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OSDF CAPACITY CALCULATION 
CELL 8 EXPANSION 

EXECUTIVE SUMMARY 

PURPOSE OF ANALYSIS 

The purpose of this calculation package is to present the OSDF capacity for Cell 8. 

METHODS OF ANALYSIS 

The capacity for Cell 8 was estimated using the computer program Autodesk@ Civil Design 3 within 
Autodesk@ Land Desktop 3. 

CONCLUSIONS 

The following table provides the estimated capacity for Cell 8. 0 
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CELL 8 EXPANSION 

INTRODUCTION 

PURPOSE OF ANALYSIS 

The purpose of this calculation package is to present the OSDF capacity for Cell 8. 

METHODS OF ANALYSIS 

The capacity for Cell 8 was estimated using the computer program Autodesk@ Civil Design 3 within 
Autodesk@ Land Desktop 3. 
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OSDF CAPACITY CALCULATION 
CELL 8 

(Autodesk' PROCEDURES AND VOLUME RESULTS) 

INTRODUCTION 

The purpose of this section is to provide an overview of the Autodesk@ procedures used to calculate the 
OSDF Cell 8 capacity and to present the capacity estimated using Autodesk@. 

METHOD OF ANALYSIS 

The Earthworks module of Autodesk@ Civil Design 3 is used to compute volumes within Autodesk@ 
Land Desktop 3 [Autodesk, 20011. Earthworks calculates volumes based on a digital terrain model that 
represents each surface of interest. The surfaces used to compute the capacity of the OSDF Cell 8 are: (i) 
top of the leachate collection system (LCS) grading plan; and (ii) bottom of the contouring layer grading 
plan. Earthworks generates a triangular irregular network (TIN) to model each surface and uses the grid 
method to compute volume. The grid method calculates volumes using a grid system overlain on the two 
TIN surfaces. The volumes are calculated for each grid using the prismoidal volume between the surfaces, 
and then each grid volume is summed to give the total volume. For Cell 8, the volume is estimated using a 
parcel area defined by a vertical plane at the intercell berm between Cells 7 and 8. Figure1 provides an 
isopach representing the thickness of impacted material which can be placed in Cell 8 as well as the 
associated capacity of Cell 8. 

Autodesk@ RESULTS 

The following table provides the estimated capacity for Cell 8. 

I OSDF CAPACITY I I 
I '  CELL 8 I 397,219 I 

REFERENCES 

Autodesk" , Inc., Autodesk" Civil Design Reference Manual, Henniker, NH, 2001. 
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CELL 8 IMPACTED RUNOFF CATCHMENT AREA REQUIREMENTS 

(ADDENDUM TO SECTION 7.2) 

The calculation package presented in Section 7.2 was prepared to establish minimum cell 
storage requirements for containment of impacted runoff during the filling of cells. The analyses 
shown in Section 7.2 are applicable for the northernmost and interior on-site disposal facility 
(OSDF) cells (i.e., Cells 1 to 7) where the maximum containment volume of the impacted runoff 
catchment area (IRCA) is limited by the minimum elevation of a rain flap installed along the 
intercell berm at the south edge of the IRCA. However, the southernmost OSDF cell (ie., Cell 
8) differs from the other cells in that: (i) Cell 8 is an end cell; and therefore, the maximum 
containment volume of the IRCA is limited by the minimum elevation of a rain flap installed 
along the Cell 8 perimeter; and (ii) Cell 8 has been expanded to the South to provide additional 
cell capacity. 

This addendum to Section 7.2 was, therefore, prepared to verify the adequacy of the Cell 
8 IRCA to contain impacted runoff from two cells (i-e., Cells 7 and 8) during the 25-year, 24- 
hour storm event with the required 0.5 ft of freeboard. 

F04200 1 0 
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CELL 8 IMPACTED RUNOFF CATCHMENT AREA REQUIREMENTS 

EXECUTIVE SUMMARY 
0 

PURPOSE OF ANALYSES 

The purpose of this calculation package is to demonstrate the adequacy of the Cell 8 
impacted runoff catchment area (IRCA) design in providing the necessary impacted runoff 
storage capacity from two cells (i.e., Cells 7 and 8) during the 25-year, 24-hour storm event with 
the required 0.5 ft of freeboard. The expected time for drawdown of impacted runoff within the 
IRCA is calculated to demonstrate that the design meets the required design criteria. 

METHODS OF ANALYSES 

The case modeled in this package represents conditions that exist when both Cells 7 and 8 
are contributing impacted runoff to the Cell 8 IRCA. Analyses are separated into two groups: 

i.) evaluation of IRCA storage capacity; and 

ii.) evaluation of impacted runoff drawdown time. 

IRCA Storage Capacity 

The Cell 8 IRCA is designed to contain the runoff from two cells ii.e., Cells 7 and 8). As 
established in the calculationpackage presented in Section 7.2, the IRCA for Cells 1 through 7 
was designed to have a NortWSouth dimension of 250 ft measured from the centerline of the 
intercell berm and an EasWest dimension of 185 ft measured from shoulder of the perimeter 
berm. This geometry provides a plan area of 46,250 ft2. 

Because Cell '8 is an end cell and has been expanded to a width greater than Cells 1 through 
7, the IRCA dimensions have been modified to provide a more efficient design. Modifications 
include: 

0 The NortWSouth dimension of the Cell 8 IRCA has been increased to approximately 415 
ft. This will allow the IRCA to be located in the southwest corner of cell while still 
extending over the leachate collection corridor. 

0 The EastNest dimension of the Cell 8 IRCA has been decreased to approximately 150 ft  
as measured from the crest of the protected clay layer. 

As shown in Figure 1 ,  the revised Cell 8 IRCA geometry provides a plan area of 60,948 ft2, 
which is a larger IRCA plan area than that of Cells 1 through 7. This revised geometry is 
evaluated herein to verify the storage capacity of the IRCA based on the expanded size of Cell 8. 

e 
F04200 1 0 
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The IRCA is considered adequate if it complies with the design criteria used to evaluate the 
IRCAs for Cells 1 through 7 in Section 7.2, which requires the IRCA to provide storage capacity 
to handle the 25-year, 24-hour storm event with 0.5 ft of freeboard. 

a 
Drawdown Time 

The amount of time expected for impacted runoff to drain from the IRCA after the 
completion of the 25-year, 24-hour storm event into the Cell 8 LCS is referred to; herein, as the 
drawdown time. The drawdown time is estimated for the revised Cell 8 JRCA geometry 
described earlier in this calculation package. The estimated drawdown time is controlled by the 
fact that the flowrate is limited by the capacity of the enhanced permanent leachate transmission 
system (EPLTS) permanent lift station pumps. A simplified calculation was performed where 
the volume of the IRCA is discharged at the maximum allowable flowrate of the EPLTS 
permanent lift station pumps (i.e., 200 gpm). 

RESULTS 

IRCA Storage Capacity 

The results show that the required IRCA storage capacity is 212,215 ft3, which is less than 
the provided IRCA storage'capacity of 563,706 ft3. Therefore, the revised Cell 8 IRCA 
geometry provides containment for runoff from two cells (Le., Cells 7 and 8) during the 25-year, 
24 hour storm event with the required 0.5 ft of freeboard. 0 
Drawdown Time 

The estimated drawdown time is limited by the capacity of the EPLTS. The EPLTS 
permanent lift station pumps provide a maximum allowable flowrate of 200 gpm, which results 
in an approximate drawdown time of 5.5 days. 

CONCLUSIONS 

The purpose of this calculation package was to demonstrate the adequacy of the revised Cell 
8 IRCA geometry in providing the necessary impacted runoff storage capacity. The following 
conclusions are made based on the calculations performed in this package: 

The Cell 8 IRCA design provides adequate storage volume to contain the 
runoff for the 25-year, 24-hour storm event from two cells (Le., Cells 7 and 8) 
with the required 0.5 ft of freeboard. 

Calculation results show that the design meets the applicable design criteria; 
therefore, the design is considered acceptable. 

F04200 1 0 
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CELL 8 IMPACTED RUNOFF CATCHMENT AREA REQUIREMENTS 
CALCULATION PROCEDURES 

INTRODUCTION AND PURPOSE 

The purpose of this calculation package is to demonstrate the adequacy of the Cell 8 
impacted runoff catchment area (IRCA) design in providing the necessary impacted runoff 
storage capacity from two cells (Le., Cells 7 and 8) during the 25-year, 24-hour storm event with 
the required 0.5 ft of freeboard. The expected time for drawdown of impacted runoff within the 
IRCA is calculated to demonstrate that the design meets the required design criteria. 

DESIGN SCENARIOS 

The case modeled in this package represents conditions that exist when both Cells 7 and 8 
are contributing impacted runoff to the Cell 8 IRCA. Analyses are separated into two groups: 

i.) evaluation of IRCA storage capacity; and 

ii.) evaluation of impacted runoff drawdown time. 

The Cell 8 IRCA is designed to contain the runoff from two cells (Le., Cells 7 and 8). As 
established in the calculation package presented in Section 7.2, the IRCA for Cells 1 through 7 
was designed to have a NortWSouth dimension of 250 ft measured from the centerline of the 
intercell berm and an EasWest dimension of 185 ft measured from the crest of the protective 
clay layer. This geometry provides a plan area of 46,250 ft2. 

Because Cell 8 is an end cell and has been expanded to a width greater than Cells 1 through 
7, the IRCA dimensions have been modified to provide a more efficient design. Modifications 
include: 

The NortWSouth dimension of the Cell 8 IRCA has been increased to approximately 415 
ft. This will allow the IRCA to be located in the southwest corner of cell while still 
extending over the leachate collection corridor. 

The East/West dimension of the Cell 8 IRCA has been decreased to approximately 150 ft 
as measured from the crest of the protective clay layer. 

As shown in Figure 1, the revised Cell 8 IRCA geometry provides a plan area of 
approximately 60,948 ft2, which is a larger IRCA plan area than that of the IRCA for Cells 1 
through 7. This revised geometry will be evaluated herein to verify the storage capacity of the 
IRCA based on the expanded Cell 8 footprint. 

' F04200 1 0 
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IRCA Storage Capacity 

The required IRCA storage capacity (estimated volume of impacted runoff) will be shown to 
be adequate for containing the volume of impacted runoff from two cells by comparing the 
required capacity of the IRCA ( V q u i d )  to the actual provided capacity of the IRCA (Vprovided). 

The revised Cell 8 IRCA geometry is shown in Figure 1. 

Drawdown Time 

The amount of time expected for impacted runoff to drain from the IRCA after the 
completion of the 25-year, 24-hour storm event into the Cell 8 LCS is referred to herein as the 
drawdown time. An estimate of the drawdown time is made for Cell 8 IRCA geometry 
represented in this calculation package. The estimate is controlled by the fact that the flowrate 
will be limited by the allowable capacity of the enhanced permanent leachate transmission 
system (EPLTS) permanent lift station pumps. A simplified calculation was performed where 
the volume of the IRCA is discharged at the maximum allowable flowrate of the EPLTS 
permanent lift station pumps (i.e., 200 gpm). 

METHODS OF ANALYSIS 

IRCA Storage Capacity 

Required IRCA storage capacity calculations are performed using hydrologic and basin 
routing analyses as presented in TR-20 [USDA-SCS, 19821 and TR-55 [USDA-SCS, 19861. 
Input parameters required for the analysis include: (i) rainfall from the design storm event (i.e., 
25-year, 24-hour storm event); (ii) runoff curve numbers for the different areas contributing 
runoff; and (iii) the actual plan area for the areas contributing runoff. 

@ 

Using the above described methods, the volume of runoff that is required to be stored in the 
Cell 8 IRCA can be calculated as: 

where: V(required) = volume of runoff required to be stored in Cell 8 IRCA; 

R = actual runoff; and 

A = area contributing runoff. 

The actual runoff (R) is calculated as: 

(P - 0.2S)* R =  
(P + 0.8s) 

where: P = rainfall from the design storm event; 

F0420010 
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S = potential maximum retention after runoff begins; and 

CN = runoff curve number. 

For the calculation, the areas contributing runoff are separated to include: (i) Cell 7; (ii) Cell 
8 outside of the IRCA; and (iii) the Cell 8 IRCA area. 

The values for these parameters used herein are presented in the Data Verification Section of 
this calculation package. Further discussion of the significance of these input parameters can be 
found in Section 12.4 of the Revised Final Design Calculation Package On-Site Disposal Facility 
entitled “OSDF-Phase IV-Surface Water Management Design”. 

- 

The volume of storage provided by the IRCA (Vprovided) was calculated using the computer 
program Autodesk@ Civil Design 3 within Autodesk@ Land Desktop 3. Figure 2 shows the 
results of the volume calculation. The surfaces used to compute the IRCA capacity are: (i) top 
of the protective layer; and (ii) a flat surface projected across the 597.86 ft contour. This contour 
represents the maximum containment elevation of the IRCA minus 0.5 feet of freeboard. 

The required depths for channels discharging to the IRCA will be calculated in subsequent 
revisions to this calculation package. However, it is anticipated that the channels provide 
adequate capacity with the required 0.5 ft of freeboard. @ 

Drawdown Time 

As mentioned earlier, the drawdown time is the amount of time expected for impacted runoff 
associated with a 25-year, 24-hour storm event to drain from the IRCA into the Cell 8 LCS. The 
drawdown time may be evaluated using Darcy’s Law as shown below: 

AV 
kiA 

At =- 

where: At = incremental drawdown time; 
AV = incremental volume change; 
k = permeability of the LCS drainage layer; 
i = hydraulic gradient; and 
A = area perpendicular to flow. 

FO420010 
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The drawdown time evaluated based on Darcy’s Law, as noted above, is applicable to 
characterize liquid flow through the granular protective layer/LCS layer overlying the LCS 
corridor. This ‘LCS corridor’ drawdown time must be compared with the drawdown time 
associated with the allowable capacity of the EPLTS permanent lift station pumps, downstream 
of the LCS corridor. A simplified calculation may be performed where the volume of the IRCA 
is discharged at the maximum allowable flowrate of the EPLTS permanent lift station pumps 
(i.e., 200 gpm). The equation below shows the formula used to calculate the ‘EPLTS limited’ 
drawdown time: 

where: t = drawdown time; 
V = required IRCA storage capacity for a given stage; and 
Q = flow rate. 

DESIGN CRITERIA 

The calculations included in this package have been performed for the 25-year, 24-hour 
storm event as required by the Design Criteria Package (DCP), Revision [GeoSyntec, 20041. For 
the Fernald Environmental Closure Project (FECP) property, this event has a rainfall intensity of 
4.7 in. [Parsons, 19951. 

@ 
IRCA Storage Capacity 

The Cell 8 IRCA must be designed to contain impacted runoff from two cells during the 25- 
year, 24-hour storm event and shall provide at least 0.5 ft of freeboard from the minimum 
embankment crest elevation. As shown in Figure 2, the minimum elevation of the perimeter 
berm shoulder is 598.36 ft. 

Drawdown Time 

The drawdown time will be calculated and the results will be reported. 

F0420010 



552 9 
OSYNTEC CONSWTS OF 

Written by: TEZ Date: 6/23/2004 Reviewed by: LMG Date: 

Client: Fluor Fernald Project: Cell 8 Emansion Project No.: GO3309 Task N o . : A  

REFERENCES 

GeoSyntec Consultants, OSDF Final Design Criteria Package, January 2004, Revision 1, United 
States Department of Energy, Fernald Environmental Closure Project, Fernald, Ohio, 
prepared by GeoSyntec Consultants, 2004. 

Parsons, 2,000-Year Flood and Probable Maximum Flood Sitewide Flood Plain Determination, 
CERCLA/RCRA Unit 2,  Project Order 148, Fernald Environmental Management Project, 
Rev. A, Fairfield, OH, August 1995. 

US. Department of Agriculture (USDA-SCS), Urban Hydrology for Small Watersheds, 
Technical Release 55 (TR-55), 2nd ed. Washington, D.C., Soil Conservation Service, 
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CELL 8 IMPACTED RUNOFF CATCHMENT AREA REQUIREMENTS 
DATA VERIFICATION 

INTRODUCTION 

This section presents the selection of parameters used to perform analyses in the Calculation 
Results section of this calculation package. The input parameters will be discussed in terms of 
the types of calculations being performed as part of this package. 

INPUT PARAMETERS 

IRCA Storage Capacity 

As discussed in the Calculation Procedures section, the required IRCA storage capacity was 
computed using hydrologic and basin routing analyses as presented in TR-20 [USDA-SCS, 19821 
and TR-55 [USDA-SCS, 19861. Input parameters required for the analysis include: (i) rainfall 
during the design storm event (i.e., 25-year, 24-hour storm event); (ii) runoff curve numbers for 
the different areas contributing runoff; and (iii) the actual plan area for the areas contributing 
runoff. 

The design storm event in this analysis is the 25-year, 24-hour storm event, which has a 
rainfall intensity of 4.7 in. [Parsons, 19953. The runoff curve number for the entire OSDF was 
set as CN = 91 as established in Section 7.2 for a newly graded area of the soil type found at the 
OSDF. However, for the Cell. 8 IRCA a CN of 100 is assumed because all rainfall that falls 
within the IRCA should be counted as runoff. The areas are established from the Construction 
Drawings and are shown in Figure 1. 

0 

Drawdown Time 

As discussed in the Calculation Procedures section of this package, the ‘LCS corridor’ 
controlled drawdown time may be computed using Darcy’s Law. The parameters needed for this 
analysis include: (i) the permeability of the LCS drainage layer, k (ft/s); (ii) the hydraulic 
gradient, i (ft/ft); and (iii) the area perpendicular to flow, A (ft). The input values used for the 
drawdown analysis are shown below: 

where: k = 0.0033 ft/s (minimum permeability of the LCS drainage and granular 
protective layer as required by the specifications); 
i = 1 (conservatively); and 
A = 2,445 ft2. 

The simplified calculation performed to provide an estimate of the drawdown times 
controlled by the allowable capacity of the EPLTS permanent lift station pumps requires the - 

I- 
I 
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flowrate of the leachate, Q. The volume of required IRCA storage capacity was computed as a 
part of the IRCA storage capacity calculations in this calculation package. The flowrate of the 
leachate is that of the EPLTS permanent lift station pumps, which has been established as 200 
mm. 

F0420010 
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CELL 8 IMPACTED RUNOFF CATCHMENT AREA REQUIREMENTS 

CALCULATIONS 

INTRODUCTION 

This section presents calculations and results based on procedures and data presented in the 
Calculation Procedures and Data Verification sections of this calculation package. 

CALCULATIONS AND RESULTS 

IRCA Storage Capacity 

The Cell 8 IRCA is considered adequate if it complies with the design criteria used to 
evaluate the IRCAs for Cells 1 through 7 in Section 7.2, which requires the IRCA to provide 
storage capacity for runoff from two cells to handle the 25-year, 24-hour storm event with 0.5 ft 
of freeboard. As discussed in the Calculation Procedures section, the required IRCA storage 
capacity was computed using hydrologic and basin routing analyses as presented in TR-20 
[USDA-SCS, 19821 and TR-55 [USDA-SCS, 19861. The calculations can be found in 
Attachment A-1 . 

The results show that the required IRCA storage capacity is 212,215 ft3, which is less than 
the provided IRCA storage capacity of 563,706 ft3. Therefore, the revised Cell 8 RCA geometry 
provides containment for runoff from two cells (ie., Cells 7 and 8) during the 25-year, 24 hour 
storm event with the required 0.5 ft of freeboard. 

@ 

Drawdown Time 

The amount of time expected for impacted runoff to drain from the IRCA after the 
completion of the 25-year, 24-hour storm event into the Cell 8 LCS is referred to herein as the 
drawdown time. An estimation of the drawdown time is made in this calcu1ation.package. 
Analyses indicated that the estimated drawdown time is limited by the capacity of the EPLTS. 
The EPLTS permanent lift station pumps provide a maximum allowable flowrate of 200 gpm, 
which results in an approximate drawdown time of 5.5 days. The calculations can be found in 
Attachment A-2. 

CONCLUSIONS 

The'following conclusions are made based on the calculations performed in this package: 

The IRCA for Cell 8 will provide adequate containment volume for impacted 
runoff from the 25-year, 24-hour storm event from two cells @e., Cells 7 and 
8). 

F0420010 
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Calculation results show that the design meets the applicable design criteria; 
therefore, the design is considered acceptable. 

0 

\ 
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ADDENDUM TO SECTION xi 
(ADDED TO REVISION 1 PACKAGE) 

The Calculation Package “Leachate Generation Rates” presented in Section 7.1 estimated 
leachate generation rates for different stages of the life of the Fernald On-Site Disposal Facility 
(OSDF). These rates were used to evaluate the performance of the leachate collection system 
(LCS), leak detection system (LDS), and leachate transfer system (LTS) in other Calculation 
Packages. The rates were calculated based on a cell 400 feet wide and 6.5 acres in size. This size 
cell applies to the northernmost and interior OSDF cells @e., Cells 1 to 7). The southernmost 
OSDF cell (i.e., Cell 8) is sized differently from the other cells. 

This addendum to Section 7.1 presents leachate generation rates for Cell 8. Similar methods 
and input data to that used in Section 7.1 were used herein. This addendum is presented as Section 
7.4 of the OSDF Final Design Calculation Package, and is titled, “Leachate Generation Rates - Cell 
8 Supplement”. Section 7.4 is presented in Volume VLI of the OSDF Final Design Calculation 
Package. 

