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N.0 Surface Water Management Plan 

N.1 Introduction 

 
This Surface Water Management Plan (SWMP) addresses the control of surface water run-on and runoff 
at the US Ecology Idaho (USEI) hazardous waste treatment, storage and disposal facility near Grand 
View, Idaho, in accordance with IDAPA 16.01.05.008 (40 CFR Part 264). 
 
This SWMP addresses the control of surface water during the following three phases of site development: 
 

1. Existing Operating Conditions; 
2. Future (Interim) Phase of Site Development; and, 
3. Site Closure. 

 
This SWMP evaluates the site hydrology, the design of the hydraulic structures and storage capacity of 
the on-site surface impoundments, based on current operating conditions, future site development and 
final site closure.  
 
The USEI facility is located approximately 10 miles northwest of Grand View, Idaho in an arid portion of 
Owyhee County.  USEI owns all of Section 19 (640 acres), and other property where the facility is located, 
totaling 1250 acres. During development of Cell 16 the perimeter fence was expanded to encompass 
approximately 328 acres. Drawing # PRMI-D01 shows the drainage areas that are currently managed 
within this plan. The impact of future facilities and other modifications to site drainage patterns are 
discussed herein. 
 
The site is situated on a plateau approximately 1-mile-wide, which rises about 150 feet above the level of 
Castle Creek, located ½ mile west of the site. Garbutt Wash lies 1 mile to the southeast, and the Snake 
River lies 2 miles to the north. Maximum surface relief, across the site, is 110 feet, sloping from south 
(high) to north (low) at a mean elevation of approximately 2565 feet.  As depicted in Drawing PRMI-D01, 
the general flow of surface water at USEI Site B and the surrounding topography is in a northeasterly 
direction ranging in elevation from 2635 to 2470.  Groundwater is located at a depth of 150 to 250 feet 
(elevation 2360 to 2390) beneath the site.  The groundwater flow direction in the aquifer is from the west 
to the east, under natural conditions. 
 

N.1.a Definitions 

For the purposes of the SWMP, the following definitions/descriptions for run-on and runoff were developed 
and used: 
 
· Run-on - Surface water which, if left to flow according to natural drainage patterns, would flow from 

outside an active (potentially contaminated) area of the site to within an active area.  Run-on Diversion 
Channels are provided to prevent this occurrence. 

 
  Run-off - Surface water which does not, by natural/existing drainage patterns, have a tendency to 

cross the active/inactive site area line.  Two kinds of runoff are possible: 
 

Clean Runoff: - Rainfall that falls onto an inactive/non-contaminated area and remains in that area 
until conveyed off-site (depicted on the surface water management plans as “contained non-
contact runoff”).
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Potentially Contaminated Runoff: Rainfall that falls into an active or potentially contaminated site 
area and is intercepted by the active area drainage system for safe conveyance to the collection 
ponds (depicted on the surface water management plans as “contained contact runoff”). 

 
As part of site development, a surface drainage system has been constructed to divert run-on away from 
the currently active waste handling and disposal areas.  This system also intercepts and collects site 
runoff that has contacted active hazardous waste handling and disposal areas.  The main elements of the 
system are diversion and interceptor channels, diversion berms, pipe culverts, storm drain inlets (catch 
basins), rock-lined aprons, retention swales, sediment  basin, and surface impoundments, including two(2) 
collection ponds (Nos. 1 and 3) and one (1) evaporation pond.  Collection Pond No. 2 consists of a non-
lined sediment basin, as described in Section N.2.c.(2). The constructed surface drainage system will be 
maintained to ensure proper functioning throughout the operating life of the facility.  This plan addresses 
the essential aspects of the SWMP for current permitted operations and ultimate closure at the site.  
Approximately 212 acres of on-site and off-site drainage basin are included in the SWMP.  This plan will 
be monitored and modified if required by either field conditions or operating conditions, to fulfill the 
requirements of IDAPA 16.01.05.008 (40 CFR §264.301). 
 
The original aerial topography was obtained for the entire USEI site in 1995 in order to update delineation 
of the existing drainage facilities, which have already been constructed, and further to serve as the site 
base map for the surface drainage plans.  Additional site surveying has been performed on numerous 
occasions to reflect new developments and changes in site topography.  Drawing PRMI-D01 shows the 
topography with survey updates through 2016, along with the existing drainage facilities that have been 
constructed to date.  Drawings PRMI-D02 and PRMI- D03 reflect future drainage plans during the interim 
and final site closure phases of development, respectively. Drawings PRMI-D01, 5, 6, 7 and D08 depict 
details of the surface water drainage structures, including channels, culverts, catch basins, dissipaters, 
and the surface water collection ponds. 
 

N.1.b Design Basis 

The design of all existing and proposed surface water conveyance channels, culverts, and flumes were 
evaluated using the 25-year, 24-hour storm, as required in 40 CFR §264.301. The capacity of the surface 
impoundments, including the collection ponds and the evaporation pond were evaluated to ensure that all 
collection ponds have sufficient capacity for the greater of the two following scenarios: 

1. Runoff generated from the 25-year, 24-hour storm event with at least 2.8 feet of freeboard 
2. Runoff generated from the 100-year, 24-hour storm event (no required freeboard).  

 
The magnitudes of both storm events are defined in Technical Paper No. 40 (TP-40) Rainfall Frequency 
Atlas of the United States, published by the United States Weather Bureau for the Soil Conservation 
Service.  The rainfall intensity for these storm events, are as follows: 
 
  · 1.75-inch rainfall intensity (25-year, 24-hour storm) 
  · 2.20-inch rainfall intensity (100-year, 24-hour storm) 
 
The design basis for the hydrological calculations is from the USDA SCS Technical Release 55 (TR55), 
Urban Hydrology for Small Watersheds, dated June 1986.  In general, the following design methodology 
was used to analyze the hydrological conditions for determination of surface water run-on and runoff: 
 
1. Determine (delineate) the limits of the various drainage areas for both off-site and on-site contribution 

to surface water structures (run-on and runoff) based on review of site topographical mapping for 
“existing conditions” and proposed site development. Determine the acreage of each drainage area by 
planimetering the limits using AutoCAD; 

 
2. Review soil map for USEI Site B (as taken from the regional Owyhee & Ada County, Idaho “Soil 

Survey” prepared by SCS, dated 1991) to determine native soil groups for estimation of surface water 
runoff  & run-on curve numbers (CN’s); 
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3. Planimeter site plans using AutoCAD to determine various ground cover  hydrological conditions 

(based on percent imperviousness) to determine weighted  runoff curve numbers, based on 
hydrological soil group and land use description;  

 
4. Estimate time of concentration (tc) and travel time (tt) for surface water run-on and run-off through the 

various drainage areas and sub-areas, which have been delineated.  For determination of tc and tt, use 
the SCS “Segmental Approach” with flow path regimes identified for overland flow (i.e. sheet flow was 
limited to a length of 300 feet), shallow concentrated and channel flow; and,  

 
5. Use TR55 computational methods based on the storm event, weighted runoff curve number, time of 

concentration and acreage of contributory drainage area to estimate the peak flow rate (cubic feet per 
second) for use in design of the hydraulic structures.  Channels, hydraulic structures, and surface 
impoundments were evaluated using the 25–year, 24-hour precipitation event.  Surface 
impoundments were also evaluated based upon the 100–year, 24-hour storm event.  

 
Based on review of site hydrology with predominant hydrologic soil groups (i.e. Type B and C soils), the 
following runoff curve numbers (CN’s) were chosen to be representative of site conditions for various land 
usages: 

 

Land Use Description Soil Group B Soil Group C 

Highly Impervious Areas   

· Paved roads, parking lots 98 98 

· Dirt roads 82 87 

· Gravel roads 85 89 

Arid & Semi-Arid Rangeland   

· Vegetation; Poor condition  77 85 

· Vegetation; Fair Condition 72 81 

· Vegetation; Good Condition(Includes off-site 
Drainage Areas & on-site Landfill areas; uncapped 
and Closed areas) 

68 79 

 
A weighted CN is calculated for the unique make-up of land usage within each drainage area.  
 

N.1.b.(1) Pond Freeboard 

USEI operates the two collection ponds and the Evaporation Pond to maintain available capacity for the 
volume from the greater of either the 25-year, 24-hour storm event, plus 2 feet of freeboard, or a 100 year, 
24-hour storm. The maximum potential wave height of all surface impoundments (i.e. Collection Ponds 
No. 1 and 3 and the Evaporation Pond) were evaluated using the US Army Corps of Engineers Shore 
Protection Manual (1984).  Potential wave height is a function of wind speed, length of fetch, and the 
depth of water. Based upon a maximum wind velocity of 70 miles per hour, the maximum water depth and 
the unique dimensions of each surface impoundment, the maximum potential wave height for all of the 
impoundments was determined to be less than1 foot. Therefore, the minimum requirement for 2 feet of 
freeboard (associated with the 25-year, 24-hour storm event) is sufficient.  
  

