7

Structure #20 (Null)

     Null Structure 8

Structure #21 (Null)

     Null Structure 9

Structure #22 (Null)

     Null Structure 10

Structure #27 (Null)

     Null Structure 15
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Subwatershed Hydrology Detail:

Stru
#

SWS
#

SWS Area

(ac)

Time of
Conc

(hrs)

Musk K

(hrs)
Musk X

Curve

Number
UHS

Peak
Discharge

(cfs)

Runoff
Volume

(ac-ft)

#23 1 85.700 0.282 0.018 0.452 69.000 S 71.44 9.353

2 15.600 0.030 0.000 0.000 69.000 S 33.77 2.542

3 6.600 0.019 0.043 0.453 69.000 S 14.29 1.075

ΣΣΣΣ 107.900 104.36 12.970

#26 1 15.200 0.032 0.008 0.470 69.000 S 32.90 2.477

2 5.000 0.047 0.000 0.000 73.000 S 12.29 0.949

3 48.300 0.033 0.031 0.461 69.000 S 104.56 7.870

4 11.000 0.070 0.000 0.000 73.000 S 27.03 2.088

ΣΣΣΣ 187.400 281.14 26.353

#1 1 7.800 0.066 0.014 0.452 73.000 S 19.17 1.481

2 4.600 0.004 0.010 0.455 86.000 F 15.33 1.328

3 19.700 0.010 0.000 0.000 74.000 S 49.84 3.877

ΣΣΣΣ 32.100 84.34 6.686

#16 1 38.300 0.053 0.026 0.453 69.000 S 82.91 6.240

2 19.500 0.026 0.000 0.000 73.000 S 47.92 3.702

ΣΣΣΣ 89.900 208.16 16.628

#17 1 33.900 0.031 0.014 0.469 69.000 S 73.39 5.523

2 12.400 0.014 0.000 0.000 73.000 S 30.47 2.354

ΣΣΣΣ 136.200 312.02 24.505

#7 1 14.500 0.102 0.005 0.459 86.000 S 48.34 4.186

2 2.400 0.005 0.000 0.000 74.000 M 6.07 0.472

ΣΣΣΣ 16.900 54.41 4.658

#6 1 0.240 0.003 0.069 0.436 86.000 F 0.80 0.068

2 2.500 0.053 0.016 0.451 86.000 S 8.33 0.722

3 18.200 0.016 0.000 0.000 74.000 M 46.04 3.582

ΣΣΣΣ 20.940 55.16 4.372

#5 1 8.500 0.064 0.040 0.440 73.000 S 20.89 1.614

2 3.500 0.018 0.022 0.447 86.000 F 11.67 1.010

3 1.300 0.004 0.018 0.450 86.000 S 4.33 0.375

4 11.100 0.018 0.000 0.000 74.000 M 28.08 2.185

ΣΣΣΣ 24.400 64.97 5.183

#4 1 4.300 0.030 0.000 0.000 74.000 M 10.88 0.846

ΣΣΣΣ 4.300 10.88 0.846
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Stru
#

SWS
#

SWS Area

(ac)

Time of
Conc

(hrs)

Musk K

(hrs)
Musk X

Curve

Number
UHS

Peak
Discharge

(cfs)

Runoff
Volume

(ac-ft)

#3 1 2.600 0.030 0.000 0.000 74.000 M 6.58 0.512

ΣΣΣΣ 2.600 6.58 0.512

#18 1 26.500 0.022 0.030 0.454 69.000 S 57.37 4.318

2 25.500 0.030 0.000 0.000 73.000 S 62.66 4.841

3 19.000 0.048 0.000 0.000 73.000 S 46.69 3.607

ΣΣΣΣ 276.340 642.18 52.842

#14 1 10.700 0.046 0.037 0.442 73.000 S 26.29 2.031

2 5.100 0.028 0.009 0.453 86.000 F 17.00 1.472

3 6.600 0.009 0.000 0.000 73.000 S 16.22 1.253

4 18.100 0.027 0.007 0.460 69.000 S 39.18 2.949

ΣΣΣΣ 40.500 98.70 7.705

#13 1 16.200 0.040 0.086 0.429 73.000 S 39.81 3.075

2 16.000 0.017 0.069 0.432 86.000 F 53.34 4.619

3 6.100 0.047 0.022 0.447 86.000 S 20.33 1.761

4 4.800 0.022 0.000 0.000 74.000 M 12.14 0.945

5 6.200 0.008 0.029 0.440 86.000 F 20.67 1.790

6 19.400 0.020 0.013 0.444 74.000 M 49.08 3.818

7 19.200 0.013 0.000 0.000 73.000 S 47.18 3.645

8 9.900 0.039 0.045 0.436 73.000 S 24.33 1.879

9 18.200 0.030 0.015 0.449 86.000 S 60.67 5.254

10 24.800 0.015 0.000 0.000 73.000 S 60.94 4.708

ΣΣΣΣ 140.800 384.91 31.494

#12 1 4.400 0.025 0.041 0.436 86.000 F 14.67 1.270

2 6.100 0.032 0.007 0.456 86.000 S 20.33 1.761

3 7.600 0.004 0.003 0.456 74.000 M 19.23 1.496

4 1.800 0.003 0.000 0.000 73.000 S 4.42 0.342

5 14.800 0.050 0.111 0.419 73.000 S 36.37 2.810

6 27.400 0.111 0.222 0.317 86.000 F 91.34 7.910

7 25.200 0.133 0.011 0.451 86.000 S 45.23 4.911

8 8.800 0.011 0.000 0.000 74.000 M 22.26 1.732

9 2.400 0.025 0.065 0.429 73.000 S 5.90 0.455

10 21.200 0.009 0.043 0.428 86.000 F 70.67 6.120

11 4.500 0.035 0.008 0.453 86.000 S 15.00 1.299

12 5.000 0.002 0.006 0.455 74.000 M 12.65 0.984

13 6.000 0.006 0.000 0.000 73.000 S 14.74 1.139

ΣΣΣΣ 135.200 360.02 32.228

#11 1 1.600 0.003 0.035 0.357 86.000 F 5.33 0.462

2 6.900 0.019 0.016 0.328 74.000 M 17.46 1.358

3 0.400 0.016 0.000 0.000 73.000 S 0.98 0.076

Filename: 8_5_14_BACKFILL_SEDCAD_TOTAL.sc4 Printed 08-08-2014

SEDCAD 4 for Windows
Copyright 1998 -2010 Pamela J. Schwab
Civil Software Design, LLC 37



Stru
#

SWS
#

SWS Area

(ac)

Time of
Conc

(hrs)

Musk K

(hrs)
Musk X

Curve

Number
UHS

Peak
Discharge

(cfs)

Runoff
Volume

(ac-ft)

ΣΣΣΣ 8.900 23.77 1.895

#10 1 0.430 0.009 0.033 0.365 86.000 F 1.43 0.123

2 6.900 0.033 0.000 0.000 74.000 M 17.46 1.358

ΣΣΣΣ 7.330 18.89 1.481

#9 1 0.400 0.010 0.043 0.457 86.000 F 1.33 0.115

2 9.300 0.018 0.025 0.461 74.000 M 23.53 1.830

3 12.300 0.025 0.000 0.000 73.000 S 30.23 2.335

4 1.500 0.008 0.100 0.443 86.000 F 5.00 0.433

5 10.900 0.040 0.047 0.453 74.000 M 27.57 2.145

6 16.300 0.047 0.000 0.000 73.000 S 40.05 3.094

ΣΣΣΣ 202.130 407.53 45.557

#15 1 1.100 0.049 0.019 0.453 73.000 S 2.70 0.209

2 1.100 0.015 0.004 0.462 86.000 F 3.67 0.317

3 11.600 0.004 0.037 0.406 73.000 S 28.51 2.202

4 6.400 0.020 0.052 0.400 69.000 S 13.85 1.043

ΣΣΣΣ 403.630 900.66 88.527

#8 1 1.900 0.006 0.039 0.390 86.000 F 6.33 0.548

2 14.900 0.081 0.000 0.000 74.000 M 37.69 2.933

ΣΣΣΣ 16.800 44.03 3.481

#19 1 34.100 0.038 0.031 0.448 69.000 S 73.82 5.556

2 15.200 0.031 0.000 0.000 73.000 S 37.35 2.886

3 8.500 0.068 0.000 0.000 73.000 S 20.89 1.614

ΣΣΣΣ 754.570 1,714.33 154.905

#20 1 12.900 0.022 0.024 0.458 69.000 S 27.93 2.102

2 16.800 0.024 0.000 0.000 73.000 S 41.28 3.189

3 3.800 0.029 0.012 0.458 69.000 S 8.23 0.619

4 9.400 0.012 0.000 0.000 73.000 S 23.10 1.784

ΣΣΣΣ 797.470 1,814.87 162.600

#21 1 27.500 0.030 0.035 0.447 69.000 S 59.53 4.481

2 17.200 0.035 0.000 0.000 73.000 S 42.27 3.265

3 13.400 0.018 0.018 0.453 69.000 S 29.01 2.183

4 8.300 0.024 0.000 0.000 73.000 S 20.40 1.576

ΣΣΣΣ 863.870 1,966.07 174.105

#22 1 7.200 0.028 0.019 0.448 69.000 S 15.59 1.173

2 10.700 0.019 0.000 0.000 73.000 S 26.29 2.031

3 1.700 0.015 0.017 0.452 69.000 S 3.68 0.277

4 5.300 0.017 0.000 0.000 73.000 S 13.02 1.006
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Stru
#

SWS
#

SWS Area

(ac)

Time of
Conc

(hrs)

Musk K

(hrs)
Musk X

Curve

Number
UHS

Peak
Discharge

(cfs)

Runoff
Volume

(ac-ft)

ΣΣΣΣ 888.770 2,024.65 178.592

#27 1 15.600 0.050 0.011 0.459 69.000 S 33.77 2.542

2 20.300 0.011 0.000 0.000 73.000 S 49.88 3.854

3 34.300 0.040 0.065 0.426 69.000 S 74.25 5.589

4 23.800 0.071 0.000 0.000 73.000 S 58.48 4.518

ΣΣΣΣ 1,170.170 2,517.80 221.447

Subwatershed Sedimentology Detail:

Stru
#

SWS
#

Soil K L (ft) S (%) C P PS #
Sediment

(tons)

Peak
Sediment
Conc.

(mg/l)

Peak
Settleable

Conc

(ml/l)

24VW

(ml/l)

#23 1 0.220 100.00 20.00 0.0100 1.0000 1 34.2 4,949 2.69 1.46

2 0.220 100.00 50.00 0.0100 1.0000 1 21.9 12,393 7.93 4.04

3 0.220 100.00 50.00 0.0100 1.0000 1 8.4 11,183 7.15 3.64

ΣΣΣΣ 56.8 6,973 3.92 1.80

#26 1 0.220 100.00 50.00 0.0100 1.0000 1 21.3 12,355 7.90 4.03

2 0.170 100.00 30.00 0.0030 1.0000 2 1.0 1,514 0.82 0.43

3 0.220 100.00 50.00 0.0100 1.0000 1 77.7 14,183 9.07 4.62

4 0.170 100.00 40.00 0.0030 1.0000 2 3.3 2,211 1.19 0.62

ΣΣΣΣ 160.0 9,595 5.83 2.71

#1 1 0.170 100.00 40.00 0.0030 1.0000 2 2.2 2,122 1.14 0.60

2 0.220 50.00 5.00 0.9000 1.0000 1 44.4 43,903 28.08 15.52

3 0.220 100.00 33.00 0.0500 1.0000 1 116.9 41,514 26.55 14.00

ΣΣΣΣ 163.6 33,111 21.13 11.36

#16 1 0.220 100.00 50.00 0.0100 1.0000 1 59.9 13,796 8.82 4.50

2 0.170 100.00 30.00 0.0030 1.0000 2 4.7 1,782 0.96 0.50

ΣΣΣΣ 96.0 8,482 3.77 1.88

#17 1 0.220 100.00 45.00 0.0100 1.0000 1 47.6 12,395 7.93 4.04

2 0.170 100.00 30.00 0.0030 1.0000 2 2.8 1,688 0.91 0.47

ΣΣΣΣ 146.5 8,742 4.46 2.24

#7 1 0.220 100.00 7.00 0.9000 1.0000 1 313.3 96,099 61.46 34.12

2 0.220 50.00 40.00 0.0500 1.0000 2 8.8 25,825 13.91 7.33

ΣΣΣΣ 322.1 88,455 56.32 31.46

#6 1 0.220 50.00 10.00 0.9000 1.0000 1 3.6 70,007 44.77 24.25

2 0.220 50.00 2.00 0.9000 1.0000 1 10.4 19,148 12.25 6.76
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Stru
#

SWS
#

Soil K L (ft) S (%) C P PS #
Sediment

(tons)

Peak
Sediment
Conc.

(mg/l)

Peak
Settleable

Conc

(ml/l)

24VW

(ml/l)

3 0.220 100.00 32.00 0.0500 1.0000 1 103.7 39,891 25.51 13.45

ΣΣΣΣ 117.7 37,181 23.78 12.52

#5 1 0.170 50.00 30.00 0.0030 1.0000 2 1.2 1,065 0.57 0.30

2 0.220 50.00 15.00 0.9000 1.0000 1 119.9 148,971 95.27 53.15

3 0.220 50.00 2.00 0.9000 1.0000 1 5.0 17,714 11.33 6.25

4 0.220 100.00 30.00 0.0500 1.0000 1 55.8 35,258 22.55 11.88

ΣΣΣΣ 181.9 44,634 28.51 16.24

#4 1 0.220 100.00 39.00 0.0500 1.0000 1 25.0 40,738 26.05 13.74

ΣΣΣΣ 25.0 40,738 26.05 13.74

#3 1 0.220 100.00 30.00 0.0500 1.0000 1 11.0 29,689 18.99 10.00

ΣΣΣΣ 11.0 29,689 18.99 10.00

#18 1 0.220 100.00 45.00 0.0100 1.0000 1 36.1 12,036 7.70 3.92

2 0.170 100.00 30.00 0.0030 1.0000 2 6.3 1,841 0.99 0.52

3 0.170 100.00 35.00 0.0030 1.0000 2 5.3 2,076 1.12 0.58

ΣΣΣΣ 362.7 10,189 4.09 2.03

#14 1 0.170 100.00 58.00 0.0030 1.0000 2 4.4 3,049 1.64 0.86

2 0.220 50.00 5.00 0.9000 1.0000 1 49.9 44,440 28.42 15.71

3 0.170 100.00 30.00 0.0030 1.0000 2 1.4 1,565 0.84 0.44

4 0.220 100.00 50.00 0.0100 1.0000 1 25.9 12,615 8.07 4.11

ΣΣΣΣ 81.6 13,821 8.74 4.90

#13 1 0.170 50.00 35.00 0.0030 1.0000 2 2.9 1,430 0.77 0.12

2 0.220 100.00 35.00 0.9000 1.0000 1 2,556.1 586,352 374.98 212.26

3 0.220 25.00 5.00 0.9000 1.0000 1 43.1 32,266 20.63 11.39

4 0.170 100.00 30.00 0.0500 1.0000 1 16.9 24,742 15.82 8.33

5 0.220 50.00 30.00 0.9000 1.0000 1 499.2 324,051 207.24 117.52

6 0.220 50.00 25.00 0.0500 1.0000 1 56.7 20,630 13.19 6.94

7 0.220 50.00 20.00 0.0030 1.0000 1 2.5 977 0.62 0.33

8 0.220 100.00 50.00 0.0030 1.0000 2 4.6 3,455 1.86 0.97

9 0.220 100.00 50.00 0.9000 1.0000 1 4,109.5 736,425 470.96 279.25

10 0.170 100.00 30.00 0.0030 1.0000 2 6.1 1,834 0.99 0.52

ΣΣΣΣ 7,297.0 276,843 176.99 99.27

#12 1 0.220 100.00 22.00 0.9000 1.0000 1 369.0 335,755 214.72 121.91

2 0.220 100.00 2.00 0.9000 1.0000 1 34.9 26,163 16.73 9.23

3 0.220 100.00 35.00 0.0500 1.0000 1 42.7 39,300 25.13 13.25

4 0.170 50.00 35.00 0.0030 1.0000 2 0.3 1,033 0.56 0.29

5 0.170 100.00 30.00 0.0030 1.0000 2 3.4 1,709 0.92 0.49

6 0.220 50.00 15.00 0.9000 1.0000 1 1,201.4 190,941 122.11 67.21
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Stru
#

SWS
#

Soil K L (ft) S (%) C P PS #
Sediment

(tons)

Peak
Sediment
Conc.

(mg/l)

Peak
Settleable

Conc

(ml/l)

24VW

(ml/l)

7 0.220 100.00 6.00 0.9000 1.0000 1 355.0 96,881 56.27 30.02

8 0.220 100.00 27.00 0.0500 1.0000 1 38.5 30,762 19.67 10.36

9 0.170 50.00 47.00 0.0030 1.0000 2 0.5 1,441 0.78 0.40

10 0.220 100.00 22.00 0.9000 1.0000 1 2,147.3 394,467 252.27 144.05

11 0.220 50.00 2.50 0.9000 1.0000 1 24.6 25,011 16.00 8.83

12 0.220 100.00 22.00 0.0500 1.0000 1 16.4 23,059 14.75 7.76

13 0.170 50.00 34.00 0.0030 1.0000 2 0.9 1,159 0.62 0.33

ΣΣΣΣ 4,233.8 181,013 114.79 58.07

#11 1 0.220 25.00 32.00 0.9000 1.0000 1 77.2 204,780 130.96 73.47

2 0.220 100.00 35.00 0.0500 1.0000 1 38.3 38,854 24.85 13.10

3 0.170 25.00 40.00 0.0030 1.0000 2 0.0 648 0.35 0.18

ΣΣΣΣ 115.5 76,638 49.01 27.93

#10 1 0.220 25.00 32.00 0.9000 1.0000 1 17.7 177,142 113.29 63.72

2 0.220 100.00 30.00 0.0500 1.0000 1 32.8 33,329 21.31 11.23

ΣΣΣΣ 50.5 44,876 28.70 15.80

#9 1 0.220 50.00 35.00 0.0030 1.0000 1 0.1 1,044 0.67 0.37

2 0.220 100.00 30.00 0.9000 1.0000 1 823.9 503,241 321.83 179.02

3 0.170 25.00 50.00 0.9000 1.0000 2 594.2 313,377 168.83 91.30

4 0.220 100.00 30.00 0.0030 1.0000 1 0.5 1,590 1.02 0.56

5 0.220 50.00 6.00 0.9000 1.0000 1 96.0 61,149 39.11 20.67

6 0.170 50.00 30.00 0.0500 1.0000 2 42.2 19,048 10.26 5.37

ΣΣΣΣ 2,429.2 144,853 58.79 15.84

#15 1 0.170 100.00 53.00 0.0030 1.0000 2 0.3 2,156 1.16 0.61

2 0.220 50.00 5.00 0.9000 1.0000 1 9.0 37,083 23.72 13.12

3 0.170 100.00 50.00 0.0030 1.0000 2 4.3 2,722 1.47 0.77

4 0.220 100.00 50.00 0.0100 1.0000 1 8.1 10,979 7.02 3.63

ΣΣΣΣ 4,292.0 75,402 24.66 11.73

#8 1 0.220 25.00 32.00 0.9000 1.0000 1 93.5 208,687 133.46 74.88

2 0.220 100.00 30.00 0.0500 1.0000 1 77.6 36,507 23.35 12.31

ΣΣΣΣ 171.1 62,876 40.21 22.65

#19 1 0.220 100.00 50.00 0.0100 1.0000 1 52.6 13,606 8.70 4.43

2 0.170 100.00 40.00 0.0030 1.0000 2 4.7 2,299 1.24 0.65

3 0.220 100.00 50.00 0.0100 1.0000 2 13.0 11,273 6.07 3.17

ΣΣΣΣ 4,720.7 52,182 17.29 7.55

#20 1 0.220 100.00 45.00 0.0100 1.0000 1 16.1 11,045 7.06 3.60

2 0.170 100.00 30.00 0.0030 1.0000 2 4.0 1,751 0.94 0.49

3 0.220 100.00 30.00 0.0100 1.0000 1 2.8 6,449 4.12 2.10
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Stru
#

SWS
#

Soil K L (ft) S (%) C P PS #
Sediment

(tons)

Peak
Sediment
Conc.

(mg/l)

Peak
Settleable

Conc

(ml/l)

24VW

(ml/l)

4 0.170 100.00 30.00 0.0030 1.0000 2 2.1 1,633 0.88 0.46

ΣΣΣΣ 4,745.4 49,530 16.49 7.27

#21 1 0.220 100.00 45.00 0.0100 1.0000 1 37.7 12,090 7.73 3.94

2 0.170 100.00 15.00 0.0030 1.0000 2 1.9 800 0.43 0.23

3 0.220 100.00 50.00 0.0100 1.0000 1 18.5 12,170 7.78 3.96

4 0.170 100.00 10.00 0.0030 1.0000 2 0.5 412 0.22 0.12

ΣΣΣΣ 4,803.7 46,261 15.57 6.95

#22 1 0.220 100.00 45.00 0.0100 1.0000 1 8.4 10,301 6.59 3.36

2 0.170 100.00 30.00 0.0030 1.0000 2 2.4 1,659 0.89 0.47

3 0.220 100.00 50.00 0.0100 1.0000 1 1.8 9,510 6.08 3.10

4 0.170 100.00 30.00 0.0030 1.0000 2 1.1 1,525 0.82 0.43

ΣΣΣΣ 4,817.2 53,524 18.06 6.81

#27 1 0.220 100.00 25.00 0.0100 1.0000 1 11.1 6,300 4.03 2.05

2 0.170 100.00 45.00 0.0030 1.0000 2 7.3 2,653 1.43 0.75

3 0.220 100.00 50.00 0.0100 1.0000 1 52.9 13,897 8.89 4.44

4 0.170 100.00 30.00 0.0030 1.0000 2 5.9 1,825 0.98 0.51

ΣΣΣΣ 5,054.3 56,923 19.95 5.85

Subwatershed Time of Concentration Details:

Stru
#

SWS
#

Land Flow Condition Slope (%)
Vert. Dist.

(ft)
Horiz. Dist.

(ft)
Velocity
(fps)

Time (hrs)

#1 1 1. Forest with heavy ground litter 41.03 160.00 390.00 1.620 0.066

#1 1 Time of Concentration: 0.066

#1 2
8. Large gullies, diversions, and low
flowing streams

5.00 5.00 100.00 6.700 0.004

#1 2 Time of Concentration: 0.004

#1 3
8. Large gullies, diversions, and low
flowing streams

33.33 220.00 660.00 17.320 0.010

#1 3 Time of Concentration: 0.010

#3 1 3. Short grass pasture 32.50 130.00 400.00 4.560 0.024

8. Large gullies, diversions, and low
flowing streams

2.00 2.00 100.00 4.240 0.006

#3 1 Time of Concentration: 0.030

#4 1 3. Short grass pasture 38.40 180.00 468.75 4.950 0.026

8. Large gullies, diversions, and low
flowing streams

5.00 5.00 100.00 6.700 0.004

#4 1 Time of Concentration: 0.030

#5 1 1. Forest with heavy ground litter 28.57 90.00 315.00 1.350 0.064

#5 1 Time of Concentration: 0.064
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#

SWS
#

Land Flow Condition Slope (%)
Vert. Dist.

(ft)
Horiz. Dist.

(ft)
Velocity
(fps)

Time (hrs)

#5 2
5. Nearly bare and untilled, and
alluvial valley fans

15.00 25.00 166.66 3.870 0.011

8. Large gullies, diversions, and low
flowing streams

15.00 50.00 333.33 11.610 0.007

#5 2 Time of Concentration: 0.018

#5 3
8. Large gullies, diversions, and low
flowing streams

2.00 1.50 75.00 4.240 0.004

#5 3 Time of Concentration: 0.004

#5 4
8. Large gullies, diversions, and low
flowing streams

30.67 230.00 750.00 16.610 0.012

8. Large gullies, diversions, and low
flowing streams

2.00 2.00 100.00 4.240 0.006

#5 4 Time of Concentration: 0.018

#6 1
5. Nearly bare and untilled, and
alluvial valley fans

50.00 45.00 90.00 7.070 0.003

#6 1 Time of Concentration: 0.003

#6 2
5. Nearly bare and untilled, and
alluvial valley fans

3.00 10.00 333.33 1.730 0.053

#6 2 Time of Concentration: 0.053

#6 3
8. Large gullies, diversions, and low
flowing streams

30.67 230.00 750.00 16.610 0.012

8. Large gullies, diversions, and low
flowing streams

2.00 1.50 75.00 4.240 0.004

#6 3 Time of Concentration: 0.016

#7 1
5. Nearly bare and untilled, and
alluvial valley fans

6.67 20.00 300.00 2.580 0.032

8. Large gullies, diversions, and low
flowing streams

2.50 30.00 1,200.00 4.740 0.070

#7 1 Time of Concentration: 0.102

#7 2
8. Large gullies, diversions, and low
flowing streams

40.00 140.00 350.00 18.970 0.005

#7 2 Time of Concentration: 0.005

#8 1
5. Nearly bare and untilled, and
alluvial valley fans

32.00 40.00 125.00 5.650 0.006

#8 1 Time of Concentration: 0.006

#8 2 3. Short grass pasture 40.00 140.00 350.00 5.050 0.019

5. Nearly bare and untilled, and
alluvial valley fans

5.00 25.00 500.00 2.230 0.062

#8 2 Time of Concentration: 0.081

#9 1
5. Nearly bare and untilled, and
alluvial valley fans

16.67 25.00 150.00 4.080 0.010

#9 1 Time of Concentration: 0.010

#9 2 3. Short grass pasture 37.74 100.00 265.00 4.910 0.014

8. Large gullies, diversions, and low
flowing streams

35.00 100.00 285.71 17.740 0.004

#9 2 Time of Concentration: 0.018

#9 3
8. Large gullies, diversions, and low
flowing streams

35.00 75.00 214.28 17.740 0.003
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9. Small streams flowing bankfull 5.00 80.00 1,600.00 20.120 0.022

#9 3 Time of Concentration: 0.025

#9 4
5. Nearly bare and untilled, and
alluvial valley fans

25.00 40.00 160.00 5.000 0.008

#9 4 Time of Concentration: 0.008

#9 5
8. Large gullies, diversions, and low
flowing streams

6.32 70.00 1,107.59 7.540 0.040

#9 5 Time of Concentration: 0.040

#9 6
8. Large gullies, diversions, and low
flowing streams

12.82 125.00 975.03 10.740 0.025

9. Small streams flowing bankfull 5.00 80.00 1,600.00 20.120 0.022

#9 6 Time of Concentration: 0.047

#10 1
5. Nearly bare and untilled, and
alluvial valley fans

20.00 30.00 150.00 4.470 0.009

#10 1 Time of Concentration: 0.009

#10 2 3. Short grass pasture 35.71 125.00 350.00 4.780 0.020

8. Large gullies, diversions, and low
flowing streams

2.00 4.00 200.00 4.240 0.013

#10 2 Time of Concentration: 0.033

#11 1
5. Nearly bare and untilled, and
alluvial valley fans

31.25 25.00 80.00 5.590 0.003

#11 1 Time of Concentration: 0.003

#11 2 3. Short grass pasture 34.85 115.00 330.00 4.720 0.019

#11 2 Time of Concentration: 0.019

#11 3 1. Forest with heavy ground litter 46.15 30.00 65.00 1.710 0.010

8. Large gullies, diversions, and low
flowing streams

2.00 2.00 100.00 4.240 0.006

#11 3 Time of Concentration: 0.016

#12 1
5. Nearly bare and untilled, and
alluvial valley fans

21.18 90.00 425.00 4.600 0.025

#12 1 Time of Concentration: 0.025

#12 2
8. Large gullies, diversions, and low
flowing streams

2.00 10.00 500.00 4.240 0.032

#12 2 Time of Concentration: 0.032

#12 3
8. Large gullies, diversions, and low
flowing streams

35.00 100.00 285.71 17.740 0.004

#12 3 Time of Concentration: 0.004

#12 4
8. Large gullies, diversions, and low
flowing streams

35.00 75.00 214.28 17.740 0.003

#12 4 Time of Concentration: 0.003

#12 5 1. Forest with heavy ground litter 30.00 75.00 249.99 1.380 0.050

#12 5 Time of Concentration: 0.050

#12 6
5. Nearly bare and untilled, and
alluvial valley fans

20.00 40.00 200.00 4.470 0.012

8. Large gullies, diversions, and low
flowing streams

9.23 300.00 3,250.05 9.110 0.099

#12 6 Time of Concentration: 0.111

Filename: 8_5_14_BACKFILL_SEDCAD_TOTAL.sc4 Printed 08-08-2014

SEDCAD 4 for Windows
Copyright 1998 -2010 Pamela J. Schwab
Civil Software Design, LLC 44



Stru
#

SWS
#

Land Flow Condition Slope (%)
Vert. Dist.

(ft)
Horiz. Dist.