’ 
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LEACHATE GENERATION RATES - CELL 8 SUPPLEMENT 
EXECUTIVE SUMMARY 

PURPOSE OF ANALYSIS 

The purpose of this analysis is to estimate leachate generation rates for different stages of the 
life of the Femald On-Site Disposal Facility (OSDF) Cell 8. These rates will be used to evaluate the 
performance of the leachate collection system (LCS) and leak detection system (LDS). 

METHOD OF ANALYSIS 

The U.S. Environmental Protection Agency (USEPA) Hydrologic Evaluation of Landfill 
Performance (HELP) model, Version 3.07, was used to estimate leachate generation rates for Cell 8 
of the OSDF. 

CONCLUSIONS 

Leachate Generation Rates for Cell 8 

0 Peak daily for active stage @e., 10 ft of waste) 
Peak daily for post-closure stage 0 

0 Average annual for active stage &e., 10 ft of waste) 
Average annual for post-closure stage 0 

= 1754 gpad 
=* gpad 

= 1261 gpad 
= 0.002 gpad 

0 - 0 3  

0 Baseline design flow rate during active operations = m a g P d  
0 4/ 

0 5/121@ 
=$- 8 .  q-394 5gpd B12/ 

Baseline design flow rate after closure 

Note that the above design flow rates do not account for large peak flows associated with the 
storm design basis flow rate or incremental flows that may occur from the consolidation of impacted 
materials. The storm design basis flow rate is addressed in Calculation Package “LTS Gravity Line 
Flow Capacity” and Calculation Package “LTS Pipe Hydrograph”. The potential effects of 

@ 
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impacted material consolidation on the leachate generation rates are addressed in Appendix B of the 
Calculation Package “Leachate Generation Rates”. 
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LEACHATE GENERATION RATE§ - CELL 8 SUPPLEMENT 
CALCULATION PROCEDURES 

INTRODUCTION 

The purpose of this analysis is to estimate leachate generation rates for different stages of the life 

of the Fernald On-Site Disposal Facility (OSDF) Cell 8. 

GENERAL DESCRIPTIQN OF CELL 8 

’ The southernmost cell of the OSDF, Cell 8, is sized differently than the northernmost and interior 
cells (Cells 1 through 7). Cells 1 through 7 are approximately 700 feet long and 400 feet wide with a 
cell area of 6.5 acres. Cell 8 is designed approximately 650 feet long and+feet wide with a cell area @ of 6.3 acres. 540 

104 0519 
f3.0 

LEACHATE GENERATION ANALYSIS 

Generally, the analysis procedures presented in the Calculation Package “Leachate Generation 

Rates” are followed in these calculation packages. The U.S. Environmental Protection Agency 

(USEPA) Hydrologic Evaluation of Landfill Performance (HELP) model, Version 3.07 [Schroeder, et 

al., 1994a, b], is used to estimate leachate generation rates for Cell 8 of the OSDF. 

Analyses were presented in the Calculation Package “Leachate Generation Rates” for three cases 

representing three different stages in the life of the OSDF. Based on these calculation results, it was 

determined that Case 1 is the critical case during active operation and Case 3 after closure of the OSDF. 

Therefore, leachate generation calculations for Cell 8 are performed for Cases 1 and-3 only in this 

calculation package. 

The Calculation Package “Leachate Generation Rates” sub-classified Case 1 as 1A and lB, and 

Case 3 as 3A, 3B, 3C, and 3D based on the different material types used to model certain layers in the - 
I -- 

000040 
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OSDF. Based on the analysis results presented in that Calculation Package, it was determined that Case 

lB, and Case 3D (or 3C) are the critical cases that need to be considered for further analyses. Therefore, 

in this Calculation Package analyses are performed for Cases 1B (active condition) and 3D (post-closure 

condition). 

REFERENCES 

Schroeder, P.R., Lloyd, C.M., and Zappi, P.A. (1994a). “The Hydrologic Evaluation of Landfill 

Performance (HELP) Model: User’s Guide for Version 3.” US. Environmental Protection Agency, 

Office of the Research and Development, Washington D.C., Report No. EPA/600/R-94/168aY 83 p. (plus 

appendix). 

@ Schroeder, P.R., Dozier, T.S., Zappi, P.A., McEnroe, B.M., Sjostrom, J.W., and Peyton, R.L. (1994b). 

“The Hydrologic Evaluation of Landfill Performance (HELP) Model: Engineering Documentation yoor 

Version 3. ” U.S. Environmental Protection Agency, Office of the Research and Development, 

Washington D.C., Report No. EPA/600/R-94/168b, 116 p. 
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LEACHATE GENERATION RATES - CELL 8 SUPPLEMENT 
HELP MODEL INPUT PARAMETERS 

OBJECTIVE 

To select values for the input parameters of HELP to model Cell 8 of the Femald OSDF. Values 

are selected for Cases 1B and 3D for Cell 8. The following input parameters used for these cases are the 

same as the ones used in the Calculation Package “Leachate Generation Rates” presented in Section 7.1. 

Weather Data Requirements 

e Evaporation data 

0 Precipitation data 

e Temperature data 

0 Solar radiation data 

The following input parameters used for these cases are the same as the ones used in the 

Calculation Package “Leachate Generation Rates” presented in Section 7.1, except for the changes 

presented below to account for the new geometry of Cell 8. 

Soil and Design data Requirements 

e Landfill General Information 

- Cell area 

0 LaverData 

- Drainage path length for the LCS drainage layer 

- Drainage ,ath length for the final cover 
- H y d + a  ,e eonJtzc4zrVi-k 

- calculated by the program based on the new input parameters,c,G) CogeC’ 

-+ft; and 
385 

J 03 Le5 
4 

P 
Runoff Curve Number l-35 $ojfiwj e b e25 = Lwd5 

Chased om -keskci5%\ .-s froeb i?&fidJ- 

I 
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LEACHATE GENERATION RATES - CELL 8 SUPPLEMENT 
COMPUTATION RESULTS 

The leachate generation rates were estimated for Case 1 (active condition) and Case 3 (post- 

closure condition). The HELP program output files are included at the end of this Calculation Package 

as appendix A. The results for the HELP analyses are summarized in Table 1. 

Calculation of Baseline Design Flow Rates for Cell 8 

0 Peak daily for active stage (i.e., 10 ft of waste) 
Peak daily for post-closure stage e 

0 Average annual for active stage (i.e., 10 ft of waste) 
Average annual for post-closure stage 0 

0 Baseline design flow rate during active operations 
e Baseline design flow rate after closure v 

= 1754 gpad 
=-€M%% gpad 

= 1261 gpad 
= 0.002 gpad 

0-054 

000043 
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Case 

1B 
Case 

3D 
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P' R' 

40.26 0 

40.34 -4r36 

T75 

Notes: 

'P = Precipitation 

2R = Runoff 

3E = Evaporation 

LD = Lateral drainage in LCS drainage corridor 

H,, = Average head above the primary geomembrane liner 

61 = Infiltration through primary geomernbrane liner 

4 

5 

'Hmx = Maximum head above the primary geomembrane liner 

008044 
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CASE1B8R 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
** 
** 
** 
** 
** 
** 
** 
** 

HYDROLOGIC EVALUATION OF LANDFILL PERFORMANCE 

DEVELOPED BY ENVIRONMENTAL LABORATORY 
USAE WATERWAYS EXPERIMENT STATION 

FOR USEPA RISK REDUCTION ENGINEERING LABORATORY 

HELP MODEL VERSION 3.07 (1 NOVEMBER 1997) 

** 
** 
** 
** 
4.4 

** 
** 
** 

** ' ** 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

PRECIPITATION DATA F I L E :  H : \ P r o j  

SOLAR RADIATION DATA F I L E :  H:\ProJ 
EVAPOTRANSPIRATION DATA: H: \Pro3 
SOIL: AND DESIGN DATA F I L E :  H: \ProJ  

TEMPERATURE DATA F I L E :  H:\ProJ 

OUTPUT DATA F I L E :  H: \ P r o  J 

e c t s \ F e  rnal  
e C t S \ F e r n a l  
e C t S \ F e r n a l  
ects\Fernal 
e c t s \ F e r n a l  
eCtS\Fe rnal  

T IME:  15:32 DATE: 5/12/2004 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
T I T L E :  F e r n a l d  OSDF - Case  1 B  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

NOTE: I N I T I A L  MOISTURE CONTENT OF THE LAYERS AND SNOW WATER WERE 
COMPUTED AS NEARLY STEADY-STATE VALUES BY THE PROGRAM. 

LAYER 1 -------- 
TYPE 1 - VERTICAL PERCOLATION LAYER 

MATERIAL TEXTURE NUMBER 3 1  
TH ICKN ES S = 120.00 INCHES 

- - 0.5780 VOL/VOL 
- 0.0760 VOL/VOL 

POROSITY 

WILTING POINT - - 0.0250 VOL/VOL 
F I E L D  CAPACITY 

I N I T I A L  SOIL  WATER CONTENT = 0.1790 VOL/VOL 

- 

EFFECTIVE SAT. HYD. COND. = 0.410000002000E-02 CM/SEC 

LAYER 2 ----__-- 
TYPE 1 - VERTICAL PERCOLATION LAYER 

Page 1 

000046 



CASElB8R 
MATERIAL TEXTURE NUMBER 26 

12.00 INCHES - THICKNESS - 
0.4450 VOL/VOL POROSITY - 
0.3930 VOL/VOL F I E L D  CAPACITY - 
0.2770 VOL/VOL WILTING POINT - 

I N I T I A L  S O I L  WATER CONTENT = 0.3930 VOL/VOL 
EFFECTIVE SAT. HYD. COND. = 0.190000003000E-05 CM/SEC 

- 
- 
- 

TYPE 2 - LATERAL DRAINAGE LAYER 
MATERIAL TEXTURE NUMBER 0 

12.00 INCHES - THICKNESS - 
- - 0.3970 VOL/VOL 

F I E L D  CAPACITY - - 0.0320 VOL/VOL 
POROSITY 

WILTING POINT - - 0.0130 VOL/VOL 
I N I T I A L  S O I L  WATER CONTENT = 0.0320 VOL/VOL 
EFFECTIVE SAT. HYD. COND. = 1.00000000000 CM/SEC 

2.24 PERCENT SLOPE - 
DRAINAGE LENGTH = 385.0 FEET 

- 

TYPE 4 - FLEXIBLE MEMBRANE LINER 
MATERIAL TEXTURE NUMBER 35 

0.06 INCHES - THICKNESS - 
POROSITY - - 0.0000 VOL/VOL 
F I E L D  CAPACITY - - 0.0000 VOL/VOL 
WILTING POINT - - 0.0000 VOL/VOL 
I N I T I A L  S O I L  WATER CONTENT = 0.0000 VOL/VOL 

FML PINHOLE DENSITY - - 0.00 HOLES/ACRE 
FML INSTALLATION DEFECTS = 1.00 HOLES/ACRE 

EFFECTIVE SAT. HYD. COND. = 0.199999996OOOE-12 CM/SEC 

FML PLACEMENT QUALITY = 3 - GOOD 

TYPE 3 - BARRIER SOIL  LINER 
MATERIAL TEXTURE NUMBER 17 

0.25 INCHES - THICKNESS - 
POROSITY - - 0.7500 VOL/VOL 
F I E L D  CAPACITY - - 0.7470 VOL/VOL 
WILTING POINT - - 0.4000 VOL/VOL 
I N I T I A L  S O I L  WATER CONTENT = 0.7500 VOL/VOL 
EFFECTIVE SAT. HYD. COND. = 0 .300000003000E-08  CM/SEC 

LAYER 6 -------- 
Page 2 



CASElB8R 

TYPE 2 - LATERAL DRAINAGE LAYER 
MATERIAL TEXTURE NUMBER 0 

TH I CKN ESS - - 12.00 INCHES 
POROSITY - - 0.3970 VOL/VOL 
F I E L D  CAPACITY - - 0.0320 VOL/VOL 
WILTING POINT - - 0.0130 VOL/VOL 
I N I T I A L  S O I L  WATER CONTENT = 0.0320 VOL/VOL 

SLOPE - - 2.24 PERCENT 
DRAINAGE LENGTH = 385.0 FEET 

EFFECTIVE SAT. HYD. COND. = 1.00000000000 CM/SEC 

TYPE 4 - FLEXIBLE MEMBRANE L INER 
MATERIAL TEXTURE NUMBER 35 - - 0.06 INCHES - 0.0000 VOL/VOL 

- 0.0000 VOL/VOL 
WILTING POINT - - 0.0000 VOL/VOL 
I N I T I A L  SOIL  WATER CONTENT = 0.0000 VOL/VOL 

FML PINHOLE DENSITY - - 0.00 HOLES/ACRE 
FML INSTALLATION DEFECTS = 1.00 HOLES/ACRE 

THICKNESS 
POROSITY 
F I E L D  CAPACITY 

- 
- 

EFFECTIVE SAT. HYD. COND. = 0.199999996OOOE-12 CM/SEC 

FML PLACEMENT QUALITY = 3 -GOOD 

LAYER 8 -------- 
TYPE 3 - BARRIER S O I L  LINER 
MATERIAL TEXTURE NUMBER 0 

- - 36.25 INCHES 
- 0.4290 VOL/VOL 

THICKNESS 

F I E L D  CAPACITY - - 0.4200 VOL/VOL 
POROSITY 

WILTING POINT - - 0.3670 VOL/VOL 
I N I T I A L  S O I L  WATER CONTENT = 0.4290 VOL/VOL 

- 

EFFECTIVE SAT. HYD. COND. = 0.819999997OOOE-07 CM/SEC 

GENERAL DESIGN AND EVAPORATIVE ZONE DATA ........................................ 
NOTE: SCS RUNOFF CURVE NUMBER WAS COMPUTED FROM DEFAULT 

S O I L  DATA BASE USING S O I L  TEXTURE # 3 1  WITH BARE 
GROUND CONDITIONS, A SURFACE SLOPE OF 5 . %  AND 
A SLOPE LENGTH OF 540. FEET. 

SCS RUNOFF CURVE NUMBER - - 96.80 
FRACTION OF AREA ALLOWING RUNOFF = 0.0 PERCENT 
AREA PROJECTED ON HORIZONTAL PLANE = 1.000 ACRES 
EVAPORATIVE ZONE DEPTH - - 12.0 INCHES 
I N I T I A L  WATER I N  EVAPORATIVE ZONE = 1 .725 INCHES 
UPPER L I M I T  OF EVAPORATIVE STORAGE = 6.936 INCHES 

Page 3 



CASElB8R 
LOWER LIMIT OF EVAPORATIVE STORAGE = 0.300 INCHES 

0.000 INCHES I N I T I A L  SNOW WATER - 
I N I T I A L  WATER I N  LAYER MATERIALS = .42.698 INCHES 

42.698 INCHES TOTAL I N I T I A L  WATER - 
TOTAL SUBSURFACE INFLOW - - 0.00 INCHES/YEAR 

- 
- 

EVAPOTRANSPIRATION AND WEATHER DATA ................................... 
NOTE: EVAPOTRANSPIRATION DATA WAS OBTAINED FROM 

CINCINNATI  OHIO 

STATION LATITUDE 
MAXIMUM LEAF AREA INDEX 
START OF GROWING SEASON (JULIAN DATE) 
END OF GROWING SEASON (JULIAN DATE) 
EVAPORATIVE ZONE DEPTH 
AVERAGE ANNUAL WIND SPEED 
AVERAGE 1ST QUARTER RELATIVE HUMIDITY 
AVERAGE 2ND QUARTER RELATIVE HUMIDITY 
AVERAGE 3RD QUARTER RELATIVE.HUMIDITY 
AVERAGE 4TH QUARTER RELATIVE HUMIDITY 

= 39.29 DEGREES 
= 0.00 
= 104 
= 295 
= 12.0 INCHES 
= 9.10 MPH 
= 70.00 % 
= 67.00 % 
= 73.00 % 
= 72.00 % 

NOTE: PRECIPITATION DATA WAS SYNTHETICALLY GENERATED USING 
COEFFICIENTS FOR COVINGTON KENTUCKY 

NORMAL MEAN MONTHLY PRECIPITATION (INCHES) 

JAN/ 3 UL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC ------- ------- ----___ ------- ------- ------- 
3.13 2.73 3.95 3.58 3.84 4.09 
4.28 2.97 2.91 2.54 3.12 3.00 

NOTE: TEMPERATURE DATA WAS SYNTHETICALLY GENERATED USING 
COEFFICIENTS FOR CINCINNATI  OHIO 

NORMAL MEAN MONTHLY TEMPERATURE (DEGREES FAHRENHEIT) 

JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV J UN/DEC ------- ------- ----_-_ ------- _-_____ ------- 
28.90 
75.40 

32.10 
74.10 

41.80 
67.50 

53.50 
55.30 

63.00 
43.40 

71.40 
33.80 

NOTE: SOLAR RADIATION DATA WAS SYNTHETICALLY GENERATED USING 
COEFFICIENTS FOR CINCINNATI  OHIO 

AND STATION LATITUDE = 39.29 DEGREES 

.(. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
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TOTALS 3.42 2.87 3.77 3.69 3.83 4.10 
4.42 2.86 2.79 2.35 3.22 2.94 

RUNOFF ------ 
TOTALS 

STD. DEVIATIONS 1.59 1.34 1.48 1.54 1.84 2.18 
1.94 1.59 1.78 1.10 1.36 1.21 

0.000 0.000 0.000 0.000 0.000 0.000 
0.000 0.000 0.000 0.000 0.000 0.000 

STD. DEVIATIONS 0.000 0.000 0.000 0.000 0.000 0.000 
0.000 0.000 0.000 0.000 0.000 0.000 

EVAPOTRANSPIRATION ------------------ 
TOTALS 0.623 0.556 1.887 2.884 3.050 2.900 

3.205 2.290 1.874 1.653 1.373 0.965 

STD. DEVIATIONS 0.271 0.310 
1.037 0.982 

LATERAL DRAINAGE COLLECTED FROM LAYER 3 ........................................ 
TOTALS e 1.1201 1.2394 

1.5949 1.4525 

STD. DEVIATIONS 0.6491 0.4902 
0.5309 0.6138 

STD. DEVIATIONS 0.0000 0.0000 
0.0000 0.0000 

LATERAL DRAINAGE COLLECTED FROM LAYER 6 ........................................ 
TOTALS 0.0000 ~0.0000 

0.0000 0.0000 

STD. DEVIATIONS 0.0000 0.0000 
0.0000 0.0000 

0.589 
0.811 

1.4275 
1.3479 

0.4945 
0.5907 

0.0000 
0.0000 

0.0000 
0.0000 

0.0000 
0.0000 

0.0000 
0.0000 

0.753 
0.520 

1.8232 
1.2918 

0.2690 
0.6096 

0.0000 
0.0000 

0.0000 
0.0000 

0.0000 
0.0000 

0.0000 
0.0000 

0.960 1.012 
0.332 0.255 

1.8697 1.7071 
1.0952 0.9858 

0.3086 0.4044 
0.5642 0.5468 

0.0000 0.0000 
0.0000 0.0000 

0.0000 0.0000 
0.0000 0.0000 

0.0000 0.0000 
0.0000 0.0000 

0.0000 0.0000 
0.0000 0.0000 

PERCOLATION/LEAKAGE THROUGH LAYER 8 .................................... 
TOTALS 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 

STD. DEVIATIONS 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 
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AVERAGES 0.1096 0.1332 0.1397 0.1843 0.1829 0.1726 
0.1561 0.1421 0.1363 0.1264 0.1107 0.0965 

STD. DEVIATIONS 0.0635 0.0530 0.0484 0.0272 0.0302 0.0409 
0.0520 0.0601 0.0597 0.0596 0.0570 0.0535 

D A I L Y  AVERAGE HEAD ON TOP OF LAYER 7 ..................................... 
AVERAGES 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 

STD. DEVIATIONS 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
AVERAGE ANNUAL TOTALS & (STD. DEVIATIONS) FOR YEARS 1 THROUGH 100 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

EVAPOTRANSPIRATION 

LATERAL DRAINAGE COLLECTED 
FROM LAYER 3 

PERCOLATION/LEAKAGE THROUGH 
LAYER 5 

AVERAGE HEAD ON TOP 
OF LAYER 4 

LATERAL DRAINAGE COLLECTED 
FROM LAYER 6 

PERCOLATION/LEAKAGE THROUGH 
LAYER 8 

AVERAGE HEAD ON TOP 
OF LAYER 7 

CHANGE I N  WATER STORAGE 

INCHES CU. FEET -_----------------- ------------- 
40.26 ( 5.552) 146142.4 

0.000 ( 0.0000) 0.00 

23.260 ( 2.6639) 84432.33 

16.95500 ( 3.94392) 61546.664 

0.00.001 ( 0.00000) 0.032 

0.141 ( 0.033) 

0.00001 ( 0.00000) 0.023 

0.00000 ( o.ooooo> 0.009 

0.000 ( 0.000) 

0.045 ( 3.0368) 163.32 

PERCENT --------- 
100.00 

0.000 

57.774 

42.11419 

0.00002 

0.00002 

0.00001 

0.112 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  e Page 6 



CASE1B8R 
PEAK D A I L Y  VALUES FOR YEARS 1 THROUGH 100 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

(cu. FT.) 