N.1.b.(2) Channels and Culverts 

All of the surface water channels at the site are designed to have a triangular cross section with 3H:1V 
side slopes and a minimum depth of 2 feet.  All channels provide a minimum freeboard depth of at least 1 
foot.  The channel flow capacities were evaluated using Manning’s equation.  The flow capacity and 
design flow rates for each channel are summarized on Drawing PRMI-D01.  Channels with excessive 
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velocity are lined with riprap material as indicated on the drawing.  Refer to Drawing PRMI-D05 for typical 
channel sections and details. 
 
The flow capacity of each channel and culvert is compared with the design flow (associated with the 25-
year, 24-hour storm event) for the existing, interim and final closure conditions. The respective runoff 
values and flow capacities are presented in the enclosed tables and are summarized on Drawings PRMI-
D01, PRMI-D02, and PRIM-D03.  Culvert outlet protection is specified for culverts with excessive tail water 
velocity.  
 

N.1.b.(3) Disposal of Surface Runoff  

Surface runoff collected from the active waste disposal/handling areas and the lined collection ponds may 
be disposed of in two ways. The primary management method will be solar evaporation of the runoff.  The 
Grandview site experiences a typical evaporation rate of 53 inches per year. The other possible method of 
disposal is stabilization of the liquid by processing through the Stabilization Plant, with ultimate disposal in 
the landfill cells. 
 
Liquid levels in the lined Collection Ponds and Evaporation Pond must be maintained below a safe 
operational level to ensure sufficient on-demand capacity for the 25-year and 100-year storm event. Depth 
markers have been established within each Pond to readily denote levels for ease of inspection. 
 
The safe operational levels for the existing conditions are different for the interim conditions because of 
changes that occur in the size of drainage basins and the surface coverings. The safe operational level for 
each surface impoundment is presented in the following sections of this plan. Remedial action is required 
(i.e. transfer to another pond with excess capacity or stabilization treatment and disposal) when liquid 
levels are observed to exceed the stated depths.  
 

N.2 Surface Drainage Plan – Existing Conditions 

The current surface drainage plan is based upon the existing conditions at the site.  This section of the 
plan should be updated to reflect substantial changes in site operations, as they occur. The existing 
conditions will also be reviewed and updated as needed during the five-year reopener.  The current plan is 
based upon the following conditions: 
 

 Disposal facilities Cell 5, Trench 4, Trench 10, and Trench 11 are covered and closed; 
 Disposal facilities Cell 14, and Cell 15 are active;  
 Disposal facility Cell 16 is partially developed; and 
 All treatment and storage facilities, as shown on Drawing PRMI-D01, are active.  

 

N.2.a Control of Surface Water 

The current drainage areas at the site are shown on Drawing # PRMI-D01. The existing topography 
directs surface water away from the site along the northern, eastern, and southern perimeter of the site. 
An interceptor channel is used to divert surface water away from the facility along the western perimeter of 
the site. Based on existing aerial topography of the site and current phase of site development, the 
following drainage areas have been delineated for purposes of the SWMP. In addition, drainage areas that 
are self-contained within the evaporation pond and the active landfills are included. All drainage areas are 
summarized below: 
 

DRAINAGE AREAS (ON & OFF-SITE) 

Existing Conditions (Site Development as of November 2012) 

(Refer to Drawing PRMI-D01) 

Drainage Area Acres Designation 
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Area 1 – North  30.4 Active waste handling area 

Area 2 – East  49.9 Clean run-off area 

Area 3 – Central  19.2 Active waste handling area 

Area 4 – Cell 16 East Run-on 9.0 Run-on prevention 

Area 5 – Cell 16 South Run-on 19.8 Run-on prevention 

Evaporation Pond (Reconstructed) Self 
Contained  

2.2 Active surface impoundment 

Cell 14 Contained Drainage 18.8 Active landfill 

Cell 15 Contained Drainage 37.5 Active landfill 

Cell 16 Contained Drainage 17.0 Active landfill 

Total Drainage +204  

 
Interceptor channels and berms have been constructed throughout the site to collect surface runoff from 
active waste handling and disposal areas.  Where possible, clean surface runoff generated from closed 
landfill units is diverted off site.  Clean runoff from portions of the Cell 5 and Trench 11 covers are 
currently diverted off-site.  Interceptor channels have been constructed with gentle, bottom slopes to 
minimize erosion.  The channels convey surface runoff to one of the two collection ponds.  The surface 
water, collected in these ponds, is either evaporated in place or transferred to Evaporation Pond No. 1 for 
solar evaporation.  

 

Diversion channels have been constructed with as gentle a bottom slope as permitted by the topography.  
To control channel velocities a stone lining is provided, where required, for additional protection against 
accelerated erosion.  Run-on diversion channels and berms will be inspected weekly and after severe 
storm events, to detect and subsequently remedy any damage from precipitation.  On-site personnel will 
maintain the channels, as described in Section 5.0 of this plan.  Any maintenance or repair work needed, 
due to erosion or displacement of materials or channel blockage, will be performed as soon as practical 
after being noted during inspections. 

 

The elements of the Run-on Diversion System and Runoff Interception and Collection System are 
described in the following sections and on the referenced drawings. 

 

N.2.b Run-on Control – Existing Conditions  

Run-on is diverted around the active areas of the site by a combination of diversion channels, low berms 
and perimeter run-on channels. See Drawing PRMI-D01 for surface run-on diversion locations. 

  

Topography along the north and east sides of the site slope away from the facility. With few exceptions the 
topography along the south side of Cell 15 slopes away from the landfill towards the southeast.  The 
potential for surface run-on along the south perimeter of the site is obviated by the Cell 15 perimeter berm 
and the existing soil stockpiles. 

 

The natural topography at the site generally slopes towards the north.  An interceptor ditch will be 
excavated near the south end of Cell 16 during all phases of construction, as shown on Drawing 16-11-04, 
located in Attachment 18.  The ditch will be oriented to drain towards the northwest, around the west side 
of the landfill.  The ditch will intercept the majority of the potential run-on from the rangeland located up 
gradient of the landfill.  The remaining portions of potential run-on that are not intercepted by the ditch will 
be retained by a temporary swale and dike, located along the southern edge of the landfill, as shown on 
Drawing 16-11-05, located in Attachment 18. 
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Stormwater that does not infiltrate the storm water control features within 7 days should be removed in an 
appropriate manner. 

 

 

N.2.c Runoff Control – Existing Conditions 

Precipitation that lands within an active landfill or the evaporation pond are self-contained and these units 
are designed to prevent run-on from adjacent areas.  Potential run-on volumes are routed off-site, where 
possible.  Otherwise run-on and run-off volumes are conveyed toward one of the following features: 

 Drainage Area #1 - Collection Pond No. 1 (lined surface impoundment) 

 Drainage Area #2 - Sedimentation Basin No. 2  

 Drainage Area #3 - Collection Pond No. 3 (lined surface impoundment) 

 Drainage Area #4 - Cell 16 East Run-on Retention Swale 

 Drainage Area #5 - Cell 16 South Run-on Retention Swale 

 

A berm is located around the east, west, and south perimeter of the Cell 16 liner system, as shown on 
Drawing 16-11-08, located in Attachment 18.  Storm water that lands outside of the berm is diverted away 
from the landfill.  Stormwater that falls inside of the berm is retained by the liner system.  Waste 
placement is set-back at least 9 feet from the perimeter berm to form a perimeter ditch that is 
approximately 3 feet deep and 18 feet wide.  As waste placements proceeds above the berm, surface 
water generated from the waste pile will flow towards the north end of the landfill.  The toe of the waste 
pile, along the north end of the cell, is temporarily set-back 27 feet from the perimeter berm to provide 
adequate containment during cell operation.  

 

Along the south perimeter of Cell 16, the waste pile is set-back 100 feet from the temporary dike, as 
shown in Drawing 16-11-05, located in Attachment 18.  The cell floor slopes away from the temporary dike 
at 2.5 percent grade.  

 

 

 

N.2.c.(1) Collection Pond No. 1 

Collection Pond No. 1 was constructed in the northwest corner of the site, adjacent to the western limit of 
Trench 11 and northern limit of Cell 5.  The pond was excavated in native soils and has a double synthetic 
liner, with a leachate collection system (see Drawings PRMI-D06 and D07).  

 

Collection Pond No. 1 is designated as a Non-discharging Collection/Containment Facility (Surface 
Impoundment Storage Code S04).  The total lined-capacity of Pond 1 (i.e. to the limit of HDPE liner at 
pond rim elevation 2533) is 104,504 cubic feet.  An additional measure of containment is provided by an 
earthen dike, which has been constructed (to elevation 2539±) between the side slopes for Trench 11 and 
Cell 5.   