(ft)
Velocity
(fps)

Time (hrs)

#12 7
5. Nearly bare and untilled, and
alluvial valley fans

5.88 29.40 500.00 2.420 0.057

8. Large gullies, diversions, and low
flowing streams

3.33 50.00 1,500.01 5.470 0.076

#12 7 Time of Concentration: 0.133

#12 8
8. Large gullies, diversions, and low
flowing streams

26.92 175.00 650.00 15.560 0.011

#12 8 Time of Concentration: 0.011

#12 9 1. Forest with heavy ground litter 46.88 75.00 160.00 1.730 0.025

#12 9 Time of Concentration: 0.025

#12 10
8. Large gullies, diversions, and low
flowing streams

21.05 100.00 475.00 13.760 0.009

#12 10 Time of Concentration: 0.009

#12 11
8. Large gullies, diversions, and low
flowing streams

2.50 15.00 600.00 4.740 0.035

#12 11 Time of Concentration: 0.035

#12 12
8. Large gullies, diversions, and low
flowing streams

21.74 25.00 115.00 13.980 0.002

#12 12 Time of Concentration: 0.002

#12 13
8. Large gullies, diversions, and low
flowing streams

33.33 125.00 375.00 17.320 0.006

#12 13 Time of Concentration: 0.006

#13 1 1. Forest with heavy ground litter 34.88 75.00 215.00 1.490 0.040

#13 1 Time of Concentration: 0.040

#13 2
5. Nearly bare and untilled, and
alluvial valley fans

33.78 125.00 370.00 5.810 0.017

8. Large gullies, diversions, and low
flowing streams

33.78 20.26 59.97 17.430 0.000

#13 2 Time of Concentration: 0.017

#13 3
8. Large gullies, diversions, and low
flowing streams

3.16 15.00 475.01 5.330 0.024

8. Large gullies, diversions, and low
flowing streams

8.28 60.00 725.00 8.630 0.023

#13 3 Time of Concentration: 0.047

#13 4
8. Large gullies, diversions, and low
flowing streams

33.73 140.00 415.00 17.420 0.006

9. Small streams flowing bankfull 2.00 15.00 750.00 12.720 0.016

#13 4 Time of Concentration: 0.022

#13 5
5. Nearly bare and untilled, and
alluvial valley fans

21.43 30.00 140.00 4.620 0.008

#13 5 Time of Concentration: 0.008

#13 6 3. Short grass pasture 20.00 40.00 200.00 3.570 0.015

8. Large gullies, diversions, and low
flowing streams

26.32 75.00 285.00 15.380 0.005

#13 6 Time of Concentration: 0.020

#13 7
8. Large gullies, diversions, and low
flowing streams

26.32 50.00 189.96 15.390 0.003
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9. Small streams flowing bankfull 2.00 10.00 500.00 12.720 0.010

#13 7 Time of Concentration: 0.013

#13 8 1. Forest with heavy ground litter 50.00 125.00 250.00 1.780 0.039

#13 8 Time of Concentration: 0.039

#13 9
5. Nearly bare and untilled, and
alluvial valley fans

60.00 150.00 249.99 7.740 0.008

8. Large gullies, diversions, and low
flowing streams

8.57 60.00 700.11 8.780 0.022

#13 9 Time of Concentration: 0.030

#13 10
8. Large gullies, diversions, and low
flowing streams

34.67 130.00 375.00 17.660 0.005

9. Small streams flowing bankfull 2.00 10.00 500.00 12.720 0.010

#13 10 Time of Concentration: 0.015

#14 1 1. Forest with heavy ground litter 58.46 190.00 325.00 1.930 0.046

#14 1 Time of Concentration: 0.046

#14 2
5. Nearly bare and untilled, and
alluvial valley fans

2.86 5.00 175.00 1.690 0.028

#14 2 Time of Concentration: 0.028

#14 3
8. Large gullies, diversions, and low
flowing streams

29.57 170.00 575.00 16.310 0.009

#14 3 Time of Concentration: 0.009

#14 4 3. Short grass pasture 50.00 250.00 500.00 5.650 0.024

8. Large gullies, diversions, and low
flowing streams

48.00 120.00 250.00 20.780 0.003

#14 4 Time of Concentration: 0.027

#15 1 1. Forest with heavy ground litter 52.31 170.00 325.00 1.820 0.049

#15 1 Time of Concentration: 0.049

#15 2
5. Nearly bare and untilled, and
alluvial valley fans

4.35 5.00 115.00 2.080 0.015

#15 2 Time of Concentration: 0.015

#15 3
8. Large gullies, diversions, and low
flowing streams

48.65 180.00 370.00 20.920 0.004

#15 3 Time of Concentration: 0.004

#15 4 3. Short grass pasture 53.33 230.00 431.25 5.840 0.020

#15 4 Time of Concentration: 0.020

#16 1 3. Short grass pasture 50.00 200.00 400.00 5.650 0.019

3. Short grass pasture 1.00 1.00 100.00 0.800 0.034

#16 1 Time of Concentration: 0.053

#16 2
8. Large gullies, diversions, and low
flowing streams

23.81 250.00 1,050.00 14.630 0.019

9. Small streams flowing bankfull 4.76 25.00 525.00 19.630 0.007

#16 2 Time of Concentration: 0.026

#17 1 3. Short grass pasture 44.00 220.00 500.00 5.300 0.026

8. Large gullies, diversions, and low
flowing streams

35.71 125.00 350.00 17.920 0.005

#17 1 Time of Concentration: 0.031
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#17 2
8. Large gullies, diversions, and low
flowing streams

29.09 80.00 275.00 16.180 0.004

9. Small streams flowing bankfull 9.52 100.00 1,050.00 27.770 0.010

#17 2 Time of Concentration: 0.014

#18 1 3. Short grass pasture 57.14 200.00 350.00 6.040 0.016

8. Large gullies, diversions, and low
flowing streams

33.33 50.00 150.00 17.320 0.002

8. Large gullies, diversions, and low
flowing streams

5.00 5.00 100.00 6.700 0.004

#18 1 Time of Concentration: 0.022

#18 2
8. Large gullies, diversions, and low
flowing streams

37.33 140.00 375.00 18.330 0.005

9. Small streams flowing bankfull 3.33 50.00 1,500.01 16.430 0.025

#18 2 Time of Concentration: 0.030

#18 3 1. Forest with heavy ground litter 40.00 50.00 125.00 1.600 0.021

9. Small streams flowing bankfull 5.00 100.00 2,000.00 20.120 0.027

#18 3 Time of Concentration: 0.048

#19 1 3. Short grass pasture 51.11 230.00 450.00 5.710 0.021

8. Large gullies, diversions, and low
flowing streams

3.33 10.00 300.00 5.470 0.015

8. Large gullies, diversions, and low
flowing streams

50.00 90.00 180.00 21.210 0.002

#19 1 Time of Concentration: 0.038

#19 2
8. Large gullies, diversions, and low
flowing streams

18.46 120.00 650.00 12.890 0.014

9. Small streams flowing bankfull 3.08 30.00 975.00 15.780 0.017

#19 2 Time of Concentration: 0.031

#19 3 1. Forest with heavy ground litter 35.71 100.00 280.00 1.510 0.051

9. Small streams flowing bankfull 3.64 40.00 1,100.01 17.160 0.017

#19 3 Time of Concentration: 0.068

#20 1 3. Short grass pasture 50.00 175.00 350.00 5.650 0.017

8. Large gullies, diversions, and low
flowing streams

44.44 100.00 225.00 19.990 0.003

8. Large gullies, diversions, and low
flowing streams

6.25 5.00 80.00 7.500 0.002

#20 1 Time of Concentration: 0.022

#20 2
8. Large gullies, diversions, and low
flowing streams

33.13 275.00 830.00 17.260 0.013

9. Small streams flowing bankfull 4.85 40.00 825.01 19.810 0.011

#20 2 Time of Concentration: 0.024

#20 3 3. Short grass pasture 37.50 75.00 200.00 4.890 0.011

3. Short grass pasture 6.67 5.00 75.00 2.060 0.010

3. Short grass pasture 45.00 75.00 166.66 5.360 0.008

#20 3 Time of Concentration: 0.029

#20 4
8. Large gullies, diversions, and low
flowing streams

40.00 160.00 400.00 18.970 0.005

Filename: 8_5_14_BACKFILL_SEDCAD_TOTAL.sc4 Printed 08-08-2014

SEDCAD 4 for Windows
Copyright 1998 -2010 Pamela J. Schwab
Civil Software Design, LLC 47



Stru
#

SWS
#

Land Flow Condition Slope (%)
Vert. Dist.

(ft)
Horiz. Dist.

(ft)
Velocity
(fps)

Time (hrs)

9. Small streams flowing bankfull 4.00 20.00 500.00 18.000 0.007

#20 4 Time of Concentration: 0.012

#21 1 3. Short grass pasture 48.00 240.00 500.00 5.540 0.025

8. Large gullies, diversions, and low
flowing streams

46.67 70.00 150.00 20.490 0.002

8. Large gullies, diversions, and low
flowing streams

7.37 7.00 95.00 8.140 0.003

#21 1 Time of Concentration: 0.030

#21 2
8. Large gullies, diversions, and low
flowing streams

21.96 280.00 1,275.01 14.050 0.025

9. Small streams flowing bankfull 2.73 15.00 550.01 14.860 0.010

#21 2 Time of Concentration: 0.035

#21 3 3. Short grass pasture 50.00 180.00 360.00 5.650 0.017

9. Small streams flowing bankfull 48.72 190.00 390.00 62.810 0.001

#21 3 Time of Concentration: 0.018

#21 4
8. Large gullies, diversions, and low
flowing streams

31.25 200.00 640.00 16.770 0.010

9. Small streams flowing bankfull 3.00 15.00 500.00 15.580 0.008

#21 4 Time of Concentration: 0.024

#22 1 3. Short grass pasture 58.14 250.00 430.00 6.090 0.019

3. Short grass pasture 7.14 5.00 70.00 2.130 0.009

#22 1 Time of Concentration: 0.028

#22 2
8. Large gullies, diversions, and low
flowing streams

22.47 200.00 890.00 14.220 0.017

9. Small streams flowing bankfull 3.33 5.00 150.00 16.430 0.002

#22 2 Time of Concentration: 0.019

#22 3 3. Short grass pasture 48.70 150.00 308.00 5.580 0.015

#22 3 Time of Concentration: 0.015

#22 4
8. Large gullies, diversions, and low
flowing streams

44.44 200.00 450.00 19.990 0.006

9. Small streams flowing bankfull 1.90 10.00 525.01 12.420 0.011

#22 4 Time of Concentration: 0.017

#23 1 3. Short grass pasture 50.00 150.00 300.00 5.650 0.014

8. Large gullies, diversions, and low
flowing streams

1.24 40.00 3,225.00 3.340 0.268

#23 1 Time of Concentration: 0.282

#23 2 3. Short grass pasture 42.86 180.00 420.00 5.230 0.022

8. Large gullies, diversions, and low
flowing streams

30.00 150.00 500.00 16.430 0.008

#23 2 Time of Concentration: 0.030

#23 3 3. Short grass pasture 42.31 110.00 260.00 5.200 0.013

8. Large gullies, diversions, and low
flowing streams

36.59 150.00 410.00 18.140 0.006

#23 3 Time of Concentration: 0.019

#26 1 3. Short grass pasture 40.00 170.00 425.00 5.050 0.023
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8. Large gullies, diversions, and low
flowing streams

45.95 170.00 370.00 20.330 0.005

9. Small streams flowing bankfull 5.00 15.00 300.00 20.120 0.004

#26 1 Time of Concentration: 0.032

#26 2 1. Forest with heavy ground litter 42.86 120.00 280.00 1.650 0.047

11.32 60.00 530.00 0.000 0.000

#26 2 Time of Concentration: 0.047

#26 3 3. Short grass pasture 50.00 250.00 500.00 5.650 0.024

8. Large gullies, diversions, and low
flowing streams

32.14 180.00 560.00 17.000 0.009

#26 3 Time of Concentration: 0.033

#26 4 1. Forest with heavy ground litter 39.47 150.00 380.00 1.580 0.066

9. Small streams flowing bankfull 13.21 70.00 530.00 32.700 0.004

#26 4 Time of Concentration: 0.070

#27 1 3. Short grass pasture 33.68 160.00 475.00 4.640 0.028

8. Large gullies, diversions, and low
flowing streams

20.62 100.00 485.00 13.620 0.009

8. Large gullies, diversions, and low
flowing streams

3.64 10.00 275.00 5.720 0.013

#27 1 Time of Concentration: 0.050

#27 2
8. Large gullies, diversions, and low
flowing streams

48.00 300.00 625.00 20.780 0.008

9. Small streams flowing bankfull 2.50 5.00 200.00 14.230 0.003

#27 2 Time of Concentration: 0.011

#27 3 3. Short grass pasture 50.00 250.00 500.00 5.650 0.024

8. Large gullies, diversions, and low
flowing streams

14.49 100.00 690.00 11.420 0.016

#27 3 Time of Concentration: 0.040

#27 4 1. Forest with heavy ground litter 48.28 140.00 290.00 1.750 0.046

8. Large gullies, diversions, and low
flowing streams

9.47 80.00 845.00 9.230 0.025

#27 4 Time of Concentration: 0.071

Subwatershed Muskingum Routing Details:

Stru
#

SWS
#

Land Flow Condition Slope (%)
Vert. Dist.

(ft)
Horiz. Dist.

(ft)
Velocity
(fps)

Time (hrs)

#1 1
8. Large gullies, diversions, and low
flowing streams

5.00 5.00 100.00 6.700 0.004

8. Large gullies, diversions, and low
flowing streams

33.33 220.00 660.00 17.320 0.010

#1 1 Muskingum K: 0.014

#1 2
8. Large gullies, diversions, and low
flowing streams

33.33 220.00 660.00 17.320 0.010

#1 2 Muskingum K: 0.010
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#5 1
5. Nearly bare and untilled, and
alluvial valley fans

15.00 25.00 166.66 3.870 0.011

8. Large gullies, diversions, and low
flowing streams

15.00 50.00 333.33 11.610 0.007

8. Large gullies, diversions, and low
flowing streams

2.00 1.50 75.00 4.240 0.004

8. Large gullies, diversions, and low
flowing streams

30.67 230.00 749.91 16.610 0.012

8. Large gullies, diversions, and low
flowing streams

2.00 2.00 100.00 4.240 0.006

#5 1 Muskingum K: 0.040

#5 2
8. Large gullies, diversions, and low
flowing streams

2.00 1.50 75.00 4.240 0.004

8. Large gullies, diversions, and low
flowing streams

30.67 230.00 750.00 16.610 0.012

8. Large gullies, diversions, and low
flowing streams

2.00 2.00 100.00 4.240 0.006

#5 2 Muskingum K: 0.022

#5 3
8. Large gullies, diversions, and low
flowing streams

30.67 230.00 750.00 16.610 0.012

8. Large gullies, diversions, and low
flowing streams

2.00 2.00 100.00 4.240 0.006

#5 3 Muskingum K: 0.018

#6 1
5. Nearly bare and untilled, and
alluvial valley fans

3.00 10.00 333.33 1.730 0.053

8. Large gullies, diversions, and low
flowing streams

30.67 230.00 750.00 16.610 0.012

8. Large gullies, diversions, and low
flowing streams

2.00 1.50 75.00 4.240 0.004

#6 1 Muskingum K: 0.069

#6 2
8. Large gullies, diversions, and low
flowing streams

30.67 230.00 750.00 16.610 0.012

8. Large gullies, diversions, and low
flowing streams

2.00 1.50 75.00 4.240 0.004

#6 2 Muskingum K: 0.016

#7 1
8. Large gullies, diversions, and low
flowing streams

40.00 140.00 350.00 18.970 0.005

#7 1 Muskingum K: 0.005

#8 1 3. Short grass pasture 40.00 140.00 350.00 5.050 0.019

8. Large gullies, diversions, and low
flowing streams

5.00 25.00 500.00 6.700 0.020

#8 1 Muskingum K: 0.039

#9 1 3. Short grass pasture 37.74 100.00 265.00 4.910 0.014

8. Large gullies, diversions, and low
flowing streams

35.00 175.00 500.00 17.740 0.007

9. Small streams flowing bankfull 5.00 80.00 1,600.00 20.120 0.022

#9 1 Muskingum K: 0.043

#9 2
8. Large gullies, diversions, and low
flowing streams

35.00 75.00 214.28 17.740 0.003
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9. Small streams flowing bankfull 5.00 80.00 1,600.00 20.120 0.022

#9 2 Muskingum K: 0.025

#9 4 3. Short grass pasture 33.33 75.00 225.00 4.610 0.013

8. Large gullies, diversions, and low
flowing streams

6.32 70.00 1,108.34 7.530 0.040

8. Large gullies, diversions, and low
flowing streams

12.82 125.00 975.00 10.740 0.025

9. Small streams flowing bankfull 5.00 80.00 1,600.00 20.120 0.022

#9 4 Muskingum K: 0.100

#9 5
8. Large gullies, diversions, and low
flowing streams

12.82 125.00 975.03 10.740 0.025

9. Small streams flowing bankfull 5.00 80.00 1,600.00 20.120 0.022

#9 5 Muskingum K: 0.047

#9 6 9. Small streams flowing bankfull 2.50 40.00 1,600.00 14.230 0.031

#9 6 Muskingum K: 0.000

#10 1 3. Short grass pasture 35.71 125.00 350.00 4.780 0.020

8. Large gullies, diversions, and low
flowing streams

2.00 4.00 200.00 4.240 0.013

#10 1 Muskingum K: 0.033

#11 1 3. Short grass pasture 34.85 115.00 330.00 4.720 0.019

1. Forest with heavy ground litter 46.15 30.00 65.00 1.710 0.010

8. Large gullies, diversions, and low
flowing streams

2.00 2.00 100.00 4.240 0.006

#11 1 Muskingum K: 0.035

#11 2 1. Forest with heavy ground litter 46.15 30.00 65.00 1.710 0.010

8. Large gullies, diversions, and low
flowing streams

2.00 2.00 100.00 4.240 0.006

#11 2 Muskingum K: 0.016

#12 1
8. Large gullies, diversions, and low
flowing streams

2.00 10.00 500.00 4.240 0.032

8. Large gullies, diversions, and low
flowing streams

35.00 100.00 285.71 17.740 0.004

8. Large gullies, diversions, and low
flowing streams

35.00 113.75 325.00 17.740 0.005

#12 1 Muskingum K: 0.041

#12 2
8. Large gullies, diversions, and low
flowing streams

35.00 100.00 285.71 17.740 0.004

8. Large gullies, diversions, and low
flowing streams

35.00 75.00 214.28 17.740 0.003

#12 2 Muskingum K: 0.007

#12 3
8. Large gullies, diversions, and low
flowing streams

35.00 75.00 214.28 17.740 0.003

#12 3 Muskingum K: 0.003

#12 5
5. Nearly bare and untilled, and
alluvial valley fans

20.00 40.00 200.00 4.470 0.012

8. Large gullies, diversions, and low
flowing streams

9.23 300.00 3,250.05 9.110 0.099
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Stru
#

SWS
#

Land Flow Condition Slope (%)
Vert. Dist.

(ft)
Horiz. Dist.

(ft)
Velocity
(fps)

Time (hrs)

#12 5 Muskingum K: 0.111

#12 6
5. Nearly bare and untilled, and
alluvial valley fans

5.88 100.00 1,700.01 2.420 0.195

3. Short grass pasture 36.84 175.00 475.00 4.850 0.027

#12 6 Muskingum K: 0.222

#12 7
8. Large gullies, diversions, and low
flowing streams

26.92 175.00 650.00 15.560 0.011

#12 7 Muskingum K: 0.011

#12 9
5. Nearly bare and untilled, and
alluvial valley fans

25.00 60.00 240.00 5.000 0.013

8. Large gullies, diversions, and low
flowing streams

21.05 100.00 475.00 13.760 0.009

8. Large gullies, diversions, and low
flowing streams

2.50 15.00 600.00 4.740 0.035

8. Large gullies, diversions, and low
flowing streams

21.74 25.00 115.00 13.980 0.002

8. Large gullies, diversions, and low
flowing streams

33.33 125.00 375.00 17.320 0.006

#12 9 Muskingum K: 0.065

#12 10
8. Large gullies, diversions, and low
flowing streams

2.50 15.00 600.00 4.740 0.035

8. Large gullies, diversions, and low
flowing streams

21.74 25.00 115.00 13.980 0.002

8. Large gullies, diversions, and low
flowing streams

33.33 125.00 375.00 17.320 0.006

#12 10 Muskingum K: 0.043

#12 11
8. Large gullies, diversions, and low
flowing streams

21.74 25.00 115.00 13.980 0.002

8. Large gullies, diversions, and low
flowing streams

33.33 125.00 375.00 17.320 0.006

#12 11 Muskingum K: 0.008

#12 12
8. Large gullies, diversions, and low
flowing streams

33.33 125.00 375.00 17.320 0.006

#12 12 Muskingum K: 0.006

#13 1
5. Nearly bare and untilled, and
alluvial valley fans

33.78 125.00 370.00 5.810 0.017

8. Large gullies, diversions, and low
flowing streams

33.78 20.26 59.97 17.430 0.000

8. Large gullies, diversions, and low
flowing streams

3.16 15.00 475.01 5.330 0.024

8. Large gullies, diversions, and low
flowing streams

8.28 60.00 725.00 8.630 0.023

8. Large gullies, diversions, and low
flowing streams

33.73 140.00 415.00 17.420 0.006

9. Small streams flowing bankfull 2.00 15.00 750.00 12.720 0.016

#13 1 Muskingum K: 0.086

#13 2
8. Large gullies, diversions, and low
flowing streams

3.16 15.00 475.01 5.330 0.024
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Stru
#

SWS
#

Land Flow Condition Slope (%)
Vert. Dist.

(ft)
Horiz. Dist.

(ft)
Velocity
(fps)

Time (hrs)

8. Large gullies, diversions, and low
flowing streams

8.28 60.00 725.00 8.630 0.023

8. Large gullies, diversions, and low
flowing streams

33.73 140.00 415.00 17.420 0.006

9. Small streams flowing bankfull 2.00 15.00 750.00 12.720 0.016

#13 2 Muskingum K: 0.069

#13 3
8. Large gullies, diversions, and low
flowing streams

33.73 140.00 415.00 17.420 0.006

9. Small streams flowing bankfull 2.00 15.00 750.00 12.720 0.016

#13 3 Muskingum K: 0.022

#13 5 3. Short grass pasture 40.00 80.00 200.00 5.050 0.011

8. Large gullies, diversions, and low
flowing streams

26.32 125.00 475.00 15.380 0.008

9. Small streams flowing bankfull 2.00 10.00 500.00 12.720 0.010

#13 5 Muskingum K: 0.029

#13 6
8. Large gullies, diversions, and low
flowing streams

26.32 50.00 189.96 15.390 0.003

9. Small streams flowing bankfull 2.00 10.00 500.00 12.720 0.010

#13 6 Muskingum K: 0.013

#13 8
5. Nearly bare and untilled, and
alluvial valley fans

60.00 150.00 249.99 7.740 0.008

8. Large gullies, diversions, and low
flowing streams

8.57 60.00 700.00 8.780 0.022

8. Large gullies, diversions, and low
flowing streams

34.67 130.00 375.00 17.660 0.005

9. Small streams flowing bankfull 2.00 10.00 500.00 12.720 0.010

#13 8 Muskingum K: 0.045

#13 9
8. Large gullies, diversions, and low
flowing streams

34.67 130.00 375.00 17.660 0.005

9. Small streams flowing bankfull 2.00 10.00 500.00 12.720 0.010

#13 9 Muskingum K: 0.015

#14 1
5. Nearly bare and untilled, and
alluvial valley fans

2.86 5.00 175.00 1.690 0.028

8. Large gullies, diversions, and low
flowing streams

29.57 170.00 575.00 16.310 0.009

#14 1 Muskingum K: 0.037

#14 2
8. Large gullies, diversions, and low
flowing streams

29.57 170.00 575.00 16.310 0.009

#14 2 Muskingum K: 0.009

#14 4
8. Large gullies, diversions, and low
flowing streams

30.00 90.00 300.00 16.430 0.005

9. Small streams flowing bankfull 6.67 15.00 224.88 23.240 0.002

#14 4 Muskingum K: 0.007

#15 1
5. Nearly bare and untilled, and
alluvial valley fans

4.35 5.00 115.00 2.080 0.015

8. Large gullies, diversions, and low
flowing streams

48.65 180.00 370.00 20.920 0.004
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Stru
#

SWS
#

Land Flow Condition Slope (%)
Vert. Dist.

(ft)
Horiz. Dist.

(ft)
Velocity
(fps)

Time (hrs)

#15 1 Muskingum K: 0.019

#15 2
8. Large gullies, diversions, and low
flowing streams

48.65 180.00 370.00 20.920 0.004

#15 2 Muskingum K: 0.004

#15 3
8. Large gullies, diversions, and low
flowing streams

6.67 40.00 600.00 7.740 0.021

8. Large gullies, diversions, and low
flowing streams

5.00 20.00 400.00 6.700 0.016

#15 3 Muskingum K: 0.037

#15 4 1. Forest with heavy ground litter 50.00 50.00 100.00 1.780 0.015

8. Large gullies, diversions, and low
flowing streams

6.67 40.00 600.00 7.740 0.021

8. Large gullies, diversions, and low
flowing streams

5.00 20.00 400.00 6.700 0.016

#15 4 Muskingum K: 0.052

#16 1
8. Large gullies, diversions, and low
flowing streams

23.81 250.00 1,050.00 14.630 0.019

9. Small streams flowing bankfull 4.76 25.00 525.00 19.630 0.007

#16 1 Muskingum K: 0.026

#17 1
8. Large gullies, diversions, and low
flowing streams

29.09 80.00 275.00 16.180 0.004

9. Small streams flowing bankfull 9.52 100.00 1,050.00 27.770 0.010

#17 1 Muskingum K: 0.014

#18 1
8. Large gullies, diversions, and low
flowing streams

37.33 140.00 375.00 18.330 0.005

9. Small streams flowing bankfull 3.33 50.00 1,500.01 16.430 0.025

#18 1 Muskingum K: 0.030

#19 1
8. Large gullies, diversions, and low
flowing streams

18.46 120.00 650.00 12.890 0.014

9. Small streams flowing bankfull 3.08 30.00 975.00 15.780 0.017

#19 1 Muskingum K: 0.031

#20 1
8. Large gullies, diversions, and low
flowing streams

33.13 275.00 830.00 17.260 0.013

9. Small streams flowing bankfull 4.85 40.00 825.01 19.810 0.011

#20 1 Muskingum K: 0.024

#20 3
8. Large gullies, diversions, and low
flowing streams

40.00 160.00 400.00 18.970 0.005

9. Small streams flowing bankfull 4.00 20.00 500.00 18.000 0.007

#20 3 Muskingum K: 0.012

#21 1
8. Large gullies, diversions, and low
flowing streams

21.96 280.00 1,275.01 14.050 0.025

9. Small streams flowing bankfull 2.73 15.00 550.01 14.860 0.010

#21 1 Muskingum K: 0.035

#21 3
8. Large gullies, diversions, and low
flowing streams

31.25 200.00 640.00 16.770 0.010

9. Small streams flowing bankfull 3.00 15.00 500.00 15.580 0.008

#21 3 Muskingum K: 0.018
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Vert. Dist.
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#22 1
8. Large gullies, diversions, and low
flowing streams

22.47 200.00 890.00 14.220 0.017

9. Small streams flowing bankfull 3.33 5.00 150.00 16.430 0.002

#22 1 Muskingum K: 0.019

#22 3
8. Large gullies, diversions, and low
flowing streams

44.44 200.00 450.00 19.990 0.006

9. Small streams flowing bankfull 1.90 10.00 525.01 12.420 0.011

#22 3 Muskingum K: 0.017

#23 1
8. Large gullies, diversions, and low
flowing streams

28.30 300.00 1,060.00 15.950 0.018

#23 1 Muskingum K: 0.018

#23 3 3. Short grass pasture 55.83 115.00 206.00 5.970 0.009

3. Short grass pasture 5.15 10.00 194.00 1.810 0.029

8. Large gullies, diversions, and low
flowing streams

37.50 30.00 80.00 18.370 0.001

9. Small streams flowing bankfull 8.89 40.00 450.00 26.830 0.004

#23 3 Muskingum K: 0.043

#26 1 9. Small streams flowing bankfull 9.04 75.00 830.00 27.050 0.008

#26 1 Muskingum K: 0.008

#26 3
8. Large gullies, diversions, and low
flowing streams

18.57 130.00 700.00 12.920 0.015

9. Small streams flowing bankfull 7.04 100.00 1,420.00 23.880 0.016

#26 3 Muskingum K: 0.031

#27 1
8. Large gullies, diversions, and low
flowing streams

48.00 300.00 625.00 20.780 0.008

9. Small streams flowing bankfull 2.50 5.00 200.00 14.230 0.003

#27 1 Muskingum K: 0.011

#27 3
8. Large gullies, diversions, and low
flowing streams

10.53 240.00 2,280.00 9.730 0.065

#27 3 Muskingum K: 0.065
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EXISTING AREA SEDIMENT LOAD SUGAR CAMP BRANCH OF
GRAPEVINE CREEK

Keith Spears
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General Information

Storm Information:

Storm Type: NRCS Type II

Design Storm:  25 yr - 24 hr

Rainfall Depth: 5.000 inches

Particle Size Distribution:
Size (mm) DISTURBED UNDISTURBED

3.0000 100.000% 100.000%

2.0000 93.000% 99.900%

1.0000 86.000% 98.000%

0.5000 78.000% 92.000%

0.3000 73.000% 87.000%

0.2000 67.000% 80.000%

0.1000 55.000% 70.000%

0.0500 44.000% 60.000%

0.0300 35.000% 50.000%

0.0200 27.000% 42.000%

0.0100 18.000% 32.000%

0.0050 14.000% 21.000%

0.0030 9.000% 15.000%

0.0010 3.000% 4.000%

0.0001 0.000% 0.000%
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Structure Networking:

Type
Stru
#

(flows
into)

Stru
#

Musk. K
(hrs)

 Musk. X Description

Null #1 ==> End 0.000 0.000 NULL STRUCTURE #28

#1

Null
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Structure Summary:

Immediate
Contributing

Area

(ac)

Total
Contributing

Area

(ac)

Peak
Discharge

(cfs)

Total
Runoff
Volume

(ac-ft)

Sediment

(tons)

Peak
Sediment
Conc.

(mg/l)

Peak
Settleable

Conc.

(ml/l)

24VW

(ml/l)

#1 117.900 117.900 276.55 21.73 42.4 2,735 1.49 0.78

The 24 hour Arithmetic Average (24AA) is under review.  It is anticipated that the 24AA will be replaced by the peak
settleable solids concentration (ml/l) with the addition of new sediment input factor values.

The 24AA is provided for your convenience during this transition period.