PRECIPITATION 4.70 17061.000 

RUNOFF 0. OQO 0.0000 

DRAINAGE COLLECTED FROM LAYER 3 0.06463 234.60274 

PERCOLATION/LEAKAGE THROUGH LAYER 5 0.000000 0.00012 

AVERAGE HEAD ON TOP OF LAYER 4 0.196 

MAXIMUM HEAD ON TOP OF LAYER 4 0.385 

----____----- (INCHES) --_------- 
a 

LOCATION OF MAXIMUM HEAD I N  LAYER 3 
(DISTANCE FROM DRAIN) 6.3 FEET 

DRAINAGE COLLECTED FROM LAYER 6 0.00000 

PERCOLATION/LEAKAGE THROUGH LAYER 8 0.000000 

AVERAGE HEAD ON TOP OF LAYER 7 0.000 

MAXIMUM HEAD ON TOP OF LAYER 7 0.027 

LOCATION OF MAXIMUM HEAD I N  LAYER 6 
(DISTANCE FROM DRAIN) 0.0 FEET 

0.00010 

0.00002 

SNOW WATER 

MAXIMUM VEG. SOIL  WATER (VOL/VOL) 
e 7.68 27876.4355 

0.5780 

MINIMUM VEG. SOIL  WATER (VOL/VOL) 0.0275 

*** Maximum heads are computed using MCEnroe'S equations. *** 
R e f e r e n c e :  Maximum S a t u r a t e d  D e p t h  over L a n d f i l l  L iner  

by B r u c e  M. MCEnrOe, un ivers i ty  o f  K a n s a s  
ASCE Journal o f  E n v i  ronmental E n g i n e e r i n g  
V o l .  119, No. 2, M a r c h  1993, pp. 262-270. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

0 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

2 4.8788 0.4066 

3 0.3844 0.0320 
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CASElB8R 

4 0.0000 0.0000 

5 0.1875 0.7500 

6 0.3840 0.0320 

7 0.0000 0.0000 

8 1 5 . 5 5 1 2  0.4290 

SNOW WATER 0.000 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
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5 5 2 9 ,  

CAS E3 08 R 
V' 

0 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
** . 
** 

** 
** 

** HYDROLOGIC EVALUATION OF LANDFILL PERFORMANCE ** 
** HELP MODEL VERSION 3.07 (1 NOVEMBER 1997) ** 
** DEVELOPED BY ENVIRONMENTAL LABORATORY ** 
** USAE WATERWAYS EXPERIMENT STATION ** 
** FOR USEPA RISK REDUCTION ENGINEERING LABORATORY ** 
** ** 
** ** . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

PRECIPITATION DATA F I L E :  H:\Projects\Fernald\Ce118\Case3D.D4 

SOLAR RADIATION DATA F I L E :  H:\Pro~ects\Fernald\Ce118\Case3D.D13 
EVAPOTRANSPIRATION DATA: H:\Pro~ects\Fernald\Ce~~8\Case3D.D11 
SOIL  AND DESIGN DATA F I L E :  

TEMPERATURE DATA F I L E :  H:\Pro~ects\FernaId\Ce118\Case3D.D7 

H:\Pro~ects\Fernald\Ce118\Case3D8R.D10 
OUTPUT DATA F I L E :  H:\Pro]ects\Ferna1d\Ce118\Case3D8R.OU~ 

TIME: 16: 8 DATE : 5/12/2004 

i. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
T I T L E :  F e r n a l d  OSDF - Case  30 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

NOTE: I N I T I A L  MOISTURE CONTENT OF THE LAYERS AND SNOW WATER WERE 
COMPUTED AS NEARLY STEADY-STATE VALUES BY THE PROGRAM. 

LAYER 1 -------- 
TYPE 1 - VERTICAL PERCOLATION LAYER 

MATERIAL TEXTURE NUMBER 10 
THICKNESS - - 6.00 INCHES 

- - 0.3980 VOL/VOL 
0.2440 VOL/VOL 

POROSITY 
F I E L D  CAPACITY - 
WILTING POINT - - 0.1360 VOL/VOL 
I N I T I A L  S O I L  WATER CONTENT = 0.2324 VOL/VOL 

- 

EFFECTIVE SAT. HYD. COND. = 0.119999997OOOE-03 CM/SEC 
NOTE: SATURATED HYDRAULIC CONDUCTIVITY I S  MULTIPLIED BY 4.63 

FOR ROOT CHANNELS I N  TOP HALF OF EVAPORATIVE ZONE. 
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CASE3D8R 

TYPE 1 - VERTICAL PERCOLATION LAYER 
MATERIAL TEXTURE NUMBER 0 

21.00 INCHES - - TH I C KN E S S 
POROSITY - - 0.4000 VOL/VOL 
FIELD CAPACITY - - 0.3000 VOL/VOL 
WILTING POINT - - 0.2000 VOL/VOL 
I N I T I A L  S O I L  WATER CONTENT = 0 .2929  VOL/VOL 
EFFECTIVE SAT. HYD. COND. = 0.999999975OOOE-04 CM/SEC 

"- 

TYPE 1 - VERTICAL PERCOLATION LAYER 
MATERIAL TEXTURE NUMBER 2 

THICKNESS - - 6.00 INCHES 
POROSITY - - 0.4370 VOL/VOL 
FIELD CAPACITY - - 0.0620 VOL/VOL 
W I L T I N G  POINT - - 0.0240 VOL/VOL 
I N I T I A L  SOIL  WATER CONTENT = 0.1842 VOL/VOL 
EFFECTIVE SAT. HYD. COND. = 0.579999993OOOE-02 CM/SEC 

TYPE 1 - VERTICAL PERCOLATION LAYER 
MATERIAL TEXTURE NUMBER 0 

THICKNESS - - 36.00 INCHES 
POROSITY - - 0.3500 VOL/VOL 
FIELD CAPACITY - - 0.0300 VOL/VOL 
WILTING POINT - - 0.0100 VOL/VOL 
I N I T I A L  SOIL  WATER CONTENT = 0.0300 VOL/VOL 
EFFECTIVE SAT. HYD. COND. = 100.000000000 CM/SEC 

TYPE 2 - LATERAL DRAINAGE LAYER 
MATERIAL TEXTURE NUMBER 0 

12.00 INCHES - THICKNESS - 
POROSITY - - 0.3970 VOL/VOL 
FIELD CAPACITY - - 0.0320 VOL/VOL 
WILTING POINT - - 0.0130 VOL/VOL 
I N I T I A L  S O I L  WATER CONTENT = 0 .0528 VOL/VOL 

SLOPE - - 13.40 PERCENT 
DRAINAGE LENGTH = 510.0  FEET 

EFFECTIVE SAT. HYD. COND. = 0.100~~0001000 CM/S EC 
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CAS E3D8R 
TYPE 4 - FLEXIBLE MEMBRANE LINER 

MATERIAL TEXTURE NUMBER 35 
0.06 INCHES - THICKNESS - 

POROSITY - - 0.0000 VOL/VOL 
F I E L D  CAPACITY - - 0.0000 VOL/VOL 
WILTING POINT - - 0.0000 VOL/VOL 
I N I T I A L  S O I L  WATER CONTENT = 0.0000 VOL/VOL 

FML PINHOLE DENSITY - - 0.00 HOLES/ACRE 
FML INSTALLATION DEFECTS = 1.00 HOLES/ACRE 

EFFECTIVE SAT. HYD. COND. = 0.199999996OOOE-12 CM/SEC 

FML PLACEMENT QUALITY = 3 - GOOD 

TYPE 3 - BARRIER S O I L  LINER 
MATERIAL TEXTURE NUMBER 0 

TH ICKN ESS - - 24.25 INCHES 
- - 0.4300 VOL/VOL 

F I E L D  CAPACITY - - 0.4210 VOL/VOL 
POROSITY 

WILTING POINT - - 0.3670 VOL/VOL 
I N I T I A L  SOIL  WATER CONTENT = 0.4300 VOL/VOL 
EFFECTIVE SAT. HYD. COND. = 0.750000027000E-07 CM/SEC 

TYPE 1 - VERTICAL PERCOLATION LAYER 
MATERIAL TEXTURE NUMBER 26 

12.00 INCHES - THICKNESS - 
POROSITY - - 0.4450 VOL/VOL 
F I E L D  CAPACITY - - 0.3930 VOL/VOL 
WILTING POINT - - 0.2770 VOL/VOL 
I N I T I A L  S O I L  WATER CONTENT = 0.3930 VoL/VOL 
EFFECTIVE SAT. HYD. COND. = 0 .190000003000E-05 CM/SEC 

TYPE 1 - VERTICAL PERCOLATION LAYER 
MATERIAL TEXTURE NUMBER 26 

12.00 INCHES - THICKNESS - 
- - 0.4450 VOL/VOL 

F I E L D  CAPACITY - - 0.3930 VOL/VOL 
POROSITY 

WILTING POINT - - 0.2770 VOL/VOL 
I N I T I A L  S O I L  WATER CONTENT = 0.3930 VOL/VOL 
EFFECTIVE SAT. HYD. COND. = 0.190000003000E-05 CM/SEC 
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CAS E 3 D8R 
TYPE 1 - VERTICAL PERCOLATION LAYER 

MATERIAL TEXTURE NUMBER 3 1  
= 408.00 INCHES 

0.5780 VOL/VOL 
THICKNESS 

F I E L D  CAPACITY - - 0.0760 VOL/VOL 
POROSITY 

WILTING POINT - - 0.0250 VOL/VOL 
I N I T I A L  SOIL  WATER CONTENT = 0.0760 VOL/VOL 
EFFECTIVE SAT. HYD. COND. = 0.410000002000E-02 CM/SEC 

- - 

TYPE 1 - VERTICAL PERCOLATION LAYER 
MATERIAL TEXTURE NUMBER 26 

12.00 INCHES - THICKNESS - 
- - 0.4450 VOL/VOL 

F I E L D  CAPACITY - - 0.3930 VOL/VOL 
POROSITY 

WILTING POINT - - 0.2770 VOL/VOL 
I N I T I A L  SOIL  WATER CONTENT = 0.3930 VOL/VOL 
EFFECTIVE SAT. HYD. COND. = 0 .190000003000E-05 CM/SEC 

TYPE 2 - LATERAL DRAINAGE LAYER 
* MATERIAL TEXTURE NUMBER 0 

12.00 INCHES - - 
- 0.3970 VOL/VOL 

THICKNESS 

- 0.0320 VOL/VOL 
POROSITY 

WILTING POINT - - 0.0130 VOL/VOL 
F I E L D  CAPACITY 

I N I T I A L  SOIL  WATER CONTENT = 0.0320 VOL/VOL 

SLOPE - - 2.24 PERCENT 
DRAINAGE LENGTH = 385.0 FEET 

- - 

EFFECTIVE SAT. HYD. COND. = 1.00000000000 CM/SEC 

LAYER 1 3  -------- 

TYPE 4 - FLEXIBLE MEMBRANE LINER 
MATERIAL TEXTURE NUMBER 35 

0.06 INCHES - THICKNESS - 
POROSITY - 0.0000 VOL/VOL 
F I E L D  CAPACITY - - 0.0000 VOL/VOL 
WILTING POINT - 0.0000 VOL/VOL 
I N I T I A L  SOIL  WATER CONTENT = 0.0000 VOL/VOL 

FML PINHOLE DENSITY - 0.00 HOLES/ACRE 
FML INSTALLATION DEFECTS = 1.00 HOLES/ACRE 

EFFECTIVE SAT. HYD. COND. = 0.199999996OOOE-12 CM/SEC 

FML PLACEMENT QUALITY = 3 - GOOD 

LAYER 14 
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TYPE 3 - BARRIER SOIL  LINER 
MATERIAL TEXTURE NUMBER 17 i - - 0.25 INCHES - 0.7500 VOL/VOL 

THICKNESS 

F I E L D  CAPACITY - - 0.7470 VOL/VOL 
POROSITY 

WILTING POINT - - 0.4000 VOL/VOL 
I N I T I A L  SOIL  WATER CONTENT = 0.7500 VOL/VOL 
EFFECTIVE SAT. HYD. COND. = 0 .300000003000E-08 CM/SEC 

- 

TYPE 2 - LATERAL DRAINAGE LAYER 
MATERIAL TEXTURE NUMBER 0 - - 12.00 INCHES 

0.3970 VOL/VOL 
THICKNESS 

- 0.0320 VOL/VOL 
POROSITY 

WILTING POINT - - 0.0130 VOL/VOL 
F I E L D  CAPACITY 

I N I T I A L  SOIL  WATER CONTENT = 0.0320 VOL/VOL 

SLOPE - - 2.24 PERCENT 
DRAINAGE LENGTH = 385.0 FEET 

- - 

EFFECTIVE SAT. HYD. COND. = 1.00000000000 CM/SEC 

LAYER 16 -------- 

TYPE 4 - FLEXIBLE MEMBRANE LINER 
MATERIAL TEXTURE NUMBER 35 

- - 0.06 INCHES - 0.0000 VOL/VOL 
- 0.0000 VOL/VOL 

WILTING POINT - - 0.0000 VOL/VOL 
I N I T I A L  SOIL  WATER CONTENT = 0.0000 VOL/VOL 

FML PINHOLE DENSITY - - 0.00 HOLES/ACRE 
FML INSTALLATION DEFECTS = 1.00 HOLES/ACRE 

THICKNESS 
POROSITY 
F IELD CAPACITY 

- 
- 

EFFECTIVE SAT. HYD. COND. = 0.199999996OOOE-12 CM/SEC 

FML PLACEMENT QUALITY = 3 - GOOD 

LAYER 17 -------- 

TYPE 3 - BARRIER S O I L  LINER 
. MATERIAL TEXTURE NUMBER 0 

- - 36.25 INCHES 
- 0.4290 VOL/VOL 

THICKNESS 

- 0.4200 VOL/VOL 
POROSITY 

WILTING POINT - - 0.3670 VOL/VOL 
F IELD CAPACITY 

I N I T I A L  SOIL  WATER CONTENT = 0.4290 VOL/VOL 

- 
- 

EFFECTIVE SAT. HYD. COND. = 0.819999997OOOE-07 CM/SEC 
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CASE3D8R 

NOTE: SCS RUNOFF CURVE NUMBER WAS COMPUTED FROM DEFAULT 
SOIL  DATA BASE USING SOIL  TEXTURE # l o  WITH A 
GOOD STAND OF GRASS, A SURFACE SLOPE OF 13.% 
AND A SLOPE LENGTH OF 510. FEET. 

SCS RUNOFF CURVE NUMBER 
FRACTION OF AREA ALLOWING RUNOFF 
AREA PROJECTED ON HORIZONTAL PLANE 
EVAPORATIVE ZONE DEPTH 
I N I T I A L  WATER I N  EVAPORATIVE ZONE 
UPPER L I M I T  OF EVAPORATIVE STORAGE 
LOWER L I M I T  OF EVAPORATIVE STORAGE 
I N I T I A L  SNOW WATER 
I N I T I A L  WATER I N  LAYER MATERIALS 
TOTAL I N I T I A L  WATER 
TOTAL SUBSURFACE INFLOW 

- - 80.70 
= ' 100.0 
- - 1,000 
- - 30.0 - - 8.162 
- - 12.099 - - 5.088 
- - 0.000 
- - 82.454 - - 82.454 - - 0.00 

PERCENT 
ACRES 
INCHES 
INCHES 
INCHES 
INCHES 
INCHES 
INCHES 
INCHES 
INCHES/YEAR 

EVAPOTRANSPIRATION AND WEATHER DATA ................................... 
NOTE: EVAPOTRANSPIRATION DATA WAS OBTAINED FROM 

CINCINNATI  OHIO 

STATION LATITUDE 
MAXIMUM LEAF AREA INDEX 
START OF GROWING SEASON (JULIAN DATE) 
END OF GROWING SEASON (JULIAN DATE) 
EVAPORATIVE ZONE DEPTH 
AVERAGE ANNUAL WIND SPEED 
AVERAGE 1 S T  QUARTER RELATIVE HUMIDITY 
AVERAGE 2ND QUARTER RELATIVE HUMIDITY 
AVERAGE 3RD QUARTER RELATIVE HUMIDITY 
AVERAGE 4TH QUARTER RELATIVE HUMIDITY 

= 39.29 DEGREES 
= 3.50 
= 104 
= 295 
= 30.0 INCHES 
= 9.10 MPH 
= 70.00 % 
= 67.00 % 
= 73.00 % 
= 72.00 % 

NOTE: PRECIPITATION DATA WAS SYNTHETICALLY GENERATED USING 
COEFFICIENTS FOR COVINGTON KENTUCKY 

NORMAL MEAN MONTHLY PRECIPITATION (INCHES) 

MAR/SEP APR/OCT MAY/NOV J UN/DEC ------- ------- ------- JAN/JUL FEB/AUG ------- ------- - - - - - - - 
3.13 2.73 3.95 3.58 3.84 4.09 
4.28 2.97 2.91 2.54 3.12 3 .OO 

NOTE: TEMPERATURE DATA WAS SYNTHETICALLY GENERATED USING 
COEFFICIENTS FOR CINCINNATI  OHIO 



CAS E3D8R 
28.90 32.10 41.80 53.50 
75.40 74.10 67.50 55.30 

63 .OO 
43.40 

71.40 
33.80 

NOTE: SOLAR RADIATION DATA WAS SYNTHETICALLY GENERATED USING 
COEFFICIENTS FOR CINCINNATI  OHIO 

AND STATION LATITUDE = 39.29 DEGREES 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

PRECIPITATION ------------- 
TOTALS 

STD. DEVIATIONS 

RUNOFF ------ e TOTALS 

STD. DEVIATIONS 

STD. DEVIATIONS 

lAN/JUL  ------- 

3.42 
4.51 

1.59 
2.35 

1.120 
0.149 

1.338 
0.967 

0.591 
4.251 

0.208 
1.475 

2.87 
2.86 

1.34 
1.59 

1.872 
0.024 

1.405 
0.068 

0.554 
3.158 

0.278 
1.478 

LATERAL DRAINAGE COLLECTED FROM LAYER 5 

TOTALS 0.9298 0.6222 
0.1822 0.0666 

STD. DEVIATIONS l.OS78 0.8332 
0.6282 0.1837 

........................................ 

PERCOLATION/LEAKAGE THROUGH LAYER 7 .................................... 
TOTALS 0.0000 0.0000 

0.0000 0.0000 

STD. DEVIATIONS 0.0000 0.0000 
0.0000 0.0000 

3.77 
2.79 

1.48 
1.78 

1.188 
0.034 

1.738 
0.085 

1.884 
2.016 

0.564 
0.941 

2.1590 
0.0869 

1.1118 
0.3076 

0.0000 
0.0000 

0.0000 
0.0000 

3.69 
2.35 

1.54 
1.10 

0.033 
0.017 

0.086 
0.054 

3.468 
1.242 

0.622 
0.327 

1.0906 
0.1549 

1.0386 
0.3843 

0.0000 
0.0000 

0.0000 
0.0000 

3.83 
3.22 

1.84 
1.36 

0.024 
0.042 

0.067 
0.098 

4.478 
0.969 

1.154 
0.182 

0.4276 
0.7798 

0.6576 
1.1033 

0.0000 
0.0000 

0.0000 
0.0000 

4.10 
2.94 

2.18 
1 . 2 1  

0.078 
0.166 

0.162 
0.541 

4.139 
0.748 

1.494 
0.178 

0.1304 
1.4604 

0.3134 
1.0827 

0.0000 
0.0000 

0.0000 
0.0000 



TOTALS 
CASE3D8R 

0.0000 0.0000 0.0000 
0.0000 0.0000 0.0000 

STD. DEVIATIONS 0.0000 0.0000 0.0000 
0.0000 0.0000 0.0000 

PERCOLATION/LEAKAGE THROUGH LAYER 14 .................................... 
TOTALS 0.0000 0.0000 0.0000 

0.0000 0.0000 0.0000 

STD. DEVIATIONS 0.0000 0.0000 0.0000 
0.0000 0.0000 0.0000 

LATERAL DRAINAGE COLLECTED FROM LAYER 15 ........................................ 
TOTALS 0.0000 0.0000 0.0000 

0.0000 0.0000 0.0000 

STD. DEVIATIONS 0.0000 0.0000 0.0000 
0.0000 0.0000 0.0000 

PERCOLATION/LEAKAGE THROUGH LAYER 17 .................................... 
TOTALS 0.0000 0.0000 0.0000 

0.0000 0.0000 0.0000 

STD. DEVIATIONS 0.0000 0.0000 0.0000 
0.0000 0.0000 0.0000 

0.0000 
0.0000 

0.0000 
0.0000 

0.0000 
0.0000 

0.0000 
0.0000 

0.0000 
0.0000 

0.0000 
0.0000 

0.0000 
0.0000 

0.0000 
0.0000 

0.0000 
0.0000 

0.0000 
0.0000 

0.0000 
0.0000 

0.0000 
0.0000 

0.0000 
0.0000 

0.0000 
0.0000 

0.0000 
0.0000 

0.0000 
0.0000 

0.0000 
0.0000 

0.0000 
0.0000 

0.0000 
0.0000 

0.0000 
0.0000 

0.0000 
0.0000 

0.0000 
0.0000 

0.0000 
0.0000 

0.0000 
0.0000 

D A I L Y  AVERAGE HEAD ON TOP OF LAYER 6 ..................................... 
AVERAGES 0.2050 0.1504 0.4760 0.2484 0.0943 0.0297 

0.0402 0.0147 0.0198 0.0341 0.1776 0.3220 

STD. DEVIATIONS 0.2332 0.2014 0.2451 0.2366 0.1450 0.0714 
0.1385 0.0405 0.0701 0.0847 0.2513 0.2387 

D A I L Y  AVERAGE HEAD ON TOP OF LAYER 13 ..................................... 
AVERAGES 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 

STD. DEVIATIONS 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 

DAILY AVERAGE HEAD ON TOP OF LAYER 16 ..................................... 
AVERAGES 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 

STD. DEVIATIONS 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
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5 5 2  9 

CASE3D8R 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  * 
PRECIPITATION 

RUNOFF 

EVAPOTRANSPIRATION 

LATERAL DRAINAGE COLLECTED 
FROM LAYER 5 

PERCOLATION/LEAKAGE THROUGH 
LAYER 7 

AVERAGE HEAD ON TOP 
OF LAYER 6 

LATERAL DRAINAGE COLLEFED 
FROM LAYER 12 

PERCOLATION/LEAKAGE THROUGH 
LAYER 14. 