 

Runoff from the eastern side of Cell 5 flows towards Pond 1.  Runoff from the western portions of 
Trenches 10 and 11 also flows towards Pond 1.  Runoff from the western half of Silo Complex No. 1 and 2 
(closed), the Pad 4 processing area, Container Storage Area No. 1 and the northwest perimeter of Cell 14 
flows towards Pond 1.  Interceptor channels have been constructed to convey runoff from these areas 
towards Pond 1. 
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N.2.c.(2) Sedimentation Basin No. 2 

Collection Pond No. 2 was certified  clean closed October 12, 2011 and subsequently is no longer 
operated as a Surface Impoundment for hazardous waste storage (CFR §264.220).  The liner system and 
all remaining waste residue have been removed and disposed.  The remaining depression is now utilized 
a sedimentation basin for erosion control purposes.  Sedimentation Basin No. 2 is located near the 
northeast corner of the site, adjacent to the eastern limit of Trench 10 and Trench 11.   

 

Run-off from the eastern portions of Trenches 10 and 11 flows towards Sedimentation Basin 2.  Run-off 
from the eastern half of Trench 4, the eastern portion of Cell 14 and the northern portion of Cell 15 also 
flow towards Sedimentation Basin 2.  Interceptor channels have been constructed to convey runoff from 
these areas towards Sedimentation Basin 2. 

N.2.c.(3) Collection Pond No. 3 

Collection Pond No. 3 is located north of the stabilization facility, in the northern one-third of the site. The 
L-shaped pond was constructed principally by excavation into native soils and has a double synthetic lining 
of HDPE, with a leachate collection system. (see Drawings PRMI-D06 and D07). Pond 3 is designated as 
a Non-discharging Collection/Containment Facility (Surface Impoundment Storage Code S04).  The total 
lined-capacity of Pond 3 (i.e. to the limit of HDPE liner at pond rim elevation 2560) is 136,446 cubic feet. 

 

The drainage area for Collection Pond No. 3 (i.e. Drainage Area 3) is generally defined by the southern 
edge of Trench 10, the western half of Trench 4, the eastern half of closed Silo Complex No. 1 and 2, all 
of closed Silo Complex No. 3, the Stabilization Facility, Containment Building, RCRA (Pad 7)/PCB 
Building, Pads 5 and 6, administrative buildings, and the northern edge of Cell 14.  Runoff from these 
areas is intercepted and conveyed to Pond 3 via a series of concrete catch basin/inlets, culverts and 
channels. 

 

N.2.c.(4) Cell 16 East Run-on Retention Swale 

Potential run-on areas located east of Cell 16 flow northward towards a shallow swale, located near the 
north end of Cell 16 and Cell 5.  Run-on captured within this swale, dissipates through natural infiltration 
and evaporation.  

N.2.c.(5) Cell 16 South Run-on Retention Swale 

Potential run-on areas located immediately south of Cell 16 flow northward towards the active landfill area 
and are intercepted by a large swale, which runs the entire width of the cell. Run-on captured within this 
swale, dissipates through natural infiltration and evaporation.  

 

N.2.c.(6) Evaporation Pond  

The Evaporation Pond is located east of Trench 4 and the stabilization facility, as shown on Drawing 
PRMI-D01.  The evaporation pond was originally constructed about 30 years ago and the liner system will 
be reconstructed to comply with current RCRA standards in the near future. The operational capacity of 
the reconstructed evaporation pond will be slightly less than the original capacity.  For this reason, the 
reconstructed pond characteristics will conservatively be treated as the current existing condition.  

 

The reconstructed Evaporation Pond will have a double, synthetic membrane lining with composite, low-
permeability clay liner, a leak detection collection and removal system (LDCRS), and frost protection 
aggregates, as shown on Drawing EP-16-02.  The Evaporation Pond is designated as a Non-discharging 
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Collection/Containment Facility (Surface Impoundment Storage Code S04).  The total lined-capacity of the 
Evaporation Pond (i.e. to the limit of HDPE liner at pond rim elevation 2573.0 ft) is 735,700 cubic feet.  

The Evaporation Pond does not receive run-off from outside of the self-contained footprint.  Treated 
leachate and surface stormwater collected from the landfill units may be placed into the Evaporation Pond 
for solar evaporation.  

 

N.2.c.(7) Active Landfills 

Runoff contained within the active landfill units will be collected in areas within the lined cells.  Waste will 
be placed and graded to facilitate drainage to these areas.  After a storm event, site personnel will begin 
to transfer any standing surface water from within the cells to the leachate treatment facility. 
  
 

 

N.2.d Runoff Volumes – Existing Conditions  

The surface runoff volume for each drainage area was calculated based upon the weighted CN values for 
each drainage area.  Runoff volumes were calculated for the 25-year, 24-hour storm event and the 100-
year, 24-hour storm event.  
 
The maximum potential 100-year run-off volumes that could be directed towards the non-lined retention 
features are compared against their respective capacity in the following table. 
 

Non-lined Retention Features - Existing Conditions 
 

Stormwater Feature 

100-yr, 24-hr Storm  

Runoff Volume 

(ft3) 

Retention Feature 

 Capacity (1) 

(ft3) 

 
Sedimentation Basin  2 89,700 140,000 

 
Cell 16 East Retention Swale 
 

14,000 15,000 

 
Cell 16 South Retention Swale 
 

30,900 140,000 

 
Storage curves were developed (see Table 3 and Table 6) for each pond to model the corresponding 
capacity for each foot of contour elevation within the ponds. The Excess Storage Capacity for each pond 
was determined as the smaller of the two scenarios: 

 Ultimate Storage Capacity – (25-yr Runoff + Volume of 2 ft Freeboard); or 
 Ultimate Storage Capacity – (100-yr Runoff). 

 
The storage capacity, runoff volumes, freeboard capacity, and excess capacity for each pond (under 
existing conditions) are provided in the following table. 
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Pond Capacities for Existing Conditions 
 

Pond 

Ultimate 

Storage  

Capacity (1) 

(ft3) 

25-yr, 24-hr 

Storm  Runoff 

Volume 

(ft3) 

100-yr, 24-hr 

Storm  Runoff 

Volume 

(ft3) 

Storage Volume 

for  2.0 ft of 

Freeboard  (ft3) 

Excess Storage  

Capacity 

(ft3) 

 
Collection Pond  1 

 
104,500 

 
27,400 

 
50,600 

 
27,400 

 
49,200 

 
Collection Pond  3 

 
136,400 

 
40,400 

 
62,500 

 
39,300 

 
56,700 

 
Evap. Pond 
(Reconstructed) 

 
735,700 

 
14,200 

 
17,800 

 
163,500 

 

533,900(2) 

 
Table Notes: 
1. Ultimate storage capacities for each pond was obtained by computer modeling the primary geomembrane liner surface from as-built 

survey information, representing the storage volume from the base protective cover soils up to the elevation of the lined containment 
(i.e. pond rim elevation).  Storage curves for existing pond conditions presented on Table 3. 

2. Operational limit as defined in the 2016 Evaporation Pond Engineering Report. 

 
 

N.2.e Safe Operational Levels – Existing Conditions 

Based on the calculations performed for the worst-case runoff during the existing conditions, a maximum 
operating level for each pond was determined. To maintain adequate on-demand capacity for the 25-year 
and 100-year storm events, the ponds should be maintained, during existing conditions, at or below the 
maximum operational limits identified in the following table.  
  

Safe Operational Limits for Existing Conditions 
 
 

Pond 

Limit Of Lined 

Containment Elevation 

(ft) 

Max Operational 

Elevation 

(ft) 

Corresponding Max 

Operational Depth 

(ft) 

 
Collection Pond  1 

 
2533.0 

 
2528.0 

 
9.0 

 
Collection Pond  3 

 
2560.0 

 
2555.0 

 
5.5 

 
Evap. Pond 
(Reconstructed) 

 
2573.0 

 
2570.5 

 
13 

 

 

N.3 Surface Drainage Plan – Interim Conditions 

The interim surface drainage plan is based upon future conditions anticipated at the site.  This plan 
describes the sequential development of the run-on/runoff control system of the site, as new facilities 
become operational and other facilities are closed through the interim phase of site development.  This 
plan should be updated to reflect substantial modifications, as they are procured.   
 

N.3.a Interim Features 
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The interim plan anticipates the following (future) activities will occur at the site in the near term, prior to 
general site closure: 

 Closure of Pond 1 (liner removal) 
 Closure of Pond 3 (liner removal) 
 Continued construction of Cell 16; 
 Closure of Cell 14; and 
 Closure of Cell 15.  

 
The interim surface drainage plan is illustrated on Drawing PRMI-D02.  A detailed description of the 
interim construction activities are provided in the following subsections. 
 

N.3.a.(1) Closure of Pond 1 and Pond 3 

Collection Pond No. 1 and Collection Pond No. 3 will be clean closed and decommissioned shortly after 
the reconstruction of the Evaporation Pond is completed.  The liner system and all remaining waste 
residue will be removed and disposed.  The remaining depression will be used as a sediment trap for 
erosion control purposes and will no longer be operated as Surface Impoundments for hazardous waste 
storage (CFR §264.220).  Subsequent to closure, the remaining depressions will be referred to as 
Sedimentation Basin 1 and Sedimentation Basin 3, respectively. 