24AA

(ml/l)

#1 0.19
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Particle Size Distribution(s) at Each Structure

Structure #1:

Size (mm) In/Out   

3.0000 100.000%

2.0000 99.446%

1.0000 97.206%

0.5000 91.073%

0.3000 86.073%

0.2000 79.139%

0.1000 69.006%

0.0500 58.939%

0.0300 49.005%

0.0200 41.005%

0.0100 31.071%

0.0050 20.536%

0.0030 14.602%

0.0010 3.934%

0.0001 0.000%
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Structure Detail:

Structure #1 (Null)

     NULL STRUCTURE #28
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Subwatershed Hydrology Detail:

Stru
#

SWS
#

SWS Area

(ac)

Time of
Conc

(hrs)

Musk K

(hrs)
Musk X

Curve

Number
UHS

Peak
Discharge

(cfs)

Runoff
Volume

(ac-ft)

#1 1 0.600 0.002 0.092 0.455 69.000 S 1.30 0.098

2 19.700 0.031 0.061 0.457 73.000 S 48.41 3.740

3 23.800 0.040 0.051 0.458 69.000 S 51.52 3.878

4 16.100 0.068 0.051 0.464 73.000 S 39.56 3.056

5 57.700 0.113 0.000 0.000 73.000 S 141.79 10.954

ΣΣΣΣ 117.900 276.55 21.726

Subwatershed Sedimentology Detail:

Stru
#

SWS
#

Soil K L (ft) S (%) C P PS #
Sediment

(tons)

Peak
Sediment
Conc.

(mg/l)

Peak
Settleable

Conc

(ml/l)

24VW

(ml/l)

#1 1 0.220 50.00 40.00 0.0100 1.0000 1 0.3 4,898 3.13 0.47

2 0.170 100.00 50.00 0.0030 1.0000 2 7.7 2,965 1.60 0.82

3 0.220 100.00 5.00 0.0100 1.0000 1 2.5 926 0.59 0.30

4 0.170 100.00 50.00 0.0030 1.0000 2 6.2 2,810 1.51 0.80

5 0.170 100.00 50.00 0.0030 1.0000 2 25.7 3,299 1.78 0.93

ΣΣΣΣ 42.4 2,735 1.49 0.78

Subwatershed Time of Concentration Details:

Stru
#

SWS
#

Land Flow Condition Slope (%)
Vert. Dist.

(ft)
Horiz. Dist.

(ft)
Velocity
(fps)

Time (hrs)

#1 1 3. Short grass pasture 25.00 10.00 40.00 4.000 0.002

#1 1 Time of Concentration: 0.002

#1 2 1. Forest with heavy ground litter 61.90 130.00 210.00 1.990 0.029

8. Large gullies, diversions, and low
flowing streams

35.71 50.00 140.00 17.920 0.002

#1 2 Time of Concentration: 0.031

#1 3 3. Short grass pasture 3.13 5.00 160.00 1.410 0.031

8. Large gullies, diversions, and low
flowing streams

22.00 110.00 500.00 14.070 0.009

#1 3 Time of Concentration: 0.040

#1 4 1. Forest with heavy ground litter 52.27 230.00 440.00 1.820 0.067

8. Large gullies, diversions, and low
flowing streams

40.00 40.00 100.00 18.970 0.001

#1 4 Time of Concentration: 0.068

#1 5 1. Forest with heavy ground litter 52.38 220.00 420.00 1.830 0.063
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Stru
#

SWS
#

Land Flow Condition Slope (%)
Vert. Dist.

(ft)
Horiz. Dist.

(ft)
Velocity
(fps)

Time (hrs)

9. Small streams flowing bankfull 4.19 140.00 3,340.00 18.420 0.050

#1 5 Time of Concentration: 0.113

Subwatershed Muskingum Routing Details:

Stru
#

SWS
#

Land Flow Condition Slope (%)
Vert. Dist.

(ft)
Horiz. Dist.

(ft)
Velocity
(fps)

Time (hrs)

#1 1 1. Forest with heavy ground litter 61.90 130.00 210.00 1.990 0.029

8. Large gullies, diversions, and low
flowing streams

35.71 50.00 140.00 17.920 0.002

8. Large gullies, diversions, and low
flowing streams

10.00 20.00 200.00 9.480 0.005

8. Large gullies, diversions, and low
flowing streams

31.43 110.00 350.00 16.810 0.005

9. Small streams flowing bankfull 4.23 145.00 3,425.00 18.510 0.051

#1 1 Muskingum K: 0.092

#1 2
8. Large gullies, diversions, and low
flowing streams

10.00 20.00 200.00 9.480 0.005

8. Large gullies, diversions, and low
flowing streams

31.43 110.00 350.00 16.810 0.005

9. Small streams flowing bankfull 4.23 145.00 3,425.00 18.510 0.051

#1 2 Muskingum K: 0.061

#1 3 9. Small streams flowing bankfull 4.23 145.00 3,425.00 18.510 0.051

#1 3 Muskingum K: 0.051

#1 4
8. Large gullies, diversions, and low
flowing streams

14.29 20.00 140.00 11.330 0.003

9. Small streams flowing bankfull 25.96 135.00 520.00 45.850 0.003

9. Small streams flowing bankfull 4.03 120.00 2,980.00 18.060 0.045

#1 4 Muskingum K: 0.051
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PROPOSED BACKFILL SEDIMENT LOAD SUGAR CAMP BRANCH OF
GRAPEVINE CREEK

Keith Spears
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General Information

Storm Information:

Storm Type: NRCS Type II

Design Storm:  25 yr - 24 hr

Rainfall Depth: 5.000 inches

Particle Size Distribution:
Size (mm) DISTURBED UNDISTURBED

3.0000 100.000% 100.000%

2.0000 93.000% 99.900%

1.0000 86.000% 98.000%

0.5000 78.000% 92.000%

0.3000 73.000% 87.000%

0.2000 67.000% 80.000%

0.1000 55.000% 70.000%

0.0500 44.000% 60.000%

0.0300 35.000% 50.000%

0.0200 27.000% 42.000%

0.0100 18.000% 32.000%

0.0050 14.000% 21.000%

0.0030 9.000% 15.000%

0.0010 3.000% 4.000%

0.0001 0.000% 0.000%
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Structure Networking:

Type
Stru
#

(flows
into)

Stru
#

Musk. K
(hrs)

 Musk. X Description

Null #1 ==> End 0.000 0.000 NULL STRUCTURE #28

#1

Null
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Structure Summary:

Immediate
Contributing

Area

(ac)

Total
Contributing

Area

(ac)

Peak
Discharge

(cfs)

Total
Runoff
Volume

(ac-ft)

Sediment

(tons)

Peak
Sediment
Conc.

(mg/l)

Peak
Settleable

Conc.

(ml/l)

24VW

(ml/l)

#1 117.800 117.800 270.83 21.18 69.6 5,298 3.15 1.43

The 24 hour Arithmetic Average (24AA) is under review.  It is anticipated that the 24AA will be replaced by the peak
settleable solids concentration (ml/l) with the addition of new sediment input factor values.

The 24AA is provided for your convenience during this transition period.

24AA

(ml/l)

#1 0.35
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Particle Size Distribution(s) at Each Structure

Structure #1:

Size (mm) In/Out   

3.0000 100.000%

2.0000 96.166%

1.0000 91.500%

0.5000 84.415%

0.3000 79.415%

0.2000 72.956%

0.1000 61.871%

0.0500 51.328%

0.0300 41.869%

0.0200 33.869%

0.0100 24.410%

0.0050 17.205%

0.0030 11.747%

0.0010 3.458%

0.0001 0.000%

Filename: Backfill_Sugar_Camp_Branch_Sedcad_Total.sc4 Printed 08-08-2014

SEDCAD 4 for Windows
Copyright 1998 -2010 Pamela J. Schwab
Civil Software Design, LLC 5



Structure Detail:

Structure #1 (Null)

     NULL STRUCTURE #28
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Subwatershed Hydrology Detail:

Stru
#

SWS
#

SWS Area

(ac)

Time of
Conc

(hrs)

Musk K

(hrs)
Musk X

Curve

Number
UHS

Peak
Discharge

(cfs)

Runoff
Volume

(ac-ft)

#1 1 44.000 0.035 0.051 0.458 69.000 S 95.25 7.169

2 16.100 0.031 0.051 0.464 73.000 S 39.56 3.056

3 57.700 0.110 0.000 0.000 73.000 S 141.79 10.954

ΣΣΣΣ 117.800 270.83 21.179

Subwatershed Sedimentology Detail:

Stru
#

SWS
#

Soil K L (ft) S (%) C P PS #
Sediment

(tons)

Peak
Sediment
Conc.

(mg/l)

Peak
Settleable

Conc

(ml/l)

24VW

(ml/l)

#1 1 0.220 50.00 40.00 0.0100 1.0000 1 37.7 7,510 4.80 2.47

2 0.170 100.00 50.00 0.0030 1.0000 2 6.2 2,810 1.51 0.80

3 0.170 100.00 50.00 0.0030 1.0000 2 25.7 3,299 1.78 0.93

ΣΣΣΣ 69.6 5,298 3.15 1.43

Subwatershed Time of Concentration Details:

Stru
#

SWS
#

Land Flow Condition Slope (%)
Vert. Dist.

(ft)
Horiz. Dist.

(ft)
Velocity
(fps)

Time (hrs)

#1 1 3. Short grass pasture 47.22 170.00 360.00 5.490 0.018

8. Large gullies, diversions, and low
flowing streams

16.67 130.00 780.00 12.240 0.017

#1 1 Time of Concentration: 0.035

#1 2 1. Forest with heavy ground litter 61.90 130.00 210.00 1.990 0.029

8. Large gullies, diversions, and low
flowing streams

35.71 50.00 140.00 17.920 0.002

#1 2 Time of Concentration: 0.031

#1 3 1. Forest with heavy ground litter 3.13 5.00 160.00 0.440 0.101

8. Large gullies, diversions, and low
flowing streams

22.00 110.00 500.00 14.070 0.009

#1 3 Time of Concentration: 0.110

Subwatershed Muskingum Routing Details:

Stru
#

SWS
#

Land Flow Condition Slope (%)
Vert. Dist.

(ft)
Horiz. Dist.

(ft)
Velocity
(fps)

Time (hrs)

#1 1 9. Small streams flowing bankfull 4.23 145.00 3,425.06 18.510 0.051

#1 1 Muskingum K: 0.051
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Stru
#

SWS
#

Land Flow Condition Slope (%)
Vert. Dist.

(ft)
Horiz. Dist.

(ft)
Velocity
(fps)

Time (hrs)

#1 2
8. Large gullies, diversions, and low
flowing streams

10.00 20.00 200.00 9.480 0.005

8. Large gullies, diversions, and low
flowing streams

31.43 110.00 350.00 16.810 0.005

9. Small streams flowing bankfull 4.23 145.00 3,425.00 18.510 0.051

#1 2 Muskingum K: 0.051

#1 3 9. Small streams flowing bankfull 4.23 145.00 3,425.00 18.510 0.051

#1 3 Muskingum K: 0.000
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897-0587

EXISTING AREA SEDIMENT LOAD ROSEANNE BRANCH OF
GRAPEVINE CREEK

Keith Spears
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General Information

Storm Information:

Storm Type: NRCS Type II

Design Storm:  25 yr - 24 hr

Rainfall Depth: 5.000 inches

Particle Size Distribution:
Size (mm) DISTURBED UNDISTURBED

3.0000 100.000% 100.000%

2.0000 93.000% 99.900%

1.0000 86.000% 98.000%

0.5000 78.000% 92.000%

0.3000 73.000% 87.000%

0.2000 67.000% 80.000%

0.1000 55.000% 70.000%

0.0500 44.000% 60.000%

0.0300 35.000% 50.000%

0.0200 27.000% 42.000%

0.0100 18.000% 32.000%

0.0050 14.000% 21.000%

0.0030 9.000% 15.000%

0.0010 3.000% 4.000%

0.0001 0.000% 0.000%
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Structure Networking:

Type
Stru
#

(flows
into)

Stru
#

Musk. K
(hrs)

 Musk. X Description

Null #1 ==> End 0.000 0.000 NULL STRUCTURE #27

#1

Null
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Structure Summary:

Immediate
Contributing

Area

(ac)

Total
Contributing

Area

(ac)

Peak
Discharge

(cfs)

Total
Runoff
Volume

(ac-ft)

Sediment

(tons)

Peak
Sediment
Conc.

(mg/l)

Peak
Settleable

Conc.

(ml/l)

24VW

(ml/l)

#1 126.300 126.300 302.23 23.67 62.0 4,060 2.28 1.08

The 24 hour Arithmetic Average (24AA) is under review.  It is anticipated that the 24AA will be replaced by the peak
settleable solids concentration (ml/l) with the addition of new sediment input factor values.

The 24AA is provided for your convenience during this transition period.

24AA

(ml/l)

#1 0.27
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Particle Size Distribution(s) at Each Structure

Structure #1:

Size (mm) In/Out   

3.0000 100.000%

2.0000 98.438%

1.0000 95.451%

0.5000 89.025%

0.3000 84.024%

0.2000 77.237%

0.1000 66.810%

0.0500 56.596%

0.0300 46.808%

0.0200 38.807%

0.0100 29.019%

0.0050 19.510%

0.0030 13.723%

0.0010 3.787%

0.0001 0.000%
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Structure Detail:

Structure #1 (Null)

     NULL STRUCTURE #27
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Subwatershed Hydrology Detail:

Stru
#

SWS
#

SWS Area

(ac)

Time of
Conc

(hrs)

Musk K

(hrs)
Musk X

Curve

Number
UHS

Peak
Discharge

(cfs)

Runoff
Volume

(ac-ft)

#1 1 2.300 0.006 0.064 0.461 69.000 S 4.98 0.375

2 32.600 0.066 0.055 0.462 73.000 S 80.11 6.189

3 9.000 0.007 0.077 0.457 69.000 S 19.48 1.466

4 40.700 0.036 0.048 0.462 73.000 S 100.01 7.727

5 41.700 0.101 0.000 0.000 73.000 S 102.47 7.916

ΣΣΣΣ 126.300 302.23 23.673

Subwatershed Sedimentology Detail:

Stru
#

SWS
#

Soil K L (ft) S (%) C P PS #
Sediment

(tons)

Peak
Sediment
Conc.

(mg/l)

Peak
Settleable

Conc

(ml/l)

24VW

(ml/l)

#1 1 0.220 50.00 40.00 0.0100 1.0000 1 1.4 5,491 3.51 1.73

2 0.170 100.00 50.00 0.0030 1.0000 2 13.6 3,098 1.67 0.87

3 0.220 100.00 50.00 0.0100 1.0000 1 11.8 12,272 7.85 1.16

4 0.170 100.00 50.00 0.0030 1.0000 2 17.4 3,164 1.70 0.89

5 0.170 100.00 50.00 0.0030 1.0000 2 17.9 3,173 1.71 0.89

ΣΣΣΣ 62.0 4,060 2.28 1.08

Subwatershed Time of Concentration Details:

Stru
#

SWS
#

Land Flow Condition Slope (%)
Vert. Dist.

(ft)
Horiz. Dist.

(ft)
Velocity
(fps)

Time (hrs)

#1 1 3. Short grass pasture 50.00 70.00 140.00 5.650 0.006

#1 1 Time of Concentration: 0.006

#1 2 1. Forest with heavy ground litter 52.38 220.00 420.00 1.830 0.063

8. Large gullies, diversions, and low
flowing streams

23.53 40.00 170.00 14.550 0.003

#1 2 Time of Concentration: 0.066

#1 3 3. Short grass pasture 48.28 70.00 145.00 5.550 0.007

#1 3 Time of Concentration: 0.007

#1 4 1. Forest with heavy ground litter 65.22 150.00 230.00 2.040 0.031

8. Large gullies, diversions, and low
flowing streams

30.00 90.00 300.00 16.430 0.005

#1 4 Time of Concentration: 0.036

#1 5 1. Forest with heavy ground litter 51.02 250.00 490.00 1.800 0.075

8. Large gullies, diversions, and low
flowing streams

39.08 170.00 435.00 18.750 0.006

Filename: Roseanne_Branch_Sedcad_Total.sc4 Printed 08-08-2014

SEDCAD 4 for Windows
Copyright 1998 -2010 Pamela J. Schwab
Civil Software Design, LLC 7



Stru
#

SWS
#

Land Flow Condition Slope (%)
Vert. Dist.

(ft)
Horiz. Dist.

(ft)
Velocity
(fps)

Time (hrs)

9. Small streams flowing bankfull 3.33 40.00 1,200.00 16.430 0.020

#1 5 Time of Concentration: 0.101

Subwatershed Muskingum Routing Details:

Stru
#

SWS
#

Land Flow Condition Slope (%)
Vert. Dist.

(ft)
Horiz. Dist.

(ft)
Velocity
(fps)

Time (hrs)

#1 1
8. Large gullies, diversions, and low
flowing streams

28.09 150.00 534.00 15.890 0.009

9. Small streams flowing bankfull 5.17 210.00 4,060.00 20.460 0.055

#1 1 Muskingum K: 0.064

#1 3 1. Forest with heavy ground litter 33.33 50.00 150.00 1.460 0.028

9. Small streams flowing bankfull 4.46 150.00 3,360.00 19.010 0.049

#1 3 Muskingum K: 0.077

#1 4 9. Small streams flowing bankfull 5.28 190.00 3,600.00 20.670 0.048

#1 4 Muskingum K: 0.048
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897-0587

PROPOSED BACKFILL SEDIMENT LOAD ROSEANNE BRANCH OF
GRAPEVINE CREEK

Keith Spears
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General Information

Storm Information:

Storm Type: NRCS Type II

Design Storm:  25 yr - 24 hr

Rainfall Depth: 5.000 inches

Particle Size Distribution:
Size (mm) DISTURBED UNDISTURBED

3.0000 100.000% 100.000%

2.0000 93.000% 99.900%

1.0000 86.000% 98.000%

0.5000 78.000% 92.000%

0.3000 73.000% 87.000%

0.2000 67.000% 80.000%

0.1000 55.000% 70.000%

0.0500 44.000% 60.000%

0.0300 35.000% 50.000%

0.0200 27.000% 42.000%

0.0100 18.000% 32.000%

0.0050 14.000% 21.000%

0.0030 9.000% 15.000%

0.0010 3.000% 4.000%

0.0001 0.000% 0.000%
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Structure Networking:

Type
Stru
#

(flows
into)

Stru
#

Musk. K
(hrs)

 Musk. X Description

Null #1 ==> End 0.000 0.000 NULL STRUCTURE #27

#1

Null

Filename: Backfill_Roseanne_Branch_Sedcad_Total.sc4 Printed 08-08-2014

SEDCAD 4 for Windows
Copyright 1998 -2010 Pamela J. Schwab
Civil Software Design, LLC 3



Structure Summary:

Immediate
Contributing

Area

(ac)

Total
Contributing

Area

(ac)

Peak
Discharge

(cfs)

Total
Runoff
Volume

(ac-ft)

Sediment

(tons)

Peak
Sediment
Conc.

(mg/l)

Peak
Settleable

Conc.

(ml/l)

24VW

(ml/l)

#1 127.000 127.000 288.25 22.63 109.7 10,671 6.39 2.13

The 24 hour Arithmetic Average (24AA) is under review.  It is anticipated that the 24AA will be replaced by the peak
settleable solids concentration (ml/l) with the addition of new sediment input factor values.

The 24AA is provided for your convenience during this transition period.

24AA

(ml/l)

#1 0.53
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Particle Size Distribution(s) at Each Structure

Structure #1:

Size (mm) In/Out   

3.0000 100.000%

2.0000 95.802%

1.0000 90.863%

0.5000 83.670%

0.3000 78.670%

0.2000 72.265%

0.1000 61.071%

0.0500 50.474%

0.0300 41.069%

0.0200 33.067%

0.0100 23.662%

0.0050 16.832%

0.0030 11.427%

0.0010 3.405%

0.0001 0.000%
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Structure Detail:

Structure #1 (Null)

     NULL STRUCTURE #27
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Subwatershed Hydrology Detail:

Stru
#

SWS
#

SWS Area

(ac)

Time of
Conc

(hrs)

Musk K

(hrs)
Musk X

Curve

Number
UHS

Peak
Discharge

(cfs)

Runoff
Volume

(ac-ft)

#1 1 24.200 0.026 0.055 0.462 69.000 S 52.39 3.943

2 10.500 0.066 0.055 0.462 69.000 S 22.73 1.711

3 20.400 0.014 0.097 0.458 69.000 S 44.16 3.324

4 30.200 0.036 0.048 0.462 73.000 S 74.21 5.733

5 41.700 0.101 0.000 0.000 73.000 S 102.47 7.916

ΣΣΣΣ 127.000 288.25 22.627

Subwatershed Sedimentology Detail:

Stru
#

SWS
#

Soil K L (ft) S (%) C P PS #
Sediment

(tons)

Peak
Sediment
Conc.

(mg/l)

Peak
Settleable

Conc

(ml/l)

24VW

(ml/l)

#1 1 0.220 100.00 50.00 0.0100 1.0000 1 35.8 13,128 8.40 4.26

2 0.220 100.00 50.00 0.0100 1.0000 2 14.1 11,882 6.40 3.24

3 0.220 100.00 50.00 0.0100 1.0000 1 29.6 13,909 8.89 1.26

4 0.170 100.00 50.00 0.0030 1.0000 2 12.4 3,053 1.64 0.86

5 0.170 100.00 50.00 0.0030 1.0000 2 17.9 3,173 1.71 0.89

ΣΣΣΣ 109.7 10,671 6.39 2.13

Subwatershed Time of Concentration Details:

Stru
#

SWS
#

Land Flow Condition Slope (%)
Vert. Dist.

(ft)
Horiz. Dist.

(ft)
Velocity
(fps)

Time (hrs)

#1 1 3. Short grass pasture 57.14 200.00 350.00 6.040 0.016

8. Large gullies, diversions, and low
flowing streams

26.67 160.00 600.00 15.490 0.010

#1 1 Time of Concentration: 0.026

#1 2 1. Forest with heavy ground litter 52.38 220.00 420.00 1.830 0.063

8. Large gullies, diversions, and low
flowing streams

23.53 40.00 170.00 14.550 0.003

#1 2 Time of Concentration: 0.066

#1 3 3. Short grass pasture 60.32 190.00 315.00 6.210 0.014

#1 3 Time of Concentration: 0.014

#1 4 1. Forest with heavy ground litter 65.22 150.00 230.00 2.040 0.031

8. Large gullies, diversions, and low
flowing streams

30.00 90.00 300.00 16.430 0.005

#1 4 Time of Concentration: 0.036

#1 5 1. Forest with heavy ground litter 51.02 250.00 490.00 1.800 0.075
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Stru
#

SWS
#

Land Flow Condition Slope (%)
Vert. Dist.

(ft)
Horiz. Dist.

(ft)
Velocity
(fps)

Time (hrs)

8. Large gullies, diversions, and low
flowing streams

39.08 170.00 435.00 18.750 0.006

9. Small streams flowing bankfull 3.33 40.00 1,200.00 16.430 0.020

#1 5 Time of Concentration: 0.101

Subwatershed Muskingum Routing Details:

Stru
#

SWS
#

Land Flow Condition Slope (%)
Vert. Dist.

(ft)
Horiz. Dist.

(ft)
Velocity
(fps)

Time (hrs)

#1 1 9. Small streams flowing bankfull 5.17 210.00 4,060.01 20.460 0.055

#1 1 Muskingum K: 0.055

#1 3 1. Forest with heavy ground litter 34.62 90.00 260.00 1.480 0.048

9. Small streams flowing bankfull 4.86 170.00 3,500.00 19.830 0.049

#1 3 Muskingum K: 0.097

#1 4 9. Small streams flowing bankfull 5.28 190.00 3,600.05 20.670 0.048

#1 4 Muskingum K: 0.048
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EXISTING AREA SEDIMENT LOAD

SPRUCE HOLLOW  OF GRAPEVINE CREEK

Keith Spears
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General Information

Storm Information:

Storm Type: NRCS Type II

Design Storm:  25 yr - 24 hr

Rainfall Depth: 5.000 inches

Particle Size Distribution:
Size (mm) DISTURBED UNDISTURBED

3.0000 100.000% 100.000%

2.0000 93.000% 99.900%

1.0000 86.000% 98.000%

0.5000 78.000% 92.000%

0.3000 73.000% 87.000%

0.2000 67.000% 80.000%

0.1000 55.000% 70.000%

0.0500 44.000% 60.000%

0.0300 35.000% 50.000%

0.0200 27.000% 42.000%

0.0100 18.000% 32.000%

0.0050 14.000% 21.000%

0.0030 9.000% 15.000%

0.0010 3.000% 4.000%

0.0001 0.000% 0.000%
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Structure Networking:

Type
Stru
#

(flows
into)

Stru
#

Musk. K
(hrs)

 Musk. X Description

Null #1 ==> End 0.000 0.000 NULL STRUCTURE #26

#1

Null
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Structure Summary:

Immediate
Contributing

Area

(ac)

Total
Contributing

Area

(ac)

Peak
Discharge

(cfs)

Total
Runoff
Volume

(ac-ft)

Sediment

(tons)

Peak
Sediment
Conc.

(mg/l)

Peak
Settleable

Conc.

(ml/l)

24VW

(ml/l)

#1 53.100 53.100 124.80 9.71 36.9 5,507 3.30 1.67

The 24 hour Arithmetic Average (24AA) is under review.  It is anticipated that the 24AA will be replaced by the peak
settleable solids concentration (ml/l) with the addition of new sediment input factor values.

The 24AA is provided for your convenience during this transition period.

24AA

(ml/l)

#1 0.41
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Particle Size Distribution(s) at Each Structure

Structure #1:

Size (mm) In/Out   

3.0000 100.000%

2.0000 95.762%

1.0000 90.797%

0.5000 83.595%

0.3000 78.594%

0.2000 72.195%

0.1000 60.992%

0.0500 50.390%

0.0300 40.990%

0.0200 32.990%

0.0100 23.590%

0.0050 16.795%

0.0030 11.396%

0.0010 3.399%

0.0001 0.000%
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Structure Detail:

Structure #1 (Null)

     NULL STRUCTURE #26
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Subwatershed Hydrology Detail:

Stru
#

SWS
#

SWS Area

(ac)

Time of
Conc

(hrs)

Musk K

(hrs)
Musk X

Curve

Number
UHS

Peak
Discharge

(cfs)

Runoff
Volume

(ac-ft)

#1 1 18.700 0.042 0.050 0.433 73.000 S 45.95 3.550

2 13.800 0.034 0.041 0.430 69.000 S 29.87 2.248

3 20.600 0.063 0.014 0.429 73.000 S 50.62 3.911

ΣΣΣΣ 53.100 124.80 9.709

Subwatershed Sedimentology Detail:

Stru
#

SWS
#

Soil K L (ft) S (%) C P PS #
Sediment

(tons)

Peak
Sediment
Conc.

(mg/l)

Peak
Settleable

Conc

(ml/l)

24VW

(ml/l)

#1 1 0.170 100.00 45.00 0.0030 1.0000 2 6.6 2,595 1.40 0.74

2 0.220 100.00 60.00 0.0100 1.0000 1 22.2 14,180 9.07 4.62

3 0.170 100.00 50.00 0.0030 1.0000 2 8.1 2,916 1.57 0.82

ΣΣΣΣ 36.9 5,507 3.30 1.67

Subwatershed Time of Concentration Details:

Stru
#

SWS
#

Land Flow Condition Slope (%)
Vert. Dist.

(ft)
Horiz. Dist.

(ft)
Velocity
(fps)

Time (hrs)

#1 1 1. Forest with heavy ground litter 48.15 130.00 270.00 1.750 0.042

#1 1 Time of Concentration: 0.042

#1 2 3. Short grass pasture 80.00 160.00 200.00 7.150 0.007

3. Short grass pasture 6.25 10.00 160.00 2.000 0.022

3. Short grass pasture 40.00 40.00 100.00 5.050 0.005

#1 2 Time of Concentration: 0.034

#1 3 1. Forest with heavy ground litter 40.54 150.00 370.00 1.610 0.063

#1 3 Time of Concentration: 0.063

Subwatershed Muskingum Routing Details:

Stru
#

SWS
#

Land Flow Condition Slope (%)
Vert. Dist.

(ft)
Horiz. Dist.

(ft)
Velocity
(fps)

Time (hrs)

#1 1
8. Large gullies, diversions, and low
flowing streams

13.50 270.00 2,000.00 11.020 0.050

#1 1 Muskingum K: 0.050

#1 2
8. Large gullies, diversions, and low
flowing streams

12.26 190.00 1,550.00 10.500 0.041

#1 2 Muskingum K: 0.041
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Stru
#

SWS
#

Land Flow Condition Slope (%)
Vert. Dist.

(ft)
Horiz. Dist.

(ft)
Velocity
(fps)

Time (hrs)

#1 3
8. Large gullies, diversions, and low
flowing streams

11.54 60.00 520.00 10.190 0.014

#1 3 Muskingum K: 0.014
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897-0587

PROPOSED BACKFILL       SEDIMENT LOAD

SPRUCE HOLLOW  OF GRAPEVINE CREEK

Keith Spears
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General Information

Storm Information:

Storm Type: NRCS Type II

Design Storm:  25 yr - 24 hr

Rainfall Depth: 5.000 inches

Particle Size Distribution:
Size (mm) DISTURBED UNDISTURBED

3.0000 100.000% 100.000%

2.0000 93.000% 99.900%

1.0000 86.000% 98.000%

0.5000 78.000% 92.000%

0.3000 73.000% 87.000%

0.2000 67.000% 80.000%

0.1000 55.000% 70.000%

0.0500 44.000% 60.000%

0.0300 35.000% 50.000%

0.0200 27.000% 42.000%

0.0100 18.000% 32.000%

0.0050 14.000% 21.000%

0.0030 9.000% 15.000%

0.0010 3.000% 4.000%

0.0001 0.000% 0.000%
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Structure Networking:

Type
Stru
#

(flows
into)

Stru
#

Musk. K
(hrs)

 Musk. X Description

Null #1 ==> End 0.000 0.000 NULL STRUCTURE #26

#1

Null
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Structure Summary:

Immediate
Contributing

Area

(ac)

Total
Contributing

Area

(ac)

Peak
Discharge

(cfs)

Total
Runoff
Volume

(ac-ft)

Sediment

(tons)

Peak
Sediment
Conc.

(mg/l)

Peak
Settleable

Conc.

(ml/l)

24VW

(ml/l)

#1 60.570 60.570 139.13 10.69 57.3 7,772 4.81 2.43

The 24 hour Arithmetic Average (24AA) is under review.  It is anticipated that the 24AA will be replaced by the
peak settleable solids concentration (ml/l) with the addition of new sediment input factor values.