AVERAGE HEAD ON TOP 
OF LAYER 13 

LATERAL DRAINAGE COLLECTED 0 FROM LAYER 15 

PERCOLATION/LEAKAGE THROUGH 
LAYER 17 

AVERAGE HEAD ON TOP 
OF LAYER 16 

CHANGE I N  WATER STORAGE 

INCHES CU. FEET ------------------- ------------- 
40.34 ( 5.640) 146443.7 

4.747 ( 2.9201) 17233.12 

27.498 ( 3.4202) 99818.46 

8.09031 ( 3.22816) 29367.822 

0.00003 ( 0.00001) 0.125 

0.151 ( 0.061) 

O.OOOD3 ( 0.00001) 0.116 

0.00000 ( 0.00000) 0.009 

0.000 ( 0.000) 

0.00000 ( 0.00000) 

0.00000 ( 0.00000) 

0.000 ( 0.000) 

0.007 ( 1.1735) 24.12 

PERCENT --------- 
100.00 

11.768 

68.162 

20.05401 

0.00009 

0.00008 

0.00001 

0.000 0.00000 

0.009 0.00001 

0.016 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

0 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

AVERAGE HEAD ON TOP OF LAYER 6 4.903 
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CASE3D8R 
MAXIMUM HEAD ON TOP OF LAYER 6 

LOCATION OF MAXIMUM HEAD I N  LAYER 5 
(DISTANCE FROM DRAIN) 

DRAINAGE COLLECTED FROM LAYER 12 

PERCOLATION/LEAKAGE THROUGH LAYER 14 

AVERAGE HEAD ON TOP OF LAYER 13 

MAXIMUM HEAD ON TOP OF LAYER 13 

LOCATION OF MAXIMUM HEAD I N  LAYER 12 
(DISTANCE FROM DRAIN) 

DRAINAGE COLLECTED FROM LAYER 15 

PERCOLATION/LEAKAGE THROUGH LAYER 17 

AVERAGE HEAD ON TOP OF LAYER 16 

MAXIMUM HEAD ON TOP OF LAYER 16 

LOCATION OF MAXIMUM HEAD I N  LAYER 15 
(DISTANCE FROM DRAIN) 

SNOW WATER 

MAXIMUM VEG. S O I L  WATER (VOL/VOL) 

MINIMUM VEG. S O I L  WATER (VOL/VOL) 

9.401 

12.3 FEET 

0.00000 

0.000000 

0.000 

0.000 

0.0 FEET 

0.00000 

0.000000 

0.000 

0.005 

0.0 FEET 

7.68 27876.4355 

0.3527 

0.1696 

0.00752 

0.00002 

0.00000 

0.00002 

*** Maximum heads are computed using MCEnrOe'S equations. *** 
R e f e r e n c e :  Maximum S a t u r a t e d  D e p t h  over L a n d f i l l  L i n e r  

by B r u c e  M. McEnroe,  U n i v e r s i t y  of K a n s a s  
ASCE Journal o f  E n v i  ronmental E n g i  neer i  ng 
V o l .  119, No. 2, March 1993, pp. 262-270. 

* * * * * * * * * * * * * * * * * * * * 4 4 * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *  

0 -  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

2 6.4209 0.3058 

3 0.7823 0.1304 

4 1.0800 0.0300 

Page 10 



5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

1 5  

16 

17 

SNOW WATER 

CASE3D8R 
0.3845 

0.0000 

10.427 5 

4.7160 

4.7160 

31.0080 

4.7160 

0.3840 

0.0000 

0.1875 

0.3840 

0.0000 

1 5 . 5 5 1 2  

0.000 

0.0320 

0.0000 

0.4300 

0.3930 

0.3930 

0.0760 

0.3930 

0.0320 

0.0000 

0.7500 

0.0320 

0.0000 

0.4290 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
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ADDENDUM TO SECTION 8.1 
(ADDED TO REVISION 1 PACKAGE) 

The Final Design Calculation Package “Leachate Collection System (LCS) Maximum Head 
in the LCS” presented in Section 8.1 evaluated the performance of the drainage layer and drainage 
corridor components of the LCS. Specifically the package estimated (i) average and maximum 
leachate head and liquid thickness for the drainage layer; and (ii) average and maximum leachate 
head and liquid thickness and flow capacity for the drainage corridor. The performance of the 
drainage layer and drainage corridor was evaluated using baseline design flow rates applicable to the 
northernmost and interior OSDF cells (Le., Cells 1 to 7). Baseline design flow rates for the 
southernmost OSDF cell (i.e., Cell 8) are presented in Section 7.4 and will be utilized in this 
package. 

This addendum to Section 8.1 evaluated the performance of the drainage layer and drainage 
corridor for Cell 8. Similar methods and input data to that used in Section 8.1 were used herein. 
This addendum is presented as Section 8.4 of the OSDF Final Design Calculation Package, and is 
titled, “Leachate Collection System (LCS) Maximum Head in the LCS - Cell 8 Supplement”. 
Section 8.4 is presented in Volume VI1 of the OSDF Final Design Calculation Package. 
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LEACHATE COLLECTION SYSTEM (LCS) 
MAXIMUM HEAD IN LCS - CELL 8 SUPPLEMENT 

EXECUTIVE SUMMARY 

PURPOSE OF ANALYSIS 

The purpose of this analysis is to evaluate the performance of the drainage layer and the 
drainage corridor components of the leachate collection system (LCS) for Cell 8 of the Fernald On- 
site Disposal Facility (OSDF). 

METHOD OF ANALYSIS 

Drainage Layer: The maximum and average hydraulic head, and the maximum and average liquid 
thickness in the drainage layer were calculated using the USEPA HELP model and a’closed-form 
analytical solution. 

@ 

Drainage Corridor: The maximum and average hydraulic head, and maximum and average liquid 
thickness in the drainage corridor were calculated using a closed-form analytical solution. The flow 
capacity of the drainage corridor was calculated to verify its ability to convey leachate. 

Calculations were performed for the active operation condition and for the post-closure (Le., 
post-settlement) condition. Baseline design flow rates established in the “Leachate Generation 
Rates - Cell 8 Supplement” Calculation Package were utilized in the calculations. These flow rates 
do not account for large peak flows associated with the storm design basis flow rate. 

CONCLUSIONS 

ACTIVE OPERATION CONDITION: 

Drainage Layer: 038 
maximum leachate head, h,, = W i n .  < 12 in. (O.K.) 
average leachate head, h,, =*in. 
maximum liquid thickness, T,, *in. 
average liquid thickness, Tavg =-in. 

0 -13 

0-x! 080068 
0-38 

- - 
Afixxf3szEA 
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Project: OSDF -Revised Phase V Project/Proposal.No.: GQ3211 Task No.: :06 

WrittenBy: RK Date: 12-03-03 Reviewed by: LMG 

Client:' Fluor Femald a 
Drainage Corridor: 3-3-6 
0 maximum leachate head, =3r3-in. < 12 in. (O.K.) 

0 

Z - ? 3  
average leachate head, havg = k+mq.lG 
maximum liquid thickness, T,, - = = i n .  

2-33 
average liquid thickness, T, =win. 

0 

0 

0 

drainage corridor capacity, QJX = 23.6 gpm 
required flow capacity, QR = W-gpm 
flow capacity factor of safe 

3.8 

POST-CLOSURE CONDITION: 

Drainage Layer: 
maximum leachate head, h 

0 average leachate head, havg 
0 maximum liquid thickness 
0 average liquid thickness, Tavg = in. -6 

&lo5 x 9 Q 

Drainage Corridor: 

0 

0 

0 

maximum leachate head, hm, =&in. < 12 in. ( O K )  
average leachate head, havg =f&Fb?& in. 
maximum liquid thickness, Tma = l&k-l-& in. Z r  3.2 Y 
average liquid thickness, T, = e in. 1 ' ~3 6 

required flow capacity, Q R  = I4Xkdff gpm 
flow capacity factor of safety, Q ~ / Q R  = W -a n rarg-, 

- "- ' 
-4 
-4 lo 

. drainage corridor capacity, Q x  = 9.42 gpm -4- 000069 
0 

. 
3n 0 4- x 1 0 

Q+3 3 - 3 4 \ 0 4  7 f  
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LEACHATE COLLECTION SYSTEM (LCS) 
MAXIMUM HEAD IN LCS - CELL 8 SUPPLEMENT 

CALCULATION PROCEDURES 

INTRODUCTION 

The purpose of this package is to present the calculation procedures for the leachate collection 

system for Cell 8 of the OSDF. In particular, this package addresses the following analyses: 

drainage layer (average and maximum leachate head and liquid thickness); and 

drainage corridor (average and maximum leachate head and liquid thickness, and flow 

capacity). 

@ METHODS OF ANALYSIS 

This calculation package uses the same method of analysis as the one presented in Section 8.1, 

“Leachate Collection System (LCS) Maximum Head in LCS” in the Final Design CalcuIation Package. 

OB0070 
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LEACHATE COLLECTIQN SYSTEM (LCS) 
IMAXIMUM HEAD IN LCS - CELL 8 SUPPLEMENT 

DATA VERIFICATION 
INTRODUCTION 

The purpose of this package is to present the data parameters needed to perform the calculations 

for the leachate collection system for Cell 8 of the OSDF. In particular, this package addresses the 

foliowing analyses: 

drainage layer (average and maximum leachate head and liquid thickness); and 

drainage corridor (average and maximum leachate head and liquid thickness, and flow 

capacity). 

In order to perform the analyses the data presented in the Calculation Package “Leachate 
Collection System (LCS) Maximum Head in LCS” is used, except that the slope lengths, cell area, and 
flow rates are revised based on the Calculation Package “Leachate Generation Rates - Cell 8 0 
Supplement” as described in the following section. c- *,‘350’ 

ACTIVE OPERATION CONDITION: 

DRAINAGE LAYER 

Leachate Head: 
qi = the maximum impingement rate of flow into the drainage layer = 0.0646 in. /day (peak daily 

value from HELP leachate generation analyses results; Case 1B) = 1 . 9 ~ 1 0 - ~  cm/sec 
L = the length of the slope =&?&ft (3240 in.) 

008071 

Leachate Head: The impingement rate of flow into the drainage corridor is calculated by 
multiplying the impingement rate of flow into the drainage layer by (width of cell / width of drainage 

-5 0 corridor). Therefore, s40 243 8 6 .4utI0  
qi dc = (0.0646 in./day) x (42&3./ 16 ft) =M in. /day (peak daily value) =4434r&‘ cdsec  
L = the length of the drainage corridor = 625 ft (7500 in.) - 

lsl -- k OS’\ 2-9 
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62J t? 
POST-CLOSURE CONDITION: L & +e 

* @  
350 \ G&5e 

350 
DRAINAGE LAYER 

TaskNo.: 06 - 

0-4 % 

-6 
Leachate Head: 2.0 xzo  
qi = the maximum impingement rate of flow into the drainage layer = e in. /day (peak 

L = the length of the slope =245 ft (2940 in.) 
b =  ttybd\;L cor,Ltiu;S =I C ~ U  s 

daily value fiom HELP leachate generation analyses results; Case 3D) = e c d s e c  
3 5 0  ,5.-88% 1;'' 

I 
DRAINAGE CORRIDOR 

Leachate Head: The impingement rate of flow into the drainage corridor is calculated by 
multiplying the impingement rate of flow into the drainage layer by (width of cell / width of drainage -3  

9-3B XI0  -5 corridor) as shown in Figure 2. Therefore, gx- 
2- ox ltr 540 

qi dc = e i n . / d a y )  x (425 ft/ 16 fi) = 2r$x& in. /day (peak daily value) = 

c d s e c  
L = the length of the drainage corridor = 625 ft (7500 in.) 
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LEACHATE COLLECTION SYSTEM (LCS) 
MAXIMUM HEAD IN LCS - CELL 8 SUPPLEMENT 

CALCULATION RESULTS 

Hand calculations were performed for the active condition case. A spreadsheet was used to 
repeat the calculations for the active case and perform calculations for post-closure case. These 
calculation results are presented in the following pages. 
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Parameter 
Drainage Path Length (ft) 

LCS Drainape Laver 

Active I Post-Closure 
3851 350 

Slope Angle (rad) 
Slope Angle (deg) 

inage Path Slope (%) I 2.241 2.041 
0.02 0.02 
1.28 1.17 

Tavernma 0.5 0.5 

0.19 6.05E-06 Tave (in-) 
have (in.) 0.19 6.05E-06 



5 5 2  9 

Required Capacity (m3/s) 
Factor of Safety (For Capacity) 

6.20E-04 1.92E-08 
2.40 3.1 OE+04 
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ADDENDUM TO SECTION 8.3 
(ADDED TO REVISION 1 PACKAGE) 

The Final Design Calculation Package “Leachate Collection System (LCS) LCS Pipe 
Design” presented in Section 8.3 evaluated the performance of the LCS collector pipe. The LCS 
pipe flow capacity was compared to the required capacity as part of the evaluation in that 
Calculation Package using baseline design flow rates applicable to the northernmost and interior 
OSDF cells @e., Cells 1 to 7). Baseline design flow rates for the southernmost OSDF cell (Le., Cell 
8) are different from that of the other cells, and are presented in Section 7.4. 

This addendum to Section 8.3 evaluated the performance of the LCS collector pipe for Cell 8 
using the baseline flow rates for that cell. Similar methods and input data to that used in Section 8.3 
were used herein. This addendum is presented as Section 8.5 of the OSDF Final Design Calculation 
Package, and is titled, “Leachate Collection System (LCS) LCS Pipe Design - Cell 8 Supplement”. 
Section 8.5 is presented in Volume VI1 of the OSDF Final Design Calculation Package. 
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LEACHATE COLLECTION SYSTEM (LCS) 
LCS PIPE DESIGN - CELL 8 SUPPLEMENT 

EXECUTIVE SUMMARY 

PURPOSE OF ANALYSIS 

The purpose of this analysis is to evaluate the performance of the LCS collector pipe for Cell 
8 of the OSDF. The evaluation will be performed for both active operation and post-closure 
conditions. 

METHOD OF ANALYSIS 

The flow capacity, perforation size, and structural stability (wail crushing, wall buckling, and 
excessive ring deflection) were calculated for the LCS collector pipe in the Section 8.3, “Leachate 
Collection System (LCS) LCS Pipe Design” of the Final Design Calculation Package. The 
parameters used to calculate the perforation size and structural stability of the LCS collector pipe 
have not changed. However, the flow capacity of the LCS pipe is compared to the required flow 
capacity for Cell 8 in this Calculation Package. 

e 

CONCLUSIONS 

0 

Pipe flow capacity for active operation condition, Qp = 196.4-g m 
Required flow capacity for active operation condition, QPr = W gpm 
Flow capacity factor of safety for active operation condition, QdQpr +5-> 3 (OK) 

gpm Required flow capacity for post-closure condition, Qpr = l443A-W 
Flow capacity factor of safety for post-closure condition, QdQpr = I& >> 10 (OK) 

9- 

a0 

Pipe flow capacity for post-closure condition, Qp = 124.2 gpm 3 . O f - ) c K J  -4 

+O%*S 

4 
0 
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LEACHATE COLLECTION SYSTEM (LCS) 
LCS PIPE DESIGN - CELL 8 SUPPLEMENT 

CALCULATION PROCEDURES 

INTRODUCTION 

The purpose of this package is to evaluate the factor of safety for flow capacity by comparing the 

new required flow capacity for Cell 8 with the LCS pipe flow capacity. 

METHOD OF ANALYSIS 

The required flow capacity for Cell 8 was evaluated in Section 8.4, “Leachate Collection System (LCS) 

Maximum Head in LCS - Cell 8 Supplement”. The LCS pipe flow capacity was evaluated in Section 

8.3 “Leachate Collection System (LCS) LCS Pipe Design” of the Final Design Calculation Package. 

a 
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LEACHATE COLLECTION SYSTEM (LCS) 
LCS PIPE DESIGN - CELL 8 SUPPLEMENT 

DATA VERIFICATION 

-2 3 Pipe flow capacity (Qp) = 1.25 x 10 m /s (from Calculation Package “Leacha 
System (LCS) LCS Pipe Design” - Section 8.3) . 

6.26 Kli-4 

: Collection 

Required flow capacity (QPJ =- m3/s (from Calculation Package “Leachate Collection 
System (LCS) Maximum Head in LCS - Cell 8 Supplement” - Section 
8.4) 
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LEACHATE COLLECTION SYSTEM (LCS) 
LCS PIPE DESIGN - CELL 8 SUPPLEMENT 

CALCULATION RESULTS 

Hand calculations were performed for the active condition case. A spreadsheet was used to 
repeat the calculations for the active case and perform calculations for the post-closure case. These 
calculation results are presented in the following pages. 
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LCS Pipe 

Required Capacity (m3/s) I 6.20E-041 1.92E-08 
Factor of Safety (For Capacity) I 20.001 4.09E+05 
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ADDENDUM TO SECTION 9.1 
(ADDED TO REVISION 1 PACKAGE) 

The Calculation Package “Leak Detection System (LDS) Migration through Primary Liner” 
presented in Section 9.1 summarized the analysis of leachate migration through the primary liner 
and into the LDS and discussed other potential sources of flow into the LDS for different stages of 
the life of the Femald On-site Disposal Facility (OSDF). The leachate migration rates were 
calculated based on a cell 400 feet wide and 6.5 acres in size. This size cell applies to the 
northernmost and interior OSDF cells @e., Cells 1 to 7). The southernmost OSDF cell (i.e., Cell 8) 
is sized differently from the other cells. 

This addendum to Section 9.1 summarizes the analysis of leachate migration through the 
primary liner for Cell 8. Similar methods and input data to that used in Section 9.1 were used 
herein. This addendum is presented as Section 9.6 of the OSDF Final Design Calculation Package, 
and is titled, “Leak Detection System (LDS) Migration through Primary Liner - Cell 8 
Supplement”. Section 9.6 is presented in Volume VI1 of the OSDF Final Design Calculation 
Package . 

880093 
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LEAK DETECTION SYSTEM (LDS) 
MIGRATION THROUGH PRIMARY LINER - CELL 8 

SUPPLEMENT 
EXECUTIVE SUMMARY 

PURPOSE OF ANALYSIS 

The purpose of this package is to summarize the analysis of leachate migration through.the 
primary liner and into the LDS for Cell 8 of the OSDF. 

METHODS OF ANALYSIS 

The infiltration rate of leachate through the primary liner into the LDS was estimated using 
the USEPA HELP model analysis performed in the “Leachate Generation Rates - Cell 8 
Supplement” Calculation Package. The assumptions made to perform the leachate generation 
analysis were summarized in the “Leak Detection System (LDS) - Migration Through Primary 
Liner” Final Design Calculation Package. The updated results for Cell 8 of the OSDF are presented 
here. 

CONCLUSIONS 

Miltration rates through the primary liner are as follows: 
-4- g-3 X l o  

0 

o 

e 

Peak daily rate during active conditions 
Average annual rate during active conditions 
Average annual rate during post-closure conditions = 1.9 x 10‘gpad 
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LEAK DETECTION SYSTEM (LDS) 
MIGRATION THROUGH PRIMARY LINER - CELL 8 

SUPPLEMENT 
CALCULATION PROCEDURES 

INTRODUCTION 

The purpose of this package is to present the calculation procedures for evaluating the migration 

of leachate through the primary liner. 

METHOD OF ANALYSIS 

Calculation procedures were the same as those presented in Section 9.1 “Leak Detection 
System (LDS) - Migration through Primary Liner” Final Design Calculation Package. 
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LEAK DETECTION SYSTEM (LDS) 
MIGRATION THROUGH PRIMARY LINER - CELL 8 

SUPPLEMENT 
DATA VERIFICATION 

Leachate migration through primary liner analysis was performed as part of  Section 7.4 
“Leachate Generation Rates - Cell 8 Supplement” Final Design Calculation Package. The data 
required to perform this analysis is included in that package. A discussion on the variables that have 

- the greatest effect on results, namely frequency and size of holes in the geomembrane components 
of  the primary liner and quality of contact between the geomembrane and GCL components of the 
primary liner, was presented in Section 9.1 “Leak Detection System (LDS) - Migration through 
Primary Liner - Data Verification” Final Design Calculation Package. The discussion presented in 
that calculation package is applicable to the results presented in this calculation package. 
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LEAK DETECTION SYSTEM (LDS) 
MIGRATION THROUGH PRIMARY LINER - CELL 8. 