N.3.a.(2) Construction of Cell 16, Phase 2 

Cell 16 Phase 2 will be located along the west side of Cell 15. The construction plans for Cell 16 specify 
the construction of additional diversion features, as needed, to intercept run-on from the southern 
upgradient range  and route this  water around the west side of Cell 16 to be discharged into native 
ravines.  Runoff generated along the east side of Cell 16 will be diverted to flow towards the East 
Retention Swale or Sedimentation Basin 1. 
 

N.3.a.(3) Closure of Cell 14  

Upon closure of Cell 14 all clean runoff generated along the south and east sides of Cell 14 will discharge 
off-site.  Runoff from the northeast quadrant of Cell 14 will flow towards Sedimentation Basin 2. 
Runoff from the western portions of Cell 14 will flow towards Sedimentation Basin 1, as shown on Drawing 
# PRMI-D02. 
 

N.3.a.(4) Closure of Cell 15 

Upon closure of Cell 15 all runoff generated around the perimeter of Cell 15 will discharge off-site, as 
shown on Drawing # PRMI-D02.   
 

N.3.b Interim Drainage Areas 

The interim drainage areas at the site are shown on Drawing # PRMI-D02.  As the interim construction 
activities occur Drainage Area #1 will be expanded, Drainage Area #2 will be reduced, and Drainage Area 
#4 will be consumed with the construction of Cell 16. The modified drainage areas for the interim condition 
will be as follows: 
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ON-SITE DRAINAGE AREAS 

Interim Conditions (Refer to Drawing PRMI-D02)  

Drainage Area Acres Designation 

Area 1 – North  51.3 Active waste handling area 

Area 2 – East  32.6 Clean run-off area 

Area 3 – Central  19.2 Active waste handling area 

Area 4 – Cell 16 East Run-on 9.0 Run-on prevention 

Evaporation Pond (Reconstructed) 2.2 Active surface impoundment 

Cell 16 Self Contained  73.9 Active waste storage 

Total Drainage +188  

 
 

N.3.c Runoff Volumes – Interim Conditions  

In the interim phase, the collection ponds will no longer be operated as surface impoundments and 
subsequently will not have prescribed freeboard limits. The operational limits for the Evaporation Pond will 
remain unchanged during the interim condition and should continue to be operated within the limits 
prescribed in Section N.2.e of this plan. 
 

N.4 Surface Drainage Plan – Closure Conditions 

This section of the SWMP describes the disposition of the lined surface impoundments and modifications 
to the site grading during site closure, as shown on Drawing PRMI-D03. A brief description of the relevant 
SWMP closure activities for each of the units is provided in the following sections.  
 

N.4.a Landfill Closure 

Remaining active landfills will be closed in conjunction with general site closure. Cover soils will be graded 
to maintain positive drainage off the cover and away from the landfill unit. Refer to the respective closure 
drawings of each unit for specific elevation and grade requirements.
 

N.4.b Sedimentation Basin No. 1 Backfill 

Collection Pond No. 1 will be backfilled and graded with a minimum 1% slope to shed surface runoff.  
Runoff will be directed in a northwesterly direction to discharge off-site. 
 

N.4.c Sedimentation Basin No. 2 Backfill 

Collection Pond No. 2 will be backfilled and graded with a minimum 1 % slope to shed surface runoff.  
Runoff will be directed in an easterly direction to discharge off-site. 
 

N.4.d Sedimentation Basin No. 3 Backfill 

Collection Pond No. 3 will be backfilled and graded with a minimum 1 % slope to shed surface runoff. 
Runoff will be directed in a westerly direction to discharge off-site. 

N.4.e Re-grading Areas for Overland Flow 

During site closure, substantial re-grading (consisting of excavation and soil fill placement) will take place 
near the center of the site (i.e. portions of former Drainage Areas 1 and 3) to promote overland positive 
flow of surface water runoff to existing off-site drainage ditches. 
 



US Ecology Idaho, Inc. 

EPA ID No.: IDD073114654 

Effective Date: July 28, 2016 

Modification Date: November 18, 2017 

Attachment 10  15 

 

The re-grading work will take place after removal of buildings and structures identified in the Closure Plan 
(Section I) and in conjunction with the clean-closure and re-grading work required for the former surface 
impoundments. 
 
Drawing No. PRMI-D03 depicts the location for the proposed re-graded areas of the site during closure 
and the location of the new culverts for off-site conveyance of surface water runoff; additionally, the culvert 
and channel schedules depicted on Drawing No. PRMI-D03 designate the drainage culverts and channels, 
which will be abandoned during site closure. 
 

N.4.f Closure of the Evaporation Pond   

Upon site closure, the Evaporation Pond will receive the balance of liquid retained in the sedimentation 
basins prior to backfill of those units. The Evaporation Pond will be clean-closed when evaporation of the 
remaining inventory of liquid is completed, in accordance with the Closure Plan (Section I).  The remaining 
depression will be graded to drain by cutting a channel through the east embankment and regrading the 
floor to drain towards the east with a minimum 1 % slope. Runoff will be directed in an easterly direction to 
discharge off-site. 
 

N.5 Construction Inspection and Maintenance 

The Owner's representative (typical) will be present, as the various phases of the drainage system are 
constructed, to ensure that the system is built in accordance with the approved design and specifications.  
Levels will be used to check the slopes of the drainage channels as they are constructed.  Special care 
will be taken to ensure that flow directional changes are rounded, and the rock lining is securely in place.  
The Owner's representative (typical) will be responsible for the inspection and approval of the work.
 
The drainage system will be inspected and maintained on a scheduled basis to ensure its integrity. The 
weekly landfill area inspection includes observing the run-on and runoff control systems for damage, 
deterioration, or drainage blockage. This inspection will also be made after major storm events.  Specific 
items to be checked include: 
 

  Areas of major change, in flow direction and/or elevation, will be examined for scour damage. 
  The drainage channels will be examined for excessive sediment accumulation. 
  Culverts and all drainage facilities will be inspected for blockages that could obstruct the water 

flow. 
 
If a problem is detected during an inspection, the inspector will contact the Area Supervisor or the Site 
Manager. The problem will then be corrected in accordance with the site design and operation 
procedures. Scheduled maintenance, which will also be performed when necessary after storm events, 
includes: 
 

  Repair or replacement of drainage channel riprap lining, as needed 
  Removal of sediment buildup from the drainage channels, catch basins and flumes 
  Removal of debris from culverts, especially around entrances and exits 
  Checking the slopes of critical sections of the drainage channels and flumes, such as, at major 

changes in flow direction and/or elevation 
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Subarea 1-A 1-B 1-C 1-D 1-E 1-F 1-G 1-H 2-A 2-B

Sheet Manning's, n 0.11 0.11 0.11 0.11 0.11 0.11 0.11 0.11 0.11 0.11

Flow Length, L 300 400 100 250 250 250 300 150 260 100 ft 

Land Slope, s 0.025 0.020 0.030 0.015 0.020 0.020 0.120 0.04 0.038 0.260 ft/ft

SheetTravel Time, Tt 0.38 0.52 0.15 0.40 0.36 0.36 0.20 0.18 0.29 0.06 hrs

Unit Peak Discharge, qu 263 223 430 255 271 271 364 386 304 671 csm/in

Subarea Size, Am 0.0088 0.0074 0.0065 0.0022 0.0051 0.0017 0.0042 0.0054 0.0061 0.0014 mi^2

Subarea Peak Discharge, qp 0.58 0.41 0.70 0.14 0.35 0.12 0.38 0.52 0.46 0.23 cfs

Channel Sideslope Angle, theta 18.43 18.43 18.43 18.43 18.43 18.43 18.43 18.43 18.43 18.43 deg

Channel Slope, s 0.027 0.016 0.032 0.028 0.024 0.024 0.025 0.074 0.017 0.015 ft/ft

Channel Manning's, n 0.023 0.023 0.023 0.023 0.023 0.023 0.023 0.023 0.023 0.023

Channel Peak Discharge, qc 2.67 1.57 0.70 0.14 0.35 0.12 0.38 0.52 4.56 4.10 cfs

Flow Depth, d 0.268 0.260 0.279 0.155 0.226 0.151 0.231 0.213 0.268 0.212 ft

Cross Sectional Flow Area, A 0.215 0.202 0.233 0.073 0.153 0.068 0.161 0.136 0.216 0.135 ft^2

Flow Velocity, V 2.687 2.028 3.007 1.905 2.261 1.727 2.348 3.819 2.137 1.714 ft/s

Channel Length, L 530 490 640 250 1160 360 660 850 520 380 ft

Specified Channel Depth 2 2 2 2 2 2 2 2 3 3 ft

Channel Capacity 19.4 14.9 21.1 19.7 18.3 18.3 18.6 32.1 97.6 91.7 cfs

Channel Travel Time, Tt 0.055 0.067 0.059 0.036 0.142 0.058 0.078 0.062 0.068 0.062 hr