The 24AA is provided for your convenience during this transition period.

24AA

(ml/l)

#1 0.59
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Particle Size Distribution(s) at Each Structure

Structure #1:

Size (mm) In/Out   

3.0000 100.000%

2.0000 94.420%

1.0000 88.462%

0.5000 80.870%

0.3000 75.869%

0.2000 69.664%

0.1000 58.072%

0.0500 47.275%

0.0300 38.070%

0.0200 30.069%

0.0100 20.864%

0.0050 15.432%

0.0030 10.227%

0.0010 3.205%

0.0001 0.000%
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Structure Detail:

Structure #1 (Null)

     NULL STRUCTURE #26
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Subwatershed Hydrology Detail:

Stru
#

SWS
#

SWS Area

(ac)

Time of
Conc

(hrs)

Musk K

(hrs)
Musk X

Curve

Number
UHS

Peak
Discharge

(cfs)

Runoff
Volume

(ac-ft)

#1 1 9.970 0.030 0.053 0.440 73.000 S 24.50 1.893

2 30.000 0.031 0.044 0.430 69.000 S 64.94 4.888

3 20.600 0.063 0.014 0.429 73.000 S 50.62 3.911

ΣΣΣΣ 60.570 139.13 10.691

Subwatershed Sedimentology Detail:

Stru
#

SWS
#

Soil K L (ft) S (%) C P PS #
Sediment

(tons)

Peak
Sediment
Conc.

(mg/l)

Peak
Settleable

Conc

(ml/l)

24VW

(ml/l)

#1 1 0.170 100.00 50.00 0.0030 1.0000 2 3.6 2,651 1.43 0.75

2 0.220 100.00 50.00 0.0100 1.0000 1 45.6 13,399 8.57 4.37

3 0.170 100.00 50.00 0.0030 1.0000 2 8.1 2,916 1.57 0.82

ΣΣΣΣ 57.3 7,772 4.81 2.43

Subwatershed Time of Concentration Details:

Stru
#

SWS
#

Land Flow Condition Slope (%)
Vert. Dist.

(ft)
Horiz. Dist.

(ft)
Velocity
(fps)

Time (hrs)

#1 1 1. Forest with heavy ground litter 43.24 80.00 185.00 1.660 0.030

#1 1 Time of Concentration: 0.030

#1 2 3. Short grass pasture 58.33 140.00 240.00 6.110 0.010

3. Short grass pasture 21.43 60.00 280.00 3.700 0.021

#1 2 Time of Concentration: 0.031

#1 3 1. Forest with heavy ground litter 40.54 150.00 370.00 1.610 0.063

#1 3 Time of Concentration: 0.063

Subwatershed Muskingum Routing Details:

Stru
#

SWS
#

Land Flow Condition Slope (%)
Vert. Dist.

(ft)
Horiz. Dist.

(ft)
Velocity
(fps)

Time (hrs)

#1 1
8. Large gullies, diversions, and low
flowing streams

17.23 410.00 2,380.00 12.450 0.053

#1 1 Muskingum K: 0.053

#1 2
8. Large gullies, diversions, and low
flowing streams

12.05 200.00 1,660.00 10.410 0.044
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Stru
#

SWS
#

Land Flow Condition Slope (%)
Vert. Dist.

(ft)
Horiz. Dist.

(ft)
Velocity
(fps)

Time (hrs)

#1 2 Muskingum K: 0.044

#1 3
8. Large gullies, diversions, and low
flowing streams

11.54 60.00 520.00 10.190 0.014

#1 3 Muskingum K: 0.014
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897-0587

EXISTING AREA SEDIMENT LOAD

CLEAR FORK WATERSHED

Keith Spears

Filename: Clear_Fork_Sedcad_Total.sc4 Printed 08-08-2014

SEDCAD 4 for Windows
Copyright 1998 -2010 Pamela J. Schwab
Civil Software Design, LLC 1



General Information

Storm Information:

Storm Type: NRCS Type II

Design Storm:  25 yr - 24 hr

Rainfall Depth: 5.000 inches

Particle Size Distribution:
Size (mm) DISTURBED UNDISTURBED

3.0000 100.000% 100.000%

2.0000 93.000% 99.900%

1.0000 86.000% 98.000%

0.5000 78.000% 92.000%

0.3000 73.000% 87.000%

0.2000 67.000% 80.000%

0.1000 55.000% 70.000%

0.0500 44.000% 60.000%

0.0300 35.000% 50.000%

0.0200 27.000% 42.000%

0.0100 18.000% 32.000%

0.0050 14.000% 21.000%

0.0030 9.000% 15.000%

0.0010 3.000% 4.000%

0.0001 0.000% 0.000%

Filename: Clear_Fork_Sedcad_Total.sc4 Printed 08-08-2014

SEDCAD 4 for Windows
Copyright 1998 -2010 Pamela J. Schwab
Civil Software Design, LLC 2



Structure Networking:

Type
Stru
#

(flows
into)

Stru
#

Musk. K
(hrs)

 Musk. X Description

Null #1 ==> #2 0.051 0.393 Null Structure #16

Null #2 ==> #4 0.006 0.466 Null Structure #17

Null #3 ==> #4 0.027 0.444 Null Structure #18

Null #4 ==> #6 0.016 0.452 Null Structure #19

Null #5 ==> #4 0.018 0.453 Null Structure #20

Null #6 ==> #7 0.010 0.456 Null Structure #21

Null #7 ==> #8 0.027 0.444 Null Structure #22

Null #8 ==> #9 0.000 0.000 Null Structure #23

Null #9 ==> #10 0.000 0.000 Null Structure #24

Null #10 ==> End 0.000 0.000 Null Structure #25

�
#5

Null

�
#3

Null

�
#1

Null

�
#2

Null

�
#4

Null

�
#6

Null

�
#7

Null

�
#8

Null

�
#9

Null

#10

Null

Structure Routing Details:
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Stru
#

Land Flow Condition Slope (%)
Vert. Dist.

(ft)
Horiz. Dist.

(ft)
Velocity
(fps)

Time (hrs)

#1
8. Large gullies, diversions, and low
flowing streams

4.35 50.00 1,150.00 6.25 0.051

#1 Muskingum K: 0.051

#2 9. Small streams flowing bankfull 6.73 35.00 520.00 23.34 0.006

#2 Muskingum K: 0.006

#3 9. Small streams flowing bankfull 2.24 30.00 1,340.00 13.46 0.027

#3 Muskingum K: 0.027

#4 9. Small streams flowing bankfull 3.13 30.00 960.00 15.90 0.016

#4 Muskingum K: 0.016

#5 9. Small streams flowing bankfull 3.27 35.00 1,070.00 16.27 0.018

#5 Muskingum K: 0.018

#6 9. Small streams flowing bankfull 3.88 25.00 645.00 17.71 0.010

#6 Muskingum K: 0.010

#7 9. Small streams flowing bankfull 2.24 30.00 1,340.00 13.46 0.027

#7 Muskingum K: 0.027

Filename: Clear_Fork_Sedcad_Total.sc4 Printed 08-08-2014

SEDCAD 4 for Windows
Copyright 1998 -2010 Pamela J. Schwab
Civil Software Design, LLC 4



Structure Summary:

Immediate
Contributing

Area

(ac)

Total
Contributing

Area

(ac)

Peak
Discharge

(cfs)

Total
Runoff
Volume

(ac-ft)

Sediment

(tons)

Peak
Sediment
Conc.

(mg/l)

Peak
Settleable

Conc.

(ml/l)

24VW

(ml/l)

#5 80.500 80.500 181.85 14.81 53.6 5,459 3.29 1.60

#3 22.000 22.000 54.06 4.18 8.7 2,928 1.57 0.82

#1 35.900 35.900 78.10 5.88 50.5 12,343 7.88 4.01

#2 24.200 60.100 130.87 10.22 67.4 11,626 7.34 3.05

#4 27.600 190.200 429.28 33.96 152.9 7,125 4.39 2.03

#6 57.100 247.300 568.56 44.93 194.0 6,814 4.19 1.95

#7 132.100 379.400 749.89 62.80 281.1 7,331 4.41 1.98

#8 62.400 441.800 899.46 74.40 312.2 9,043 5.44 1.85

#9 58.800 500.600 1,032.86 84.55 353.7 8,615 5.21 1.86

#10 62.300 562.900 1,142.81 94.17 383.4 8,140 4.89 1.79

The 24 hour Arithmetic Average (24AA) is under review.  It is anticipated that the 24AA will be replaced by the
peak settleable solids concentration (ml/l) with the addition of new sediment input factor values.

The 24AA is provided for your convenience during this transition period.

24AA

(ml/l)

#5 0.49

#3 0.20

#1 0.97

#2 0.74

#4 0.59

#6 0.59

#7 0.65

#8 0.62

#9 0.61

#10 0.60
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Particle Size Distribution(s) at Each Structure

Structure #5 (Null Structure #20):

Size (mm) In/Out   

3.0000 100.000%

2.0000 95.588%

1.0000 90.487%

0.5000 83.231%

0.3000 78.230%

0.2000 71.856%

0.1000 60.600%

0.0500 49.971%

0.0300 40.596%

0.0200 32.595%

0.0100 23.221%

0.0050 16.611%

0.0030 11.238%

0.0010 3.373%

0.0001 0.000%

Structure #3 (Null Structure #18):
Size (mm) In/Out   

3.0000 100.000%

2.0000 100.000%

1.0000 98.357%

0.5000 92.335%

0.3000 87.317%

0.2000 80.292%

0.1000 70.255%

0.0500 60.219%

0.0300 50.182%

0.0200 42.153%

0.0100 32.117%

0.0050 21.077%

0.0030 15.055%
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Size (mm) In/Out   

0.0010 4.015%

0.0001 0.000%

Structure #1 (Null Structure #16):
Size (mm) In/Out   

3.0000 100.000%

2.0000 93.052%

1.0000 86.089%

0.5000 78.103%

0.3000 73.103%

0.2000 67.096%

0.1000 55.110%

0.0500 44.117%

0.0300 35.110%

0.0200 27.110%

0.0100 18.102%

0.0050 14.051%

0.0030 9.044%

0.0010 3.007%

0.0001 0.000%

Structure #2 (Null Structure #17):
Size (mm) In/Out   

3.0000 100.000%

2.0000 93.574%

1.0000 86.988%

0.5000 79.150%

0.3000 74.149%

0.2000 68.067%

0.1000 56.228%

0.0500 45.308%

0.0300 36.225%

0.0200 28.224%

0.0100 19.142%

0.0050 14.572%

0.0030 9.489%

0.0010 3.082%

0.0001 0.000%
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Structure #4 (Null Structure #19):
Size (mm) In/Out   

3.0000 100.000%

2.0000 94.649%

1.0000 88.867%

0.5000 81.337%

0.3000 76.335%

0.2000 70.097%

0.1000 58.565%

0.0500 47.798%

0.0300 38.558%

0.0200 30.555%

0.0100 21.316%

0.0050 15.660%

0.0030 10.422%

0.0010 3.237%

0.0001 0.000%

Structure #6 (Null Structure #21):
Size (mm) In/Out   

3.0000 100.000%

2.0000 94.711%

1.0000 88.971%

0.5000 81.459%

0.3000 76.457%

0.2000 70.210%

0.1000 58.696%

0.0500 47.938%

0.0300 38.689%

0.0200 30.687%

0.0100 21.439%

0.0050 15.721%

0.0030 10.474%

0.0010 3.246%

0.0001 0.000%

Structure #7 (Null Structure #22):
Size (mm) In/Out   

3.0000 100.000%

2.0000 95.994%
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Size (mm) In/Out   

1.0000 91.610%

0.5000 85.801%

0.3000 81.914%

0.2000 77.043%

0.1000 64.495%

0.0500 52.419%

0.0300 42.165%

0.0200 33.232%

0.0100 22.978%

0.0050 17.072%

0.0030 11.283%

0.0010 3.555%

0.0001 0.000%

Structure #8 (Null Structure #23):
Size (mm) In/Out   

3.0000 100.000%

2.0000 95.967%

1.0000 91.518%

0.5000 85.568%

0.3000 81.569%

0.2000 76.547%

0.1000 64.130%

0.0500 52.200%

0.0300 42.031%

0.0200 33.192%

0.0100 23.024%

0.0050 17.036%

0.0030 11.288%

0.0010 3.539%

0.0001 0.000%

Structure #9 (Null Structure #24):
Size (mm) In/Out   

3.0000 100.000%

2.0000 95.742%

1.0000 91.085%

0.5000 84.930%

0.3000 80.814%

0.2000 75.660%
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Size (mm) In/Out   

0.1000 63.327%

0.0500 51.523%

0.0300 41.474%

0.0200 32.733%

0.0100 22.683%

0.0050 16.805%

0.0030 11.126%

0.0010 3.493%

0.0001 0.000%

Structure #10:
Size (mm) In/Out   

3.0000 100.000%

2.0000 96.065%

1.0000 91.698%

0.5000 85.808%

0.3000 81.835%

0.2000 76.833%

0.1000 64.415%

0.0500 52.465%

0.0300 42.264%

0.0200 33.404%

0.0100 23.202%

0.0050 17.139%

0.0030 11.368%

0.0010 3.556%

0.0001 0.000%
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Structure Detail:
Structure #5 (Null)

     Null Structure #20

Structure #3 (Null)

     Null Structure #18

Structure #1 (Null)

     Null Structure #16

Structure #2 (Null)

     Null Structure #17

Structure #4 (Null)

     Null Structure #19

Structure #6 (Null)

     Null Structure #21

Structure #7 (Null)

     Null Structure #22

Structure #8 (Null)

     Null Structure #23

Structure #9 (Null)

     Null Structure #24

Structure #10 (Null)

     Null Structure #25
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Subwatershed Hydrology Detail:

Stru
#

SWS
#

SWS Area

(ac)

Time of
Conc

(hrs)

Musk K

(hrs)
Musk X

Curve

Number
UHS

Peak
Discharge

(cfs)

Runoff
Volume

(ac-ft)

#5 1 13.500 0.089 0.001 0.441 73.000 S 33.17 2.563

2 28.500 0.026 0.067 0.401 69.000 S 61.70 4.644

3 3.000 0.021 0.103 0.406 86.000 F 10.00 0.866

4 35.500 0.058 0.093 0.409 73.000 S 87.24 6.739

ΣΣΣΣ 80.500 181.85 14.812

#3 1 22.000 0.076 0.021 0.434 73.000 S 54.06 4.177

ΣΣΣΣ 22.000 54.06 4.177

#1 1 8.400 0.020 0.024 0.435 69.000 S 18.18 1.369

2 26.200 0.030 0.001 0.424 69.000 S 56.72 4.269

3 1.300 0.025 0.000 0.000 73.000 S 3.19 0.247

ΣΣΣΣ 35.900 78.10 5.884

#2 1 6.300 0.020 0.019 0.452 69.000 S 13.64 1.026

2 9.800 0.064 0.010 0.455 73.000 S 24.08 1.860

3 4.800 0.041 0.010 0.455 73.000 S 11.80 0.911

4 3.300 0.012 0.053 0.455 69.000 S 7.14 0.538

ΣΣΣΣ 60.100 130.87 10.220

#4 1 18.200 0.039 0.022 0.435 69.000 S 39.40 2.965

2 7.600 0.089 0.000 0.000 73.000 S 18.68 1.443

3 1.800 0.069 0.003 0.458 73.000 S 4.42 0.342

ΣΣΣΣ 190.200 429.28 33.957

#6 1 5.500 0.019 0.025 0.441 69.000 S 11.91 0.896

2 12.400 0.092 0.000 0.000 73.000 S 30.47 2.354

3 19.000 0.052 0.000 0.000 73.000 S 46.69 3.607

4 0.800 0.017 0.026 0.440 86.000 F 2.67 0.230

5 4.800 0.011 0.027 0.442 69.000 S 10.39 0.782

6 4.700 0.027 0.038 0.437 86.000 F 15.67 1.357

7 5.000 0.007 0.081 0.419 69.000 S 10.82 0.815

8 4.900 0.032 0.064 0.437 73.000 S 12.04 0.930

ΣΣΣΣ 247.300 568.56 44.928

#7 1 91.600 0.149 0.029 0.420 69.000 S 93.68 10.078

2 14.900 0.059 0.000 0.000 73.000 S 36.61 2.829

3 13.800 0.100 0.000 0.000 73.000 S 33.91 2.620

4 0.800 0.061 0.000 0.000 69.000 S 1.73 0.130

5 0.600 0.017 0.061 0.444 86.000 F 2.00 0.172

6 3.500 0.006 0.045 0.452 69.000 S 7.58 0.570
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Stru
#

SWS
#

SWS Area

(ac)

Time of
Conc

(hrs)

Musk K

(hrs)
Musk X

Curve

Number
UHS

Peak
Discharge

(cfs)

Runoff
Volume

(ac-ft)

7 2.500 0.020 0.022 0.471 86.000 F 8.33 0.722

8 3.000 0.005 0.074 0.447 69.000 S 6.49 0.489

9 1.400 0.031 0.058 0.449 73.000 S 3.44 0.266

ΣΣΣΣ 379.400 749.89 62.803

#8 1 9.100 0.040 0.029 0.440 69.000 S 19.70 1.483

2 12.100 0.078 0.000 0.000 73.000 S 29.73 2.297

3 22.800 0.071 0.000 0.000 73.000 S 56.03 4.328

4 3.500 0.004 0.061 0.464 69.000 S 7.58 0.570

5 1.000 0.017 0.075 0.421 86.000 F 3.33 0.288

6 5.400 0.004 0.025 0.447 69.000 S 11.69 0.880

7 2.000 0.014 0.029 0.445 86.000 F 6.67 0.577

8 2.200 0.002 0.043 0.443 69.000 S 4.76 0.358

9 4.300 0.017 0.045 0.442 73.000 S 10.57 0.816

ΣΣΣΣ 441.800 899.46 74.401

#9 1 37.000 0.103 0.024 0.439 69.000 S 80.10 6.028

2 14.400 0.079 0.000 0.000 73.000 S 35.39 2.734

3 6.500 0.060 0.000 0.000 73.000 S 15.97 1.234

4 0.200 0.001 0.060 0.434 69.000 S 0.43 0.029

5 0.100 0.017 0.061 0.433 86.000 F 0.33 0.024

6 0.600 0.008 0.078 0.432 69.000 S 1.30 0.098

ΣΣΣΣ 500.600 1,032.86 84.548

#10 1 27.400 0.147 0.045 0.432 69.000 S 28.02 3.015

2 21.100 0.086 0.000 0.000 73.000 S 51.85 4.006

3 13.300 0.101 0.000 0.000 73.000 S 32.68 2.525

4 0.500 0.007 0.142 0.368 69.000 S 1.08 0.081

ΣΣΣΣ 562.900 1,142.81 94.174

Subwatershed Sedimentology Detail:

Stru
#

SWS
#

Soil K L (ft) S (%) C P PS #
Sediment

(tons)

Peak
Sediment
Conc.

(mg/l)

Peak
Settleable

Conc

(ml/l)

24VW

(ml/l)

#5 1 0.170 100.00 50.00 0.0030 1.0000 2 5.1 2,772 1.49 0.78

2 0.220 100.00 30.00 0.0100 1.0000 1 26.5 8,343 5.34 2.67

3 0.220 50.00 1.00 0.9000 1.0000 1 7.2 11,056 7.07 3.87

4 0.170 100.00 50.00 0.0030 1.0000 2 14.9 3,318 1.79 0.29

ΣΣΣΣ 53.6 5,459 3.29 1.60

#3 1 0.170 100.00 50.00 0.0030 1.0000 2 8.7 2,939 1.58 0.83

Filename: Clear_Fork_Sedcad_Total.sc4 Printed 08-08-2014

SEDCAD 4 for Windows
Copyright 1998 -2010 Pamela J. Schwab
Civil Software Design, LLC 13



Stru
#

SWS
#

Soil K L (ft) S (%) C P PS #
Sediment

(tons)

Peak
Sediment
Conc.

(mg/l)

Peak
Settleable

Conc

(ml/l)

24VW

(ml/l)

ΣΣΣΣ 8.7 2,928 1.57 0.82

#1 1 0.220 100.00 50.00 0.0100 1.0000 1 11.0 11,510 7.36 3.75

2 0.220 100.00 50.00 0.0100 1.0000 1 39.1 13,184 8.43 4.30

3 0.170 100.00 50.00 0.0030 1.0000 2 0.4 2,094 1.13 0.59

ΣΣΣΣ 50.5 12,343 7.88 4.01

#2 1 0.220 100.00 50.00 0.0100 1.0000 1 7.9 11,121 7.11 3.62

2 0.170 100.00 50.00 0.0030 1.0000 2 3.5 2,667 1.44 0.75

3 0.170 100.00 50.00 0.0030 1.0000 2 1.6 2,449 1.32 0.69

4 0.220 100.00 50.00 0.0100 1.0000 1 3.8 10,256 6.56 3.35

ΣΣΣΣ 67.4 11,626 7.34 3.05

#4 1 0.220 100.00 40.00 0.0100 1.0000 1 21.3 10,328 6.60 3.36

2 0.170 100.00 30.00 0.0030 1.0000 2 1.6 1,592 0.86 0.45

3 0.170 100.00 30.00 0.0030 1.0000 2 0.3 1,339 0.72 0.38

ΣΣΣΣ 152.9 7,125 4.39 2.03

#6 1 0.220 100.00 30.00 0.0100 1.0000 1 4.2 6,741 4.31 2.19

2 0.170 100.00 40.00 0.0030 1.0000 2 3.8 2,243 1.21 0.63

3 0.170 100.00 40.00 0.0030 1.0000 2 6.1 2,361 1.27 0.66

4 0.220 20.00 1.00 0.9000 1.0000 1 1.2 7,135 4.56 2.52

5 0.220 80.00 25.00 0.0100 1.0000 1 2.6 4,786 3.06 1.56

6 0.220 100.00 1.00 0.9000 1.0000 1 14.6 14,257 9.12 5.03

7 0.220 100.00 60.00 0.0100 1.0000 1 7.1 13,193 8.44 1.26

8 0.170 100.00 50.00 0.0030 1.0000 2 1.6 2,512 1.35 0.69

ΣΣΣΣ 194.0 6,814 4.19 1.95

#7 1 0.220 200.00 20.00 0.0100 1.0000 1 62.6 8,738 4.95 2.58

2 0.170 100.00 50.00 0.0030 1.0000 2 5.6 2,805 1.51 0.79

3 0.170 100.00 40.00 0.0030 1.0000 2 4.2 2,272 1.22 0.64

4 0.220 40.00 40.00 0.0100 1.0000 1 0.4 4,107 2.63 1.34

5 0.220 20.00 1.00 0.9000 1.0000 1 0.9 7,031 4.50 2.44

6 0.220 80.00 30.00 0.0100 1.0000 1 2.2 5,587 3.57 1.82

7 0.220 80.00 1.00 0.9000 1.0000 1 6.7 12,370 7.91 4.36

8 0.220 100.00 60.00 0.0100 1.0000 1 4.0 12,389 7.92 1.19

9 0.170 100.00 50.00 0.0030 1.0000 2 0.4 2,135 1.15 0.59

ΣΣΣΣ 281.1 7,331 4.41 1.98

#8 1 0.220 100.00 20.00 0.0100 1.0000 1 4.7 4,606 2.95 1.50

2 0.170 100.00 40.00 0.0030 1.0000 2 3.7 2,237 1.20 0.63

3 0.170 100.00 40.00 0.0030 1.0000 2 7.4 2,413 1.30 0.68

4 0.220 50.00 30.00 0.0100 1.0000 1 1.7 4,318 2.76 1.37
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Stru
#

SWS
#

Soil K L (ft) S (%) C P PS #
Sediment

(tons)

Peak
Sediment
Conc.

(mg/l)

Peak
Settleable

Conc

(ml/l)

24VW

(ml/l)

5 0.220 20.00 1.00 0.9000 1.0000 1 1.6 7,669 4.90 2.59

6 0.220 80.00 30.00 0.0100 1.0000 1 3.6 5,885 3.76 1.92

7 0.220 80.00 1.00 0.9000 1.0000 1 5.2 12,045 7.70 4.25

8 0.220 70.00 60.00 0.0100 1.0000 1 2.3 9,203 5.89 3.00

9 0.170 80.00 40.00 0.0030 1.0000 2 1.0 1,728 0.93 0.49

ΣΣΣΣ 312.2 9,043 5.44 1.85

#9 1 0.220 200.00 20.00 0.0100 1.0000 1 34.5 8,250 5.28 2.69

2 0.170 100.00 40.00 0.0030 1.0000 2 4.4 2,284 1.23 0.64

3 0.170 100.00 40.00 0.0030 1.0000 2 1.8 2,076 1.12 0.58

4 0.220 30.00 20.00 0.0100 1.0000 1 0.0 1,476 0.94 0.52

5 0.220 20.00 1.00 0.9000 1.0000 1 0.1 5,905 3.78 2.37

6 0.220 100.00 40.00 0.0100 1.0000 1 0.5 7,213 4.61 0.72

ΣΣΣΣ 353.7 8,615 5.21 1.86

#10 1 0.220 200.00 20.00 0.0100 1.0000 1 16.2 7,564 4.29 2.24

2 0.170 100.00 50.00 0.0030 1.0000 2 8.3 2,924 1.58 0.82

3 0.170 100.00 50.00 0.0030 1.0000 2 5.0 2,767 1.49 0.78

4 0.220 50.00 40.00 0.0100 1.0000 1 0.3 4,515 2.89 1.45

ΣΣΣΣ 383.4 8,140 4.89 1.79

Subwatershed Time of Concentration Details:

Stru
#

SWS
#

Land Flow Condition Slope (%)
Vert. Dist.

(ft)
Horiz. Dist.

(ft)
Velocity
(fps)

Time (hrs)

#1 1 3. Short grass pasture 47.50 190.00 400.00 5.510 0.020

#1 1 Time of Concentration: 0.020

#1 2 3. Short grass pasture 45.71 160.00 350.00 5.400 0.018

8. Large gullies, diversions, and low
flowing streams

21.09 135.00 640.00 13.770 0.012

#1 2 Time of Concentration: 0.030

#1 3 1. Forest with heavy ground litter 43.33 65.00 150.00 1.660 0.025

#1 3 Time of Concentration: 0.025

#2 1 3. Short grass pasture 43.59 170.00 390.00 5.280 0.020

#2 1 Time of Concentration: 0.020

#2 2 1. Forest with heavy ground litter 31.82 105.00 330.00 1.420 0.064

#2 2 Time of Concentration: 0.064

#2 3 1. Forest with heavy ground litter 34.09 75.00 220.00 1.470 0.041

#2 3 Time of Concentration: 0.041

#2 4 3. Short grass pasture 41.67 100.00 240.00 5.160 0.012

#2 4 Time of Concentration: 0.012
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Stru
#

SWS
#

Land Flow Condition Slope (%)
Vert. Dist.

(ft)
Horiz. Dist.

(ft)
Velocity
(fps)

Time (hrs)

#3 1 1. Forest with heavy ground litter 52.00 260.00 500.00 1.820 0.076

#3 1 Time of Concentration: 0.076

#4 1 3. Short grass pasture 12.96 35.00 270.00 2.880 0.026

8. Large gullies, diversions, and low
flowing streams

35.14 130.00 370.00 17.780 0.005

8. Large gullies, diversions, and low
flowing streams

9.26 25.00 270.00 9.120 0.008

#4 1 Time of Concentration: 0.039

#4 2 1. Forest with heavy ground litter 25.00 90.00 360.00 1.260 0.079

8. Large gullies, diversions, and low
flowing streams

13.79 40.00 290.00 11.140 0.007

9. Small streams flowing bankfull 4.17 10.00 240.00 18.370 0.003

#4 2 Time of Concentration: 0.089

#4 3 1. Forest with heavy ground litter 27.27 90.00 330.00 1.320 0.069

#4 3 Time of Concentration: 0.069

#5 1 1. Forest with heavy ground litter 42.86 60.00 140.00 1.650 0.023

8. Large gullies, diversions, and low
flowing streams

5.00 80.00 1,600.00 6.700 0.066

#5 1 Time of Concentration: 0.089

#5 2 3. Short grass pasture 7.14 10.00 140.00 2.130 0.018

8. Large gullies, diversions, and low
flowing streams

17.95 70.00 390.00 12.700 0.008

#5 2 Time of Concentration: 0.026

#5 3
5. Nearly bare and untilled, and
alluvial valley fans

1.18 1.00 85.00 1.080 0.021

#5 3 Time of Concentration: 0.021

#5 4 1. Forest with heavy ground litter 53.85 210.00 390.00 1.850 0.058

#5 4 Time of Concentration: 0.058

#6 1 3. Short grass pasture 33.33 110.00 330.00 4.610 0.019

0.00 0.00 0.00 0.000 0.000

#6 1 Time of Concentration: 0.019

#6 2 1. Forest with heavy ground litter 42.42 140.00 330.00 1.640 0.055

8. Large gullies, diversions, and low
flowing streams

5.15 35.00 680.00 6.800 0.027

9. Small streams flowing bankfull 2.00 10.00 500.00 12.720 0.010

#6 2 Time of Concentration: 0.092

#6 3 1. Forest with heavy ground litter 39.13 90.00 230.00 1.580 0.040

9. Small streams flowing bankfull 12.93 75.00 580.00 32.360 0.004

9. Small streams flowing bankfull 2.25 9.00 400.00 13.500 0.008

#6 3 Time of Concentration: 0.052

#6 4
5. Nearly bare and untilled, and
alluvial valley fans

0.10 0.02 20.00 0.310 0.017

#6 4 Time of Concentration: 0.017

#6 5 3. Short grass pasture 25.00 40.00 160.00 4.000 0.011

#6 5 Time of Concentration: 0.011
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Stru
#

SWS
#

Land Flow Condition Slope (%)
Vert. Dist.

(ft)
Horiz. Dist.