SUPPLEMENT 
CALCULATION RESULTS 

Infiltration rates through the primary liner are as follows: 

= e g p a d  

Average annual rate during post-closure conditions = 1.9 x gpad 

7.5 x10-f Peak daily rate during active conditions 
Average annual rate during active conditions = w g p a d  

Note, that peak daily rate for the post-closure stage cannot be calculated with certainty due to 
rounding errors by the HELP program, but is expected to.be greater than 1.9 x lo4 gpad. 

\ 
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ADDENDUM TO SECTION 9.2 
(ADDED TO REVISION 1 PACKAGE) 

The Calculation Package “Leak Detection System (LDS) Maximum Head in LDS” presented 
in Section 9.2 evaluated the performance of the drainage layer and the drainage corridor components 
of the leak detection system (LDS) for different stages of the life of the Femald On-site Disposal 
Facility (OSDF). The performance of the drainage layer and drainage corridor was evaluated using 
baseline design flow rates applicable to the northernmost and interior OSDF cells (Le., Cells 1 to 7). 
Baseline design flow rates for the southernmost OSDF cell @.e., Cell 8) are presented in Section 7.4 
and will be utilized in this package. 

This addendum to Section 9.2 evaluated the performance of the drainage layer and drainage 
corridor for Cell 8. Similar methods and input data to that used in Section 9.2 were used herein. 
This addendum is presented as Section 9.7 of the OSDF Final Design Calculation Package, and is 
titled, “Leak Detection System (LDS) Maximum Head in LDS - Cell 8 Supplement”. Section 9.7 is 
presented in Volume VI1 of the OSDF Final Design Calculation Package. 

@ 
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LEAK DETECTION SYSTEM (LDS) 
MAXIMUM HEAD IN LDS - CELL 8 SUPPLERlENT 

EXECUTIVE SUMMARY 

PURPOSE OF ANALYSIS 

The purpose of this package is to evaluate the performance of the drainage layer and the 
drainage corridor components of the leak detection system (LDS) for Cell 8 of the OSDF. 

METHODS OF ANALYSIS 

Drainage Layer: The maximum and average thickness of liquid in the LDS drainage layer were 
calculated using a closed-form analytical solution. a 
Drainage Corridor: The maximum and average hydraulic head and thickness of liquid in the 
drainage corridor were calculated using a closed-form analytical solution. The flow capacity of the 
drainage corridor was calculated using Darcy’s equation to verify its ability to convey liquid with an 
adequate factor of safety. 

Calculations were performed for the active operztion condition and for the post-closure (i.e., 
post-settlement) condition. Baseline design flow rates established in the “Leachate Generation 
Rates - Cell 3 Supplement” Calculation Package were utilized in the calculations. These flow rates 
do not account for large peak flows associated with the storm design basis flow rate. 

CONCLUSIONS 

ACTIVE OPERATION CONDITION: 

LDS Drainage Layer: 
O*OO&i& 

maximum thickness of liquid, T,, =W in. < 12 in. (OK) 
average thickness of liquid, T,,,, = Wzl& in. 

- 6 .  
6-q-XIo IW 

000104 
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LDS Drainage Corridor: 5 -qcx,oi i fb 
maximum leachate head, hmax = H-kd-& in. < 12 in. (OK) 
average leachate head, havg =+&d# in. 1.&3 y ki-6 4 
maximum liquid thickness, Tmax = l e .  -cia/. 4 -46 x lo 
average liquid thickness, T,, = -. -6- ? . Z 3 X \ t >  -G ;a 

-drainage corridor capacity, QK = 23.6 gpm 

flow capacity factor of safety, QDC/QR = 

-6 required flow capacity, QR = -5 5 ' O S X l o  

POST-CLOSURE CONDITION: 

LDS Drainage Layer: 
e maximum thickness of 

average thickness of liquid, T,,,, = 

LDS Drainage Corridor: 

average leachate head, 
maximum liquid thic 

0 average liquid thickn 
drainage corridor ca 
required flow capaci 

a flow capacity factor 

maximum leachate head, h,, = W-' in. < 12 in. (OK) 

- 
d- 

-__u - 
PI 000105 -- 
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LEAK DETECTION SYSTEM (LDS) 
MAXIMUM HEAD IN LDS - CELL 8 SUPPLEMENT 

CALCULATION PROCEDURES 

INTRODUCTION 

The purpose of this package is to present the calculation procedures for evaluating the maximum 

head in the LDS. 

METHOD OF ANALYSIS 

The calculation procedures are the same as those presented in Section 9.2 “Leak Detection * - System (LDS) Maximum Head in LDS” Final Design Calculation Package. 
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LEAK DETECTION SYSTEM (LDS) 

MAXIMUM HEAD IN LDS - CELL 8 SUPPLEMENT 
DATA VERIFICATION 

INTRODUCTION 

The purpose of this package is to present the data parameters needed to perform the calculations 

for the LDS for Cell 8 of the OSDF. In particular, this package addresses the following analyses: 

drainage layer (average and maximum liquid thickness); and 

drainage corridor (average and maximum leachate head and liquid thickness, and flow 

capacity). 

In order to perform the analyses the data presented in the Calculation Package “Leachate 
Detection System (LDS) Maximum Head in LDS” is used, except that the slope lengths, cell area, and 
flow rates are revised based on the Calculation Package “Leachate Generation Rates - Cell 8 
Supplement” as described in the following section. 

ACTIVE OPERATION CONDITIONS: c - e 4  
gp5 e 

Drainage Layer: 
Q = leakage rate through a hole in the primary liner (assumes 1 hole per acre) 

= d gpad average annual daily infiltration calculated using the HELP model) X 1.0 
acres 1 5x10- 4 
=4-&&Pgpd 7 ~ 5 x 1  

the HELP model) X 1 .O acres 
=M 

000107 v’\oT 
Drainage Corridor: 05 

The impingement rate of flow into the drainage corridor is calculated by multiplying the peak 
daily value from HELP for the drainage layer by a factor (width of cell / width of drainage corridor). 
Impingement rate is taken equal to the infiltration through the top liner (from HELP calculations 
performed as part of “Leachate Generation Rates - Cell 8 Supplement” Calculation Package). 

@ 
Ip - 

-ms=a% 
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qi = 9.TVigyf“ impingement rate of flow into the drainage corridor 
= (&@ad or x (a / 16 ft) 
- - 

L = the length of the drainage corridor = 625 ft (7500 in.) 

POST-CLOSURE CONDITION: 

Drainage Layer: 
Q = leakage rate through a hole in the primary liner (assumes 1 bole per acre) 

= 1 . 9 ~ 1 0 ~  gpad (average annual daily infiltration calculated usin the T L P  model) X 1.0 

= 1 . 9 ~  1 O4 gpd 

acres -q3- 3 5 0  

l350’ 

e o - + L  e .  J * 0 7 0  
c? 2-04.% 

L = the horizontal length of the slope =24fft (2940 in.) 

14 = H~h-?rl\it, 64Lti~;9 z 1 M I S  

The impingement rate of flow into the drainage corridor is calculated by multiplying the peak 
daily value from HELP for the drainage layer by a factor (width of cell / width of drainage corridor). 
Impingement rate is taken as equal to the infiltration through the top liner (from HELP calculations 
performed as part of “Leachate Generation Rates - Cell 8 Supplement” Calculation Package). 

Drainage Corridor: 

qi = the maximum impingement rate of flow into the drainage corridor 
=(1.9x104gpador2.5x 106in/yr)x($2fft/ 16ft) 
- - 

L = the length of the drainage corridor = 625 ft (7500 in.) 
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LEAK DETECTION SYSTEM (LDS) 

MAXIMUM HEAD IN LDS - CELL 8 SUPPLEMENT (SEE 
VOLUME VIII) 

CALCULATION RESULTS 

Hand calculations were performed for the active condition case. A spread sheet was used to repeat 
the calculations for the active case and perform calculations for post-closure case. These calculation 
results are presented in the following pages. 



7 F  
V 

I - 
3-38 y 5 0  - 5  

552 9 GEOSYNTEC  CONSULTANT^ Psge z of 7- 
Date:03 / 12 / 0 9 

YY MM DD YY MM DD 



3 of 7- ' 5 2 9  J 

GEOSYNTEC CONSULTANTS Page - 

Date: 03/ 14 0 3 
YY MM DD 

Written by: IZ IC, Date: 14 a3Reviewed by: fl 6 

Client: 

W Mhl DD 

F deject: 0 5 3 ~  - R  P v Projecflroposal No.: & Q 3 - ? z l T a s k  No.. 06 
- 14- -$4 - 3 - - --mY1c - 

- 4  

.x= (lj 

I 



5529  
GEOSYNTEC CONSULTANTS Psge 4 2  of 

g lo L A  Date: 03 / k/ 0 3  
YY MM DD Date: @3/ Ix / 0 3  Reviewed by: 

YY MM DD Written by: 

Project: 6 9  F & ? Projecflroposal No.: 6 I? 1 Task NO.: 0 6 
11 

L 

4&j 
-5 

6-10 

Tm LE& 

080112 



L 5  ?- 5 5 2 9  
GEOSYNTEC CONSULTANTS Page of 



LDS Drainape Laver 

Thickness (in.) I 121 121 12 
Total Cell Width (ft) 5401 540 I 540 

12 
540 

Total Cell Length (ft) 
Total Cell Area (acre) 
k (cds)  

650 650 650 650 
8.06 8.06 8.06 8.06 

1 1 1 1 

IM I 2.38E-051 2.16E-051 1.18E-051 1.31E-051 

qi, (idday) [ftom HELP] 
qi, (cds)  
No of holes per acre 
Q per hole, (ft3/s) 
T, (in.) 

IT,,.,. (in.) I 6.39E-061 8.37E-071 5.22E-071 5.80E-071 

3.30E-08 2.70E-08 5.50E-09 6.80E-09 
9.70E-13 7.94E-13 1.62E-13 2.00E-13 

1 1 1 1 
1.386E-09 1.134E-09 2.31 1 E-10 2.857E-10 

0.002 0.002 0.001 0.001 

, 



LDS Drainage Corridor 

Parameter 
Drainage Path Len# (ft) 
Drainage Path Slope (%) 
Slope Angle (rad) 
Slope Angle (deg) 

Active Post-Closure 
625 625 
1 .oo 0.40 
0.01 0.00 
0.57 0.23 

Thickness (in.) 
Total Corridor Width (ft) 

12 12 
16 16 

Total Corridor C/S Area (e) 
Total Corridor CIS Area (m') 
Total Corridor Plan Area (acre) 

16 16 
1.49 1.49 
0.23 0.23 

k (cm/s) 
qi, (idday) 
qi, (cm/s) 
h rGiroud et al.1 

10 10 
1.11E-06 2.30E-07 
3.27E-11 6.75E-12 

3.274 E-08 0.000 
j [Giroud et al.] 1 .ooo 1 .ooo 
T d L  3.27E-10 1.69E-1 (I 

Tmax (in.) 2.46 E-06 1.27E-06 

hmax (in.) 2.46E-06 1.27E-06 

T€lV,TTlW 0.5 0.5 

T*", (in.) 1.23E-06 6.33E-07 
have (in.) 1.23E-06 6.33E-07 

Flow Capacity (m3/s) 
Required Capacity (m3/s) 
Factor of Safety (For Capacity) 

1.49E-03 5.95E-04 
3.17E-10 6.52E-11 
4.70E+06 9.11 E+06 
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ADDENDUM TO SECTION 9.3 
(ADDED TO REVISION 1 PACKAGE) 

The Calculation Package “Leak Detection System (LDS) Time of Travel in LDS” presented 
in Section 9.3 estimated the maximum time of travel in the leak detection system (LDS) for 
different stages of the life of the Femald On-site Disposal Facility (OSDF). The times of travel 
were calculated based on a cell 400 feet wide and 6.5 acres in size. This size cell applies to the 
northernmost and interior OSDF cells (Le-, Cells 1 to 7). The southernmost OSDF cell (i.e., Cell 8) 
is sized differently from the other cells. 

This addendum to Section 9.3 estimated the maximum time of travel in the leak detection 
system (LDS) for Cell 8. Similar methods and input data to that used in Section 9.3 were used 
herein. This addendum is presented as Section 9.8 of the OSDF Final Design Calculation Package, 
and is titled, “Leak Detection System (LDS) Time of Travel in LDS”. Section 9.8 is presented in 
Volume VI1 of the OSDF Final Design Calculation Package. 

e 
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LEAK DETECTION SYSTEM (LDS) 
TIME OF TRAVEL IN LDS - CELL 8 SUPPLEMENT 

EXECUTIVE SUMMARY 

PURPOSE OF ANALYSIS 

The purpose of this package is to estimate the maximum time of travel in the leak detection 
system (LDS) for Cell 8 of the OSDF. In accordance with the Design Criteria Package (DCP), 
REVlE, the maximum time of travel in the LDS should not exceed 20 days. 

METHOD OF ANALYSIS 

The maximum time of travel of liquids in the LDS is estimated for the active operation condition 

and the post-closure condition. Design grades and slopes are utilized for the active operation condition 

and post-settlement grades and slopes are utilized for the post-closure condition. 

CONCLUSIONS 

3-3- &* 
time of travel for active operation condition = 

time of travel for post-closure condition = 

< 20 days (O.K.) 
< 20 days (O.K.) 

000119 
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LEAK DETECTION SYSTEM (LDS) 
TIME OF TRAVEL IN LDS - CELL 8 SUPPLEMENT 

CALCULATION PROCEDURES 

INTRODUCTION 

The purpose of this package is to present the calculation procedures for the time of travel in the 

leak detection system (LDS). The LDS drainage corridor is the primary collector and the LDS pipe acts 

as a backup. 

METHOD OF ANALYSIS * The calculation procedures are the same as those presented in Section 9.3, “Leachate Detection 

System (LDS) Time of Travel in LDS” of the Final Design Calculation Package. 



5 5 2 9  
3- GEOSYNTEC CONSULTANTS Page -of - 

Date: 12-03-03 Reviewed by: LMG Date: 12-09-03 Written By : F X  

Client: Fluor Fernald ProjectProposal No.: Go321 1 TaskNo.: 06 Project: OSDF - Revised Phase V 

LEAK DETECTION §YSTEM (LDS) 
TIME OF TRAVEL IN LDS - CELL 8 SUPPLEMENT 

DATA VERIFICATION 

INTRODUCTION 

As described in the calculation procedures package, an analysis of the time of travel in the LDS 
will be performed. 

In order to perform the analyses the data described in the Final Design Calculation Package 
“Leachate Detection System (LDS) Time of Travel in LDS” is used, except that the drainage path 
lengths are changed as described below to reflect the new geometry of Cell 8. 

ACTIVE OPERATION CONDITION: 

Time of Travel in the LDS Drainage Layer: 3 g  5 
LDL = length of flow in the LDS drainage layer =-238ft 

Time of Travel in the LDS Drainape Corridor: 
LDC = length of flow in the drainage corridor = 

s G 2 S -  
5 4 65 fk 

Time of Travel in the LDS Collector Pipe: 
Lcp = length of LDS collector pipe = 50-EHk +65 kk 
Time of Travel in the LDS Pipe (Extending from outside the cell to Valve House 8 (VH-8)): 
L, = length of LDS pipe extending from outside the cell to VH-8 = 180 ft 

POST-CLOSURE CONDITION: 

Time of Travel in the LDS Drainage Layer: 

LDL = length of flow in the LDS =4Wft 3 5 a 3-t; 
086)121 
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Time of Travel in the LDS Drainage Corridor: 
LDC = length of flow in the drainage corridor --536ft 6 2 5 3% 

Time of Travel in the LDS Collector Pipe: 
k p  = length of LDS collector pipe =9Ht 6 2 5 k 

Time of Travel in the LDS Pipe Extendinn from outside the cell to Valve House 8 WH-8)): 
Lp = length of LDS pipe extending from outside the cell to VH-8 = 180 ft 
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LEAK DETECTION SYSTEM (LDS) 
TIME OF TRAVEL IN LDS - CELL 8 SUPPLEMENT (SEE 

VOLUME VIII) 
CALCULATION RESULTS 
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ADDENDUM TO SECTION 9.4 
(ADDED TO REVISION 1 PACKAGE) 

The Final Design Calculation Package “Leak Detection System (LDS) LDS Pipe Design” 
presented in Section 9.4 evaluated the performance of the LDS collector pipe for the OSDF. The 
LDS pipe flow capacity was compared to the required capacity as part of the evaluation in that 
Calculation Package using the leakage rates applicable to the northenunost and interior OSDF cells 
(i.e.y Cells 1 to 7). Leakage rates for the southernmost OSDF cell (i.e.y Cell 8) are different from 
that of the other cells, and are presented in Section 7.4. 

This addendum to Section 9.4 evaluated the performance of the LDS collector pipe for Cell 
8 using the leakage rates for that cell. Similar methods and input data to that used in Section 9.4 
were used herein. This addendum is presented as Section 9.9 of the OSDF Final Design Calculation 
Package, and is titled, “Leak Detection System (LDS) LDS Pipe Design - Cell 8 Supplement”. 
Section 9.9 is presented in Volume VI1 of the OSDF Final Design Calculation Package. a 
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LEAK DETECTION SYSTEM (LDS) 
LDS PIPE DESIGN - CELL 8 SUPPLEMENT 

EXECUTIVE SUMMARY 

PURPOSE OF ANALYSIS 

The purpose of this analysis is to evaluate the performance of the LDS collector pipe for Cell 
8 of the OSDF. The evaluation will be performed for both active operation and post-closure 
conditions. 

, METHOD OF ANALYSIS 
,*-? 

e .  

The flow capacity, perforation size, and structural stability cwall crushing, wall buckling, and 
excessive ring deflection) were calculated for the LDS collector pipe in the Section 9.4, “Leak 
Detection System (LDS) LDS Pipe Design” of the Final Design Calculation Package. The 
parameters used to calculate the perforation size and structural stability of the LDS collector pipe 
have not changed. However, the flow capacity of the LDS pipe is compared to the required flow 
capacity for Cell 8 in this Calculation Package. 

CONCLUSIONS 

pipe flow capacity for active operation condition, Qp = 198 gpm --G 
o required flow capacity for active operation condition, QR lr z x  \o  zpPj‘ ,d gpm 3 * 

flow capacity factor of safety for active operation condition, Q p / Q p r = M  >>3 (OK) 
pipe flow capacity for post-closure condition, Qp = 124 gpm 
required flow capacity for post-closure condition, QR = +kk# gpm 
flow capacity factor of safety for post-closure condition, QJQpr 

3 * Y %  xro”f 
1 . 0 3 X \ 0 6 9 p p N  

>> 10 (OK) 
8 x-sx \ o  
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LEAK DETECTION SYSTEM (LDS) 

LDS PIPE DESIGN - CELL 8 SUPPLEMENT 
CALCULATION PROCEDURES 

INTRODUCTION 

The purpose of this package is to evaluate the factor of safety for flow capacity by comparing the 

new required flow capacity for Cell 8 with the LDS pipe flow capacity. 

METHOD OF ANALYSIS 

The required flow capacity for Cell 8 was evaluated in Section 9.7 “Leak Detection System 
(LDS) Maximum Head in LDS - Cell 8 Supplement” of the Final Design Calculation Package. The 
LDS pipe flow capacity was evaluated Section 9.4 “Leak Detection System (LDS) LDS Pipe Design” of 
the Final Design Calculation Package. 

@ 
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LEAK DETECTION SYSTEM (LDS) 
LDS PIPE DESIGN - CELL 8 SUPPLEMENT 

DATA VERIFICATION 

Pipe flow capacity (Qp) 

Required flow capacity (Qpr) 

-2 3 = 1.25 x 10 m /s (from Calculation Package “Leak Detection System 
(LDS) LDS Pipe Design” - Section 9.4) 

=&m3/s (from Calculation Package “Leak Detection System 
(LDS) Maximum Head in LDS” - Cell 8 Supplement” - Section 9.7) 

3 -27 y 

a 
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LEAK DETECTION SYSTEM (LDS) 
LDS PIPE DESIGN - CELL 8 SUPPLEMENT 

CALCULATION RESULTS 

Hand calculations were performed for the active condition case. A spread sheet was used to repeat 
the calculations for the active case and perform calculations for the post-closure case. These calculation 
results are presented in the following pages. 
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LDS Pipe 

Required Capacity (m3/s) 3.17E-10 6.52E-11 
Factor of Safety (For Capacity) 3.92E+07 1.20E+08 
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ADDENDUM TO SECTION 12.5 

(REVISION 2A DUE TO CELL 8 EXPANSION DCN) 

This addendum details the calculations that were revised within Section 12.5, OSDF Phase 
V, Surface-Water Management System Design and Post-Closure Hydrology, of the Final Design 
Calculation Package for the Fernald Environmental Management Project (FEMP), due to the re- 
design of Cell 8. This re-design, referred to as the Cell 8 Expansion DCN, encompasses the 
extension of Cell 8 by approximately 100-feet to the South. This addendum discusses the 
modifications made to this calculation package as Revision 2A and as associated with this DCN. 