Subarea Tt 0.43 0.59 0.21 0.44 0.50 0.42 0.28 0.24 0.35 0.12 hr

Subarea 2-C 2-D 2-E 2-F 2-G 2-H 2-I 2-J 2-K 2-L

Sheet Manning's, n 0.11 0.11 0.11 0.11 0.11 0.11 0.11 0.11 0.11 0.11

Flow Length, L 240 100 600 160 150 150 150 150 150 400 ft 

Land Slope, s 0.150 0.050 0.033 0.230 0.250 0.250 0.120 0.120 0.120 0.035 ft/ft

SheetTravel Time, Tt 0.16 0.12 0.59 0.09 0.09 0.09 0.12 0.12 0.12 0.42 hrs

Unit Peak Discharge, qu 417 478 209 539 563 563 484 484 484 250 csm/in

Subarea Size, Am 0.0029 0.0029 0.0096 0.0032 0.0024 0.0053 0.0012 0.0043 0.0063 0.0083 mi^2

Subarea Peak Discharge, qp 0.30 0.35 0.50 0.43 0.33 0.75 0.15 0.52 0.76 0.52 cfs

Channel Sideslope Angle, theta 18.43 18.43 18.43 18.43 18.43 18.43 18.43 18.43 18.43 18.43 deg

Channel Slope, s 0.022 0.021 0.012 0.033 0.019 0.021 0.018 0.039 0.013 0.006 ft/ft

Channel Manning's, n 0.023 0.023 0.023 0.023 0.023 0.023 0.023 0.023 0.023 0.023

Channel Peak Discharge, qc 0.65 0.35 3.21 0.43 2.28 0.75 1.95 1.80 1.28 0.52 cfs

Flow Depth, d 0.218 0.233 0.296 0.231 0.233 0.309 0.173 0.239 0.340 0.342 ft

Cross Sectional Flow Area, A 0.143 0.163 0.262 0.160 0.163 0.286 0.090 0.172 0.347 0.350 ft^2

Flow Velocity, V 2.119 2.160 1.915 2.690 2.055 2.608 1.641 2.998 2.189 1.491 ft/s

Channel Length, L 530 490 550 600 560 1640 100 540 790 360 ft

Specified Channel Depth 2 2 3 2 2 2 2 2 2 2 ft

Channel Capacity 17.5 17.1 82.0 21.4 16.3 17.1 15.8 23.3 13.4 9.1 cfs

Channel Travel Time, Tt 0.069 0.063 0.080 0.062 0.076 0.175 0.017 0.050 0.100 0.067 hr

Subarea Tt 0.22 0.18 0.67 0.16 0.16 0.26 0.13 0.17 0.22 0.48 hr

Table N-1 Channel Schedule - Existing Conditions

Section N Table N‐1 1
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Table N-1 Continued Channel Schedule - Existing Conditions

Subarea 2-M 2-N 2-O 2-P 3-A 3-B 3-C 3-D 3-E 3-F

Sheet Manning's, n 0.11 0.11 0.11 0.11 0.11 0.11 0.11 0.11 0.08 0.11

Flow Length, L 400 80 110 180 175 180 170 200 130 240 ft 

Land Slope, s 0.020 0.050 0.250 0.030 0.024 0.004 0.029 0.020 0.010 0.024 ft/ft

SheetTravel Time, Tt 0.52 0.10 0.07 0.23 0.25 0.52 0.23 0.30 0.22 0.32 hrs

Unit Peak Discharge, qu 223 524 640 337 529 340 562 667 815 286 csm/in

Subarea Size, Am 0.0075 0.0030 0.0022 0.0034 0.0024 0.0018 0.0022 0.0055 0.0010 0.0042 mi^2

Subarea Peak Discharge, qp 0.42 0.39 0.35 0.28 0.74 0.35 0.72 4.61 1.06 0.69 cfs

Channel Sideslope Angle, theta 18.43 18.43 18.43 18.43 18.43 18.43 18.43 18.43 18.43 18.43 deg

Channel Slope, s 0.013 0.026 0.023 0.019 0.010 0.005 0.010 0.022 0.010 0.021 ft/ft

Channel Manning's, n 0.023 0.023 0.023 0.023 0.023 0.023 0.023 0.023 0.023 0.023

Channel Peak Discharge, qc 0.81 0.39 0.35 0.28 8.17 6.74 6.39 5.67 1.06 0.69 cfs

Flow Depth, d 0.272 0.233 0.228 0.219 0.354 0.305 0.350 0.606 0.405 0.300 ft

Cross Sectional Flow Area, A 0.222 0.163 0.157 0.144 0.375 0.279 0.367 1.102 0.491 0.271 ft^2

Flow Velocity, V 1.884 2.407 2.232 1.973 1.970 1.262 1.955 4.185 2.155 2.560 ft/s

Channel Length, L 770 750 380 500 240 270 150 490 210 940 ft

Specified Channel Depth 2 2 2 2 2 2 2 2 2 2 ft

Channel Capacity 13.4 19.0 17.9 16.3 11.8 8.3 11.8 17.5 11.8 17.1 cfs

Channel Travel Time, Tt 0.114 0.087 0.047 0.070 0.034 0.059 0.021 0.033 0.027 0.102 hr

Subarea Tt 0.64 0.19 0.11 0.30 0.28 0.58 0.25 0.33 0.24 0.42 hr

Subarea 4-A 4-B Native

Sheet Manning's, n 0.11 0.11 0.11

Flow Length, L 500 300 300 ft 

Land Slope, s 0.040 0.040 0.025 ft/ft

SheetTravel Time, Tt 0.47 0.31 0.38 hrs

Unit Peak Discharge, qu 235 290 263 csm/in

Subarea Size, Am 0.0233 0.0116 0.0434 mi^2

Subarea Peak Discharge, qp 1.37 0.84 2.86 cfs

Channel Sideslope Angle, theta 18.43 18.43 18.43 deg

Channel Slope, s 0.026 0.032 0.028 ft/ft

Channel Manning's, n 0.023 0.023 0.023

Channel Peak Discharge, qc 1.37 5.06 2.86 cfs

Flow Depth, d 0.372 0.298 0.484 ft

Cross Sectional Flow Area, A 0.416 0.266 0.703 ft^2

Flow Velocity, V 3.288 3.143 4.064 ft/s

Channel Length, L 1110 600 1650 ft

Specified Channel Depth 2 3 -- ft

Channel Capacity 19.0 133.9 -- cfs

Channel Travel Time, Tt 0.094 0.053 0.113 hr

Subarea Tt 0.57 0.37 0.49 hr

Section N Table N‐1 2
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Table N-2 Culvert Schedule - Existing Conditions

Culvert ID

Culvert 

Diameter 

(in)

Culvert 

Material

Culvert 

Length     

(ft)

Culvert 

Slope (ft/ft)

Manning 

Coef.     

(n)

Design 

Flow       

(cfs)

Flow 

Capacity  

(cfs)

Flow 

Velocity 

(ft/s)

P-1 18 CMP 40 0.025 0.024 3 6.4 3.6

P-3 18 CMP 80 0.013 0.024 1 5.3 3.0

P-4 18 CMP 35 0.003 0.024 1 2.1 1.2

P-5 18 CMP 40 0.008 0.024 2 3.5 2.0

P-6 18 CMP 100 0.010 0.024 1 4.8 2.7

P-7 18 CPP 60 0.012 0.009 1 12.6 7.1

P-8 18 CMP 50 0.005 0.024 2 3.0 1.7

P-9 18 CMP 40 0.005 0.024 1 2.8 1.6

P-10 18 CMP 25 0.019 0.024 2 4.8 2.7

P-11 18 CMP 25 0.031 0.024 2 6.2 3.5

P13 18 CPP 40 0.050 0.009 3 24.0 13.6

P-14 18 CPP 160 0.025 0.009 3 21.5 12.2

P-15 18 CPP 135 0.050 0.009 1 29.8 16.8

P-16 24 CPP 75 0.010 0.009 3 26.9 8.6

P-17 18 CPP 60 0.010 0.009 4 11.7 6.6

P-18 24 CPP 80 0.039 0.009 5 52.6 16.8

P-19 18 CMP 20 0.057 0.024 1 7.8 4.4

P-20 18 CMP 80 0.028 0.024 1 7.8 4.4

P-21 18 CMP 40 0.013 0.024 1 4.5 2.6

P-22 18 CMP 20 0.007 0.024 1 2.8 1.6

P-23 18 CMP 10 0.008 0.024 1 2.3 1.3

P-24 18 CMP 75 0.012 0.024 1 5.1 2.9

P-25 18 CPP 95 0.029 0.009 3 21.8 12.3

P-26 18 CPP 115 0.008 0.009 3 11.3 6.4

P-27 24 CPP 60 0.010 0.009 6 25.3 8.1

P-28 18 CPP 50 0.013 0.009 7 12.7 7.2

P-29 24 CMP 60 0.010 0.024 7 9.5 3.0

P-30 18 CPP 20 0.189 0.009 9 38.1 21.6

P-31 18 CPP 30 0.097 0.009 1 30.9 17.5

P-32 18 CPP 35 0.008 0.009 1 9.0 5.1

P-33 18 CPP 55 0.008 0.009 2 10.0 5.7

P-34 18 CPP 50 0.008 0.009 3 9.8 5.5

P-35 18 CPP 175 0.007 0.009 6 11.4 6.5

P-36 18 CPP 45 0.078 0.009 2 30.8 17.4

P-37 18 CPP 70 0.020 0.009 1 17.1 9.7

P-38 18 CPP 80 0.032 0.009 1 22.0 12.5

P-39 18 CFPP 35 0.040 0.024 1 7.8 4.4

P-40 18 CFPP 235 0.042 0.024 3 10.7 6.1

P-41 18 CMP 60 0.015 0.024 2 5.4 3.1

Section N Table N‐2 1
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Table N-3 Pond Capacities - Existing Conditions