(ft)
Velocity
(fps)

Time (hrs)

#6 6
5. Nearly bare and untilled, and
alluvial valley fans

1.00 1.00 100.00 1.000 0.027

#6 6 Time of Concentration: 0.027

#6 7 3. Short grass pasture 66.67 120.00 180.00 6.530 0.007

#6 7 Time of Concentration: 0.007

#6 8 1. Forest with heavy ground litter 45.00 90.00 200.00 1.690 0.032

#6 8 Time of Concentration: 0.032

#7 1 3. Short grass pasture 8.13 65.00 800.00 2.280 0.097

8. Large gullies, diversions, and low
flowing streams

9.12 155.00 1,700.00 9.050 0.052

#7 1 Time of Concentration: 0.149

#7 2 1. Forest with heavy ground litter 38.10 80.00 210.00 1.560 0.037

8. Large gullies, diversions, and low
flowing streams

18.28 85.00 465.00 12.820 0.010

9. Small streams flowing bankfull 3.67 29.00 790.00 17.240 0.012

#7 2 Time of Concentration: 0.059

#7 3 1. Forest with heavy ground litter 30.26 115.00 380.00 1.390 0.075

8. Large gullies, diversions, and low
flowing streams

7.29 35.00 480.00 8.100 0.016

9. Small streams flowing bankfull 1.43 5.00 350.00 10.750 0.009

#7 3 Time of Concentration: 0.100

#7 4 3. Short grass pasture 37.50 15.00 40.00 4.890 0.002

1. Forest with heavy ground litter 38.10 80.00 210.00 1.560 0.037

8. Large gullies, diversions, and low
flowing streams

18.28 85.00 465.00 12.820 0.010

9. Small streams flowing bankfull 3.67 29.00 790.00 17.240 0.012

#7 4 Time of Concentration: 0.061

#7 5
5. Nearly bare and untilled, and
alluvial valley fans

0.10 0.02 20.00 0.310 0.017

#7 5 Time of Concentration: 0.017

#7 6 3. Short grass pasture 36.36 40.00 110.00 4.820 0.006

#7 6 Time of Concentration: 0.006

#7 7
5. Nearly bare and untilled, and
alluvial valley fans

1.25 1.00 80.00 1.110 0.020

3. Short grass pasture 0.00 0.00 0.00 0.000 0.000

#7 7 Time of Concentration: 0.020

#7 8 3. Short grass pasture 80.00 120.00 150.00 7.150 0.005

#7 8 Time of Concentration: 0.005

#7 9 1. Forest with heavy ground litter 50.00 100.00 200.00 1.780 0.031

#7 9 Time of Concentration: 0.031

#8 1 3. Short grass pasture 14.29 60.00 420.00 3.020 0.038

8. Large gullies, diversions, and low
flowing streams

23.08 30.00 130.00 14.410 0.002

#8 1 Time of Concentration: 0.040

#8 2 1. Forest with heavy ground litter 36.76 125.00 340.00 1.530 0.061

Filename: Clear_Fork_Sedcad_Total.sc4 Printed 08-08-2014

SEDCAD 4 for Windows
Copyright 1998 -2010 Pamela J. Schwab
Civil Software Design, LLC 17



Stru
#

SWS
#

Land Flow Condition Slope (%)
Vert. Dist.

(ft)
Horiz. Dist.

(ft)
Velocity
(fps)

Time (hrs)

8. Large gullies, diversions, and low
flowing streams

18.39 80.00 435.00 12.860 0.009

9. Small streams flowing bankfull 2.30 10.00 435.00 13.640 0.008

#8 2 Time of Concentration: 0.078

#8 3 1. Forest with heavy ground litter 45.45 150.00 330.00 1.700 0.053

8. Large gullies, diversions, and low
flowing streams

14.84 95.00 640.00 11.550 0.015

9. Small streams flowing bankfull 2.78 5.00 180.00 14.990 0.003

#8 3 Time of Concentration: 0.071

#8 4 3. Short grass pasture 25.00 15.00 60.00 4.000 0.004

#8 4 Time of Concentration: 0.004

#8 5
5. Nearly bare and untilled, and
alluvial valley fans

0.10 0.02 20.02 0.310 0.017

#8 5 Time of Concentration: 0.017

#8 6 3. Short grass pasture 37.50 30.00 80.00 4.890 0.004

#8 6 Time of Concentration: 0.004

#8 7
5. Nearly bare and untilled, and
alluvial valley fans

2.50 2.00 80.00 1.580 0.014

#8 7 Time of Concentration: 0.014

#8 8 3. Short grass pasture 66.67 40.00 60.00 6.530 0.002

#8 8 Time of Concentration: 0.002

#8 9 1. Forest with heavy ground litter 40.00 40.00 100.00 1.600 0.017

#8 9 Time of Concentration: 0.017

#9 1 3. Short grass pasture 5.41 20.00 370.00 1.850 0.055

3. Short grass pasture 60.00 60.00 100.00 6.190 0.004

8. Large gullies, diversions, and low
flowing streams

2.98 20.00 670.00 5.180 0.035

8. Large gullies, diversions, and low
flowing streams

26.85 145.00 540.00 15.540 0.009

#9 1 Time of Concentration: 0.103

#9 2 1. Forest with heavy ground litter 37.84 140.00 370.00 1.550 0.066

8. Large gullies, diversions, and low
flowing streams

20.00 90.00 450.00 13.410 0.009

9. Small streams flowing bankfull 2.27 5.00 220.00 13.560 0.004

#9 2 Time of Concentration: 0.079

#9 3 1. Forest with heavy ground litter 44.83 130.00 290.00 1.690 0.047

8. Large gullies, diversions, and low
flowing streams

27.18 140.00 515.00 15.640 0.009

9. Small streams flowing bankfull 2.27 5.00 220.00 13.560 0.004

#9 3 Time of Concentration: 0.060

#9 4 3. Short grass pasture 57.14 20.00 35.00 6.040 0.001

#9 4 Time of Concentration: 0.001

#9 5
5. Nearly bare and untilled, and
alluvial valley fans

0.10 0.02 20.00 0.310 0.017

#9 5 Time of Concentration: 0.017
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Stru
#

SWS
#

Land Flow Condition Slope (%)
Vert. Dist.

(ft)
Horiz. Dist.

(ft)
Velocity
(fps)

Time (hrs)

#9 6 3. Short grass pasture 35.71 50.00 140.00 4.780 0.008

#9 6 Time of Concentration: 0.008

#10 1 3. Short grass pasture 29.63 40.00 135.00 4.350 0.008

3. Short grass pasture 2.68 15.00 560.00 1.300 0.119

8. Large gullies, diversions, and low
flowing streams

22.44 230.00 1,025.00 14.210 0.020

#10 1 Time of Concentration: 0.147

#10 2 1. Forest with heavy ground litter 58.62 170.00 290.00 1.930 0.041

8. Large gullies, diversions, and low
flowing streams

7.64 55.00 720.00 8.290 0.024

9. Small streams flowing bankfull 2.01 20.00 995.00 12.750 0.021

#10 2 Time of Concentration: 0.086

#10 3 1. Forest with heavy ground litter 46.00 230.00 500.00 1.710 0.081

9. Small streams flowing bankfull 40.74 55.00 135.00 57.440 0.000

9. Small streams flowing bankfull 2.04 19.00 930.00 12.860 0.020

#10 3 Time of Concentration: 0.101

#10 4 3. Short grass pasture 50.00 80.00 160.00 5.650 0.007

#10 4 Time of Concentration: 0.007

Subwatershed Muskingum Routing Details:

Stru
#

SWS
#

Land Flow Condition Slope (%)
Vert. Dist.

(ft)
Horiz. Dist.

(ft)
Velocity
(fps)

Time (hrs)

#1 1
8. Large gullies, diversions, and low
flowing streams

14.43 140.00 970.00 11.390 0.023

8. Large gullies, diversions, and low
flowing streams

10.00 5.00 50.00 9.480 0.001

#1 1 Muskingum K: 0.024

#1 2
8. Large gullies, diversions, and low
flowing streams

10.00 5.00 50.00 9.480 0.001

#1 2 Muskingum K: 0.001

#2 1
8. Large gullies, diversions, and low
flowing streams

21.28 100.00 470.00 13.830 0.009

9. Small streams flowing bankfull 3.73 25.00 670.00 17.380 0.010

#2 1 Muskingum K: 0.019

#2 2 9. Small streams flowing bankfull 3.73 25.00 670.00 17.380 0.010

#2 2 Muskingum K: 0.010

#2 3 9. Small streams flowing bankfull 3.73 25.00 670.00 17.380 0.010

#2 3 Muskingum K: 0.010

#2 4 1. Forest with heavy ground litter 30.00 60.00 200.00 1.380 0.040

9. Small streams flowing bankfull 5.10 50.00 980.00 20.320 0.013

#2 4 Muskingum K: 0.053

#3 1
8. Large gullies, diversions, and low
flowing streams

13.79 120.00 870.00 11.140 0.021
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Stru
#

SWS
#

Land Flow Condition Slope (%)
Vert. Dist.

(ft)
Horiz. Dist.

(ft)
Velocity
(fps)

Time (hrs)

#3 1 Muskingum K: 0.021

#4 1
8. Large gullies, diversions, and low
flowing streams

7.76 45.00 580.00 8.350 0.019

9. Small streams flowing bankfull 4.17 10.00 240.00 18.370 0.003

#4 1 Muskingum K: 0.022

#4 3 9. Small streams flowing bankfull 4.17 10.00 240.00 18.370 0.003

#4 3 Muskingum K: 0.003

#5 1 9. Small streams flowing bankfull 2.00 1.00 50.00 12.720 0.001

#5 1 Muskingum K: 0.001

#5 2
8. Large gullies, diversions, and low
flowing streams

5.00 80.00 1,600.00 6.700 0.066

9. Small streams flowing bankfull 2.00 1.00 50.00 12.720 0.001

#5 2 Muskingum K: 0.067

#5 3 3. Short grass pasture 13.33 40.00 300.00 2.920 0.028

8. Large gullies, diversions, and low
flowing streams

17.95 70.00 390.00 12.700 0.008

8. Large gullies, diversions, and low
flowing streams

5.00 80.00 1,600.00 6.700 0.066

9. Small streams flowing bankfull 2.00 1.00 50.00 12.720 0.001

#5 3 Muskingum K: 0.103

#5 4 3. Short grass pasture 7.14 10.00 140.00 2.130 0.018

8. Large gullies, diversions, and low
flowing streams

17.95 70.00 390.00 12.700 0.008

8. Large gullies, diversions, and low
flowing streams

5.00 80.00 1,600.00 6.700 0.066

9. Small streams flowing bankfull 2.00 1.00 50.00 12.720 0.001

#5 4 Muskingum K: 0.093

#6 1
8. Large gullies, diversions, and low
flowing streams

23.08 60.00 260.00 14.410 0.005

8. Large gullies, diversions, and low
flowing streams

15.91 70.00 440.00 11.960 0.010

9. Small streams flowing bankfull 2.00 10.00 500.00 12.720 0.010

#6 1 Muskingum K: 0.025

#6 4
8. Large gullies, diversions, and low
flowing streams

21.88 70.00 320.00 14.030 0.006

8. Large gullies, diversions, and low
flowing streams

11.36 50.00 440.00 10.110 0.012

9. Small streams flowing bankfull 2.25 9.00 400.00 13.500 0.008

#6 4 Muskingum K: 0.026

#6 5
8. Large gullies, diversions, and low
flowing streams

27.69 90.00 325.00 15.780 0.005

8. Large gullies, diversions, and low
flowing streams

12.93 75.00 580.00 10.780 0.014

9. Small streams flowing bankfull 2.25 9.00 400.00 13.500 0.008

#6 5 Muskingum K: 0.027

#6 6 3. Short grass pasture 25.00 40.00 160.00 4.000 0.011
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Stru
#

SWS
#

Land Flow Condition Slope (%)
Vert. Dist.

(ft)
Horiz. Dist.

(ft)
Velocity
(fps)

Time (hrs)

8. Large gullies, diversions, and low
flowing streams

27.69 90.00 325.00 15.780 0.005

8. Large gullies, diversions, and low
flowing streams

12.93 75.00 580.00 10.780 0.014

9. Small streams flowing bankfull 2.25 9.00 400.00 13.500 0.008

#6 6 Muskingum K: 0.038

#6 7
5. Nearly bare and untilled, and
alluvial valley fans

1.00 1.00 100.00 1.000 0.027

3. Short grass pasture 26.80 130.00 485.00 4.140 0.032

8. Large gullies, diversions, and low
flowing streams

12.93 75.00 580.00 10.780 0.014

9. Small streams flowing bankfull 2.25 9.00 400.00 13.500 0.008

#6 7 Muskingum K: 0.081

#6 8 3. Short grass pasture 66.67 120.00 180.00 6.530 0.007

5. Nearly bare and untilled, and
alluvial valley fans

1.00 1.00 100.00 1.000 0.027

8. Large gullies, diversions, and low
flowing streams

26.80 130.00 485.00 15.530 0.008

8. Large gullies, diversions, and low
flowing streams

12.93 75.00 580.00 10.780 0.014

9. Small streams flowing bankfull 2.25 9.00 400.00 13.500 0.008

#6 8 Muskingum K: 0.064

#7 1
8. Large gullies, diversions, and low
flowing streams

6.90 40.00 580.00 7.870 0.020

9. Small streams flowing bankfull 1.43 5.00 350.00 10.750 0.009

#7 1 Muskingum K: 0.029

#7 5 3. Short grass pasture 37.50 15.00 40.00 4.890 0.002

1. Forest with heavy ground litter 38.10 80.00 210.00 1.560 0.037

8. Large gullies, diversions, and low
flowing streams

18.28 85.00 465.00 12.820 0.010

9. Small streams flowing bankfull 3.67 29.00 790.00 17.240 0.012

#7 5 Muskingum K: 0.061

#7 6 3. Short grass pasture 0.10 0.02 20.00 0.250 0.022

3. Short grass pasture 37.50 15.00 40.00 4.890 0.002

8. Large gullies, diversions, and low
flowing streams

28.70 165.00 575.00 16.070 0.009

9. Small streams flowing bankfull 3.67 29.00 790.00 17.240 0.012

#7 6 Muskingum K: 0.045

#7 7 3. Short grass pasture 36.36 40.00 110.00 4.820 0.006

9. Small streams flowing bankfull 24.44 165.00 675.00 44.490 0.004

9. Small streams flowing bankfull 3.67 29.00 790.00 17.240 0.012

#7 7 Muskingum K: 0.022

#7 8
5. Nearly bare and untilled, and
alluvial valley fans

1.00 1.00 100.00 1.000 0.027

3. Short grass pasture 36.36 40.00 110.00 4.820 0.006
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Stru
#

SWS
#

Land Flow Condition Slope (%)
Vert. Dist.

(ft)
Horiz. Dist.

(ft)
Velocity
(fps)

Time (hrs)

5. Nearly bare and untilled, and
alluvial valley fans

0.10 0.02 20.00 0.310 0.017

8. Large gullies, diversions, and low
flowing streams

24.44 165.00 675.00 14.830 0.012

9. Small streams flowing bankfull 3.67 29.00 790.00 17.240 0.012

#7 8 Muskingum K: 0.074

#7 9 3. Short grass pasture 63.64 70.00 110.00 6.380 0.004

5. Nearly bare and untilled, and
alluvial valley fans

1.00 1.00 100.00 1.000 0.027

8. Large gullies, diversions, and low
flowing streams

27.78 250.00 900.00 15.810 0.015

9. Small streams flowing bankfull 3.67 29.00 790.00 17.240 0.012

#7 9 Muskingum K: 0.058

#8 1
8. Large gullies, diversions, and low
flowing streams

15.56 140.00 900.00 11.830 0.021

9. Small streams flowing bankfull 2.30 10.00 435.00 13.640 0.008

#8 1 Muskingum K: 0.029

#8 4 1. Forest with heavy ground litter 45.45 150.00 330.00 1.700 0.053

9. Small streams flowing bankfull 14.84 95.00 640.00 34.670 0.005

9. Small streams flowing bankfull 2.78 5.00 180.00 14.990 0.003

#8 4 Muskingum K: 0.061

#8 5 3. Short grass pasture 25.00 15.00 60.00 4.000 0.004

1. Forest with heavy ground litter 45.45 150.00 330.00 1.700 0.053

8. Large gullies, diversions, and low
flowing streams

14.84 95.00 640.00 11.550 0.015

9. Small streams flowing bankfull 2.78 5.00 180.00 14.990 0.003

#8 5 Muskingum K: 0.075

#8 6
8. Large gullies, diversions, and low
flowing streams

22.57 255.00 1,130.00 14.250 0.022

9. Small streams flowing bankfull 2.78 5.00 180.00 14.990 0.003

#8 6 Muskingum K: 0.025

#8 7 3. Short grass pasture 37.50 30.00 80.00 4.890 0.004

8. Large gullies, diversions, and low
flowing streams

22.57 255.00 1,130.00 14.250 0.022

9. Small streams flowing bankfull 2.78 5.00 180.00 14.990 0.003

#8 7 Muskingum K: 0.029

#8 8
5. Nearly bare and untilled, and
alluvial valley fans

2.50 2.00 80.00 1.580 0.014

3. Short grass pasture 37.50 30.00 80.00 4.890 0.004

8. Large gullies, diversions, and low
flowing streams

22.57 255.00 1,130.00 14.250 0.022

9. Small streams flowing bankfull 2.78 5.00 180.00 14.990 0.003

#8 8 Muskingum K: 0.043

#8 9 3. Short grass pasture 66.67 40.00 60.00 6.530 0.002

5. Nearly bare and untilled, and
alluvial valley fans

2.50 2.00 80.00 1.580 0.014
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Stru
#

SWS
#

Land Flow Condition Slope (%)
Vert. Dist.

(ft)
Horiz. Dist.

(ft)
Velocity
(fps)

Time (hrs)

3. Short grass pasture 37.50 30.00 80.00 4.890 0.004

8. Large gullies, diversions, and low
flowing streams

22.57 255.00 1,130.00 14.250 0.022

9. Small streams flowing bankfull 2.78 5.00 180.00 14.990 0.003

#8 9 Muskingum K: 0.045

#9 1
8. Large gullies, diversions, and low
flowing streams

15.91 140.00 880.00 11.960 0.020

9. Small streams flowing bankfull 2.27 5.00 220.00 13.560 0.004

#9 1 Muskingum K: 0.024

#9 4 1. Forest with heavy ground litter 44.83 130.00 290.00 1.690 0.047

8. Large gullies, diversions, and low
flowing streams

27.18 140.00 515.00 15.640 0.009

9. Small streams flowing bankfull 2.27 5.00 220.00 13.560 0.004

#9 4 Muskingum K: 0.060

#9 5 3. Short grass pasture 57.14 20.00 35.00 6.040 0.001

1. Forest with heavy ground litter 44.83 130.00 290.00 1.690 0.047

8. Large gullies, diversions, and low
flowing streams

27.18 140.00 515.00 15.640 0.009

9. Small streams flowing bankfull 2.27 5.00 220.00 13.560 0.004

#9 5 Muskingum K: 0.061

#9 6
5. Nearly bare and untilled, and
alluvial valley fans

0.10 0.02 20.00 0.310 0.017

3. Short grass pasture 57.14 20.00 35.00 6.040 0.001

1. Forest with heavy ground litter 44.83 130.00 290.00 1.690 0.047

8. Large gullies, diversions, and low
flowing streams

27.18 140.00 515.00 15.640 0.009

9. Small streams flowing bankfull 2.27 5.00 220.00 13.560 0.004

#9 6 Muskingum K: 0.078

#10 1
8. Large gullies, diversions, and low
flowing streams

7.64 55.00 720.00 8.290 0.024

9. Small streams flowing bankfull 2.01 20.00 995.00 12.750 0.021

#10 1 Muskingum K: 0.045

#10 4 1. Forest with heavy ground litter 46.00 230.00 500.00 1.710 0.081

8. Large gullies, diversions, and low
flowing streams

40.74 55.00 135.00 19.140 0.001

8. Large gullies, diversions, and low
flowing streams

2.04 19.00 930.00 4.280 0.060

#10 4 Muskingum K: 0.142
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General Information

Storm Information:

Storm Type: NRCS Type II

Design Storm:  25 yr - 24 hr

Rainfall Depth: 5.000 inches

Particle Size Distribution:
Size (mm) DISTURBED UNDISTURBED

3.0000 100.000% 100.000%

2.0000 93.000% 99.900%

1.0000 86.000% 98.000%

0.5000 78.000% 92.000%

0.3000 73.000% 87.000%

0.2000 67.000% 80.000%

0.1000 55.000% 70.000%

0.0500 44.000% 60.000%

0.0300 35.000% 50.000%

0.0200 27.000% 42.000%

0.0100 18.000% 32.000%

0.0050 14.000% 21.000%

0.0030 9.000% 15.000%

0.0010 3.000% 4.000%

0.0001 0.000% 0.000%
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Structure Networking:

Type
Stru
#

(flows
into)

Stru
#

Musk. K
(hrs)

 Musk. X Description

Null #1 ==> #2 0.051 0.393 Null Structure #16

Null #2 ==> #4 0.006 0.466 Null Structure #17

Null #3 ==> #4 0.027 0.444 Null Structure #18

Null #4 ==> #6 0.016 0.452 Null Structure #19

Null #5 ==> #4 0.018 0.453 Null Structure #20

Null #6 ==> #7 0.010 0.456 Null Structure #21

Null #7 ==> #8 0.027 0.444 Null Structure #22

Null #8 ==> #9 0.000 0.000 Null Structure #23

Null #9 ==> #10 0.000 0.000 Null Structure #24

Null #10 ==> End 0.000 0.000 Null Structure #25

�
#5

Null

�
#3

Null

�
#1

Null

�
#2

Null

�
#4

Null

�
#6

Null

�
#7

Null

�
#8

Null

�
#9

Null

#10

Null

Structure Routing Details:

Stru
#

Land Flow Condition Slope (%)
Vert. Dist.

(ft)
Horiz. Dist.

(ft)
Velocity
(fps)

Time (hrs)

#1
8. Large gullies, diversions, and low
flowing streams

4.35 50.00 1,150.00 6.25 0.051
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Stru
#

Land Flow Condition Slope (%)
Vert. Dist.

(ft)
Horiz. Dist.

(ft)
Velocity
(fps)

Time (hrs)

#1 Muskingum K: 0.051

#2 9. Small streams flowing bankfull 6.73 35.00 520.00 23.34 0.006

#2 Muskingum K: 0.006

#3 9. Small streams flowing bankfull 2.24 30.00 1,340.00 13.46 0.027

#3 Muskingum K: 0.027

#4 9. Small streams flowing bankfull 3.13 30.00 960.00 15.90 0.016

#4 Muskingum K: 0.016

#5 9. Small streams flowing bankfull 3.27 35.00 1,070.00 16.27 0.018

#5 Muskingum K: 0.018

#6 9. Small streams flowing bankfull 3.88 25.00 645.00 17.71 0.010

#6 Muskingum K: 0.010

#7 9. Small streams flowing bankfull 2.24 30.00 1,340.00 13.46 0.027

#7 Muskingum K: 0.027
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Structure Summary:

Immediate
Contributing

Area

(ac)

Total
Contributing

Area

(ac)

Peak
Discharge

(cfs)

Total
Runoff
Volume

(ac-ft)

Sediment

(tons)

Peak
Sediment
Conc.

(mg/l)

Peak
Settleable

Conc.

(ml/l)

24VW

(ml/l)

#5 79.650 79.650 168.33 13.41 70.8 8,598 5.43 2.45

#3 22.000 22.000 54.06 4.18 8.7 2,928 1.57 0.82

#1 36.400 36.400 79.18 5.97 51.2 12,351 7.89 4.02

#2 24.700 61.100 133.16 10.40 68.2 11,618 7.33 3.03

#4 27.600 190.350 418.05 32.74 171.0 9,092 5.69 2.40

#6 57.000 247.350 552.77 43.08 204.9 10,294 6.41 2.18

#7 132.100 379.450 731.53 60.63 289.1 9,241 5.62 2.13

#8 62.300 441.750 878.25 71.93 320.4 8,358 5.08 1.99

#9 58.800 500.550 1,011.65 82.08 361.8 8,033 4.89 1.97

#10 62.300 562.850 1,121.60 91.70 391.5 7,620 4.61 1.90

The 24 hour Arithmetic Average (24AA) is under review.  It is anticipated that the 24AA will be replaced by the peak
settleable solids concentration (ml/l) with the addition of new sediment input factor values.

The 24AA is provided for your convenience during this transition period.

24AA

(ml/l)

#5 0.60

#3 0.20

#1 0.97

#2 0.74

#4 0.59

#6 0.58

#7 0.63

#8 0.59

#9 0.58

#10 0.57
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Particle Size Distribution(s) at Each Structure

Structure #5 (Null Structure #20):

Size (mm) In/Out   

3.0000 100.000%

2.0000 93.590%

1.0000 87.013%

0.5000 79.179%

0.3000 74.178%

0.2000 68.094%

0.1000 56.258%

0.0500 45.339%

0.0300 36.255%

0.0200 28.253%

0.0100 19.169%

0.0050 14.585%

0.0030 9.501%

0.0010 3.084%

0.0001 0.000%

Structure #3 (Null Structure #18):
Size (mm) In/Out   

3.0000 100.000%

2.0000 100.000%

1.0000 98.357%

0.5000 92.335%

0.3000 87.317%

0.2000 80.292%

0.1000 70.255%

0.0500 60.219%

0.0300 50.182%

0.0200 42.153%

0.0100 32.117%

0.0050 21.077%

0.0030 15.055%

0.0010 4.015%

0.0001 0.000%
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Structure #1 (Null Structure #16):
Size (mm) In/Out   

3.0000 100.000%

2.0000 93.051%

1.0000 86.088%

0.5000 78.102%

0.3000 73.102%

0.2000 67.094%

0.1000 55.109%

0.0500 44.116%

0.0300 35.108%

0.0200 27.108%

0.0100 18.101%

0.0050 14.050%

0.0030 9.043%

0.0010 3.007%

0.0001 0.000%

Structure #2 (Null Structure #17):
Size (mm) In/Out   

3.0000 100.000%

2.0000 93.591%

1.0000 87.019%

0.5000 79.186%

0.3000 74.185%

0.2000 68.100%

0.1000 56.266%

0.0500 45.349%

0.0300 36.264%

0.0200 28.263%

0.0100 19.178%

0.0050 14.589%

0.0030 9.505%

0.0010 3.084%

0.0001 0.000%

Structure #4 (Null Structure #19):
Size (mm) In/Out   

3.0000 100.000%

2.0000 93.918%

1.0000 87.595%

0.5000 79.853%
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Size (mm) In/Out   

0.3000 74.852%

0.2000 68.719%

0.1000 56.976%

0.0500 46.103%

0.0300 36.969%

0.0200 28.967%

0.0100 19.833%

0.0050 14.918%

0.0030 9.786%

0.0010 3.132%

0.0001 0.000%

Structure #6 (Null Structure #21):
Size (mm) In/Out   

3.0000 100.000%

2.0000 94.145%

1.0000 87.987%

0.5000 80.311%

0.3000 75.309%

0.2000 69.144%

0.1000 57.466%

0.0500 46.626%

0.0300 37.460%

0.0200 29.457%

0.0100 20.291%

0.0050 15.147%

0.0030 9.982%

0.0010 3.164%

0.0001 0.000%

Structure #7 (Null Structure #22):
Size (mm) In/Out   

3.0000 100.000%

2.0000 95.572%

1.0000 90.864%

0.5000 84.896%

0.3000 80.978%

0.2000 76.125%

0.1000 63.494%

0.0500 51.398%

0.0300 41.228%
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Size (mm) In/Out   

0.0200 32.321%

0.0100 22.151%

0.0050 16.642%

0.0030 10.924%

0.0010 3.491%

0.0001 0.000%

Structure #8 (Null Structure #23):
Size (mm) In/Out   

3.0000 100.000%

2.0000 95.580%

1.0000 90.836%

0.5000 84.743%

0.3000 80.719%

0.2000 75.717%

0.1000 63.220%

0.0500 51.268%

0.0300 41.175%

0.0200 32.356%

0.0100 22.263%

0.0050 16.643%

0.0030 10.958%

0.0010 3.480%

0.0001 0.000%

Structure #9 (Null Structure #24):
Size (mm) In/Out   

3.0000 100.000%

2.0000 95.405%

1.0000 90.490%

0.5000 84.214%

0.3000 80.078%

0.2000 74.945%

0.1000 62.539%

0.0500 50.713%

0.0300 40.728%

0.0200 32.003%

0.0100 22.017%

0.0050 16.462%

0.0030 10.838%

0.0010 3.442%
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Size (mm) In/Out   

0.0001 0.000%

Structure #10:
Size (mm) In/Out   

3.0000 100.000%

2.0000 95.746%

1.0000 91.136%

0.5000 85.128%

0.3000 81.133%

0.2000 76.148%

0.1000 63.664%

0.0500 51.697%

0.0300 41.558%

0.0200 32.715%

0.0100 22.576%

0.0050 16.815%

0.0030 11.097%

0.0010 3.507%

0.0001 0.000%
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Structure Detail:

Structure #5 (Null)

     Null Structure #20

Structure #3 (Null)

     Null Structure #18

Structure #1 (Null)

     Null Structure #16

Structure #2 (Null)

     Null Structure #17

Structure #4 (Null)

     Null Structure #19

Structure #6 (Null)

     Null Structure #21

Structure #7 (Null)

     Null Structure #22

Structure #8 (Null)

     Null Structure #23

Structure #9 (Null)

     Null Structure #24

Structure #10 (Null)

     Null Structure #25
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Subwatershed Hydrology Detail:

Stru
#

SWS
#

SWS Area

(ac)

Time of
Conc

(hrs)

Musk K

(hrs)
Musk X

Curve

Number
UHS

Peak
Discharge

(cfs)

Runoff
Volume

(ac-ft)

#5 1 14.100 0.089 0.001 0.441 73.000 S 34.65 2.677

2 63.550 0.057 0.067 0.401 69.000 S 137.57 10.354

3 2.000 0.009 0.101 0.413 73.000 S 4.91 0.380

ΣΣΣΣ 79.650 168.33 13.411

#3 1 22.000 0.076 0.021 0.434 73.000 S 54.06 4.177

ΣΣΣΣ 22.000 54.06 4.177

#1 1 8.900 0.020 0.024 0.435 69.000 S 19.27 1.450

2 26.200 0.030 0.001 0.424 69.000 S 56.72 4.269

3 1.300 0.025 0.000 0.000 73.000 S 3.19 0.247

ΣΣΣΣ 36.400 79.18 5.965

#2 1 6.200 0.020 0.019 0.452 69.000 S 13.42 1.010

2 10.400 0.064 0.010 0.455 73.000 S 25.56 1.974

3 4.800 0.041 0.010 0.455 73.000 S 11.80 0.911

4 3.300 0.012 0.053 0.455 69.000 S 7.14 0.538

ΣΣΣΣ 61.100 133.16 10.399

#4 1 18.200 0.039 0.022 0.435 69.000 S 39.40 2.965

2 7.600 0.089 0.000 0.000 73.000 S 18.68 1.443

3 1.800 0.069 0.003 0.458 73.000 S 4.42 0.342

ΣΣΣΣ 190.350 418.05 32.735

#6 1 5.500 0.019 0.025 0.441 69.000 S 11.91 0.896

2 12.400 0.092 0.000 0.000 73.000 S 30.47 2.354

3 19.000 0.052 0.000 0.000 73.000 S 46.69 3.607

4 0.800 0.017 0.026 0.440 86.000 F 2.67 0.230

5 15.200 0.016 0.031 0.439 69.000 S 32.90 2.477

6 4.100 0.023 0.047 0.435 73.000 S 10.08 0.778

ΣΣΣΣ 247.350 552.77 43.078

#7 1 91.600 0.149 0.029 0.420 69.000 S 93.68 10.078

2 14.900 0.059 0.000 0.000 73.000 S 36.61 2.829

3 13.800 0.100 0.000 0.000 73.000 S 33.91 2.620

4 0.800 0.061 0.000 0.000 69.000 S 1.73 0.130

5 0.600 0.017 0.061 0.444 86.000 F 2.00 0.172

6 9.400 0.018 0.027 0.451 69.000 S 20.35 1.532

7 1.000 0.007 0.067 0.445 73.000 S 2.46 0.190

ΣΣΣΣ 379.450 731.53 60.627

#8 1 9.100 0.040 0.029 0.440 69.000 S 19.70 1.483

2 12.100 0.078 0.000 0.000 73.000 S 29.73 2.297
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Stru
#

SWS
#

SWS Area

(ac)

Time of
Conc

(hrs)

Musk K

(hrs)
Musk X

Curve

Number
UHS

Peak
Discharge

(cfs)

Runoff
Volume

(ac-ft)

3 22.800 0.071 0.000 0.000 73.000 S 56.03 4.328

4 3.500 0.004 0.061 0.464 69.000 S 7.58 0.570

5 1.000 0.017 0.075 0.421 86.000 F 3.33 0.288

6 10.500 0.021 0.022 0.447 69.000 S 22.73 1.711

7 3.300 0.069 0.025 0.447 73.000 S 8.11 0.626

ΣΣΣΣ 441.750 878.25 71.931

#9 1 37.000 0.103 0.024 0.439 69.000 S 80.10 6.028

2 14.400 0.079 0.000 0.000 73.000 S 35.39 2.734

3 6.500 0.060 0.000 0.000 73.000 S 15.97 1.234

4 0.200 0.001 0.060 0.434 69.000 S 0.43 0.029

5 0.100 0.017 0.061 0.433 86.000 F 0.33 0.024

6 0.600 0.008 0.078 0.432 69.000 S 1.30 0.098

ΣΣΣΣ 500.550 1,011.65 82.078

#10 1 27.400 0.147 0.045 0.432 69.000 S 28.02 3.015

2 21.100 0.086 0.000 0.000 73.000 S 51.85 4.006

3 13.300 0.101 0.000 0.000 73.000 S 32.68 2.525

4 0.500 0.007 0.142 0.368 69.000 S 1.08 0.081

ΣΣΣΣ 562.850 1,121.60 91.704

Subwatershed Sedimentology Detail:

Stru
#

SWS
#

Soil K L (ft) S (%) C P PS #
Sediment

(tons)

Peak
Sediment
Conc.