For Revision 2A to this calculation package, the critical case for the Surface-Water 
Management System Design was evaluated to confirm compliance with the Surface-Water 
Management and Erosion Control (SWMEC) Plan and the OSDF Design Criteria Package 
(DCP). This critical case is presented as the Construction Design Scenario, which considers the 
25-Year, 24-Hour Storm. The surface water management system was modified to reflect the 
design changes resulting from the expansion of Cell 8 and analyzed to verify the adequacy of the 
designed surface water management features. For this submittal, only the East and West OSDF 
Construction Design Scenarios were modified; it should be noted that Design Cases A through C, 
detailed in this section, are not impacted, and therefore, are not presented. 

@ 

In order to present the results of this DCN analysis in an efficient manner, only the 
attachments that summarize the modifications and updated results for the surface water 
management system with regard to the DCN are presented. These attachments are listed 
subsequently and explained in further detail. 

. Attachment A-2 - Layout of Design Scenario and Design Case SWM Systems. 
These layouts demonstrate the revised configuration of the OSDF. Each surface 
water structure is labeled as identified in the hydrologic analysis. 

Attachment A-8 - Nodal Network Diagrams. These diagrams demonstrate the 
revised configuration of the surface water management system as a result of the 
DCN. 

. Attachment B-4 - Data for Time of Concentration Calculations. These data 
demonstrate the revised flow paths used to calculate the time of concentration for the 
revised configuration of subcatchments used in the hydrologic analysis. 

. Attachment C-1A - 
Event, East OSDF 

HydroCAD Output 
Construction-Phase 

Reports - 25-Year, 24-Hour Storm 
Design Scenario. This attachment 

080142 
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provides the results of the hydrologic modeling for the East OSDF Construction 
Design Scenario for the 25-Year7 24-Hour Storm, considered the critical case for 
these calculations. 

m 

Based 

Attachment C-1B - HydroCAD Output Reports - 25-Year, 24-Hour Storm 
Event, West OSDF Construction-Phase Design Scenario. This attachment 
provides the results of the hydrologic modeling for the West OSDF Construction 
Design Scenario for the 25-Year7 24-Hour Storm, considered the critical case for 
these calculations. 

Attachment C-2 - Weighted Curve Number Calculations. These calculations 
present the revised areas and Curve Numbers for the revised configuration of 
subcatchments used in the hydrologic analysis. 

Attachment C-3 - Tabulated Analysis Results for Channels. These results 
present the revised channel characteristics (i.e., geometry), flow within each channel, 
and hydraulic characteristics including peak flow depth and available freeboard, for 
the revised configuration of channels used in the hydrologic and hydraulic analysis. 
The table has been modified to reflect these results for the East OSDF and West 
OSDF Construction Design Scenario only. The remainder of the table (Le., features 
that have not been modified), has been shaded in gray. 

Attachment C-4A - CulvertMaster Output Reports for Culverts. These reports 
present the hydraulic analysis for the culverts. These reports are provided only for 
those culverts in the East and West OSDF Construction Design Scenario that were 
modified in design or were impacted by the DCN through altered flow rates. 

Attachment C-4B - Tabulated Analysis Results for Culverts. These results 
present the revised physical characteristics (i.e., geometry) and profile (Le., inverts) 
of the revised configuration of culverts. The results also present the hydraulic 
capacity, structural capacity, and required outlet protection for these culverts as a 
result of flows analyzed based on the DCN. The table has been modified to reflect 
these results for the East OSDF and West OSDF Construction Design Scenario only. 
The remainder of the table tie., the features that have not been modified) has been 
shaded in gray. 

on the analyses for the design change of the expansion of Cell 8, all channels and 
culverts are designed in accordance with the requirements of the SWMEC Plan and the DCP. 

000143 
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NODAL NETWORK DIAGRAMS 
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170 GRASS:SHORT 0.150 0.0250 - 

I00 GRASSSHORT 0.150 0.0385 - 
110 GRASSSHORT 0.150 0.0473 . 
100 GRASSSHORT 0.150 0.0167 - 
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5 5 2 8  

Pcveg&atedwcsysaenl 

Al\: Nnm area east of OSDF 

Tc=17.3mh C4I=E3 A m a d s a c  R d = 6 . 8 1  ds 0.473al 

Tc16.8 min -74 k e r n  ac w 6.97 d s  0.478 al 

subcatthment 6: vegetated final cover system 

~ B B r U r O n e s t t O l O S D F  

Tcs62 m n  C N S  Ar-1.179 ac Rumfl= 5.75 d s  O m  al 

T d . 1  m h  CN=m M . 7 6 1  ac RUnoff=3.(ads 0.161 al 

-evegatatadweover 
T d . 7 m h  C W  AreSs209ac Rundk16.37ds 1255af 

cc: MKM east of OSDF 
T d . 7  m h  Ck79 AreaSI.121 ac Rumff= 0.52 ds 0.028 at 

subcawmntD:vegewedIinatcover 

-mRr UmegeWBd finsl cov6I system 

SubcatshmentE:veQetatedRndcover 

T d . l  m h  CN=W M . 1 3 1  ac Rumff= 16.33ds lrJ8al 

Te lBmh cN=Bs -&Sac Rumff.5.44ds O Z l a l  

Tc=19.7mh C W  W . 0 9 2 a c  Rundk16.48ds (2nd 

~ E E : M K n r o r t h o f b a m w s e a  
Tc=Z5.4mh Ui=77 Are8=0SSac Runoff=ZlOds 0.182al 

S u b c s t c h m a n ( E M w m  

- F F R : w B n a l e o v e r s y s t e m  

SubcaWlmentQvegewedWcOver 

T~19.7mh Ui=83 -Wac Rundf=16.95ds 1217fd 

T d 6 m h  CN=89 Are&=4.78oac M = 2 9 6 4 d s  1.382at 

T019.8mh C N S  AreaS.399ac Run&= 17.13ds 1279af 

Subcatchment GGR: construction laydown area 
T d 4  8 m h  Ck78 Area=2.&?0 ac Rmfl=  627 ds 0.533 al 

~ t H H N n o n M o f b m a v w a  
T-13.9mh -79 Ared=OS48ac RumII=lB6ds 0.116at 

East OSDF 
Prepared by GeoSyntec Consultants 
W r o C A D S  6.00 s/n ooo929 0 1986-2001 Applied Mirocompuler Svstems 

T p  /I 24-hr flajnfalld. 70' 
Page 3 

w14&e94 
Sukatchmenl 0: runon north o f  barow mea 

To31.8min U k 7 2  Area=7.mOac RunofI=12.?ds 1252al 

SUbCalChmentRNnOnnorthofbamwZIWa 
Td1.6mh -74 M B 1 2 a c  RumH=587ds 0.4M)at 

~ S n m o n M o f b o r m w Z I W a  
Td7.9  m h  Ck79 AreajJ.402 ac RunOn= O S 9  ds 0.W al 

SubwWmmd U ru.m east of OSDF 
T& min cmn ~ r d . 1 4 9  ac ~ u m f f .  657 ds 0.674 at 

Subcawunentv:dhectnmOntopond 
Tc=l.Omh CN=98 Are;to274ac Runoff=2.~X3ds 0.102d 

Slmcatchment W m n  ead of OSDF 
Tc=12.8mh C k n  hea=lO.5S3ac Runofl=28.88ds l.733.d 

subcatmmentk NlMn m o f  OSDF 
TcdU.4mh Ce71 Ar€a=ll.@53ac Rurott=17.50ds 1B51at 

Subcatchment y: ~ n o n  area east of OSDF 
~ & . 8 m h  c k n  ~ r e a = ~ s p a c  ~ u m f t g s d d s  1.101d 

slmcaldunntl: NI)(yI area east o f  OSDF 
T&.7mh C k 7 2  Area=lBXac Rlmoff=3.llds 0282al 

Reachl: eastmalnagemwnel tnllon% 10.81 ds 0.?58af 
~maib420.0' MaxVeh2llpr capadtp754.76ds ouf~av.10.08ds a75sal 

R e a c h  1R: (nm no&=) I* 6.61 ds 0.693 al 
Leng!klMll MaxVeb5.4tps Capad+1.101.12ds Oul?nw=6.59ds 0.693al 

Reach2eastmalnagechaMel lnlIOnn2637ds 201oal 
Lmaib 420.0' Max v e t  2.7 rps cspadtr 1205.88 ds outRow= 2559 ds 2Ms al 

Reach m: (new node) 
Ler@l=looff Maxvet43fps capaSar~l.101.12ds oumour;325ds 0.182al 

lnllow;330ds 0.162al 

3: ea+( mainage channel lnfh=40.7?ds 3241al 
LengUk 420.0' Max Vet 3.3 tps capacar 1.563.67 ds oufRav. 39.78 ds 3234 al 

lnlIOnn 3.78 ds 0.162 at 
LengUkl00.W MaxVek45fps capadtp1.101.12dr ( M l h u = X R d s  0.16281 

Infh=53.10ds 4.461 al 
Lengh420.0' MaxVet35rps caPady;l.lffi.S3ds oUtRar-SZ.07ds 4.451d 

Reach 3R: ( n m  node) 

c. 
Reach 4: east drainage chaMel 

East OSDF 
Prepared by GeoSynlec Consultants 
HWoCADS6.OO dn OCG329 0 1986-2001 mUed Micmcompuler Swems 

Reach 5: east dralnag.3 channel 

Type I/ 2 M r  RainfaE4. 70' 
Page 4 

6/14/2004 

lnflom 63.69 ds 5.- al 
Le@I= 440.0' Max Vet  3.5 IpS - 18258 ds -- 6269 ds 5.656 al 

I*- 7328 d8 6.935 af 
LmgIh=480.0' MaxVe!=4.6fps capaCar25821ds -72.46ds 6.923al 

ReachmMloffQversknchannel lnlba=1524ds 825Bal 
bng!b467.0' MaxVek3.6fps capaCnr1.15283ds amlOur.7427ds 8239al 

Reach8R:nmonlnvusbnchannel InfiaV=mds Q b p a l  
Lml@=241.0 MaxVeh3.1fps' capaCnr1.6oo~ds armOm76Slds 9b09al 

R e a c h 6 : e a s l d r a h g a ~  

Reach9RMloffdhrasimchanel lnlIOnnn.nds ~ s e o a l  

Reach 1OpR: (m rode) 

Len+ 1440 Max Vet 3.6 capadtr 425.10 ds OUlRom 76.34 ds 9.854 d 

hdh=7658ds 1O.Msal 
LmgUk3!iEsaO MaxV&7.9fps Capacity.l.MO52ds (hmlow=7623ds 9BBsal 

Infbrr= 77.31 ds 10.744 al ReemloBR: nnofl mvenion channel 
LengU1=142(1 MaxVet4.7lps capaCnr33l.lOds OutAow;TImds 10.738aI 

Reach 11: new eJdl lnRou=79ffids l l r n a l  
L€wLh=40.0' MaxVel=6.7lps cspaSrtr5p31ds nrmOrn79.78ds 1127Oal 

Read112R'nmoffdhnrsbnchamel w - 7 9 . 7 8 d s  1127Oal 
Lmglh=24011 MaxVeh3.7fps capaCnr317.79ds G&on=79,23ds 1125Bal 

145.41 ds 212'23 al Reach 13R: Mloffdhrerslmchannl 
Lenguam.0' Maxvek43fp Capacnr346.@3ds oIIIRow=14459ds 21.172al 

Reach 14: eadnuum chamel InRav= 0.52 ds 0.m at 
Lengrtc; 420.0 Max V e t  0.9 Ips capadtr 2278 ds OutAOw. 0.38 ds O m 5  al 

Reach1S:eastRmonchamel InAoW=XZOds 0.186at 
I.e~@!+420.0' MaxVehlBfps Capa&y=61.62da OuIfbw=2.82ds 0.186al 

Reach1s:easl~nonchamel . I- 9.76 ds 0684 aJ 
Lam 420.U Max Vel= 26  IpS capadtr 25858 ds -- 9.33 ds 0.681 at 

R e e m 1 7 : m s t n m O n ~  lnRou=l243ds omal 
Lenglle420.0' MaxVe!=32tps capadly;438.l8ds (Mlhu=lUnds OQ21al 

InRw= 21.43 ds 2.022 al 
-440J3 MaxVeh3.7lps cspaSrtrl6QPds nrmOrn2OBds 2017al 

Inffow. 38.43 ds 3668 al 
~ 4 7 0 . 0 '  MaxVet2.8fps Capacny;Qll.lZdr outAorv.37.75cfs 385581 

Reach18:eartNMnchannel 

Resch 19: east runonchannel 



Pond 1P: (new nede) 

East OSDF 
Prepared by GeoSyntec Consultants 
HvdmCAm 6.00 sh 000929 0 19862001 &lied Minomrnputer %terns 

Tvpe / I  24-hr RainfkNd. 70' 
Page 7 

6/14/2004 

Subcatchment Ak runon mea east ot OSOF 

Runoff = 6.97ds 0 12.lOhrs. Vohnne= 0.478af 

Type II 24411 RalnfaO=.l.m 
RIoloff by- TR-20 memod, UHSCS. Tlme Span= 0.00-24.00 hrs. dl= 0.05 hrs 

Area(ac) CN Desdption 
2708 74 

Tc % Vel- ""2 Desu+@b 
(min) (feel) ( ) ( Wsec) ( I 
15.0 300 0.0800 0.3 -Row, 

0.6 170 0.08oO 4.6 Shalla-FlOW. 
GrascEshat n=O.t50 ph2w 
Unpaved Kvl16.1 tps 

12 300 0.0070 4 0  48.01 T r q i V ~ ~ F l o w .  
~0~w.o.w MMT z= 3.07 rt 0.030 

16.6 770 TcW 

Subcatchment Ak runon area east of OSDF 

East OSDF 
hepared by G m e c  consldlants . Page 6 

Subcatchment A: vegetated final cover system 

fhdi = 6.81 ds0 1210hrs. V m  0.473af 

Rumn by SCS TR20 meulod UHSCS. Tm E+~II= 0.00-24.00 hrs, d- 0.05 hrs 
Tvpe II 2dhr RawaQ4.70' 

Area(ac) CN Desaip(hn 
1.w 63 

Tc Le@ sope Vebcay capacitv Desuiptn, 

6.9 90 0.05oO 0 2  sheet *. 
3.8 W 0.1oOO 0.3 sheet -. 
6.4 150 0.1700 0.4 -mu. 
0 2  80 0.1700 6.6 shdbrcmcem&dRow, 

~rrirl) (fee0 ~Wn) (Wsec) (ds) 

Grass:shal rto.150 -260- 

Grasashat rto.150 ph260- 

-short rto.150 -260- 

umaved Kvl16.1 tP0 
173 380 Totd 

Subcatchment A: ve@ated final cover system 



East OSDF Tvpe I/ 24-hr RairIfau=4.70' 
Prepared by GeoSptec Consultants Page 11 
HvdroCAwD6.00 SmoM)929 01986m1 Appf iedMlcmoom~wems w14i2Gq 

subcatchment cc: Nnon east Of OSDF 

Runoff = ' 0.52ds0 1lst)hrs. Vd- 0.086el 

Runoff by SCS TR-20 mslhod. UHSCS, Time Spen= 0.W24.00 hrs. dt= 0.05 hrs 
Type It 244-11 Ralntalt.d.70- 

A r e a h )  CN Desaim 
0.121 7B 

wess:Sh&t-rt.o.150 m2w 
subcatdunent cc: NnOn east Of OSDF 

EastosDF 
Prepared by GBosyntec Consultants 
HvmoCAIW3 6.00 dn mosL9 0 19862001 baolled M i i p u t e r  %ems 

Page 12 
6/14/2004 

..... 

T v ~ e  /I 244r Rainfald. 70' 

3.6 

6.4 

0.4 

1.7 

0.9 

20.1 

60 aim 
150 0.1700 

170 0.1700 

250 o.ca45 

150 O.Oo50 

870 Total 

0.3 

0.4 

6.6 

2 4  

2 9  

Grsrs: Shai f~O.150 P 2 8 2 W  
-Row. 
~ s h a r t  n=o.150 P2826Lr 
--, 
Grasrshort fFo.150 P282.60' 
S h a o o r r ~ R O v ,  
Unpaved Ke16.1tpS 

16.16 Tr@Vf&ka channel Flow, 
BolW=O.OU 13129 Z=5.063.07 mO.030 

2580 T ~ ~ c h a n n e l F l o u r .  
Bol.W=O.W D-;1.59 Z= 4.0 6 3.0 7 n= 0.030 



Tvpe I1 24411 RafnfaU=4.70' 

Rmrd by SCS TR-20 melhcd, LRtscs. T i  
Type U 244u w W M . 7 0 '  

5.ceZ e3 

0.W-24.00 hrs. d k  0.05 hrs 

Arealac\ CN oesawim 

e . .  

Eastosw Tvpe /I 2- Rdnfall=4.70' 
P r e p a m i b y G ~ e c ~ t s  Page 16 

Subcatchment F: vegetated flnal cover 

W r w D 6 . W  shl wo929 0 1986-ml A D D M  MKmamputer Systems EYl4CDO.l 

RumA = 16.35ds8 1212hrs. Votume- 121716 

-by SCSlR-20 mem34 UkSCS. Tune Span= 0.-24.00 hra dk 0.05 hrs 
Tvpe It 244u Rawso34.70' 

6.4 150 0.1700 0.4 
Grasssholt m0.150 -26V 

0.4 170 0.1700 6.6 ShanauCarenbatsdRow, 
Unpaved Kv= 16.1 (ps 

Bo(.W=O.o(l k 1 . W  Z= 4.0 i3 3.0 'f m 0.m 
22 390 O.Oo50 2 9  26.33 TrspNeelRectchannelRav, 

19.7 B60 Total 

SubcatchmentF:vegetatedflnalcover 



Subcatchment FFFt unvegetated final cover system 

e 
East OSDF 
Prepared by GeoSyntec Consultants 
H v d r o c e  6.00 dn ooo928 0 19Li62001 AppOed hfnommputer svstemo 

Type I1 24-hr Rainfall=. 70’ 
Page 19 

6/14(2004 

3.8 60 O.lOa, 0.3 Ez2l Ir=O.l50 -260. 
6.4 1% o.17rn 0.4 SheetFlOrv. 

0.4 170 0.1700 6.6 ~ c a v e n b e t e d R o r * ,  
cirass:short mo.150 p2.2w 

UnpaVBd KV=16.1@ 

WW=O.MY Lk1.W E 4.0 & 3.0 7 II= 0.030 
2.3 410 O.Oo50 29  26.33 TrapnrasrrrglchaMelFbv. 

19.8 880 Total 

Subcatchment 0: vegetaM final anrer 

Subcatdnnent FFR: unvegetated final cover system 
~vt-nnh md 



Area(ac) CN Desamal 
0548 79 

Type N2WRainffaD54.m 
5 5 2 9 .  

SmmmarriaDes n=o.o11 p22w 
0.4 50 aim 2 1  - Flow. 

0.8 150 0.lmO 32 - -. 
a4 im aim 6.8 shallovcorramated~. 

smoomarrtaeg, lko.011 p22w 
smodhsot&as n=O.Oll p2z.w 
Unpaved Ke16.1 Ips 

0.7 4(30 0.0100 9.8 1.429.92 T W e e / R e c t c h ; a r r l h .  

32 850 ToBl 
~dw=o.ou os717 ~ e . o a 3 . o ' r  ~=o.am 

subcatchment HR: lmqemedRnal cow 

East OSDF 
Prepared by Geosyntec Consultants 
HvdmCADB 6.00 dh OW929 0 i 9882001 W e d  M i i p u t e r  W m s  

Jvpe II 2441 MIak4.70' 
Page 23 

6/14/2004 

Grass:sho;( wo.150 a 2 w  
0 2  70 0.1660 6.6 ShaaowcaanmedAa. 

7.9 360 0.0025 0.8 ShaaarbncamatedROs, 
&paved Kv= 16.1 Cps 

Unpaved Kv= 16.1 ~DS 
B O  660 Total 

Subcatchment II: runon area to b o r n  area 

Smmmsuriaaes n=O.Oll ph2w 
02 12 0.05oO 1 2  -Ron. 

Smmmarrfaces n=O.Oll m2.w 
0.4 144 O.Oo50 5.6 425.10 w&fktChannelRar, 

1.3 288 Total 
BOLW.;~ w 0-3.w & 3.0 a 6 . o ~  rt= o am 

Subcatchment IR: un vegetated flnal cover 

000161 



0.3 110 0.1660 6.6 
unpaved Kv=161tps 

17.4 840 O . o M 5  0.6 shallow-Ro*. 
onpaved KV= 16.1 fPS 

41.9 1290 Total 

East OSDF 
Prepared by GeoSyntec Consultants 
nvdmcm 8.00 sh ow929 0 1986-rnl M e d  M i  er Svrtems 

Page 27 
W1412004 

Subcatchment JR: un-vegetated final cowr 
HvdmneDh Plot . - .  .................................................................... 