Given Pond Water 

Elevation

Pond Water 

Depth

Remaining 

Pond 

Capacity

25-Year 

Excess 

Capacity

100-Year 

Excess 

Capacity

(ft) (ft) (ft^3) (ft^3) (ft^3)

Collection 
Pond 1 2,519.0                    0 104,504       49,278             53,187            

2,520.0                    1 102,306       47,080             50,989            

2,521.0                    2 99,550         44,324             48,234            

2,522.0                    3 96,174         40,948             44,857            

2,523.0                    4 92,113         36,887             40,796            

2,524.0                    5 87,305         32,079             35,988            

2,525.0                    6 81,687         26,461             30,370            

2,526.0                    7 75,195         19,969             23,879            

2,527.0                    8 67,767         12,541             16,451            

2,528.0                    9 59,340         4,114               8,023              

2,529.0                    10 49,849         (5,377)             (1,467)             

2,530.0                    11 39,233         (15,993)           (12,083)           

2,531.0                    12 27,429         (27,797)           (23,888)           

2,532.0                    13 14,372         (40,854)           (36,945)           

2,533.0                    14 -              (55,226)           (51,317)           

US 

Section N Table N‐3 4
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Table N-3 Continued Pond Capacities - Existing Conditions

Given Pond Water 

Elevation

Pond Water 

Depth

Remaining 

Pond 

Capacity

25-Year 

Excess 

Capacity

100-Year 

Excess 

Capacity

(ft) (ft) (ft^3) (ft^3) (ft^3)

Collection 
Pond 3 2,549.5                    0 136,446       56,759             73,933            

2,551.0                    1.5 126,186       46,499             63,673            

2,552.0                    2.5 117,924       38,237             55,411            

2,553.0                    3.5 108,424       28,737             45,912            

2,554.0                    4.5 97,600         17,913             35,088            

2,555.0                    5.5 85,365         5,678               22,852            

2,556.0                    6.5 71,633         (8,055)             9,120              

2,557.0                    7.5 56,316         (23,371)           (6,196)             

2,558.0                    8.5 39,330         (40,358)           (23,183)           

2,559.0                    9.5 20,586         (59,101)           (41,926)           

2,560.0                    10.5 -              (79,687)           (62,513)           

Evaporation 
Pond 2,557.0                    0 841,383       605,897           763,488          

2,558.0                    1 799,002       563,516           721,107          

2,559.0                    2 752,953       517,467           675,058          

2,560.0                    3 703,083       467,597           625,188          

2,561.0                    4 649,241       413,755           571,346          

2,562.0                    5 591,274       355,787           513,379          

2,563.0                    6 529,029       293,543           451,134          

2,564.0                    7 462,355       226,869           384,461          

2,565.0                    8 391,100       155,614           313,205          

2,566.0                    9 315,111       79,625             237,216          

2,567.0                    10 234,236       (1,251)             156,341          

2,567.6                    10.6 183,302       (52,184)           105,407          

2,568.0                    11 148,322       (87,164)           70,427            

2,569.0                    12 57,217         (178,269)         (20,677)           

2,569.6                    12.6 -              (235,486)         (77,895)           

Section N Table N‐3 5
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Table N-4 Channel Schedule - Interim Conditions
Subarea 1-A 1-B 1-C 1-D 1-E 1-F 1-G 1-H 1-I 1-J

Sheet Manning's, n 0.11 0.11 0.11 0.11 0.11 0.11 0.11 0.11 0.11 0.11

Flow Length, L 300 400 300 250 400 400 300 150 300 300 ft 

Land Slope, s 0.025 0.020 0.110 0.015 0.250 0.250 0.120 0.04 0.160 0.110 ft/ft

SheetTravel Time, Tt 0.38 0.52 0.21 0.40 0.19 0.19 0.20 0.18 0.18 0.21 hrs

Unit Peak Discharge, qu 263 223 357 255 376 376 364 386 386 357 csm/in

Subarea Size, Am 0.0088 0.0074 0.0047 0.0022 0.0160 0.0037 0.0042 0.0054 0.0164 0.0121 mi^2

Subarea Peak Discharge, qp 0.58 0.41 0.42 0.14 1.50 0.34 0.38 0.52 1.59 1.08 cfs

Channel Sideslope Angle, theta 18.43 18.43 18.43 18.43 18.43 18.43 18.43 18.43 18.43 18.43 deg

Channel Slope, s 0.027 0.016 0.032 0.028 0.024 0.024 0.025 0.074 0.030 0.031 ft/ft

Channel Manning's, n 0.023 0.023 0.023 0.023 0.041 0.023 0.023 0.023 0.023 0.023

Channel Peak Discharge, qc 5.82 4.73 2.82 0.14 1.50 0.34 0.38 0.52 1.59 2.06 cfs

Flow Depth, d 0.268 0.260 0.230 0.155 0.486 0.225 0.231 0.213 0.383 0.330 ft

Cross Sectional Flow Area, A 0.215 0.202 0.158 0.073 0.710 0.152 0.161 0.136 0.440 0.326 ft^2

Flow Velocity, V 2.687 2.028 2.642 1.905 2.118 2.258 2.348 3.819 3.599 3.310 ft/s

Channel Length, L 530 490 670 250 1160 360 660 850 1260 650 ft

Specified Channel Depth 2 2 2 2 2 2 2 2 2 2 ft

Channel Capacity 19.4 14.9 21.1 19.7 10.2 18.3 18.6 32.1 20.4 20.8 cfs

Channel Travel Time, Tt 0.055 0.067 0.070 0.036 0.152 0.044 0.078 0.062 0.097 0.055 hr

Subarea Tt 0.43 0.59 0.28 0.44 0.34 0.23 0.28 0.24 0.28 0.26 hr

Subarea 2-A 2-B 2-C 2-D 2-E 2-F 2-G 2-H 2-I 2-J

Sheet Manning's, n 0.11 0.11 0.11 0.11 0.11 0.11 0.11 0.11 0.11 0.11

Flow Length, L 260 100 240 100 600 300 150 150 150 150 ft 

Land Slope, s 0.038 0.260 0.150 0.050 0.033 0.230 0.250 0.250 0.120 0.120 ft/ft

SheetTravel Time, Tt 0.29 0.06 0.16 0.12 0.59 0.16 0.09 0.09 0.12 0.12 hrs

Unit Peak Discharge, qu 304 671 417 478 209 416 563 563 484 484 csm/in

Subarea Size, Am 0.0061 0.0014 0.0029 0.0029 0.0101 0.0039 0.0024 0.0053 0.0012 0.0043 mi^2

Subarea Peak Discharge, qp 0.46 0.23 0.30 0.35 0.53 0.41 0.33 0.75 0.15 0.52 cfs

Channel Sideslope Angle, theta 18.43 18.43 18.43 18.43 18.43 18.43 18.43 18.43 18.43 18.43 deg

Channel Slope, s 0.017 0.015 0.022 0.021 0.012 0.033 0.019 0.021 0.018 0.039 ft/ft

Channel Manning's, n 0.023 0.023 0.023 0.023 0.023 0.023 0.023 0.023 0.023 0.023

Channel Peak Discharge, qc 2.28 1.82 0.65 0.35 0.94 0.41 3.03 0.75 1.95 1.80 cfs

Flow Depth, d 0.268 0.212 0.218 0.233 0.301 0.227 0.233 0.309 0.173 0.239 ft

Cross Sectional Flow Area, A 0.216 0.135 0.143 0.163 0.272 0.154 0.163 0.286 0.090 0.172 ft^2

Flow Velocity, V 2.137 1.714 2.119 2.160 1.939 2.661 2.055 2.608 1.641 2.998 ft/s

Channel Length, L 520 380 530 490 550 600 560 1640 100 540 ft

Specified Channel Depth 3 3 2 2 3 2 3 2 2 2 ft

Channel Capacity 97.6 91.7 17.5 17.1 82.0 21.4 103.2 17.1 15.8 23.3 cfs

Channel Travel Time, Tt 0.068 0.062 0.069 0.063 0.079 0.063 0.076 0.175 0.017 0.050 hr