(mg/l)

Peak
Settleable

Conc

(ml/l)

24VW

(ml/l)

#5 1 0.170 100.00 50.00 0.0030 1.0000 2 5.3 2,786 1.50 0.78

2 0.220 100.00 30.00 0.0100 1.0000 1 65.0 9,183 5.87 2.94

3 0.170 100.00 50.00 0.0030 1.0000 2 0.6 2,188 1.18 0.62

ΣΣΣΣ 70.8 8,598 5.43 2.45

#3 1 0.170 100.00 50.00 0.0030 1.0000 2 8.7 2,939 1.58 0.83

ΣΣΣΣ 8.7 2,928 1.57 0.82

#1 1 0.220 100.00 50.00 0.0100 1.0000 1 11.7 11,590 7.41 3.78

2 0.220 100.00 50.00 0.0100 1.0000 1 39.1 13,184 8.43 4.30

3 0.170 100.00 50.00 0.0030 1.0000 2 0.4 2,094 1.13 0.59

ΣΣΣΣ 51.2 12,351 7.89 4.02

#2 1 0.220 100.00 50.00 0.0100 1.0000 1 7.8 11,100 7.10 3.62

2 0.170 100.00 50.00 0.0030 1.0000 2 3.8 2,686 1.45 0.76

3 0.170 100.00 50.00 0.0030 1.0000 2 1.6 2,449 1.32 0.69

4 0.220 100.00 50.00 0.0100 1.0000 1 3.8 10,256 6.56 3.35
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Stru
#

SWS
#

Soil K L (ft) S (%) C P PS #
Sediment

(tons)

Peak
Sediment

Conc.

(mg/l)

Peak
Settleable

Conc

(ml/l)

24VW

(ml/l)

ΣΣΣΣ 68.2 11,618 7.33 3.03

#4 1 0.220 100.00 40.00 0.0100 1.0000 1 21.3 10,328 6.60 3.36

2 0.170 100.00 30.00 0.0030 1.0000 2 1.6 1,592 0.86 0.45

3 0.170 100.00 30.00 0.0030 1.0000 2 0.3 1,339 0.72 0.38

ΣΣΣΣ 171.0 9,092 5.69 2.40

#6 1 0.220 100.00 30.00 0.0100 1.0000 1 4.2 6,741 4.31 2.19

2 0.170 100.00 40.00 0.0030 1.0000 2 3.8 2,243 1.21 0.63

3 0.170 100.00 40.00 0.0030 1.0000 2 6.1 2,361 1.27 0.66

4 0.220 20.00 1.00 0.9000 1.0000 1 1.2 7,135 4.56 2.52

5 0.220 100.00 40.00 0.0100 1.0000 1 17.4 10,108 6.46 3.29

6 0.170 100.00 50.00 0.0030 1.0000 2 1.3 2,403 1.29 0.68

ΣΣΣΣ 204.9 10,294 6.41 2.18

#7 1 0.220 200.00 20.00 0.0100 1.0000 1 62.6 8,738 4.95 2.58

2 0.170 100.00 50.00 0.0030 1.0000 2 5.6 2,805 1.51 0.79

3 0.170 100.00 40.00 0.0030 1.0000 2 4.2 2,272 1.22 0.64

4 0.220 40.00 40.00 0.0100 1.0000 1 0.4 4,107 2.63 1.34

5 0.220 20.00 1.00 0.9000 1.0000 1 0.9 7,031 4.50 2.44

6 0.220 100.00 40.00 0.0100 1.0000 1 10.2 9,543 6.10 3.11

7 0.170 100.00 50.00 0.0030 1.0000 2 0.3 2,097 1.13 0.57

ΣΣΣΣ 289.1 9,241 5.62 2.13

#8 1 0.220 100.00 20.00 0.0100 1.0000 1 4.7 4,606 2.95 1.50

2 0.170 100.00 40.00 0.0030 1.0000 2 3.7 2,237 1.20 0.63

3 0.170 100.00 40.00 0.0030 1.0000 2 7.4 2,413 1.30 0.68

4 0.220 50.00 30.00 0.0100 1.0000 1 1.7 4,318 2.76 1.37

5 0.220 20.00 1.00 0.9000 1.0000 1 1.6 7,669 4.90 2.59

6 0.220 100.00 40.00 0.0100 1.0000 1 11.5 9,671 6.18 3.15

7 0.170 80.00 40.00 0.0030 1.0000 2 0.7 1,674 0.90 0.47

ΣΣΣΣ 320.4 8,358 5.08 1.99

#9 1 0.220 200.00 20.00 0.0100 1.0000 1 34.5 8,250 5.28 2.69

2 0.170 100.00 40.00 0.0030 1.0000 2 4.4 2,284 1.23 0.64

3 0.170 100.00 40.00 0.0030 1.0000 2 1.8 2,076 1.12 0.58

4 0.220 30.00 20.00 0.0100 1.0000 1 0.0 1,476 0.94 0.52

5 0.220 20.00 1.00 0.9000 1.0000 1 0.1 5,905 3.78 2.37

6 0.220 100.00 40.00 0.0100 1.0000 1 0.5 7,213 4.61 0.72

ΣΣΣΣ 361.8 8,033 4.89 1.97

#10 1 0.220 200.00 20.00 0.0100 1.0000 1 16.2 7,564 4.29 2.24

2 0.170 100.00 50.00 0.0030 1.0000 2 8.3 2,924 1.58 0.82

3 0.170 100.00 50.00 0.0030 1.0000 2 5.0 2,767 1.49 0.78

4 0.220 50.00 40.00 0.0100 1.0000 1 0.3 4,515 2.89 1.45
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Stru
#

SWS
#

Soil K L (ft) S (%) C P PS #
Sediment

(tons)

Peak
Sediment

Conc.

(mg/l)

Peak
Settleable

Conc

(ml/l)

24VW

(ml/l)

ΣΣΣΣ 391.5 7,620 4.61 1.90

Subwatershed Time of Concentration Details:

Stru
#

SWS
#

Land Flow Condition Slope (%)
Vert. Dist.

(ft)
Horiz. Dist.

(ft)
Velocity
(fps)

Time (hrs)

#1 1 3. Short grass pasture 47.50 190.00 400.00 5.510 0.020

#1 1 Time of Concentration: 0.020

#1 2 3. Short grass pasture 45.71 160.00 350.00 5.400 0.018

8. Large gullies, diversions, and low
flowing streams

21.09 135.00 640.00 13.770 0.012

#1 2 Time of Concentration: 0.030

#1 3 1. Forest with heavy ground litter 43.33 65.00 150.00 1.660 0.025

#1 3 Time of Concentration: 0.025

#2 1 3. Short grass pasture 43.59 170.00 390.00 5.280 0.020

#2 1 Time of Concentration: 0.020

#2 2 1. Forest with heavy ground litter 31.82 105.00 330.00 1.420 0.064

#2 2 Time of Concentration: 0.064

#2 3 1. Forest with heavy ground litter 34.09 75.00 220.00 1.470 0.041

#2 3 Time of Concentration: 0.041

#2 4 3. Short grass pasture 41.67 100.00 240.00 5.160 0.012

#2 4 Time of Concentration: 0.012

#3 1 1. Forest with heavy ground litter 52.00 260.00 500.00 1.820 0.076

#3 1 Time of Concentration: 0.076

#4 1 3. Short grass pasture 12.96 35.00 270.00 2.880 0.026

8. Large gullies, diversions, and low
flowing streams

35.14 130.00 370.00 17.780 0.005

8. Large gullies, diversions, and low
flowing streams

9.26 25.00 270.00 9.120 0.008

#4 1 Time of Concentration: 0.039

#4 2 1. Forest with heavy ground litter 25.00 90.00 360.00 1.260 0.079

8. Large gullies, diversions, and low
flowing streams

13.79 40.00 290.00 11.140 0.007

9. Small streams flowing bankfull 4.17 10.00 240.00 18.370 0.003

#4 2 Time of Concentration: 0.089

#4 3 1. Forest with heavy ground litter 27.27 90.00 330.00 1.320 0.069

#4 3 Time of Concentration: 0.069

#5 1 1. Forest with heavy ground litter 42.86 60.00 140.00 1.650 0.023

8. Large gullies, diversions, and low
flowing streams

5.00 80.00 1,600.00 6.700 0.066

#5 1 Time of Concentration: 0.089

#5 2 3. Short grass pasture 48.28 140.00 290.00 5.550 0.014

8. Large gullies, diversions, and low
flowing streams

24.39 100.00 410.00 14.810 0.007
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Stru
#

SWS
#

Land Flow Condition Slope (%)
Vert. Dist.

(ft)
Horiz. Dist.

(ft)
Velocity
(fps)

Time (hrs)

8. Large gullies, diversions, and low
flowing streams

2.50 10.00 400.00 4.740 0.023

8. Large gullies, diversions, and low
flowing streams

13.46 70.00 520.00 11.000 0.013

#5 2 Time of Concentration: 0.057

#5 3 3. Short grass pasture 44.44 80.00 180.00 5.330 0.009

#5 3 Time of Concentration: 0.009

#6 1 3. Short grass pasture 33.33 110.00 330.00 4.610 0.019

0.00 0.00 0.00 0.000 0.000

#6 1 Time of Concentration: 0.019

#6 2 1. Forest with heavy ground litter 42.42 140.00 330.00 1.640 0.055

8. Large gullies, diversions, and low
flowing streams

5.15 35.00 680.00 6.800 0.027

9. Small streams flowing bankfull 2.00 10.00 500.00 12.720 0.010

#6 2 Time of Concentration: 0.092

#6 3 1. Forest with heavy ground litter 39.13 90.00 230.00 1.580 0.040

9. Small streams flowing bankfull 12.93 75.00 580.00 32.360 0.004

9. Small streams flowing bankfull 2.25 9.00 400.00 13.500 0.008

#6 3 Time of Concentration: 0.052

#6 4
5. Nearly bare and untilled, and
alluvial valley fans

0.10 0.02 20.00 0.310 0.017

#6 4 Time of Concentration: 0.017

#6 5 3. Short grass pasture 60.00 120.00 199.99 6.190 0.008

8. Large gullies, diversions, and low
flowing streams

5.13 10.00 195.00 6.790 0.007

8. Large gullies, diversions, and low
flowing streams

33.33 40.00 120.00 17.320 0.001

#6 5 Time of Concentration: 0.016

#6 6 1. Forest with heavy ground litter 51.61 80.00 155.00 1.810 0.023

#6 6 Time of Concentration: 0.023

#7 1 3. Short grass pasture 8.13 65.00 800.00 2.280 0.097

8. Large gullies, diversions, and low
flowing streams

9.12 155.00 1,700.00 9.050 0.052

#7 1 Time of Concentration: 0.149

#7 2 1. Forest with heavy ground litter 38.10 80.00 210.00 1.560 0.037

8. Large gullies, diversions, and low
flowing streams

18.28 85.00 465.00 12.820 0.010

9. Small streams flowing bankfull 3.67 29.00 790.00 17.240 0.012

#7 2 Time of Concentration: 0.059

#7 3 1. Forest with heavy ground litter 30.26 115.00 380.00 1.390 0.075

8. Large gullies, diversions, and low
flowing streams

7.29 35.00 480.00 8.100 0.016

9. Small streams flowing bankfull 1.43 5.00 350.00 10.750 0.009

#7 3 Time of Concentration: 0.100

#7 4 3. Short grass pasture 37.50 15.00 40.00 4.890 0.002

1. Forest with heavy ground litter 38.10 80.00 210.00 1.560 0.037
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Stru
#

SWS
#

Land Flow Condition Slope (%)
Vert. Dist.

(ft)
Horiz. Dist.

(ft)
Velocity
(fps)

Time (hrs)

8. Large gullies, diversions, and low
flowing streams

18.28 85.00 465.00 12.820 0.010

9. Small streams flowing bankfull 3.67 29.00 790.00 17.240 0.012

#7 4 Time of Concentration: 0.061

#7 5
5. Nearly bare and untilled, and
alluvial valley fans

0.10 0.02 20.02 0.310 0.017

#7 5 Time of Concentration: 0.017

#7 6 3. Short grass pasture 35.71 100.00 280.00 4.780 0.016

8. Large gullies, diversions, and low
flowing streams

38.89 70.00 180.00 18.700 0.002

#7 6 Time of Concentration: 0.018

#7 7
5. Nearly bare and untilled, and
alluvial valley fans

1.25 1.00 80.00 1.110 0.020

3. Short grass pasture 0.00 0.00 0.00 0.000 0.000

#7 7 Time of Concentration: 0.007

#8 1 3. Short grass pasture 14.29 60.00 420.00 3.020 0.038

8. Large gullies, diversions, and low
flowing streams

23.08 30.00 130.00 14.410 0.002

#8 1 Time of Concentration: 0.040

#8 2 1. Forest with heavy ground litter 36.76 125.00 340.00 1.530 0.061

8. Large gullies, diversions, and low
flowing streams

18.39 80.00 435.00 12.860 0.009

9. Small streams flowing bankfull 2.30 10.00 435.00 13.640 0.008

#8 2 Time of Concentration: 0.078

#8 3 1. Forest with heavy ground litter 45.45 150.00 330.00 1.700 0.053

8. Large gullies, diversions, and low
flowing streams

14.84 95.00 640.00 11.550 0.015

9. Small streams flowing bankfull 2.78 5.00 180.00 14.990 0.003

#8 3 Time of Concentration: 0.071

#8 4 3. Short grass pasture 25.00 15.00 60.00 4.000 0.004

#8 4 Time of Concentration: 0.004

#8 5
5. Nearly bare and untilled, and
alluvial valley fans

0.10 0.02 20.02 0.310 0.017

#8 5 Time of Concentration: 0.017

#8 6 3. Short grass pasture 50.00 100.00 200.00 5.650 0.009

3. Short grass pasture 30.00 60.00 200.00 4.380 0.012

#8 6 Time of Concentration: 0.021

#8 7 1. Forest with heavy ground litter 18.18 40.00 220.00 1.070 0.057

3. Short grass pasture 23.53 40.00 170.00 3.880 0.012

#8 7 Time of Concentration: 0.069

#9 1 3. Short grass pasture 5.41 20.00 370.00 1.850 0.055

3. Short grass pasture 60.00 60.00 100.00 6.190 0.004

8. Large gullies, diversions, and low
flowing streams

2.98 20.00 670.00 5.180 0.035

8. Large gullies, diversions, and low
flowing streams

26.85 145.00 540.00 15.540 0.009

#9 1 Time of Concentration: 0.103
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Stru
#

SWS
#

Land Flow Condition Slope (%)
Vert. Dist.

(ft)
Horiz. Dist.

(ft)
Velocity
(fps)

Time (hrs)

#9 2 1. Forest with heavy ground litter 37.84 140.00 370.00 1.550 0.066

8. Large gullies, diversions, and low
flowing streams

20.00 90.00 450.00 13.410 0.009

9. Small streams flowing bankfull 2.27 5.00 220.00 13.560 0.004

#9 2 Time of Concentration: 0.079

#9 3 1. Forest with heavy ground litter 44.83 130.00 290.00 1.690 0.047

8. Large gullies, diversions, and low
flowing streams

27.18 140.00 515.00 15.640 0.009

9. Small streams flowing bankfull 2.27 5.00 220.00 13.560 0.004

#9 3 Time of Concentration: 0.060

#9 4 3. Short grass pasture 57.14 20.00 35.00 6.040 0.001

#9 4 Time of Concentration: 0.001

#9 5
5. Nearly bare and untilled, and
alluvial valley fans

0.10 0.02 20.00 0.310 0.017

#9 5 Time of Concentration: 0.017

#9 6 3. Short grass pasture 35.71 50.00 140.00 4.780 0.008

#9 6 Time of Concentration: 0.008

#10 1 3. Short grass pasture 29.63 40.00 135.00 4.350 0.008

3. Short grass pasture 2.68 15.00 560.00 1.300 0.119

8. Large gullies, diversions, and low
flowing streams

22.44 230.00 1,025.00 14.210 0.020

#10 1 Time of Concentration: 0.147

#10 2 1. Forest with heavy ground litter 58.62 170.00 290.00 1.930 0.041

8. Large gullies, diversions, and low
flowing streams

7.64 55.00 720.00 8.290 0.024

9. Small streams flowing bankfull 2.01 20.00 995.00 12.750 0.021

#10 2 Time of Concentration: 0.086

#10 3 1. Forest with heavy ground litter 46.00 230.00 500.00 1.710 0.081

9. Small streams flowing bankfull 40.74 55.00 135.00 57.440 0.000

9. Small streams flowing bankfull 2.04 19.00 930.00 12.860 0.020

#10 3 Time of Concentration: 0.101

#10 4 3. Short grass pasture 50.00 80.00 160.00 5.650 0.007

#10 4 Time of Concentration: 0.007

Subwatershed Muskingum Routing Details:

Stru
#

SWS
#

Land Flow Condition Slope (%)
Vert. Dist.

(ft)
Horiz. Dist.

(ft)
Velocity
(fps)

Time (hrs)

#1 1
8. Large gullies, diversions, and low
flowing streams

14.43 140.00 970.00 11.390 0.023

8. Large gullies, diversions, and low
flowing streams

10.00 5.00 50.00 9.480 0.001

#1 1 Muskingum K: 0.024

#1 2
8. Large gullies, diversions, and low
flowing streams

10.00 5.00 50.00 9.480 0.001

#1 2 Muskingum K: 0.001
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Stru
#

SWS
#

Land Flow Condition Slope (%)
Vert. Dist.

(ft)
Horiz. Dist.

(ft)
Velocity
(fps)

Time (hrs)

#2 1
8. Large gullies, diversions, and low
flowing streams

21.28 100.00 470.00 13.830 0.009

9. Small streams flowing bankfull 3.73 25.00 670.00 17.380 0.010

#2 1 Muskingum K: 0.019

#2 2 9. Small streams flowing bankfull 3.73 25.00 670.00 17.380 0.010

#2 2 Muskingum K: 0.010

#2 3 9. Small streams flowing bankfull 3.73 25.00 670.00 17.380 0.010

#2 3 Muskingum K: 0.010

#2 4 1. Forest with heavy ground litter 30.00 60.00 200.00 1.380 0.040

9. Small streams flowing bankfull 5.10 50.00 980.00 20.320 0.013

#2 4 Muskingum K: 0.053

#3 1
8. Large gullies, diversions, and low
flowing streams

13.79 120.00 870.00 11.140 0.021

#3 1 Muskingum K: 0.021

#4 1
8. Large gullies, diversions, and low
flowing streams

7.76 45.00 580.00 8.350 0.019

9. Small streams flowing bankfull 4.17 10.00 240.00 18.370 0.003

#4 1 Muskingum K: 0.022

#4 3 9. Small streams flowing bankfull 4.17 10.00 240.00 18.370 0.003

#4 3 Muskingum K: 0.003

#5 1 9. Small streams flowing bankfull 2.00 1.00 50.00 12.720 0.001

#5 1 Muskingum K: 0.001

#5 2
8. Large gullies, diversions, and low
flowing streams

5.00 80.00 1,600.00 6.700 0.066

9. Small streams flowing bankfull 2.00 1.00 50.00 12.720 0.001

#5 2 Muskingum K: 0.067

#5 3 3. Short grass pasture 66.67 110.00 165.00 6.530 0.007

8. Large gullies, diversions, and low
flowing streams

13.92 60.00 431.00 11.190 0.010

8. Large gullies, diversions, and low
flowing streams

13.33 70.00 525.00 10.950 0.013

8. Large gullies, diversions, and low
flowing streams

4.38 70.00 1,600.00 6.270 0.070

9. Small streams flowing bankfull 2.00 1.00 50.00 12.720 0.001

#5 3 Muskingum K: 0.101

#6 1
8. Large gullies, diversions, and low
flowing streams

23.08 60.00 260.00 14.410 0.005

8. Large gullies, diversions, and low
flowing streams

15.91 70.00 440.00 11.960 0.010

9. Small streams flowing bankfull 2.00 10.00 500.00 12.720 0.010

#6 1 Muskingum K: 0.025

#6 4
8. Large gullies, diversions, and low
flowing streams

21.88 70.00 320.00 14.030 0.006

8. Large gullies, diversions, and low
flowing streams

11.36 50.00 440.00 10.110 0.012

9. Small streams flowing bankfull 2.25 9.00 400.00 13.500 0.008

#6 4 Muskingum K: 0.026
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Stru
#

SWS
#

Land Flow Condition Slope (%)
Vert. Dist.

(ft)
Horiz. Dist.

(ft)
Velocity
(fps)

Time (hrs)

#6 5
8. Large gullies, diversions, and low
flowing streams

42.11 80.00 190.00 19.460 0.002

8. Large gullies, diversions, and low
flowing streams

10.27 75.00 730.00 9.610 0.021

9. Small streams flowing bankfull 2.25 9.00 399.99 13.500 0.008

#6 5 Muskingum K: 0.031

#6 6 3. Short grass pasture 60.00 120.00 200.00 6.190 0.008

8. Large gullies, diversions, and low
flowing streams

5.13 10.00 195.00 6.790 0.007

8. Large gullies, diversions, and low
flowing streams

33.33 40.00 120.00 17.320 0.001

8. Large gullies, diversions, and low
flowing streams

42.11 80.00 190.00 19.460 0.002

8. Large gullies, diversions, and low
flowing streams

10.27 75.00 730.00 9.610 0.021

9. Small streams flowing bankfull 2.25 9.00 400.00 13.500 0.008

#6 6 Muskingum K: 0.047

#7 1
8. Large gullies, diversions, and low
flowing streams

6.90 40.00 580.00 7.870 0.020

9. Small streams flowing bankfull 1.43 5.00 350.00 10.750 0.009

#7 1 Muskingum K: 0.029

#7 5 3. Short grass pasture 37.50 15.00 40.00 4.890 0.002

1. Forest with heavy ground litter 38.10 80.00 210.00 1.560 0.037

8. Large gullies, diversions, and low
flowing streams

18.28 85.00 465.00 12.820 0.010

9. Small streams flowing bankfull 3.67 29.00 790.01 17.240 0.012

#7 5 Muskingum K: 0.061

#7 6
8. Large gullies, diversions, and low
flowing streams

21.43 165.00 770.00 13.880 0.015

9. Small streams flowing bankfull 3.67 29.00 790.01 17.240 0.012

#7 6 Muskingum K: 0.027

#7 7 3. Short grass pasture 36.36 40.00 110.00 4.820 0.006

9. Small streams flowing bankfull 24.44 165.00 675.00 44.490 0.004

9. Small streams flowing bankfull 3.67 29.00 790.00 17.240 0.012

#7 7 Muskingum K: 0.067

#8 1
8. Large gullies, diversions, and low
flowing streams

15.56 140.00 900.00 11.830 0.021

9. Small streams flowing bankfull 2.30 10.00 435.00 13.640 0.008

#8 1 Muskingum K: 0.029

#8 4 1. Forest with heavy ground litter 45.45 150.00 330.00 1.700 0.053

9. Small streams flowing bankfull 14.84 95.00 640.00 34.670 0.005

9. Small streams flowing bankfull 2.78 5.00 180.00 14.990 0.003

#8 4 Muskingum K: 0.061

#8 5 3. Short grass pasture 25.00 15.00 60.00 4.000 0.004

1. Forest with heavy ground litter 45.45 150.00 330.00 1.700 0.053

8. Large gullies, diversions, and low
flowing streams

14.84 95.00 640.00 11.550 0.015

9. Small streams flowing bankfull 2.78 5.00 180.00 14.990 0.003
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Stru
#

SWS
#

Land Flow Condition Slope (%)
Vert. Dist.

(ft)
Horiz. Dist.

(ft)
Velocity
(fps)

Time (hrs)

#8 5 Muskingum K: 0.075

#8 6
8. Large gullies, diversions, and low
flowing streams

22.82 235.00 1,030.00 14.320 0.019

9. Small streams flowing bankfull 2.78 5.00 180.00 14.990 0.003

#8 6 Muskingum K: 0.022

#8 7
8. Large gullies, diversions, and low
flowing streams

22.57 255.00 1,130.00 14.250 0.022

9. Small streams flowing bankfull 2.78 5.00 180.00 14.990 0.003

#8 7 Muskingum K: 0.025

#9 1
8. Large gullies, diversions, and low
flowing streams

15.91 140.00 880.00 11.960 0.020

9. Small streams flowing bankfull 2.27 5.00 220.00 13.560 0.004

#9 1 Muskingum K: 0.024

#9 4 1. Forest with heavy ground litter 44.83 130.00 290.00 1.690 0.047

8. Large gullies, diversions, and low
flowing streams

27.18 140.00 515.00 15.640 0.009

9. Small streams flowing bankfull 2.27 5.00 220.00 13.560 0.004

#9 4 Muskingum K: 0.060

#9 5 3. Short grass pasture 57.14 20.00 35.00 6.040 0.001

1. Forest with heavy ground litter 44.83 130.00 290.00 1.690 0.047

8. Large gullies, diversions, and low
flowing streams

27.18 140.00 515.00 15.640 0.009

9. Small streams flowing bankfull 2.27 5.00 220.00 13.560 0.004

#9 5 Muskingum K: 0.061

#9 6
5. Nearly bare and untilled, and
alluvial valley fans

0.10 0.02 20.00 0.310 0.017

3. Short grass pasture 57.14 20.00 35.00 6.040 0.001

1. Forest with heavy ground litter 44.83 130.00 290.00 1.690 0.047

8. Large gullies, diversions, and low
flowing streams

27.18 140.00 515.00 15.640 0.009

9. Small streams flowing bankfull 2.27 5.00 220.00 13.560 0.004

#9 6 Muskingum K: 0.078

#10 1
8. Large gullies, diversions, and low
flowing streams

7.64 55.00 720.00 8.290 0.024

9. Small streams flowing bankfull 2.01 20.00 995.00 12.750 0.021

#10 1 Muskingum K: 0.045

#10 4 1. Forest with heavy ground litter 46.00 230.00 500.00 1.710 0.081

8. Large gullies, diversions, and low
flowing streams

40.74 55.00 135.00 19.140 0.001

8. Large gullies, diversions, and low
flowing streams

2.04 19.00 930.00 4.280 0.060

#10 4 Muskingum K: 0.142
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APPENDIX E 

Fill Placement Optimization Process 

(FPOP) 



ICG Hazard, LLC 
KDNR Permit No. 897-0587 

USACE ID No. LRL-2010-490 

 

 SMCRA Design FPOP Design Final Design 
Accumulated Overburden (with coal volume) 54,928,989 yd3 54,928,989 yd3 54,928,989 yd3 

Overburden (minus coal volume) 50,354,456 yd3 50,354,456 yd3 50,354,456 yd3 
Swell Volume 12,588,452 yd3 12,588,452 yd3 12,588,452 yd3 

Total Swelled Overburden Volume (Total 
Material) 

62,942,257 yd3 62,942,257 yd3 62,942,257 yd3 

Total Backfill Volume 49,947,035 yd3 35,991,182 yd3 49,947,035 yd3 
Excess Spoil Volume 12,995,222 yd3 26,951,075 yd3 12,995,222 yd3 
 Total Stream Impact 2,303 linear ft 5,204 linear ft 2,303 linear ft 

Total EIU Impact 1,267 2,364 1,267 
 

 

 

 

 

Summary of Key FPOP Minimization Values 

FPOP Excess Spoil Volume 26,951,075 yd3 

FPOP Backfill Volume 35,991,182 
FPOP Total Swelled Overburden (minus coal volume) 62,942,257 yd3 

Maximum Stream Impact 5,204 linear ft 
Optimized EIU Impact 2,364  
SMCRA Stream Impact 2,303 linear ft 

SMCRA EIU Impact 1,267 
Target Fill Volume 29,596,752 yd3 

Existing Fills None 
Fills Considered for Optimization A, B, C, F, H 

Fills to be Approved Hollow Fill 1 (same as Hollow A in FPOP) 
Final Fill Design against Maximum Stream Length 2,303/5,204 = 0.4 

Stream Length Reduction 2,901 linear ft 
EIU Reduction 1,097 
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ICG HAZARD, LLC 
KDNR PERMIT NO. 897-0587 
USACE ID NO. LRL-2010-490 

 
 

FILL PLACEMENT OPTIMIZATION PROCESS 
 

August 2014 
 
 
ICG Hazard, LLC (ICG) is proposing to develop a new surface mining operation in Perry County, 
Kentucky, near Dunraven.  The new surface mining project is under KDNR Permit No. 897-0587.  
This project proposes area mining of the Hazard 7, Hazard 8, and Hazard 9 coal reserves situated 
along Roseanne Branch, Clear Fork, and unnamed tributaries of Grapevine Creek, as well as Abes 
Branch and unnamed tributaries of Sam Campbell Branch.  The project proposed contour mining of 
the Hazard 5A coal reserves along unnamed tributaries of Sam Campbell Branch; however, the 5A 
seam (the lowest seam), will only be mined in a few areas where practicable and not in the entire 
proposed area.  The entire project area is bound to the north by Grapevine Creek, to the west by 
Clear Fork and Abes Branch, to the east by an unnamed tributary of Grapevine Creek, and to the 
south by Sam Campbell Branch.  Grapevine Creek and Sam Campbell Branch are tributaries of the 
North Fork of the Kentucky River. 
 