0 1 2 3 4 5 6 7 11 0 10 11 12 13 14 15 111 I7 111 19 20 21 P W 24 
-0-w 

0.4 145 0.1700 6.6 shallow hxenbaM F b W ,  

0.0 12 0.05oO 4.5 Shalloarconcenbatedt=bW, 
Unpaved Kv=16.1lps 

Paved Kvi20.3fpS 
1.0 356 0.Mm) 6.1 613.65 T r @ V ~ c h a n n e l R o r v ,  

3.5 613 Tatel 
BotW&.o(y -8s Z= 6.0 (L 3.0 'f P= 0.030 

East OSDF 
Prepared by GeOSyntec Consultants 
HvdmCAaB 6.00 dn ooO929 0 1 QR3-2001 Andled Micmxmputer Svstems 

Tvpe / I  24-hr Ra/nfil/A. 70' 
Page 28 

6114nOoq 

SUbCalfhment Kk NIMII a m  t0 bOmvW 8lW3 

Fhmoff = 5.63dse 1235hRVo(ume. 0.674af 

Fhmoff by SCS TR20 method. UH=SCS. Tmm Span= O.CG24.00 hrs. dk 0.05 hrs 
T@e II 24-hr RainfaLu.7W 

Area(ac) CN Descliptbn 
5.693 64 

229 3M 0.0280 02 sheet flow, 
Gras%Shon rpO.150 P2=26W 

Unpaved KV=16.1fps 

unpaved Kv= 16.1 fps 

Unpaved Kv= 16.1 Ips 

1.3 150 0.0140 1.9 ~ C o n c a m a t s d f l o w .  

0.3 110 0.1660 6.6 SMbvCancentratedRW, 

11.9 630 0 . m  0.0 ShaDarcamenmWFtav, 

36.4 1.190 Total 

Sub&&& Kk NIU)I) al'ea t0 b0t"OW 8- 

000162 



East OSDF r S P P  

I 
d 

East OSDF 
Prepared by GeoSynIec Consultants 
HVdmCACXB 6.00 sh 00G929 0 1 gs6-ZWl AppOed Micmmmpule~ Svstems 

Type I1 24hr RainfaIk4.7V 
Pago 31 
W1412004 

I 

Type I1 24-h RainfaIk4. 70. 
- ,5529 

East OSDF 
P m r e d  bv Geosvntec conwltants 

(4 LeW& ';"* capaca: Desaatia, 
Rlbec) rm 

24.3 300 0.0240 02 shed-. 
GrassshDlt mo.150 -260- 

lblpaved Kv.16.1fps 

B0LWa.W 0-3.W Z= 3.0 7 ~b 0.030 

1.3 200 0.0240 2 5  bhaoalhmemaMRow. 

2 5  OW O.Oo90 5.9 180.52 TlrapNc+lRedChamelRoa, 

28.1 1.400 T U  

SubcatchmentU:nmoffarea 

EastosDF Type II 24-hr FlafnfdM.70' 
Prepared by GeoSynIec ConsuRants Pago 32 
HvdmcADlD 6.00 d n  COO929 0 19862001 Appaed Miaoamputer Svstms Sll'WZW'l 

subcatdvnent MM: nmoff area 

Runoff = 830clsQ 12.03hrs.vC4unle= 0.192al 



Subcatchment N: direct mon to pond 

(491 Hhb TcQdl m y  fequlre smaller dl 

= 57.89dse 11.9ohrr. volume= 2mal 

by SCS TR-20 method WSCS. Time Span= 0.00-24.00 hrr. dl= 0.05 hrr 
I1 2dhr Ralnfal!=4.m 

Eastosw T p  /I 24-hr Rdnfak4.ZY 
Page 35 

6/14/2004 
Prepared by GeoSyntec Consultants 
H W ~ C ~  8.00 yn 000929 o 1986-2001 mpri M m p m  W ~ S  

Subcatchment 0 runon north of borrow area 

[a] H!nt TcQdl may mqulre smaller dl 

Runoil = 8.54dsO 11.9thrr. V d m  0278a1 

Runon by SCS TR-20 method, UH=SCS. Ttm Span= 0.00-24.00 In%. d- 0.05 hrr 
Type II 2 d h  RalnfaU=4.7V 

Arealac) CN Desdption 
1.317 78 

BoiW=O.W b 1 . G  ZI 5.0 + n= 0.WO 

Subcatchmnt 0 NIWI north of borrow area 

i 

9 
6 

raphpfd - 
. . I .  



East OSDF . Tvpe I/ 24-tu RainhU=4. 
Prepared by GeoSyntec Consultants 
W m C A a B  6.00 Sm COO929 0 19862001 AppU6d Mi-Rut.91 svslwns 

Page 39 
6/14/2004 

8.4 150 0.1660 0.4 -Row* 
Glas%shat m0.150 P2=2w 

345 150 0.0025 0.1 -Roar. Glas%sholt n=o.150 P&2w 
24.6 1.190 0.0025 0.8 ShaoacuuArawFla. 

655 1,490 Total 
unpaved Klh18.1 fps 

... 



Tvpe I1 2 4 4 ~  iWdak4.70' 

by SCS TFl-20 memod. UltSCS. Timt Span= 0.W24.W hrs dk 0.05 hrs 

0.402 78 

velocity Capaatv Dascriptian 

f 
E 

Hydmgmph P M  
_I , . . . ,  . . , , -  
. I . , ,  , , . . ,  I , .  

East OSDF 
Prepared by GeoSynlec Consunants 
HydroCAm 6.00 sh~ ooO929 0 19862001 Applied Micmmmputer Systems 

Tvps I1 24hr Rainf$-iI=4.70' 
Page 43 

6/14/2IX34 

Subcatchment V direct runon to pond 

I491 Hint Tc& may require smaller dl 

Runolt = 2 0 3 d S 0  lll)(fhrs.Vdlm?= 0.10281 

Runoff by SCS T R M  memod, UH-SCS. Time Sparr; 0.W24.W hrs. dt 0.05 hrs 
Type II 26hr Ralnfalt4.m 

Area(ac) CN Desdption 
0274 90 

- i 
c 

~ . . . . .. .. , 
Glsss:Shui l?=O.150 P22.W 

Urcaved Kv=16.1fps 
2 1  240 0.0140 1.9 shaoowbncenbated~, 

323 540 T W  

East OSDF 
Prepared by GeoSyntec Consultants 
HydroCADB6.W Sm ooo929 0 1986-2001 h B e d  Microcanpuler svstems 

subcatchment W runon east of OSDF 

Runoff = 28.8BdSO 1205hrs. Vdume-= 1.73381 

Runoff by SCS T R M  memod, UHSCS. T[me Span. 0.W24.00 hrs. dl= 0.05 hnr 
Type I1 24411 Raintao=4.7W 

Area(ac) CN oesalrnion 
10.563 72 

000166 



Wpaved Kvi 16.1 fps 

EW.Ws0.W a 2 W  ZI 5.0 8 4.0 'f n= 0.030 
02 50 0.0070 4.1 73.39 T W e u R e d W R o r ,  

Z3.7 600 Total 

subcatchment Z: NnOn area east of OSDF 

! 

I 

j 
j 

i i 

i 

! 
i 

j 
! 

5 5 2 9  . Type I/ 2441 Rainlad. 70' 

31.1 300 0.0130 02 sheet-. 
Grass:shat mO.150 PZ-2.60- 

unpaved Kvi16.1 tps 

BoLW=O.CU M W  Z= 5.0 8 4.07 m 0 .W 

4.6 510 0.0130 1.8 Shaaar-Ror, 

1.1 340 0.0110 5.1 €200 TrqWeeRecI-Aa, 

36.8 1.150 Told 

SubcatChmentY nrnon -east of OSDF 

Type I/ 2441 /?.4nfak4.70. 
Page 48 

6/14E@34 

East OSDF 
Prepared by GwQnlec Consultants 
McCALMJ 6.00 slh m29 0 198grn1 W MiaaxmpuIer Svnerns 

Reach 1: east dral~ge channel 

[W Warning lrdel elevation not spedfled 

InRaW = 10.81 ds 0 1201 h, Vdume= 0.758ai 
= 10.06dsO 1211hrs. V- 0.756d. -7%. -62min 

Rouiing by S t d n d t T m  method, Tbne S p m  0.O024.W hrs. dt= 0.05 IUS 
Max. V e e  21  fps. Mh. T r s v e l h  3.4 min 
AW vekc~y = 0.8 fps. A V ~ .  ~ r a ~ e l  TIIIW 6.5 min 

Peak Depttr. 0.w 

0.w x 5.w deep channsl. n= 0.030 Lenglb 420.0 slope= 0.0045 7 
Capacity& barJc Mt 7W76ds 

side shpe Z-wdu% 6.0 4.0 P 

800167 



Reafh 1Fk (new node) 

[WKmt rmelmndihmtevahlated 
[lq w m  Inlet elevat!on not spedfied 

= 6.61ds8 1225hrs. Vohrme 0.6S3af 
= 6.59 ds 8 1226 hrs. VdWne= 0.693 af. Atterr= 0%. Lag. 0.5 min 

by Stor-lnd+Tram method. T i  Span= 0.0024.00 Ius, dl= 0.05 Ius 
Mar Vela+ 5.4 fps, Min Travel TM~; 0.3 rnh 
Avg. V ~ I O C ~ I Y  = 2.5 fps. Avg. Trawl T m  0.7 rnh 

Peak DEplk 0.m 

0 
East OSDF 
Prepared by GeoSyntec Consultants 

Tvpe N 24-hr MnfaC=4.70' 
Page 51 

HvmoCm6.03 einwo929 0198BZWl A~pUedMiaocomwterSvstemo 6/14Roo4 

Reach 2R: (new node) 

Hm Irdet'conmtiari mt evaluated 
[lq Warning Inlel * a h  not SpeCiRed 

lnm = 3 3 0 d s 8  1203hrs. vc4llnxB 0.182aI 
OutAOw = 325 ds QD 1204 hrs. Volume= 0.182 af. Atten= 1%. Lag= 0.7 ndn 

RcuUng by S(a-lnd+Tans method. Tm Span= 0.m24.W hrs, dk 0.05 hrs 
Mar Velodlp 4.3 Cps. Min Travel Time= 0.4 mhl 
Avg. VeIcdiy = l.9w Avg. Trawl Time. 0.9 mln 

Peak - 024' 

Reachrn(newn0de) _. 

. .  

......-.... ................... . . . . . . . . . . .  

1 , 1 , 1 , 1 1 1 ,  
, I I I I / I , I I  .... ~ _ _ - _ _ , . _ r _ , _  . .--,--....- . . . . . . . . . .  .. L..C.I..L..L....I......,. . 
I I I I I I I I ~ ,  
I I I I I I I I I I  ..r....., ..,..c....l.......,.. . . . . . . . . . .  _-_.~._.__L_.__.__._L_I__L 

t ' .  . I , ,  I I .  I 
I I I I I I I  , I ,  

0 1 2 S 4 . S  6 7 8 0 10 11 12 IS 14 16 16 17 18 10 20 PI P P 24 
lbm @=-I 

. .- 

East OSDF 

HvdmcAwD 6.00 ein ooo929 0 1988-2001 Wied MlaOcOmputer Svstems 

Reach 3 east drainage channel 

Tvpe I /  24411 Rainfalw. 70' 
page 52 

W14i2-W 
Prepared by GeoSyntec Consultants 

1651 warnine wet- nol spedfied 

lnRow = 40.77CtSe 1217hrs. Vdume= 3241af 
Oumow = 39.76ds 0 1224Ius. Vohrme= 3234af. Aaen=2%. Lag=4.Omin 

Rouring by Slcf-lnchTfms memod. limo span. 0.0024.00 hrs. dl= 0.05 hrs 
Max. Vefodtr 3.3 rpS Min. Travel Tie= 2 1  ndn 
Avg. Vekdiy= l.3Cps. Avg. Travel Time= 5.3 min 

Peak Depm;; 1.m 
capadtyal bar& Mt 1,563.67 d s  
0.w x 7.m deep M. ~b 0.030 420.0 slope. 0.0050 mr 
side sbpe z - h  90 4.0 sr 

000168 



P 

= 
0.162 al 
0.162al. Allen=% LaIF0.6rrdn 

East OSDF 
Prepared by Geosyntec Consultants 
~ v m o c m  6.00 sm ~ 0 9 2 9  Q i 988mi  mned Micmxmmer svdms 

Reach 5 east drainage channel 

Type I/ 24-hr Rainfalw. 70' 
Page 55 

8/14/2004 

I651 Wemine: rmet elevation not spec(fied 

hROw = 63.69dsO 1224hmVolunE= 5.689al 
outffav = 6269dse 1230hmVdwne= 5.656al.Alle~=2%,lag=3.6mhr 

RouUng by Slor-lnd+Trans melhod, Time S+m= 0.0024.W hm db 0.05 hrs 
Max. VebcHy= 3.5 Ips. Min Travel 
AVg. Veladly = 1.4 @e. Avg Trave4 Tbnei 5.1 rrdn 

Peak L k p b  2.01' 
Capacityal bank full= 18258ds 
0.W x 3.00' deepchamel, mO.030 Length=440.V stcp3=O.M)507 
side stope Z-V.SIW= 3.0 6.0 *r 

2.1 mln 

Reach5eastdrainagechannel 

EaStosDF Type I/ 24-hr Rainfa/M. 70' 
PreparedbyGeosynteCConsuflants Page 56 
WrcC#SllVJ am030929 Q19862M1 AppMtAMicmcanmer~ems 8/14EW4 

Reach 6 east chalnaga channel 

[6q Wamlng Idel elevation not @tied 

Inllovr = 7328dsO 1227hrs.Vdums. 6935al 
olrmaw = 7246dsO 1232hmVolunE= 6.sPal. Allerr;,l%, Lag3.1min 

Ranbg by Slor-tnd+Tmns memoQ Tune Span= 0.00-24.M hm db 0.05 hrs 
Mar V e l c d l p  4.6 rpS. Mh. Travel The= 1.7 ndn 
A- VelocRy = 20 rpS. Avg. Travel Tha= 4.1 min 

Peak Depth;: 1.67. 
capadtyalbanfMt25621ds 
0.m x 3.m deep c4mnel. m 0.030 Langh4aO.cr ~ 0 . 0 1 0 0  7 
sideslOpeZ-vfh=%O 6.07 

Reach6eaStdralnagechalm€i 
Hymognph- . . . . . . . . . . . . . . . . . . . . . . .  ___. . ,..,....., ..... ..,..,.- I -.,.-,-.,-- ._,__,__,__ ~.~ __.__ ~ - ~ . - ~ .  . . . . . . . . . . . . . . . . . . . . . . .  ._. ........... ... 

000169 



p f 
L Esst OSDF 

Prepared by GeoSyntec Consultanls Page 57 

Reach7R:runoffdhrwslonchannel 

w m  wet elevah mtspecifled 

= 75.24dsO 1232hrs. Vduna= 8256af 
= 7427ds  8 1238hs. Vduna= 8238af. Allen=%, Lap3.9min e by Slor-lndtTm methcd, T i  Span= 0.00-24.00 hm dk 0.05 hrs 

MK Veloclly= 3.6 rps Mih Travd Tune= 22 nin 
Avg. Velocity = 1.5 fps A v ~  Tmel T m  5 2  min 

Peak Depth= 2.1s 

0.w x 539 deepdmnnel, n=o.030 Lengm467.U ~ 0 . o o s o ' I  
capsdtyal bank* 1.152.93ds 

S & S I o p e Z ~ 3 . 0  6.0'f 

Reach 7R: runoff M o n  channel 

East OSDF Tvpe 11 2Mr Ralnfalw.70' 
Page 59 

sll4/2oclq 
Prepared by GeoSyntec Consullants 
W m C A W D  6.00 dn m929  0 19S2CQl ADDM Mrmmmwier Systems 

Reach 9R: iunofl mverslon channel 

[65] Warning Wet elevah not spedtied 

Inflow = 76.73clsO 1242hrs. Val- 9.f16Oaf 
0- = 76.34 cfs 8 1244 hrs. Volumcb 9.854 af. AH€%= 1%. Lag= 12 min 

R&g by Stor-lnd+Tm method, Tbne Spans 0.00-24.00 hm. d k  0.05 hra 
Mar Velodly= 3.6 fps, h. Travel Tone= 0.7 nin 
Avg Vekdty = 1.5 rpS. Avg. Travel Time= 1.6 rrdn 

Reach 9R nmolt mverslon channel 

Reach 8R rund dhrerslon chand -- 
I I I . I , I I  I ,  __, ___,__ ,..~.~.. , . _r .  .,__ l _ _  

~ . I I I , I , ,  .......................... I I I , I I I I I I  ........ ..... r._.l....... .............. , 1 1 1 1 1 1 1 1  ~ - . * - ~  __,__ ~-~ . . . . . . . . . .  __._-_.__.--r. . I I 1 I I I I I  .............. 
I I , I . I I I I I  

---.--.-.r -.--.-_.___.__ . . . . . . . . .  
.....*....I ................... 

. I I I I . I I . .  ............................. 
I I I I I I I I I ,  

_ _ L _ L _ I _ _ L _ . L _ d .  . A - - L  __L_,__ 
, I I I I I I I I I  

.. L... ..... L..L.,. . I . . . . .  ..... . . . . . . . . . .  
.....,..,. . ..... 

o I P a 4 6 (L 7 8 D ~ O I I ~ ~ I S ~ ~ I S I ( L I ~ I I I O ~ O ~ I P P ~  
lnm OM) 

East OSDF 
Prepared by GeoSyntec Consultants 
HvdmCAW6.00 &to00929 0 10852QJl Apdied M i i v U t e r  Smlems 

Page 60 
6/14/2004 

Reach 10AR (new node) 

[W warning In!€ll elevation mt Specrrred 

lrdlow = 76.58ds8  1244hra. V d w  1O.WSaf 
Ouwan = 76.Pds  8 1246h Vcdume= 9.rnaf. AHen=O%. Lsg.1.3mln 

RoutinB by StOr-IndtTm 
Max. V e k d t y =  7.9 f p .  Min TmvdTbne=o.8 min 
Avg. Vebdty = 2 7  Ips, Avg. TlavelTbne. 22 rrdn 

Peak Deph 0.7# 

Tbne Spart 0.00-24.00 hrs. dk 0.05 hrs 

capacrrval bank MI= 1,940.5Zcfs 
9.w x 3.85 deepdmnnel, n=o.030 Lengltr.356.u sbpe=O.o5Oo'f 
Slde skpe Z-vahte= 6.0 3.0 'I 

Reach 1OAFl: (new node) 



lnRow = 77.31 d s e  1247hrs. Vdumtts 10.744al 
Oumow = 77,WdsO 1248hrs. Vdum& 10.738.4. Allm=O%, Lag=OSndn 

E 
E 

880171 



Reach 14 east nmon channel 

[6q wanling lnlet&vationnotspecifiad 

= 0.52CfsO 1 1 . 9 8 h r s . V ~  0.mat 
= 038dsQ 1217hrs. VOILUW= 0.m5d. e n % .  Lagzll.3min aEi by Sta-lm!+Tiams melhod, T i  Span= 0.W24.00 hrs. dl= 0.05  IS 

Mar V&d+ 0.9 Ips, Min Travel Time= 7.6 min 
Avg. Vdocily = 0.4 Ips, Avg. Travel Time= 19.1 min 

Peak Depm 0.33 
capscity at bankhdk 22.278 ds 
o m  x 1.50 deep channel. n= 0.m L3KJLb 42o.v scp=  o.Ow0 'I 
side sbpe z - h  3.0 5.0 r 

h . .  . .. . ., 

East OSDF 
Prepared by GeoSyntec Consultants 

Tvpe I1 2441 RainfalM. 70' 
Page 67 

HvdmcAW 6.00 dn ooo929 0 1986-2001 Awned Mknxwouler %tams €41 4nooq 

Reach 16: east runon channel 

[6q wamhg: wet elevation n d  spedfled 

lnilow = 9.76&@ 12.lOhrS. Volume= O.€84al  
OuWow = 9.33ds 0 12.19 hrs. Volume= 0.681 af, Allml=4%, Lap4.9mh 

Routing by Stamd+Trans memoQ Time Spark 0.00-24.00 hrs. db 0.05 Ins 
Max. Velodty2.6fps. Min. Travel Tbne= 2 7  min 
A v ~ .  Velodty = 1.0 rpS. A- Travel Time= 6.7 mh 

PnskfknlLnW . _ _ r _ _ ~  

capadtval bank hro= 256.58 ds 

Reach 16: east runon channel 

M O S D F  
Prepared by -ec Constdtants 
Hvdmcmhm am000929 o i 9 8 6 m i  AppEedMicrommouterSystems 

Reach 15 east runon channel 

I 6 5 l W ~ M e l e v a t b n m t s p e c j A e d  

Inflow = 3MclsB 1201hrS. vdlInm= 0.186at 
(MROW = 282 Crs B 1212 hrs, Volume= 0.186 af. Allen= 12%. Lap 6.6 mh 

R m  by ~ - w i T r a n s  memod. lime Span= 0.00-24.00 hrs. dts 0.05 hrs 

A- Vehdty = 0.7 tps. Avg. Travel Time= 9.9 min 
~ a r  vamp 1.8 fps.  in ~ravet r- 3.9 min 

Peak Dqllh= 0.64' 
capadty EI bank Mt. 61.62 ds 
0.w x 2w deepchannel. n;o.m Ler@Jl=42o.(r ~ 0 . O o m ' I  
SideSlopeZ-valus=PO 5.0'1 

Reach 15: east runon channel 

East OSDF 
Prepared by GeoSptec Consultants 
HvdroCAwD6.00 dnoocs29 0 18862001 -Sed MIUa*rm~ute~ Smems 

Tvpe I1 244u Rai1tfalld.70' 
Page 68 

el1 4nooQ 

Reach 17: NnOn chand 

[6qWandng:lnlet,3!€WdhllC4spedfiad 

InROw = 1243dsB 1218hrs. Volume; 0.923at 
OUlAorr = 1207cfs B 1225hrs. Volume= 0.921 at. -394 Leg.4.0mh 

RMhg by 3C+hdtTrans memod. Tbne Span= 0.00.24.00 hrs. dt 0.05 hrs 
h4a~V&dly=32tpS. hTraveITbns.22min 
Avg. VebeRy = 1.3 ips, Avg. Travel Tbne= 5.3 mln 

Peak O H  
Capadtyatbanklidt436.18 ds 
0.W X 35(1 deep chamel n= 0.030 Ler@Jl= 42o.V slope= 0.0125 'I 
side slope Z-vab~E= 4.0 5.0 '1 

Reach 17: eastlunon channel 
W-rsph 



! 