Subarea Tt 0.35 0.12 0.22 0.18 0.67 0.22 0.16 0.26 0.13 0.17 hr
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Table N-4 Continued Channel Schedule - Interim Conditions
Subarea 2-K 2-L 2-M 2-N 2-O 2-P 3-A 3-B 3-C 3-D

Sheet Manning's, n 0.11 0.11 0.11 0.11 0.11 0.11 0.11 0.11 0.11 0.11

Flow Length, L 150 400 400 80 110 180 175 180 170 200 ft 

Land Slope, s 0.120 0.035 0.020 0.050 0.250 0.030 0.024 0.004 0.029 0.020 ft/ft

SheetTravel Time, Tt 0.12 0.42 0.52 0.10 0.07 0.23 0.25 0.52 0.23 0.30 hrs

Unit Peak Discharge, qu 484 250 223 524 640 337 529 340 562 667 csm/in

Subarea Size, Am 0.0063 0.0083 0.0075 0.0030 0.0022 0.0034 0.0024 0.0018 0.0022 0.0055 mi^2

Subarea Peak Discharge, qp 0.76 0.52 0.42 0.39 0.35 0.28 0.74 0.35 0.72 4.61 cfs

Channel Sideslope Angle, theta 18.43 18.43 18.43 18.43 18.43 18.43 18.43 18.43 18.43 18.43 deg

Channel Slope, s 0.013 0.006 0.013 0.026 0.023 0.019 0.010 0.005 0.010 0.022 ft/ft

Channel Manning's, n 0.023 0.023 0.023 0.023 0.023 0.023 0.023 0.023 0.023 0.023

Channel Peak Discharge, qc 1.28 0.52 0.81 0.39 0.35 0.28 8.17 6.74 6.39 5.67 cfs

Flow Depth, d 0.340 0.342 0.272 0.233 0.228 0.219 0.354 0.305 0.350 0.606 ft

Cross Sectional Flow Area, A 0.347 0.350 0.222 0.163 0.157 0.144 0.375 0.279 0.367 1.102 ft^2

Flow Velocity, V 2.189 1.491 1.884 2.407 2.232 1.973 1.970 1.262 1.955 4.185 ft/s

Channel Length, L 790 360 770 750 380 500 240 270 150 490 ft

Specified Channel Depth 2 2 2 2 2 2 2 2 2 2 ft

Channel Capacity 13.4 9.1 13.4 19.0 17.9 16.3 11.8 8.3 11.8 17.5 cfs

Channel Travel Time, Tt 0.100 0.067 0.114 0.087 0.047 0.070 0.034 0.059 0.021 0.033 hr

Subarea Tt 0.22 0.48 0.64 0.19 0.11 0.30 0.28 0.58 0.25 0.33 hr

Subarea 3-E 3-F

Sheet Manning's, n 0.08 0.11

Flow Length, L 130 240 ft 

Land Slope, s 0.010 0.024 ft/ft

SheetTravel Time, Tt 0.22 0.32 hrs

Unit Peak Discharge, qu 815 286 csm/in

Subarea Size, Am 0.0010 0.0042 mi^2

Subarea Peak Discharge, qp 1.06 0.69 cfs

Channel Sideslope Angle, theta 18.43 18.43 deg

Channel Slope, s 0.010 0.021 ft/ft

Channel Manning's, n 0.023 0.023

Channel Peak Discharge, qc 1.06 0.69 cfs

Flow Depth, d 0.405 0.300 ft

Cross Sectional Flow Area, A 0.491 0.271 ft^2

Flow Velocity, V 2.155 2.560 ft/s

Channel Length, L 210 940 ft

Specified Channel Depth 2 2 ft

Channel Capacity 11.8 17.1 cfs

Channel Travel Time, Tt 0.027 0.102 hr

Subarea Tt 0.24 0.42 hr
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Table N-5 Culvert Schedule - Interim Conditions

Culvert ID

Culvert 

Diameter 

(in)

Culvert 

Material

Culvert 

Length     

(ft)

Culvert 

Slope (ft/ft)

Manning 

Coef.     

(n)

Design 

Flow       

(cfs)

Flow 

Capacity  

(cfs)

Flow 

Velocity 

(ft/s)

P-1 18 CMP 40 0.025 0.024 3 6.4 3.6

P-2 18 CMP 90 0.005 0.024 1 3.3 1.9

P-3 18 CMP 80 0.013 0.024 1 5.3 3.0

P-4 18 CMP 35 0.003 0.024 1 2.1 1.2

P-5 18 CMP 40 0.008 0.024 2 3.5 2.0

P-6 18 CMP 100 0.010 0.024 1 4.8 2.7

P-7 18 CPP 60 0.012 0.009 1 12.6 7.1

P-8 18 CMP 50 0.005 0.024 2 3.0 1.7

P-9 18 CMP 30 0.010 0.024 1 3.7 2.1

P-10 18 CMP 25 0.019 0.024 2 4.8 2.7

P-11 18 CMP 25 0.031 0.024 2 6.2 3.5

P13 18 CPP 40 0.050 0.009 3 24.0 13.6

P-14 18 CPP 160 0.025 0.009 1 21.5 12.2

P-15 18 CPP 135 0.050 0.009 1 29.8 16.8

P-16 24 CPP 75 0.010 0.009 1 26.9 8.6

P-17 18 CPP 60 0.010 0.009 2 11.7 6.6

P-18 24 CPP 80 0.039 0.009 3 52.6 16.8

P-19 18 CMP 20 0.057 0.024 1 7.8 4.4

P-20 18 CMP 80 0.028 0.024 1 7.8 4.4

P-21 18 CMP 40 0.013 0.024 1 4.5 2.6

P-22 18 CMP 20 0.007 0.024 1 2.8 1.6

P-23 18 CMP 10 0.008 0.024 1 2.3 1.3

P-24 18 CMP 75 0.012 0.024 1 5.1 2.9

P-25 18 CPP 95 0.029 0.009 3 21.8 12.3

P-26 18 CPP 115 0.008 0.009 3 11.3 6.4

P-27 24 CPP 60 0.010 0.009 6 25.3 8.1

P-28 18 CPP 50 0.013 0.009 7 12.7 7.2

P-29 24 CMP 60 0.010 0.024 7 9.5 3.0

P-30 18 CPP 20 0.189 0.009 9 38.1 21.6

P-31 18 CPP 30 0.097 0.009 1 30.9 17.5

P-32 18 CPP 35 0.008 0.009 1 9.0 5.1

P-33 18 CPP 55 0.008 0.009 2 10.0 5.7

P-34 18 CPP 50 0.008 0.009 3 9.8 5.5

P-35 18 CPP 175 0.007 0.009 6 11.4 6.5

P-36 18 CPP 45 0.078 0.009 2 30.8 17.4

P-37 18 CPP 70 0.020 0.009 1 17.1 9.7

P-38 18 CPP 80 0.032 0.009 1 22.0 12.5

P-39 18 CFPP 35 0.040 0.024 1 7.8 4.4

P-40 18 CFPP 235 0.042 0.024 6 10.7 6.1
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Table N-6 Pond Capacities - Interim Conditions

Given Pond Water 

Elevation

Pond Water 

Depth

Remaining 

Pond 

Capacity

25-Year 

Excess 

Capacity

100-Year 

Excess 

Capacity

(ft) (ft) (ft^3) (ft^3) (ft^3)

Collection Pond 2,519.0                    0 104,504       26,689             9,493              

2,520.0                    1 102,306       24,491             7,295              

2,521.0                    2 99,550         21,736             4,539              

2,522.0                    3 96,174         18,359             1,162              

2,523.0                    4 92,113         14,298             (2,898)             

2,524.0                    5 87,305         9,490               (7,706)             

2,525.0                    6 81,687         3,872               (13,325)           

2,526.0                    7 75,195         (2,620)             (19,816)           

2,527.0                    8 67,767         (10,048)           (27,244)           

2,528.0                    9 59,340         (18,475)           (35,672)           

2,529.0                    10 49,849         (27,965)           (45,162)           

2,530.0                    11 39,233         (38,581)           (55,778)           

2,531.0                    12 27,429         (50,386)           (67,583)           

2,532.0                    13 14,372         (63,443)           (80,640)           

2,533.0                    14 -              (77,815)           (95,011)           

Collection Pond 2,549.5                    0 136,446       56,759             73,933            

2,551.0                    1.5 126,186       46,499             63,673            

2,552.0                    2.5 117,924       38,237             55,411            

2,553.0                    3.5 108,424       28,737             45,912            

2,554.0                    4.5 97,600         17,913             35,088            

2,555.0                    5.5 85,365         5,678               22,852            

2,556.0                    6.5 71,633         (8,055)             9,120              

2,557.0                    7.5 56,316         (23,371)           (6,196)             

2,558.0                    8.5 39,330         (40,358)           (23,183)           

2,559.0                    9.5 20,586         (59,101)           (41,926)           

2,560.0                    10.5 -              (79,687)           (62,513)           
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EPA ID No.: IDD073114654