The federal action being considered is the issuance of a Clean Water Act Section 404 Nationwide 
Permit 49 by the U.S. Army Corps of Engineers (COE) to authorize the placement of one hollow 
fill resulting from on-site excavation and a sediment control pond within the waters of the United 
States.  Impacts to waters of the United States include Hollow Fill 1, Pond 1, drainage corridor, 
pond maintenance area, and one mine-through impact area. 
 
On December 16, 2009, the Kentucky Energy and Environmental Cabinet’s Department for Natural 
Resources issued Reclamation Advisory Memorandum (RAM) #145, which provides guidelines for 
the Fill Placement Optimization Process.  This process is intended to provide an objective process 
for achieving Approximate Original Contour (AOC) while also minimizing the amount of excess 
overburden placed in storage sites, such as hollow fills.   
 
This document details the Fill Placement Optimization Process as it was applied to the proposed 
project.  Details of each step in the process are provided. 
 
Step 1 – Determination of Overburden / Interburden Quantity 
 
The boundaries of the Hazard 5A, Hazard 7, Hazard 8, and Hazard 9 coal seams can be seen on the 
attached Mining Methods and Extent map.  The lowest coal seam to be mined varies throughout the 
project area, with the Hazard 5A coal seam the lowest seam in the southern portion, and the Hazard 
7 or 8 coal seam the lowest throughout the rest of the project.  The primary method of coal recovery 
throughout the project is area mining of the Hazard 7, Hazard 8, and Hazard 9 coal seams, with 
contour mining also proposed in the Hazard 5A seam in some areas.  As previously mentioned, this 
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5A seam will only be mined a portion of the proposed contour mining area where practicable.  See 
the attached Plan View and Cross-sections for details.  See Tables 1 and 2 for overburden and coal 
volumes, respectively. 
 

Table 1. Overburden Volumes 
 Volume of Overburden (yd3) 

Total 54,928,989 
 
 

Table 2. Coal Volume 
Seam Volume of Coal (yd3) 

Coal Volume of Hazard 5A,  
Hazard 7, Hazard 8,  
And Hazard 9 seams 

4,575,183 

Total 4,575,183 
 
Step 2 – Determination of Anticipated Swell Factor 
 
A swell factor of 25% was used for the proposed project.  The calculation for total swelled 
overburden volume can be seen below.  See the attached Overburden Balance for details. 
 
 

Total Excavation Volume – Coal Volume = Overburden Volume 
 

Overburden Volume x 25% = Swell Volume 
 

Overburden Volume + Swell Volume = Total Swelled Overburden Volume 
 
 

Total Swelled Overburden Volume = 62,942,257 yd3 
 

Step 3 – Initial Backfill 
 
The following conditions have been set in the determination of the initial backfill: 
 

o Total setbacks from the outcrop of the lowest seam range from 55.4 - 64.7 feet to allow for 
drainage, natural berms, and access roads.   
 

o All berms are offset by 15 feet from the lowest seam to be mined in each area. 
 

o All perimeter access roads have a width of 20 feet. 
 

o Drainage control design has been determined as prescribed in RAM #145, resulting in a 
width ranging from 20.4 to 29.7 feet for all structures for drainage control.  This, added to 
the 35-foot setback for berms and perimeter access roads, means that the overall offset 
width will range from 55.4 - 64.7 feet.  
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o Because the Hazard 5A seam will only be mined in some practicable areas and not the entire 
proposed contour mining area, offsets for drainage, berms, and access roads were taken 
from the Hazard 7 seams.  The area between the Hazard 5A and 7 seam was taken back to 
AOC.   
 

o Backfill calculations and cross-sections use a 2.4H:1V slope configuration on all areas for 
which reclamation of the highwall was feasible.  On contour areas, steeper slopes were used 
in order to reclaim the highwall. 
 

o Backfill elevations do not exceed pre-mining elevations along the pre-mining watershed 
boundary within each watershed. 
 

o For all contour or point removal areas, the backfill eliminates all highwall. 
 
The backfill volume has been calculated to be 35,991,182 yd3.  See the attached Backfill Plan for plan 
view and cross-sections of the proposed backfill configuration. 
 
 
Step 4 – Determination of Excess Spoil Volume 
 
The calculation for excess overburden volume can be seen below.   
 

 
Total Swelled Overburden Volume – Backfill Volume = Excess Overburden Volume 

 
62,942,257 yd3 – 35,991,182 yd3 = 26,951,075 yd3 

 
Excess Overburden Volume = 26,951,075 yd3 

 

 

 
Step 5 – Excess Spoil Disposal Locations 
 
Potential excess overburden disposal locations that were contiguous with the mining area were 
identified.  See the attached Excess Overburden Disposal Locations map for details of potential 
locations and factors that limit fill placement.  The following site-specific criteria were used to assess 
the potential for overburden placement, and to determine the maximum downstream toe location 
for each potential fill: 
 

Ability to construct a stable fill 
Sufficient acreage for sediment and drainage control below a fill 
Surface rights, including avoidance of residences and cemetery displacement 
Gas well and gas line placement 

 
The following disposal locations were analyzed: 
 



ICG Hazard, LLC KDNR No. 897-0587  Fill Placement Optimization Process 
 

 

 
Summit Engineering, Inc. 4 August 2014             

Hollow A, an Unnamed Tributary of Sam Campbell Branch, is an acceptable excess overburden 
storage location.  A stable fill could be constructed in this location, with sufficient acreage for 
sediment and drainage control below the fill.   
 
Hollow B, an Unnamed Tributary of Clear Fork, is an acceptable excess overburden storage 
location.  A stable fill could be constructed in this location, with sufficient acreage for sediment and 
drainage control below the fill.   
 
Hollow C, an Unnamed Tributary of Clear Fork, is an acceptable excess overburden storage 
location.  A stable fill could be constructed in this location, with sufficient acreage for sediment and 
drainage control below the fill.   
 
Hollow D, an Unnamed Tributary of Clear Fork, is not an acceptable excess overburden storage 
location.  While a stable fill could be constructed in this location, it would not allow sufficient 
acreage for sediment and drainage control below the fill. 
 
Hollow E, an Unnamed Tributary of Clear Fork, is not an acceptable excess overburden storage 
location.  The displacement of existing residences would be required, and, therefore, this hollow was 
not considered. 
 
Hollow F, an Unnamed Tributary of Grapevine Creek, is an acceptable excess overburden storage 
location.  A stable fill could be constructed in this location, with sufficient acreage for sediment and 
drainage control below the fill.   
 
Hollow G, Roseanne Branch, is not an acceptable excess overburden storage location.  The 
displacement of existing residences would be required, and, therefore, this hollow was not 
considered. 
 
Hollow H, Sugar Camp Branch, is an acceptable excess overburden storage location.  A stable fill 
could be constructed in this location, with sufficient acreage for sediment and drainage control 
below the fill.  
 
 Hollow I, an Unnamed Tributary of Sam Campbell Branch, is not an acceptable excess overburden 
storage location.  An existing haul road with access to the scale house area and adjacent permit 897-
0543 is located within the hollow, and, therefore, it was not considered. 
 
Hollow J, an Unnamed Tributary of Sam Campbell Branch, is not an acceptable excess overburden 
storage location.  An existing haul road with access to the scale house area and adjacent permit 897-
0543 is located within the hollow, and, therefore, it was not considered. 
 
 
Step 6 – Valley Fill Volumetrics – Non-optimized (Trial 1) 
 
See the attached ‘Valley Fill Volumetrics Trial 1 – Non-Optimized’ maps for details of each potential 
fill, along with the jurisdictional stream reaches included within the footprint of each fill.  The initial 
fill segment is located directly upstream of the ‘maximum upstream toe location.’  The toe of each of 
the remaining fill segments is located 200 feet downstream of the previous toe location.  The volume 
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of each fill segment can be found on the corresponding Valley Fill Volumetrics map and on the 
attached Valley Fill Volumetrics tables, which also include the stream length impacted by each 
segment and the volume of overburden per linear foot of stream impact.   
 
A volume matrix was developed using the overburden volume per impacted stream foot, and hollow 
fill segments were chosen based on the highest ratio of overburden volume per stream foot, with 
those segments that had no jurisdictional streams within the footprint of the fill (noted as NJS) 
chosen first.  Segments were intended to be chosen until the potential hollow fill volume exceeded 
the Excess Overburden Volume calculated in Step 4 (26,951,075 yd3).  However, this was not 
possible, as the potential hollow fill volume (18,076,296 yd3) did not exceed the Excess Overburden 
Volume, resulting in the use of all potential hollow fill segments.  The volume matrix can be found 
in the following table. 
   
 

Table 3.  Valley Fill Volumetrics – Trial 1 (Non-optimized) – Volume Matrix 

Hollow      
A 

Hollow      
B 

Hollow      
C 

Hollow      
F 

Hollow 
H 

NJD 1,027 6,131 792 690 

NJD 803 1,502 1,032 936 

NJD 1,990  1,428 1,166 

1,266 2,310  853 1,342 

2,098 1,837   1,917 

2,183 2,145   1,746 

2,184 2,298   1,494 

2,992    1,857 

3,057     

3,084     

3,046     

2,760     

3,374     

3,608     

1,938     

7,751     

7,468     

     
NJD – indicates that no jurisdictional streams were located within the footprint of the potential fill slice. 

 
After slices were chosen, the corresponding stream impact and EIU loss were determined.  The 
attached tables illustrate the storage volume in each potential hollow fill, the total SMCRA Stream 
Impact, and SMCRA EIU Impact.  Trial 1 (non-optimized) would result in the use of all of the 
potential hollow fills identified, which would impact 8,154 linear feet of jurisdictional stream and 
cause a loss of 2,958 EIUs.  However, the use of all of the potential hollow fills would not be 
sufficient to contain the Excess Overburden calculated in Step 4 (26,951,075 yd3).  A summary can 
be found in the table below. 
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Table 4.  Valley Fill Volumetrics – Trial 1 (Non-optimized) – Summary 

Hollow 
Overburden Volume 

Contained           
(cubic yards) 

Stream Impact      
(linear feet) 

EIU Impact        
(EIUs) 

A 11,240,373 3,565 1,960.8 
B 2,920,931 1,580 742.6 
C 515,196 229 36.6 
F 1,160,390 1,180 944.0 
H 2,239,406 1,600 480.0 
I 377,753 1,078 636.0 

Total 18,076,296 8,154 4,164 
 
 
Step 7 – Identification of Off-site Disposal Options 
 
Potential excess overburden storage sites within one-half mile of the project area were reviewed for 
their suitability as off-site excess overburden storage locations.  Sites already analyzed in Step 5 were 
not included this this analysis.  The following site-specific criteria were used to assess potential 
hollows: 
 

Ability to construct a stable fill 
Sufficient acreage for sediment and drainage control below a fill 
Surface rights, including avoidance of residences and cemetery displacement 
Gas well and gas line placement 
No filling of sites needed for other infrastructure 
Feasible Hauling distance 

 
See the attached Off-site Disposal Locations Map to see site locations.  The following sites were 
analyzed for potential off-site disposal: 
 
Sites A, an unnamed tributary of Abes Branch, and B, Abes Branch, are located within one-half mile 
of the project area and a stable fill could be constructed in each of these sites; however, surface 
rights issues and a road that runs along Abes Branch prevent these sites from being considered as 
potential off-site disposal locations. 
 
 Site C, in the head of Clear Fork, is located within one-half mile of the project area and a stable fill 
could be constructed in the site; however, Clear Fork Road runs through this hollow.  Therefore, 
this site is eliminated as a potential off-site disposal location. 
 
Sites D, E, and F, unnamed tributaries of Clear Fork, are all within one-half mile of the project area 
and a stable fill could be constructed in these sites; however, ICG does not control surface rights in 
these locations.  Residences are located within the sites that would have to be relocated if these 
hollows were used for off-site disposal.  Therefore, these sites were eliminated as potential off-site 
disposal locations. 



ICG Hazard, LLC KDNR No. 897-0587  Fill Placement Optimization Process 
 

 

 
Summit Engineering, Inc. 7 August 2014             

 
Site G, an unnamed tributary of Grapevine Creek, is located within one-half mile of the project area 
and a stable fill could be constructed in this location; however, ICG does not control the surface 
rights in this area and residences would have to be relocated.  This site was, therefore, eliminated as 
a potential off-site disposal location. 
 
Site H, an unnamed tributary of Sam Campbell Branch, is located within one-half mile of the project 
area and a stable fill could be constructed in this site; however, an existing haul road used in this 
permit and ICG KDNR Permit No. 897-0543 is located within this hollow and eliminates the site 
from being considered as a potential off-site disposal location. 
 
Sites I, in the head of Sam Campbell Branch, and J, an unnamed tributary of Sam Campbell Branch, 
are located within one-half mile of the project area and a stable fill could be constructed in these 
sites; however, this site is currently utilized by ICG KDNR Permit No. 897-0543 for spoil storage 
and was, therefore, eliminated as a potential off-site disposal location.  
 
Site K, an unnamed tributary of Grapevine Creek, is located within one-half mile of the project area 
and a stable fill could be constructed in this location; however, because of how the coal reserves lay 
within the project area, access to the property, quality of coal throughout the property, and the ratio 
of the total cubic yards of overburden to the total recoverable tons of coal, ICG must begin mining 
in the southwestern end of the project.  Hauling spoil to the northeast area of the project is not 
feasible and would require hauling on public roads.  This site was, therefore, eliminated as a potential 
off-site disposal location. 
 
None of the off-site disposal locations were deemed as feasible options.  Thus, the Excess 
Overburden Volume will remain the same.  Excess overburden volume is calculated as follows: 
 

Excess Overburden Volume – (Off-site Disposal Volume x (Excess Overburden Volume/Total Swelled 
Overburden Volume)) = New Excess Overburden Volume 

 
26,951,075 yd3 - (0 yd3 x (26,951,075 yd3/62,942,257 yd3)) = 26,951,075 yd3 

 
New Excess Overburden Volume = 26,951,075 yd3 

 
Step 8 – Adjusted Fill Deck Elevation 
 
For each watershed in which a potential fill was located, the adjusted fill deck elevation was 
calculated depending on the predominant mining method, area or contour, within that location.  For 
all locations considered on this project, the predominant method was area mining and, therefore, the 
adjusted fill deck elevation was calculated as follows. 
 
The average difference in elevation from the highwall or ridgeline (dependent upon the method of 
coal recovery) to the lowest coal seam to be mined was calculated.  The attached exhibits include 
profile views of each potential fill location, as well as a plan view of the watershed and tables 
containing the details of the adjusted fill deck elevation calculation.  The equation for calculation of 
the adjusted fill deck elevation is included below, in addition to an example from Hollow A of the 
proposed project.   
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Adjusted Fill Deck Elevation = ((Average Ridgeline Elevation – Average Elevation of the Lowest Coal Seam) x 

0.25) + Average Elevation of the Lowest Coal Seam 
 
 

Adjusted Fill Deck Elevation (Hollow A) = ((1410 ft – 1254 ft) x 0.25) + 1254 ft) 
 
 

Adjusted Fill Deck Elevation (Hollow A) = 1293 ft 
 

See the table below for a summary of initial fill deck elevations and adjusted fill deck elevations for 
each potential hollow fill. 
 

Table 5.  Fill Deck Elevation 

Site 
Adjusted Fill Deck 

Elevation (ft) 

A 1293 
B 1285 
C 1275 
F 1277 
H 1279 

 
 
Step 9 – Valley Fill Volumetrics – Optimized (Trial 2) 
 
See the attached ‘Valley Fill Volumetrics Trial 2 – Optimized’ maps for details of each potential fill, 
along with the jurisdictional stream reaches included within the footprint of each fill.  The initial fill 
segment is located directly upstream of the ‘maximum upstream toe location.’  The toe of each of 
the remaining fill segments is located 200 feet downstream of the previous toe location.  The 
Adjusted Fill Deck Elevation has been used in the design of each fill.  In addition, the toe of the 
adjacent backfill has been moved to a location vertically above the outcrop of the lowest seam to be 
mined when possible.   
 
The volume of each fill segment can be found on the corresponding Valley Fill Volumetrics map 
and on the attached Valley Fill Volumetrics tables, which also include the stream length impacted by 
each segment and the volume of overburden per linear foot of stream impact.  A volume matrix was 
developed using the overburden volume per impacted stream foot.  
 
 
Step 10 – Valley Fill Selection 
 
Hollow fill segments were chosen based on the highest ratio of overburden volume per stream foot, 
with those segments that had no jurisdictional streams within the footprint of the fill (noted as NJD) 
chosen first.  Segments were supposed to be chosen until the potential hollow fill volume exceeded 
the Adjusted Excess Overburden Volume calculated in Step 7 (26,951,075 yd3).  The volume matrix 
can be found in the following table.  



ICG Hazard, LLC KDNR No. 897-0587  Fill Placement Optimization Process 
 

 

 
Summit Engineering, Inc. 9 August 2014             

 
 

Table 6.  Valley Fill Volumetrics – Trial 2 (Optimized) – Volume Matrix 

Hollow      
A 

Hollow      
B 

Hollow      
C 

Hollow      
F 

Hollow      
H 

NJD 5,733 10,967 1,939 2,730 
NJD 1,818 2,350 2,237 4,332 
NJD 4,901 1,446 4,134 
2,276 7,124 347 2,839 
5,730 3,970 3,268 
4,849 4,527 3,867 
4,365 4,424 2,826 
5,259  3,251 
6,916  

13,955  

8,432     

5,659     

6,126     

7,053     

4,772     

12,374     

10,831     
NJD – indicates that no jurisdictional streams were located within the footprint of the potential fill slice. 

 
 
After slices were chosen, the corresponding stream impact and EIU loss were determined.  The 
attached tables illustrate the storage volume in each potential hollow fill required to contain the 
Adjusted Excess Overburden calculated in Step 7 (26,951,075 yd3), the Maximum Stream Impact, 
and the Optimized EIU Impact.   
 
 

Table 7.  Valley Fill Volumetrics – Trial 2 (Optimized) – Summary 

Hollow 
Overburden Volume 

Contained           
(cubic yards) 

Stream Impact      
(linear feet) 

EIU Impact        
(EIUs) 

A 22,658,372 3,263 1794.7 
B 642,125 112 52.6 
C 857,066 229 36.6 
F 0 0 0.0 
H 5,439,189 1,600 480.0 

Total 29,596,752 5,204 2,364 
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Step 11 – Mine Design 
 
The RAM 145 process for the proposed project allows the construction of hollow fills to impact 
5,204 linear feet of stream and to cause the loss of 2,364 EIUs.  ICG’s proposed mine plan, impacts 
2,303 linear feet of stream and results in the loss of 1,267 EIU’s.  Therefore, ICG’s proposed mine 
plan complies with the requirements of RAM 145.  
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ICG HAZARD, LLC

3228 SUMMIT SQUARE, SUITE 180

LEXINGTON, KY. 40509

ORIGINAL PLAN VIEW AND SECTIONS

SAM CAMPBELL BRANCH

PERMIT NO. 897-0587 

NOTED

08/08/14

D.HANNAH

A.CHILDERS

A.CHILDERS

897-0587

EXISTING CONFIGURATION

SCALE : 1" = 400'



 

 

 

 

 

 

 

 

 

 

STEP 2 ATTACHMENTS 



Swell Volume Total Excavation Backfill Volume Excess Spoil
Accumulated 
Overburden

Minus Coal 
Removal

Overburden 
Excavated

Cubic Yards Cubic Yards Cubic Yards Cubic Yards

TOTAL AREA 54,928,989 4,575,183 50,354,456 12,588,452 62,942,257 49,947,035 12,995,222

Total 54,928,989 4,575,183 50,354,456 12,588,452 62,942,257 49,947,035 12,995,222

ICG Hazard, LLC
PERMIT NO. 897-0587

ORIGINAL SURFACE MINE PLAN - OVERBURDEN BALANCE - SMCRA PERMIT BALANCE

AREA

Bank Cubic Yards



Swell Volume Total Excavation Backfill Volume Excess Spoil
Accumulated 
Overburden

Minus Coal 
Removal

Overburden 
Excavated

Cubic Yards Cubic Yards Cubic Yards Cubic Yards

TOTAL AREA 54,928,989 4,575,183 50,354,456 12,588,452 62,942,257 35,991,182 26,951,075

Total 54,928,989 4,575,183 50,354,456 12,588,452 62,942,257 35,991,182 26,951,075

ICG Hazard, LLC
PERMIT NO. 897-0587

MINIMIZED SURFACE MINE PLAN - OVERBURDEN BALANCE - RAM #145 BACKFILL 

AREA

Bank Cubic Yards



 

 

 

 

 

 

 

 

 

 

STEP 3 ATTACHMENTS 



Hollow A

   COUNTY

10 YR / 24 HR.   3.92 INCHES 188.83 CFS

SPILLWAY DESIGN:

FLOW DEPTH: 0.5 FT.
TOP WIDTH @ 
FLOW DEPTH:

175.0 FT.

FREEBOARD: 0 FT. BOT. WIDTH: 173.0 FT.

TOTAL DEPTH: 0.5 FT.
TOP WIDTH @ 
FREEBOARD 
DEPTH

175.0 FT.

STORAGE DESIGN:
ACRES 
DISTURBED: 96.34 AC.

AC / FT 
REQUIRED: 12.04 AC / FT

LINEAL FEET OF 
STRUCTURE 
AVAILABLE

 DEPTH AT 
SED. LEVEL

POND WIDTH AT 
BOTTOM

POND WIDTH AT 
SEDIMENT 

LEVEL

SIDE 
SLOPES

CROSS-
SECTIONAL 

AREA AT 
SED. LEVEL

(FT.) (FT.) (FT.) (FT.) (H : 1 V) ( SQ. FT.)

9850 2.5 16.3 26.3 2.00 53.26

LINEAL FEET OF 
STRUCTURE 
AVAILABLE

DEPTH AT 
TOP

POND WIDTH AT 
BOTTOM

POND WIDTH AT 
TOP

SIDE 
SLOPES

60 % CLEAN 
OUT  LEVEL

(FT.) (FT.) (FT.) (FT.) (H : 1 V) (FT.)

9850 3 16.3 28.3 2.00 1.6

CELL LENGTH: 19 AT 500 FEET AND

1 AT 350 FEET

DEPTHS @      
SED. LEVEL

0.25 0.5 1 2 4

5.5 8.3 6.9 4.2
4.5 10.7 9.6 7.3 2.8
3.5 14.3 13.5 11.7 8.2 1.2
2.5 20.7 20.1 18.8 16.3 11.3
1.5 35.1 34.8 34.0 32.5 29.5
0.5 106.4 106.3 106.0 105.5 104.5

-0.5

TYPICAL SEDIMENT CELL DIMENSION AT TOP WITH FREEBOARD 

POND WIDTH AT BOTTOM

SIDE SLOPES (H : 1V)

                                 STORM EVENT                RAINFALL AMOUNT FLOW

TYPICAL SEDIMENT CELL DIMENSION AT SEDIMENT POOL LEVEL

WV SEDIMENT CHANNEL DESIGN

ICG HAZARD, LLC

Application # 897-0587

CHANNEL NUMBER 

PERRY



Hollow B

   COUNTY

10 YR / 24 HR.   3.92 INCHES 71.05 CFS

SPILLWAY DESIGN:

FLOW DEPTH: 0.5 FT.
TOP WIDTH @ 
FLOW DEPTH:

67.1 FT.

FREEBOARD: 0 FT. BOT. WIDTH: 65.1 FT.

TOTAL DEPTH: 0.5 FT.
TOP WIDTH @ 
FREEBOARD 
DEPTH

67.1 FT.

STORAGE DESIGN:
ACRES 
DISTURBED: 36.25 AC.

AC / FT 
REQUIRED: 4.53 AC / FT

LINEAL FEET OF 
STRUCTURE 
AVAILABLE

 DEPTH AT 
SED. LEVEL

POND WIDTH AT 
BOTTOM

POND WIDTH AT 
SEDIMENT 

LEVEL

SIDE 
SLOPES

CROSS-
SECTIONAL 

AREA AT 
SED. LEVEL

(FT.) (FT.) (FT.) (FT.) (H : 1 V) ( SQ. FT.)

4655 2.5 12.0 22.0 2.00 42.40

LINEAL FEET OF 
STRUCTURE 
AVAILABLE

DEPTH AT 
TOP

POND WIDTH AT 
BOTTOM

POND WIDTH AT 
TOP

SIDE 
SLOPES

60 % CLEAN 
OUT  LEVEL

(FT.) (FT.) (FT.) (FT.) (H : 1 V) (FT.)

4655 3 12.0 24.0 2.00 1.7

CELL LENGTH: 9 AT 500 FEET AND

1 AT 155 FEET

DEPTHS @      
SED. LEVEL

0.25 0.5 1 2 4

5.5 6.3 5.0 2.2
4.5 8.3 7.2 4.9 0.4
3.5 11.2 10.4 8.6 5.1
2.5 16.3 15.7 14.5 12.0 7.0
1.5 27.9 27.5 26.8 25.3 22.3
0.5 84.7 84.6 84.3 83.8 82.8

-0.5

TYPICAL SEDIMENT CELL DIMENSION AT SEDIMENT POOL LEVEL

WV SEDIMENT CHANNEL DESIGN

ICG HAZARD, LLC

Application # 897-0587

CHANNEL NUMBER 

PERRY

TYPICAL SEDIMENT CELL DIMENSION AT TOP WITH FREEBOARD 

POND WIDTH AT BOTTOM

SIDE SLOPES (H : 1V)

                                 STORM EVENT                RAINFALL AMOUNT FLOW



Hollow C

   COUNTY

10 YR / 24 HR.   3.92 INCHES 18.44 CFS

SPILLWAY DESIGN:

FLOW DEPTH: 0.5 FT.
TOP WIDTH @ 
FLOW DEPTH:

18.9 FT.

FREEBOARD: 0 FT. BOT. WIDTH: 16.9 FT.

TOTAL DEPTH: 0.5 FT.
TOP WIDTH @ 
FREEBOARD 
DEPTH

18.9 FT.

STORAGE DESIGN:
ACRES 
DISTURBED: 9.41 AC.

AC / FT 
REQUIRED: 1.18 AC / FT

LINEAL FEET OF 
STRUCTURE 
AVAILABLE

 DEPTH AT 
SED. LEVEL

POND WIDTH AT 
BOTTOM

POND WIDTH AT 
SEDIMENT 

LEVEL

SIDE 
SLOPES

CROSS-
SECTIONAL 

AREA AT 
SED. LEVEL

(FT.) (FT.) (FT.) (FT.) (H : 1 V) ( SQ. FT.)

1427 2.5 9.4 19.4 2.00 35.91

LINEAL FEET OF 
STRUCTURE 
AVAILABLE

DEPTH AT 
TOP

POND WIDTH AT 
BOTTOM

POND WIDTH AT 
TOP

SIDE 
SLOPES

60 % CLEAN 
OUT  LEVEL

(FT.) (FT.) (FT.) (FT.) (H : 1 V) (FT.)