Effective Date: July 28 2016

Table N-6 Continued Pond Capacities - Interim Conditions

Given Pond Water 

Elevation

Pond Water 

Depth

Remaining 

Pond 

Capacity

25-Year 

Excess 

Capacity

100-Year 

Excess 

Capacity

(ft) (ft) (ft^3) (ft^3) (ft^3)

Evaporation Pon 2,557.0                    0 841,383       569,888           707,474          

2,558.0                    1 799,002       527,507           665,093          

2,559.0                    2 752,953       481,457           619,044          

2,560.0                    3 703,083       431,588           569,174          

2,561.0                    4 649,241       377,745           515,332          

2,562.0                    5 591,274       319,778           457,364          

2,563.0                    6 529,029       257,534           395,120          

2,564.0                    7 462,355       190,860           328,446          

2,565.0                    8 391,100       119,605           257,191          

2,566.0                    9 315,111       43,616             181,202          

2,567.0                    10 234,236       (37,260)           100,326          

2,567.6                    10.6 183,302       (88,194)           49,392            

2,568.0                    11 148,322       (123,174)         14,413            

2,569.0                    12 57,217         (214,278)         (76,692)           

2,569.6                    12.6 -              (271,495)         (133,909)         
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Table N-7 Channel Schedule - Closure Conditions
Subarea 1-A 1-B 1-C 1-E 1-F 1-G 1-H 1-I 1-J 1-K

Sheet Manning's, n 0.11 0.11 0.11 0.11 0.11 0.11 0.11 0.11 0.11 0.11

Flow Length, L 300 300 300 300 300 300 300 300 300 300 ft 

Land Slope, s 0.025 0.020 0.110 0.250 0.250 0.120 0.040 0.16 0.110 0.070 ft/ft

SheetTravel Time, Tt 0.38 0.41 0.21 0.15 0.15 0.20 0.31 0.18 0.21 0.25 hrs

Unit Peak Discharge, qu 263 251 357 423 423 364 290 386 357 325 csm/in

Subarea Size, Am 0.0143 0.0251 0.0179 0.0160 0.0037 0.0086 0.0054 0.0395 0.0273 0.0148 mi^2

Subarea Peak Discharge, qp 0.94 1.58 1.60 1.69 0.39 0.78 0.39 3.81 2.43 1.21 cfs

Channel Sideslope Angle, theta 18.43 18.43 18.43 18.43 18.43 18.43 18.43 18.43 18.43 18.43 deg

Channel Slope, s 0.027 0.016 0.032 0.024 0.024 0.025 0.074 0.030 0.031 0.005 ft/ft

Channel Manning's, n 0.023 0.023 0.023 0.041 0.023 0.023 0.023 0.023 0.023 0.023

Channel Peak Discharge, qc 5.38 3.66 5.24 1.69 0.39 0.78 0.39 9.05 3.64 1.21 cfs

Flow Depth, d 0.322 0.430 0.380 0.509 0.235 0.304 0.191 0.532 0.447 0.484 ft

Cross Sectional Flow Area, A 0.310 0.555 0.433 0.776 0.166 0.278 0.110 0.849 0.600 0.703 ft^2

Flow Velocity, V 3.039 2.840 3.697 2.182 2.326 2.817 3.555 4.481 4.056 1.717 ft/s

Channel Length, L 530 490 670 1160 360 660 850 1260 650 280 ft

Specified Channel Depth 2 2 2 2 2 2 2 2 2 2 ft

Channel Capacity 19.4 14.9 21.1 10.2 18.3 18.6 32.1 20.4 20.8 8.3 cfs

Channel Travel Time, Tt 0.048 0.048 0.050 0.148 0.043 0.065 0.066 0.078 0.045 0.045 hr

Subarea Tt 0.43 0.46 0.26 0.30 0.19 0.27 0.38 0.26 0.25 0.30 hr

Subarea 2-A 2-B 2-C 2-D 2-E 2-G 2-H 2-I 2-J 2-K

Sheet Manning's, n 0.11 0.11 0.11 0.11 0.11 0.11 0.11 0.11 0.11 0.11

Flow Length, L 260 100 240 100 600 150 150 150 150 150 ft 

Land Slope, s 0.038 0.260 0.150 0.050 0.033 0.250 0.250 0.120 0.120 0.120 ft/ft

SheetTravel Time, Tt 0.29 0.06 0.16 0.12 0.59 0.09 0.09 0.12 0.12 0.12 hrs

Unit Peak Discharge, qu 304 671 417 478 209 563 563 484 484 484 csm/in

Subarea Size, Am 0.0061 0.0065 0.0029 0.0029 0.0101 0.0029 0.0129 0.0039 0.0126 0.0126 mi^2

Subarea Peak Discharge, qp 0.46 1.08 0.30 0.35 0.53 0.40 1.82 0.48 1.52 1.52 cfs

Channel Sideslope Angle, theta 18.43 18.43 18.43 18.43 18.43 18.43 18.43 18.43 18.43 18.43 deg

Channel Slope, s 0.017 0.015 0.022 0.021 0.012 0.019 0.021 0.018 0.039 0.013 ft/ft

Channel Manning's, n 0.023 0.023 0.023 0.023 0.023 0.023 0.023 0.023 0.023 0.023

Channel Peak Discharge, qc 4.58 3.49 0.65 0.35 0.94 2.22 1.82 4.04 3.56 2.04 cfs

Flow Depth, d 0.268 0.378 0.218 0.233 0.301 0.250 0.431 0.269 0.359 0.441 ft

Cross Sectional Flow Area, A 0.216 0.429 0.143 0.163 0.272 0.188 0.558 0.217 0.387 0.584 ft^2

Flow Velocity, V 2.137 2.524 2.119 2.160 1.939 2.155 3.259 2.201 3.929 2.603 ft/s

Channel Length, L 520 380 530 490 550 560 1640 100 540 790 ft

Specified Channel Depth 3 3 2 2 3 2 2 2 2 2 ft

Channel Capacity 97.6 91.7 17.5 17.1 82.0 16.3 17.1 15.8 23.3 13.4 cfs

Channel Travel Time, Tt 0.068 0.042 0.069 0.063 0.079 0.072 0.140 0.013 0.038 0.084 hr

Subarea Tt 0.35 0.10 0.22 0.18 0.67 0.16 0.23 0.13 0.15 0.20 hr
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Table N-7 Continued Channel Schedule - Closure Conditions

Subarea 2-L 2-M 2-N 2-O 2-P

Sheet Manning's, n 0.11 0.11 0.11 0.11 0.11

Flow Length, L 400 400 80 110 180 ft 

Land Slope, s 0.035 0.020 0.050 0.250 0.030 ft/ft

SheetTravel Time, Tt 0.42 0.52 0.10 0.07 0.23 hrs

Unit Peak Discharge, qu 250 223 524 640 337 csm/in

Subarea Size, Am 0.0083 0.0075 0.0030 0.0022 0.0034 mi^2

Subarea Peak Discharge, qp 0.52 0.42 0.39 0.35 0.28 cfs

Channel Sideslope Angle, theta 18.43 18.43 18.43 18.43 18.43 deg

Channel Slope, s 0.006 0.013 0.026 0.023 0.019 ft/ft

Channel Manning's, n 0.023 0.023 0.023 0.023 0.023

Channel Peak Discharge, qc 0.52 0.81 0.39 0.35 0.28 cfs

Flow Depth, d 0.342 0.272 0.233 0.228 0.219 ft

Cross Sectional Flow Area, A 0.350 0.222 0.163 0.157 0.144 ft^2

Flow Velocity, V 1.491 1.884 2.407 2.232 1.973 ft/s

Channel Length, L 360 770 750 380 500 ft

Specified Channel Depth 2 2 2 2 2 ft

Channel Capacity 9.1 13.4 19.0 17.9 16.3 cfs

Channel Travel Time, Tt 0.067 0.114 0.087 0.047 0.070 hr

Subarea Tt 0.48 0.64 0.19 0.11 0.30 hr
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Table N-8 Culvert Schedule - Closure Conditions

Culvert ID

Culvert 

Diameter   

(in)

Culvert 

Material

Culvert 

Length     

(ft)

Culvert 

Slope (ft/ft)

Manning 

Coef.     

(n)

Design 

Flow       

(cfs)

Flow 

Capacity  

(cfs)

Flow 

Velocity 

(ft/s)

P-5 18 CMP 40 0.008 0.024 2 3.5 2.0

P-7 18 CPP 60 0.012 0.009 4 12.6 7.1

P-10 18 CMP 25 0.019 0.024 2 4.8 2.7

P-11 18 CMP 25 0.031 0.024 3 6.2 3.5

P13 18 CPP 40 0.050 0.009 3 24.0 13.6

P-37 18 CPP 70 0.020 0.009 2 17.1 9.7

P-38 18 CPP 80 0.032 0.009 2 22.0 12.5

P-39 18 CFPP 35 0.040 0.024 1 7.8 4.4
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