1427 3 9.4 21.4 2.00 1.7

CELL LENGTH: 2 AT 500 FEET AND

1 AT 427 FEET

DEPTHS @      
SED. LEVEL

0.25 0.5 1 2 4

5.5 5.2 3.8 1.0
4.5 6.9 5.7 3.5
3.5 9.4 8.5 6.8 3.3
2.5 13.7 13.1 11.9 9.4 4.4
1.5 23.6 23.2 22.4 20.9 17.9
0.5 71.7 71.6 71.3 70.8 69.8

-0.5

TYPICAL SEDIMENT CELL DIMENSION AT SEDIMENT POOL LEVEL

WV SEDIMENT CHANNEL DESIGN

ICG HAZARD, LLC

Application # 897-0587

CHANNEL NUMBER 

PERRY

TYPICAL SEDIMENT CELL DIMENSION AT TOP WITH FREEBOARD 

POND WIDTH AT BOTTOM

SIDE SLOPES (H : 1V)

                                 STORM EVENT                RAINFALL AMOUNT FLOW



Hollow F

   COUNTY

10 YR / 24 HR.   3.92 INCHES 35.95 CFS

SPILLWAY DESIGN:

FLOW DEPTH: 0.5 FT.
TOP WIDTH @ 
FLOW DEPTH:

34.9 FT.

FREEBOARD: 0 FT. BOT. WIDTH: 32.9 FT.

TOTAL DEPTH: 0.5 FT.
TOP WIDTH @ 
FREEBOARD 
DEPTH

34.9 FT.

STORAGE DESIGN:
ACRES 
DISTURBED: 18.34 AC.

AC / FT 
REQUIRED: 2.29 AC / FT

LINEAL FEET OF 
STRUCTURE 
AVAILABLE

 DEPTH AT 
SED. LEVEL

POND WIDTH AT 
BOTTOM

POND WIDTH AT 
SEDIMENT 

LEVEL

SIDE 
SLOPES

CROSS-
SECTIONAL 

AREA AT 
SED. LEVEL

(FT.) (FT.) (FT.) (FT.) (H : 1 V) ( SQ. FT.)

2987 2.5 8.4 18.4 2.00 33.43

LINEAL FEET OF 
STRUCTURE 
AVAILABLE

DEPTH AT 
TOP

POND WIDTH AT 
BOTTOM

POND WIDTH AT 
TOP

SIDE 
SLOPES

60 % CLEAN 
OUT  LEVEL

(FT.) (FT.) (FT.) (FT.) (H : 1 V) (FT.)

2987 3 8.4 20.4 2.00 1.7

CELL LENGTH: 5 AT 500 FEET AND

1 AT 487 FEET

DEPTHS @      
SED. LEVEL

0.25 0.5 1 2 4

5.5 4.7 3.3 0.6
4.5 6.3 5.2 2.9
3.5 8.7 7.8 6.1 2.6
2.5 12.7 12.1 10.9 8.4 3.4
1.5 21.9 21.5 20.8 19.3 16.3
0.5 66.7 66.6 66.4 65.9 64.9

-0.5

TYPICAL SEDIMENT CELL DIMENSION AT SEDIMENT POOL LEVEL

WV SEDIMENT CHANNEL DESIGN

ICG HAZARD, LLC

Application # 897-0587

CHANNEL NUMBER 

PERRY

TYPICAL SEDIMENT CELL DIMENSION AT TOP WITH FREEBOARD 

POND WIDTH AT BOTTOM

SIDE SLOPES (H : 1V)

                                 STORM EVENT                RAINFALL AMOUNT FLOW



Hollow H 

   COUNTY

10 YR / 24 HR.   4.3 INCHES 121.67 CFS

SPILLWAY DESIGN:

FLOW DEPTH: 0.5 FT.
TOP WIDTH @ 
FLOW DEPTH:

113.5 FT.

FREEBOARD: 0 FT. BOT. WIDTH: 111.5 FT.

TOTAL DEPTH: 0.5 FT.
TOP WIDTH @ 
FREEBOARD 
DEPTH

113.5 FT.

STORAGE DESIGN:
ACRES 
DISTURBED: 56.59 AC.

AC / FT 
REQUIRED: 7.07 AC / FT

LINEAL FEET OF 
STRUCTURE 
AVAILABLE

 DEPTH AT 
SED. LEVEL

POND WIDTH AT 
BOTTOM

POND WIDTH AT 
SEDIMENT 

LEVEL

SIDE 
SLOPES

CROSS-
SECTIONAL 

AREA AT 
SED. LEVEL

(FT.) (FT.) (FT.) (FT.) (H : 1 V) ( SQ. FT.)

5430 2.5 17.7 27.7 2.00 56.75

LINEAL FEET OF 
STRUCTURE 
AVAILABLE

DEPTH AT 
TOP

POND WIDTH AT 
BOTTOM

POND WIDTH AT 
TOP

SIDE 
SLOPES

60 % CLEAN 
OUT  LEVEL

(FT.) (FT.) (FT.) (FT.) (H : 1 V) (FT.)

5430 3 17.7 29.7 2.00 1.6

CELL LENGTH: 10 AT 500 FEET AND

1 AT 430 FEET

DEPTHS @      
SED. LEVEL

0.25 0.5 1 2 4

5.5 8.9 7.6 4.8
4.5 11.5 10.4 8.1 3.6
3.5 15.3 14.5 12.7 9.2 2.2
2.5 22.1 21.4 20.2 17.7 12.7
1.5 37.5 37.1 36.3 34.8 31.8
0.5 113.4 113.2 113.0 112.5 111.5

-0.5

TYPICAL SEDIMENT CELL DIMENSION AT SEDIMENT POOL LEVEL

WV SEDIMENT CHANNEL DESIGN

ICG HAZARD, LLC

Application # 897-0587

CHANNEL NUMBER 

PERRY

TYPICAL SEDIMENT CELL DIMENSION AT TOP WITH FREEBOARD 

POND WIDTH AT BOTTOM

SIDE SLOPES (H : 1V)

                                 STORM EVENT                RAINFALL AMOUNT FLOW
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ICG HAZARD, LLC

3228 SUMMIT SQUARE, SUITE 180

LEXINGTON, KY. 40509

BACKFILL PLAN VIEW AND SECTIONS
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STEP 6 ATTACHMENTS 



Station
Fill Slice 
Volume       

(cubic yards)

Stream 
Length 

(linear feet)

Overburden 
Volume / Linear 

Foot

Fill Slice 
Required    
(yes / no)

Overburden 
Volume Required 

(cubic yards)

Stream Length 
Impacted        

(linear feet)
EIUs Lost

0+00 219,833 0 NJD yes 219,833 0 0.0
2+00 373,191 0 NJD yes 373,191 0 0.0
4+00 350,341 0 NJD yes 350,341 0 0.0
6+00 243,102 192 1,266 yes 243,102 192 105.6
8+00 396,456 189 2,098 yes 396,456 189 104.0
10+00 449,715 206 2,183 yes 449,715 206 113.3
12+00 421,607 193 2,184 yes 421,607 193 106.2
14+00 613,347 205 2,992 yes 613,347 205 112.8
16+00 611,365 200 3,057 yes 611,365 200 110.0
18+00 576,625 187 3,084 yes 576,625 187 102.9
20+00 642,635 211 3,046 yes 642,635 211 116.1
22+00 543,783 197 2,760 yes 543,783 197 108.4
24+00 691,757 205 3,374 yes 691,757 205 112.8
26+00 681,936 189 3,608 yes 681,936 189 104.0
28+00 2,110,227 1,089 1,938 yes 2,110,227 1,089 599.0
30+00 1,619,890 209 7,751 yes 1,619,890 209 115.0
32+00 694,563 93 7,468 yes 694,563 93 51.2

Total 11,240,373 3,565 1960.8

Station
Fill Slice 
Volume       

(cubic yards)

Stream 
Length 

(linear feet)

Overburden 
Volume / Linear 

Foot

Fill Slice 
Required    
(yes / no)

Overburden 
Volume Required 

(cubic yards)

Stream Length 
Impacted      

(linear feet)
EIUs Lost

0+00 114,992 112 1,027 yes 114,992 112 52.6
2+00 162,120 202 803 yes 162,120 202 94.9
4+00 933,157 469 1,990 yes 933,157 469 220.4
6+00 462,085 200 2,310 yes 462,085 200 94.0
8+00 369,322 201 1,837 yes 369,322 201 94.5

10+00 428,932 200 2,145 yes 428,932 200 94.0
12+00 450,323 196 2,298 yes 450,323 196 92.1

Total 2,920,931 1,580 742.6

Station
Fill Slice 
Volume        

(cubic yards)

Stream 
Length 

(linear feet)

Overburden 
Volume / Linear 

Foot

Fill Slice 
Required    
(yes / no)

Overburden 
Volume Required 

(cubic yards)

Stream Length 
Impacted      

(linear feet)
EIUs Lost

0+00 226,836 37 6,131 yes 226,836 37 5.9
2+00 288,360 192 1,502 yes 288,360 192 30.7

Total 515,196 229 36.6

Station
Fill Slice 
Volume        

(cubic yards)

Stream 
Length 

(linear feet)

Overburden 
Volume / Linear 

Foot

Fill Slice 
Required    
(yes / no)

Overburden 
Volume Required 

(cubic yards)

Stream Length 
Impacted      

(linear feet)
EIUs Lost

0+00 164,804 208 792 yes 164,804 208 166.4
2+00 269,277 261 1,032 yes 269,277 261 208.8
4+00 297,091 208 1,428 yes 297,091 208 166.4
6+00 429,218 503 853 yes 429,218 503 402.4

Total 1,160,390 1,180 944.0

Station
Fill Slice 
Volume        

(cubic yards)

Stream 
Length 

(linear feet)

Overburden 
Volume / Linear 

Foot

Fill Slice 
Required    
(yes / no)

Overburden 
Volume Required 

(cubic yards)

Stream Length 
Impacted      

(linear feet)
EIUs Lost

0+00 134,617 195 690 yes 134,617 195 58.5
2+00 179,666 192 936 yes 179,666 192 57.6
4+00 231,946 199 1,166 yes 231,946 199 59.7
6+00 269,793 201 1,342 yes 269,793 201 60.3
8+00 379,477 198 1,917 yes 379,477 198 59.4
10+00 352,780 202 1,746 yes 352,780 202 60.6
12+00 312,349 209 1,494 yes 312,349 209 62.7
14+00 378,778 204 1,857 yes 378,778 204 61.2

Total 2,239,406 1,600 480.0

Total Overburden 
Volume Required 

(cubic yards)

Total Stream 
Length Impacted 

(linear ft)
Total EIU 

Impact
18,076,296 8,154 4,164

Hollow C - EII = 0.16

Hollow A - EII = 0.55

Hollow H - EII = 0.3

ICG Hazard, LLC - KDNR Permit No. 897-0587
Valley Fill Volumetrics Trial 1- Non-Optimized

Excess Overburden Volume = 26,951,075 cubic yards

Hollow B - EII = 0.47

Hollow F - EII = 0.8
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 LEGEND 

PERENNIAL WATERS

INTERMITTENT WATERS
NON-JURISDICTIONAL

EPHEMERAL  WATERS CULVERT

HOLLOW   A

STA. 4+00 = 350,341 cu.yds.

STA. 6+00 = 243,102 cu.yds.

STA. 10+00 = 449,715 cu.yds.

STA. 8+00 = 396,456 cu.yds.

STA. 2+00 = 373,191 cu.yds.

STA. 0+00 = 219,833 cu.yds.

STA. 12+00 = 421,607 cu.yds.

STA. 14+00 = 613,347 cu.yds.

STA. 16+00 = 611,365 cu.yds.

STA. 18+00 = 576,625 cu.yds.
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ICG HAZARD, LLC

3228 SUMMIT SQUARE, SUITE 180

LEXINGTON, KY. 40509

VALLEY FILL VOLUMETRICS

TRIAL 1-NON-OPTIMZED

HOLLOW-A

1"=500'08/08/2014

D.HANNAH

STA. 20+00 = 642,635 cu.yds.

STA. 24+00 = 691,757 cu.yds.

STA. 22+00 = 543,783 cu.yds.

STA. 26+00 = 681,936 cu.yds.

STA. 28+00 = 2,110,227 cu.yds.

STA. 30+00 = 1,619,890 cu.yds.

STA. 32+00 = 694,563 cu.yds.
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 LEGEND 

PERENNIAL WATERS

INTERMITTENT WATERS
NON-JURISDICTIONAL

EPHEMERAL  WATERS CULVERT

HOLLOW   B

STA. 4+00 = 933,157 cu.yds.

STA. 6+00 = 462,085 cu.yds.

STA. 10+00 = 428,932 cu.yds.

STA. 8+00 = 369,322 cu.yds.

STA. 2+00 = 162,120 cu.yds.

STA. 0+00 = 114,992 cu.yds.

STA. 12+00 = 450,323 cu.yds.
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HOLLOW-B

1"=500'08/08/2014

D.HANNAH
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 LEGEND 

PERENNIAL WATERS

INTERMITTENT WATERS
NON-JURISDICTIONAL

EPHEMERAL  WATERS CULVERT

HOLLOW   C

STA. 2+00 = 288,360 cu.yds.

STA. 0+00 = 226,836 cu.yds.
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 LEGEND 

PERENNIAL WATERS

INTERMITTENT WATERS
NON-JURISDICTIONAL

EPHEMERAL  WATERS CULVERT

HOLLOW   F

STA. 4+00 = 297,091 cu.yds.

STA. 6+00 = 429,218 cu.yds.

STA. 2+00 = 269,277 cu.yds.

STA. 0+00 = 164,804 cu.yds.
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 LEGEND 

PERENNIAL WATERS

INTERMITTENT WATERS
NON-JURISDICTIONAL

EPHEMERAL  WATERS CULVERT

HOLLOW   H

STA. 4+00 = 231,946 cu.yds.

STA. 6+00 = 269,793 cu.yds.

STA. 10+00 = 352,780 cu.yds.

STA. 8+00 = 379,477 cu.yds.

STA. 2+00 = 179,666 cu.yds.

STA. 0+00 = 134,617 cu.yds.

STA. 12+00 = 312,349 cu.yds.

STA. 14+00 = 378,778 cu.yds.
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STEP 7 ATTACHMENTS 
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STEP 8 ATTACHMENTS 
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STEP 9 ATTACHMENTS 



Station
Fill Slice 
Volume       

(cubic yards)

Stream 
Length 

(linear feet)

Overburden 
Volume / Linear 

Foot

Fill Slice 
Required    
(yes / no)

Overburden 
Volume Required 

(cubic yards)

Stream Length 
Impacted        

(linear feet)
EIUs Lost

0+00 1,162,865 0 NJD yes 1,162,865 0 0.0
2+00 1,436,553 0 NJD yes 1,436,553 0 0.0
4+00 947,752 0 NJD yes 947,752 0 0.0
6+00 436,944 192 2,276 yes 436,944 192 105.6
8+00 1,083,022 189 5,730 yes 1,083,022 189 104.0
10+00 998,951 206 4,849 yes 998,951 206 113.3
12+00 842,391 193 4,365 yes 842,391 193 106.2
14+00 1,078,185 205 5,259 yes 1,078,185 205 112.8
16+00 1,383,131 200 6,916 yes 1,383,131 200 110.0
18+00 2,609,547 187 13,955 yes 2,609,547 187 102.9
20+00 1,779,160 211 8,432 yes 1,779,160 211 116.1
22+00 1,114,737 197 5,659 yes 1,114,737 197 108.4
24+00 1,255,826 205 6,126 yes 1,255,826 205 112.8
26+00 1,332,958 189 7,053 yes 1,332,958 189 104.0
28+00 5,196,350 1089 4,772 yes 5,196,350 1,089 599.0
30+00 2,586,125 209 12,374 no    
32+00 1,007,313 93 10,831 no    

Total 22,658,372 3,263 1794.7

Station
Fill Slice 
Volume       

(cubic yards)

Stream 
Length 

(linear feet)

Overburden 
Volume / Linear 

Foot

Fill Slice 
Required    
(yes / no)

Overburden 
Volume Required 

(cubic yards)

Stream Length 
Impacted      

(linear feet)
EIUs Lost

0+00 642,125 112 5,733 yes 642,125 112 52.6
2+00 367,311 202 1,818 no    
4+00 2,298,795 469 4,901 no    
6+00 1,424,720 200 7,124 no    
8+00 797,922 201 3,970 no    

10+00 905,385 200 4,527 no    
12+00 867,044 196 4,424 no    

Total 642,125 112 52.6

Station
Fill Slice 
Volume        

(cubic yards)

Stream 
Length 

(linear feet)

Overburden 
Volume / Linear 

Foot

Fill Slice 
Required    
(yes / no)

Overburden 
Volume Required 

(cubic yards)

Stream Length 
Impacted      

(linear feet)
EIUs Lost

0+00 405,782 37 10,967 yes 405,782 37 5.9
2+00 451,284 192 2,350 yes 451,284 192 30.7

Total 857,066 229 36.6

Station
Fill Slice 
Volume        

(cubic yards)

Stream 
Length 

(linear feet)

Overburden 
Volume / Linear 

Foot

Fill Slice 
Required    
(yes / no)

Overburden 
Volume Required 

(cubic yards)

Stream Length 
Impacted      

(linear feet)
EIUs Lost

0+00 403,309 208 1,939 no    
2+00 583,802 261 2,237 no    
4+00 300,786 208 1,446 no    
6+00 174,672 503 347 no    

Total 0 0 0.0

Station
Fill Slice 
Volume        

(cubic yards)

Stream 
Length 

(linear feet)

Overburden 
Volume / Linear 

Foot

Fill Slice 
Required    
(yes / no)

Overburden 
Volume Required 

(cubic yards)

Stream Length 
Impacted      

(linear feet)
EIUs Lost

0+00 532,389 195 2,730 yes 532,389 195 58.5
2+00 831,680 192 4,332 yes 831,680 192 57.6
4+00 822,594 199 4,134 yes 822,594 199 59.7
6+00 570,650 201 2,839 yes 570,650 201 60.3
8+00 647,117 198 3,268 yes 647,117 198 59.4
10+00 781,062 202 3,867 yes 781,062 202 60.6
12+00 590,585 209 2,826 yes 590,585 209 62.7
14+00 663,112 204 3,251 yes 663,112 204 61.2

Total 5,439,189 1,600 480.0

Total Overburden 
Volume Required 

(cubic yards)

Total Stream 
Length Impacted 

(linear ft)
Total EIU 

Impact
29,596,752 5,204 2,364

Hollow C - EII = 0.16

Hollow A - EII = 0.55

Hollow H - EII = 0.3

ICG Hazard, LLC - KDNR Permit No. 897-0587
Valley Fill Volumetrics Trial 2- Optimized

Excess Overburden Volume = 26,951,075 cubic yards

Hollow B - EII = 0.47

Hollow F - EII = 0.8
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NON-JURISDICTIONAL

EPHEMERAL  WATERS CULVERT
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HOLLOW   A

STA. 4+00 = 947,752 cu.yds.

STA. 6+00 = 436,944 cu.yds.

STA. 10+00 = 998,951 cu.yds.

STA. 8+00 = 1,083,022 cu.yds.

STA. 2+00 = 1,436,553 cu.yds.

STA. 0+00 = 1,162,865 cu.yds.

STA. 12+00 = 842,391 cu.yds.

STA. 14+00 = 1,078,185 cu.yds.

STA. 16+00 = 1,383,131 cu.yds.

STA. 18+00 = 2,609,547 cu.yds.

STA. 20+00 = 1,779,160 cu.yds.

STA. 24+00 = 1,255,826 cu.yds.

STA. 22+00 = 1,114,737 cu.yds.

STA. 26+00 = 1,332,958 cu.yds.

STA. 28+00 = 5,196,350 cu.yds.

STA. 30+00 = 2,586,125 cu.yds.

STA. 32+00 = 1,007,313 cu.yds.
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 LEGEND 

PERENNIAL WATERS

INTERMITTENT WATERS
NON-JURISDICTIONAL

EPHEMERAL  WATERS CULVERT

HOLLOW   B

STA. 4+00 = 2,298,795 cu.yds.

STA. 6+00 = 1,424,720 cu.yds.

STA. 10+00 = 905,385 cu.yds.

STA. 8+00 = 797,922 cu.yds.

STA. 2+00 = 367,311 cu.yds.

STA. 0+00 = 642,125 cu.yds.

STA. 12+00 = 867,044 cu.yds.
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HOLLOW   C

STA. 2+00 = 451,284 cu.yds.

STA. 0+00 = 405,782 cu.yds.
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INTERMITTENT WATERS
NON-JURISDICTIONAL

EPHEMERAL  WATERS CULVERT

HOLLOW   F

STA. 4+00 = 300,786 cu.yds.

STA. 6+00 = 174,672 cu.yds.

STA. 2+00 = 583,802 cu.yds.

STA. 0+00 = 403,309 cu.yds.
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PERENNIAL WATERS

INTERMITTENT WATERS
NON-JURISDICTIONAL

EPHEMERAL  WATERS CULVERT

HOLLOW   H

STA. 4+00 = 822,594 cu.yds.

STA. 6+00 = 570,650 cu.yds.

STA. 10+00 = 781,062 cu.yds.

STA. 8+00 = 647,117 cu.yds.

STA. 2+00 = 831,680 cu.yds.

STA. 0+00 = 532,389 cu.yds.

STA. 12+00 = 590,585 cu.yds.

STA. 14+00 = 663,112 cu.yds.
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    DATA SHEETS AND EII 
          CALCULATIONS 
 



 

 
131 Summit Drive, Pikeville, Kentucky 41501     Phone 606-432-1447    Fax 606-432-1440 

 
Mining Engineering   Civil Engineering   Environmental 
   Architecture       Surveying    GIS Services 

 
 
 
 
 
 
 
 
 
 
 
The High Gradient Stream Data Sheets and EII Calculations used in the FPOP document are 
attached.  To eliminate any confusion, please note the differences in how the hollows/drains are 
referred to in the field notes, SMCRA application, and FPOP document.  These labels correlate in 
the following manner. 
 

FPOP SMCRA 
Field Notes/Jurisdictional 

Determination 
Hollow A Hollow Fill 1 Drain 6 
Hollow B n/a Drain 2 
Hollow C n/a Drain 3 
Hollow F n/a UT of Grapevine Creek 
Hollow H n/a Sugar Camp Br. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



**(Genus/species Level Taxonomy - Riffle Only Sample)**

Project ID: ICG 897-0507

Stream/Reach: 2R UT of Clear Fork (Drain 2)

Assessment Objectives:

NA    Ecological Integrity Index (MBI + Habitat Integrity + Conductivity)

0.47    Ecological Integrity Index ( Habitat Integrity + Conductivity)

Variables Measure Units

>>>>>>> Enter quantitative or categorical measure from Field Data Sheet in shaded cells
RBP Habitat Parameters
1.  Epifaunal Substrate 9 no units (0-20)

2.  Embeddedness 10 no units (0-20)

3.  Velocity/Depth Regime 7 no units (0-20)

4.  Sediment Deposition 8 no units (0-20)

5.  Channel Flow Status 6 no units (0-20)

6.  Channel Alteration 10 no units (0-20)

7.  Freq. Of Riffles (bends) 9 no units (0-20)

8.  Bank stability (both combined) 11 no units (0-20)

9.  Veg. Protection (both combined) 11 no units (0-20)

10.  Riparian Width (both combined) 14 no units (0-20)

Total Habitat Score 95 no units Subindex

Habitat Integrity 0.10

Macroinvertebrate Data - Genus/species Level

11.  Genus/species Taxa Richness # of taxa sampled

12. Genus/species EPT Richness # of EPT species sampled

13.  % Ephemeroptera % Mayflies (0-100)

14. % Chironomidae & Oligochaeta % Midges & Worms (0-100)

15. % Clingers % Clingers (0-100)

16. mHBI no units

Macroinvertebrate Bioassessment NA no units NA

Conductivity 205 microMHOs 0.84

Insert Photo Here

EII Calculation for High Gradient Streams in Eastern Kentucky Coalfield  (VERSION 2002.6) 



**(Genus/species Level Taxonomy - Riffle Only Sample)**

Project ID: ICG 897-0507

Stream/Reach: 3R UT of Clear Fork (Drain 3)

Assessment Objectives:

NA    Ecological Integrity Index (MBI + Habitat Integrity + Conductivity)

0.16    Ecological Integrity Index ( Habitat Integrity + Conductivity)

Variables Measure Units

>>>>>>> Enter quantitative or categorical measure from Field Data Sheet in shaded cells
RBP Habitat Parameters
1.  Epifaunal Substrate 10 no units (0-20)

2.  Embeddedness 11 no units (0-20)

3.  Velocity/Depth Regime 8 no units (0-20)

4.  Sediment Deposition 10 no units (0-20)

5.  Channel Flow Status 7 no units (0-20)

6.  Channel Alteration 13 no units (0-20)

7.  Freq. Of Riffles (bends) 8 no units (0-20)

8.  Bank stability (both combined) 16 no units (0-20)

9.  Veg. Protection (both combined) 12 no units (0-20)

10.  Riparian Width (both combined) 14 no units (0-20)

Total Habitat Score 109 no units Subindex

Habitat Integrity 0.19

Macroinvertebrate Data - Genus/species Level

11.  Genus/species Taxa Richness # of taxa sampled

12. Genus/species EPT Richness # of EPT species sampled

13.  % Ephemeroptera % Mayflies (0-100)

14. % Chironomidae & Oligochaeta % Midges & Worms (0-100)

15. % Clingers % Clingers (0-100)

16. mHBI no units

Macroinvertebrate Bioassessment NA no units NA

Conductivity 491 microMHOs 0.12

Insert Photo Here

EII Calculation for High Gradient Streams in Eastern Kentucky Coalfield  (VERSION 2002.6) 



**(Genus/species Level Taxonomy - Riffle Only Sample)**

Project ID: ICG 897-0507

Stream/Reach: 1L UT of Sam Campbell Branch (Drain 6)

Assessment Objectives:

NA    Ecological Integrity Index (MBI + Habitat Integrity + Conductivity)

0.55    Ecological Integrity Index ( Habitat Integrity + Conductivity)

Variables Measure Units

>>>>>>> Enter quantitative or categorical measure from Field Data Sheet in shaded cells
RBP Habitat Parameters
1.  Epifaunal Substrate 15 no units (0-20)

2.  Embeddedness 13 no units (0-20)

3.  Velocity/Depth Regime 10 no units (0-20)

4.  Sediment Deposition 15 no units (0-20)

5.  Channel Flow Status 14 no units (0-20)

6.  Channel Alteration 11 no units (0-20)

7.  Freq. Of Riffles (bends) 18 no units (0-20)

8.  Bank stability (both combined) 16 no units (0-20)

9.  Veg. Protection (both combined) 14 no units (0-20)

10.  Riparian Width (both combined) 16 no units (0-20)

Total Habitat Score 142 no units Subindex

Habitat Integrity 0.53

Macroinvertebrate Data - Genus/species Level

11.  Genus/species Taxa Richness # of taxa sampled

12. Genus/species EPT Richness # of EPT species sampled

13.  % Ephemeroptera % Mayflies (0-100)

14. % Chironomidae & Oligochaeta % Midges & Worms (0-100)

15. % Clingers % Clingers (0-100)

16. mHBI no units

Macroinvertebrate Bioassessment NA no units NA

Conductivity 304 microMHOs 0.56

Insert Photo Here

EII Calculation for High Gradient Streams in Eastern Kentucky Coalfield  (VERSION 2002.6) 



**(Family Level Taxonomy - All Habitats)**

Project ID: ICG 897-0543 A2

Stream/Reach: Sugarcamp Br - Hollow H

Assessment Objectives:

EII Model
NA    Ecological Integrity Index (MBI + Habitat Integrity + Conductivity)
0.30    Ecological Integrity Index ( Habitat Integrity + Conductivity)

Variables Measure Units

>>>>>>> Enter quantitative or categorical measure from Field Data Sheet in shaded cells

RBP Habitat Parameters
1.  Epifaunal Substrate 16 no units

2.  Embeddedness 10 no units

3.  Velocity/Depth Regime 13 no units

4.  Sediment Deposition 8 no units

5.  Channel Flow Status 13 no units

6.  Channel Alteration 18 no units

7.  Freq. Of Riffles (bends) 17 no units

8.  Bank stability (both combined) 10 no units

9.  Veg. Protection (both combined) 18 no units

10.  Riparian Width (both combined) 16 no units

Total Habitat Score 139 no units Subindex

Habitat Integrity Index 0.49

Macroinvertebrate Data - Family Level (All Habitats)
11.  Family Taxa Richness # of taxa sampled

12. Family EPT Richness # of EPT species sampled

13.  % Ephemeroptera % Mayflies (0-100)

14. % Chironomidae & Oligochaeta % Midges & Worms (0-100)

15. mFBI no units

Macroinvertebrate Bioassessment NA no units NA

Conductivity 904 microMHOs 0.10

Insert Photo Here

EII Calculation for High Gradient Streams in Eastern Kentucky Coalfield (Version 2002.6)



**(Family Level Taxonomy - All Habitats)**

Project ID: ICG 897-0543 A2

Stream/Reach: UT of Grapevine - Hollow F

Assessment Objectives:

EII Model
NA    Ecological Integrity Index (MBI + Habitat Integrity + Conductivity)
0.80    Ecological Integrity Index ( Habitat Integrity + Conductivity)

Variables Measure Units

>>>>>>> Enter quantitative or categorical measure from Field Data Sheet in shaded cells

RBP Habitat Parameters
1.  Epifaunal Substrate 20 no units

2.  Embeddedness 15 no units

3.  Velocity/Depth Regime 15 no units

4.  Sediment Deposition 12 no units

5.  Channel Flow Status 16 no units

6.  Channel Alteration 20 no units

7.  Freq. Of Riffles (bends) 17 no units

8.  Bank stability (both combined) 20 no units

9.  Veg. Protection (both combined) 20 no units

10.  Riparian Width (both combined) 20 no units

Total Habitat Score 175 no units Subindex

Habitat Integrity Index 1.00

Macroinvertebrate Data - Family Level (All Habitats)
11.  Family Taxa Richness # of taxa sampled

12. Family EPT Richness # of EPT species sampled

13.  % Ephemeroptera % Mayflies (0-100)

14. % Chironomidae & Oligochaeta % Midges & Worms (0-100)

15. mFBI no units

Macroinvertebrate Bioassessment NA no units NA

Conductivity 293 microMHOs 0.59

Insert Photo Here

EII Calculation for High Gradient Streams in Eastern Kentucky Coalfield (Version 2002.6)























 

 

 

 

 

 

 

APPENDIX F

Endangered Species and Cultural Resources Letters 

 













 

 

 

 

 

 

 

APPENDIX G

Nationwide 49 Permit Calculation Exhibit 
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