East OSDF Type 1124-hrRair1faik4.70' 

HvdmcAD?J 6.00 Sm OOO929 0 1965Zf~31 M o d  Miaaamputer System 
Preparedbyoeosyntecconsultants peee 71 

Reach 20: east tunon channel 

1651 walnhg Me4 e4avalim nd specified 

WloVr 5 43.35ds 0 12.39hm. vdunm= 5.507d 
olrmow = 432BdsO 1240hrs. Vclumes 5.58Bat. -0%. Lag.0Smin 

Routing by S(a-Ifbj+Tm memod. Time .S+mrt= 0.0024.a) hrs. d b  0.05 hrs 
Max Vekdty= 4 2  Ips, Min Trave4 T m O 9  min 
Avg V & d l y  P 20 Ips, Avg. Trave4 Tirmr. 0.6 mln 

PeakDeplkl.8T 
cepadtval bank fuQ 153.84 ck 
0.w x 3 . w  deep ChanneJ. rD 0.030 LFxigh 75.u scpe= 0.008) 7 
side slope z-value; 3.0 sr 

R ~ 2 o : e a s t n m O n d t s n n e l  

Reach 2l: east tunon channel 

1651 warning k t  SPedRed 

tnRow = 45.89dse 1 2 4 8 h  Volume; 6.151af 
OuWow = 45.84dSe. 1 2 . 4 9 h  Volume= 6.149a.f. Auem0%. LapOSmin 

000173 



5 5 2  9 
East OSDF ... Typell24hrRainfalbl..m' 

Page 74 Prepared by GeoSyntec Consultants 
HKIIOCADB 6.00 am 000929 o iwmi ~ppoed M i p u l e r  %ems lvlm 

East OSDF Type 1124-hr Ralnfalk4.70' 
Page 75 Prepared by GeoSyntec Consultants 

Hv&cCAWGOO SmMo928 0 1 9 8 6 - ~ 1 ~ M l c r a x m p u t e r S y s t e m s  6/14/2004 

Reach 24: Nnon channel 

1651 Warning: Inlet elevation not SpeCHied 

Outflow = 58.SSclsO 1249hra Vohnn€= 8.104at. Aflen=o%, lng=l.lmln 

Roubing by Sa- IKkTm msthod Time Spar!= 0 00-24.00 h. db 0.05 hrs I 2  
Max. Vel+ 4.0 tps. Mbr. Travel Tlnwe 0.7 mdn 
A m  Velodty = 1 2  tps. Avg Travel Times 23 ndn 

lnw - u . i ~ . ~ e  1 2 4 7 h r a v ~ h l ~ =  a i i i a f  

Peak Depths 1.w 
capacirv at bank Mt 153.54 mi 
8.w 2w deep M,  II= 0.030 - 1w.v slope= 0 . ~ 7 5  or 
si* slope z-value~ 3.0 *r 

ReaCh24:NnCUlchannel 

Type I1 24-hr RainfaIH. 70' 
Page 76 

East OSDF 
Prepared by Geosyntec Consunants 
lWrcCM@ 6.00 sln mM)29 0 IW52001 bmbd Mnxmmpular *ems 6/14/2004 

Reach 25: new CMP arch 

19 Hmt Inlet conditions nat evaluated 
169 Warning wet eleva&m Mspecifled 

lnAow = 6424dse  12.45hrs. Vohrme= 9.059d 
OutROw = 6421ds 8 12.48hrs. Vdumfb 8.057af. AUer?=o%. lag=O.3rrdn 

Rartine by Sta-k&Tt~m memoQ Tbm Sparr= 0.00-24.00 hrs, db 0.05 hrs 
Max. V6kdIp 5.8 Cps. Mbr. T d  Time= 02 min 
AW. Vebdty = 20 fps, Avg Travel Time= 0.4 min 

Peak Lkptb 1.49 
Glpadlyal bankfuo= 475.34 ds 

ncrcmmer~lpe m0.018 - 0 . 0 0 6 0 ~  
A fadaof200 has been appoedbthe sqpried staaw and &cilarp data 

Readl25:newCMParch 

808174 
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East OSDF Tvpe I/ 24hr Rahfak4.70' 
PreparedbyGeoSynteccOnwdtants Paga 81 
HydrocADS6.00 Smwo929 019@&2mlAPG4EdMicmmnW!WSySlWN €414120011 

Reach 30: east runon channel 

[65] warning: mel devawl mt spedfied 

East OSDF 
Prepared by GeoSynlec Consultants 
WrcCAD@ 6.00 stn OW9m 0 19862001 Amlied M~UCCC~DU~W Svsrwns 

Tvpe I/ 24hr Rainfak?. 70' 
Page 83 

6/14ROO4 

Pond I P  (new node) 

l n h  = 49.32dsO 12.39hfS. Vclume= 8.362af 

F'dnmy = 45.98dsO 1248hrs. Vduma= 6.152al 
OUtRan = 45.98dso 1248hrs. volrrme= 8.152af. Amn=T%. Lag.5.4rnin 

Elevaual srtr(Area lncstore CumSLore WeWBa 
(feet) lams) lacrefeel) bx-feel)  . ( a c r ~ ~ l  

589.30 0.188 0.000 0.m 0.188 
590.00 0210 ' 0.139 0.139 0211 
591.00 0.278 0.243 0.362 0279 
592.00 0.342 0.309 0.691 0.344 
593.00 0.463 0.401 1.092 0.465 
594.00 0.624 0.542 1.634 0.627 

Reach 31: culvert 

East OSDF 
Prepared ty G~~QTI& Consultank 
WmCAWD 6.m Sm Ooocm, 0 1888-2001 &lied MlcmcDmpufer Svstems 

Tvpe I1 244r Rainfalld. 70' 
Paw 84 

6/14/2004 

Pond 1P (new node) 
HVdmsraphw 

, 

000176 



Pond 3P Bomw Area Basin 

- _._ ._. 
513.00 72so 7.153 an543 7.300 
574.00 7.613 7.451 27994 7828 
515.00 7.821 7.768 35.760 7838 

- 5 5 2 9  Tvpe I/ 24-t~ R3MaiJ=4.70. 
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Type /I 24-hr Rainfall4.70' 
Page 1 

HvmocpIwD6.00.9nCQO92901986.2001~Micrommrut Wlmoo4 

W e s t  OSDF q 
er Svrtetns 

Prepared by Geosyntec Consultants 

lime span=0.00-24.00 Ius. dk0.05 hn. 481 points 
FIunofl by SCS TR-20 method. UH=SCS. Type II 24-hr Rainfak47Cf 

Reach rcdng by Stor-lnd+Tram method - Pond m d r q  by Sla-lnd method 

chment B vegetated final m r  e 
Subcatchment C vegetated flnal cover 

Te18.3 min UIUU Area.2.730 ec Rvpn= 920 d s  0.658 a1 

Tc=19.0min CN== M . 3 4 2 a c  Fhmh17.63ds 1287al 

Te19.0 min CN=83 Area-5.399 ac WrdL 1782 ds 1.301 al 

Subcatchment D vegetated flnal cover 
Tol9.0rnin CN== Area&.53Oac Rwmll11825dr 1332aI 

Subcatchment ER: non-vegetated flnal cover 
T d Z m i n  CNS9 Area5.320ac Ibmdl=3256ds 1.544al 

Subcatchment FIR: non-vegetated final cover 
T d . 9  mtn CN== Area=O.918 ac Rwmll= 5.78 do 0.267 al 

Subcatchment F2R: (new node) 
Td.6mln CN=89 Area=1.550ac Rmr(l=9.78ds 0.450al 

Subcatchment m: non-wptated final coverlconstmction laydown 
T d . 4  min c r t89  Aread3.020 ac F(rmlf= 18.59 ds 0077 al 

Subcatchment GR: (new node) 
Tc=l.Bmin cN89 Area=&23Oac RmoIk 1.44ds 0.067al 

Subcatchment HR: non-vegetated final cover area 
Tca5min cN19 Area=O.lmac Rwmll=o.58ds a025al 

Subcatchment J1R: construction laydown area 
Td.8min cK82 Area=O.312ac Ibmdl=lbGds 0.073al 

Subcatchment J2R: construction laydown area 
T d . 0  min cN=82 Arsa=o.970 Bc M= 4.41 dr 0227 al 

Subcatchment KR: runon north of borrow area 
Te1.E min CN.89 Area-1.970 ac Ftmoll= 1239 ds 0.572 al 

Subcatchment LR: construction laydown area 
Te26.3 min CN-42 Area4.860 ac Rlmdl= 4.93 ds 0.433 al 

Subcatchment MR: mnon north of borrow area 
Te2.8 min CN=79 AreaIO.675 ac Rlmolk 3.30 ds 0.143 al 

West OSDF 5 5 2 9 Tvps1124hrRainlaU~.70' 
Prepared by GeoSynrec Consultants Page 2 
Hvdroc*IwD 6.00 bm ooo929 0 19862Col wed MiaaxmMer Svrterns W1 snoo4 

Subcatchment N construction laydown area 
Tc=152mh CN=82 Area=l.Wac RWall=3.73ds 0 2 u a l  

Suketchment 0 pond 
Tel.Omtn CNSE Area=2252ac F(unoRs16.67ds 0.838al 

Subcatchment PIR: conshuctton laydown area 
Tc=R41nir1 cEc.B2 Areadl.490ac Run&=220ds 0.115al 

Subcatchment P2R: construction laydown area 
T d . 3  mm C N a  Areaa214 ac Run&= 0.96 d s  0.050 al 

Subcatchment Qtk runon north of borrow area 
Tc=ll.t)min -79 Area=O.l27ac Rumttr0.46ds Om7al 

Reach 1: west channel Inmw. 9.m ds 0.558 al . 
Lengtt.= 4 W . W  Max Vel= 2.5 Ips capady. 424.60 d s  oumovh 8.87 ds 0.656 al 

bmav.25.75ds 1.943al 
Len- 4W.W Mar Veb 3.3 Ips capacity= 424.60 ck olmlaw. 25.10 d s  1.839 al 

lnfkWe4123ds 3.240al 
LengVe 4W.U Max Vet 3.7 Ips capady. 424.60 CIS olmlow= 40.35 ds 3.234 al 

Wbw= 55.70 ds 4.566 al 

Reach 2 west channel 

Reach 3: west channel 

Reach 4 west channel 
iength=m.u ~ a x v e ~ = d . o t p  capacity=m.i7ds cwm~=55.45ds 4.555al 

bmav. 5545 d S  4.565 al 
L-95.0. rraXVek4.9Ips Capacar396.64ds oIpflorr5523ds 4.563al 

m= 55.23 ds 4.563 al 
Length= 380.0 Mar Veb 4.0 Ips Capacity= 424.60 ds hmlow= 54.31 ds 4.555 a1 

kdbw=57.96ds 6.100al 
81.5' Max V& 5.4 Ips Capacar 166.63 ds oumoW= 57.80 d s  6.098 al 

Inflow= 57.98 ds 8.171 a1 
Lenglh= 1OO.W Max Vek 2.6 Ips Capacity. 200.78 ds oUnbw= 57.49 ck 6.167 at 

Reach 7CR: Rbnia Parklng Lot Cuhrett Infbw= 58.08 d S  8.434 al 
L a g k  296.U Max Vek 8.1 Ips CapaaY; m . 4 1  ds Cmtlkw= 57.75 ds 6.430 al 

Reach 7DR: Runoff Drainage Channel south of Rimia W h  58.39 ds 6.657 al 
Length- 298.0' Max Vet  3.3 Ips Capacity= 372.29 ds OumoW= 57.61 ds 6.647 al 

In0ow= 86.37 ds 8.745 al 
Length= 146.U Max Vek 3.5 Ips Capacity= 388.16 ds oUnbw- 84.70 CIS 8.737 al 

Reach 5 culvert 

Reach 6: west channel 

Reach 7AR: Haul Road C U M  1 

Reach 7BR: Channel between GIs 14 h 15 

Reach BAR: west channel 

W e s t  OSDF 
Prepared by GeoSynlec Consultants 
WroCAWD 6.00 sln COB29 0 19E-2001 Applied Miimmputer Svslemr 

Reach 8BR: Culvert at Sed Basin 2 entrance 

Type /I 24-hr Rainfak4. 70' 
Page 3 

6/15/2004 

mtlorv= 84.70 ds 8.737 af 
Lenglh= 30.0 Max Vel= 6.9 Ips Capacity= 535.70 CIS ouflbw= 84.57 6 s  8.737 a1 

Inflow? 85.42 ds 8.787 a1 
L e n e  6 2 7  Max V e t  6.6 Ips Capacw 728.12 ds armoV= 85.12 ds 8.785 al 

lnnDm 12.39 ds 0.572 at 
Length= 197.0 Max Veb 4.5 Ips Capacily.263.84 d s  CMllow= 11.99 dt 0.572 a1 

Lnfiow= 11.99~1~ 0.572al 
Len* 88.0 Max Vel= 5.8 Ips Cap- 357.73 ds ouflbw= 11.83 dr 0.572 al 

lnl)ow= 12.41 CIS 0.597al 
L e n e -  27.3' Max Vel- 4.5 Ips Cawcity= 1.02728 ds oumoW= 12.33 CIS 0.597 al 

h f k  9.78 ds 0.450 al 
L e n e  71.4' Max V e k  5 2  Ips Capaclly. 243.75 ds (Mllow= 9.65 cls 0.450 a1 

Inflow= 9.65 ds 0.450 al 
Length= 38.0 Max V e k  5.3 l$u C a p a e  343.51 ds ouflw 9.58 d s  0.450 al 

Inflow= 28.58 d F  1.327 al 
Length= 407.0 Max Vel= 2.7 Ips Capacily. 162.16 ck Culllow= 26.00 ds 1.322 al 

wlous26.03cls 1.388 al 
Length= 16.0 Max Vel= 2.7 Ips Capaclly. 571.70 d s  oIpflar= 25.90 ds 1.388 al 

Reach I lR: culvert Inflow= 26.00 d s  1.322 a1 
Length= M.U Max Vel= 2.0 Ips Capacity= 59.89 CIS oUmarr= 25.39 d s  1.321 a1 

I n l k  36.01 dr 1.985 al 
Length= 119.7 Max Vet 4.3 Ips Capam= 387.90 ds OUHlaw. 35.49 CIS 1.984 at 

Inflow= 4.93 ds 0.433 al 
Le+ 12O.W Max Vet  4.7 Ips Capaalyz 386.61 d s  o l l t l h  4.91 d s  0.433 al 

Reach 1 4  Culvert from North Entrance Road channel Inflow= 320 CIS 0.169 a1 
Len- 112.0 Max Vet 3.5 Ips Capacity= 822.56 CIS Outllow. 3.1 1 ds 0.169 a1 

I*- 0.46 ds 0.027 a1 
Len- 55.W Max Vek 2.4 rps Capacily= 408.62 ds oldflon= 0.46 ds 0.027 al 

W h =  3.58 ds 0.170 al 
Lengm= 3820 Ma* Vel= 2.2 Ips Capadly;. 71.46 ds  h m b w =  3.20 ds 0.169 a1 

Peak Storage= 8.938 al l n b  9727 ds 10.469 at 
Primary=3.11ds 1.614al olmlow-3.1lds 1.614al 

Reach 8CR: Channel Into Sed Basin 2 

Reach 9AR: Extended Drainge Channel South of Cell 8 

Reach SBR: (new node) 

Reach 9R: Channel VIS of 30' Culvert 

Reach 10AR: (new node) 

Reach IOBR: (new node) 

Reach 10R: access road diversion channel 

Reach 11AR: (new node) 

Reach 1 2  Culvert from F Street Drainage Channel 

Reach 13: (new node) 

15N: Culvert adjacent to Nollh Entrance Road 

each t 6 N  Channel ea* 01 North Entrance Road 

Pond 1P: Sedimentation Basin 2 

6 

W e s t  OSDF 
Prepared by GeoSyntec Consultants 
W r o C A D B  6.00 sln Mo929 0 19&2@31 bmed MiOQvnputer %terns 

Type /I 24-hr RainfaI/=4.70' 
Page 4 

6/15/2004 

Runoff Area = 40.072 ac Volume = 10.530 a1 Average Depth = 3.15' 

000380 



West OSDF Type I/ 24-hr Rainfdd. 70' 
Preparedby GeoSyntecCoConwflans \-' : Page 5 

M15R004 

Subcatchment A: vegetated final cover 

HVdrOcm 6.00 dn ooo929 0 198WOO1 Adl& Microcomputer Systems 

RuwM = 920& 0 1211 hr% V o l u m  0.658al 

Runon by SCS TR-20 memod. UH=SCS. T i  Span= 0.0024.00 hrs. d k  0.05 hrs 
Type n 24-hr F&mla!M .70' 

Tc Lenw slope Velodty Capacity Dasaiption 

6.9 90 0.05oO. 0.2 Sheet Flow, 

3.8 60 0.1OW 0.3 Sheet flow, 

6.4 150 0.1700 0.4 sheet Flow. 

05 180 0.1700 6.6 Shallow CaKenhstcd Flow, 

0.7 180 0.0075 4 2  75.84 TrapNeelRectChannelFlorv. 

mn) (feel\ (wn) ( W s e d  (ds) 

Grass:% eO.150 P2=2.60' 

Grass:Shorl n=O.150 P2=2.60' 

Grass. Shod e0.150 p h 2 . W  

Unpaved KV= 16.1 Ips 

Bot.W=O.OW M.C# Z= 3.0 a 6.0 'f n= 0.030 
18.3 670 Total 

Subcatchment A: vegetated final cover 

Uydrograph Plot 
. . . . . . .  . . . . .  

. . . . . . .  i' 

. . . . .  

0 1 2  3 4 5 E 7 8 9 1011 1 2 1 3 1 4 1 5 1 6 I 7 1 ~ 1 9 2 D 2 1 P ~ ~  
lmn (hoM1 

West OSDF 
Prepared by GeoSyniec Consultants 
HvdrocAWJ6.00 d n  ooo929 0 19B6.2001 Applied MicmcDmputer Systems 

Type /I 24-hr Rainfak4.70' 
Page 7 

6/15/2004 

Subcatchment 6: vegetated final cover 
Hvdromranh Plot 

............ -. . . . .  . . . . .  . . . . . . . . . . . . . . .  

........... _I . . .  
. . . . . . .  . . . . . .  . .  . _ _ , _  .. 

0 I 2 3 4 5 6 7 8 9 10 11 12 13 14 15 18 I7 111 19 20 21 22 23 21 
n- 

WeSt OSDF 9 5 .2 9 Type I/ 24-hr Rainfan=4.7r 
Prepared by GeoSyntec Cons~ltaki~ Page 6 
HvmoCAWJ6.W shoo0929 019862001Awkd laoam~er svstems 6/1 woo4 

Subcatchment 6: vegetated final cover 

l7ttrdi = 17.53cfsC3 12.llhrs. Volume= 1287af 

f b d l  by SCS TR20 method, UH=SCS. Tm Span= 0.0024.00 hrs, d k  0.05 hrs 
Type I1 2dhr Rahdak4.70- 

Arealac) CN ~escription 
5.342 63 

TC Lenglh sbpe Velodty cap ad^^ Description 

6.9 90 0.05oo 02 she81 Flow, 
(min) (leet) (Wn) (wsac) (ds) 

Grass:% n=O.150 P2=2.60' 

Grass:Short n=O.150 P2.2.60' 

GrasaSbrl n=O.150 P2.2.W 

Unpaved KV=16.1Ips 

3.8 60 0.1OOO 0.3 Sheet Flow, 

8.4 150 0.1700 0.4 Sheet Flow, 

0.5 200 0.1700 6.6 s h a l l o * t ~ a b d F l o w ,  

0.8 190 0.0075 4 2  75.84 TrapNeelRectchannelFlow. 

0.1 60 0.0100 15.0 423.51 CbcularChanml(pipa). 

0.5 200 0.0075 6.6 424.60 TrapNeelRedChannelFlow, 

BoLW=O.GV E2.W Z= 3.0 a 6.0 7 m 0.- 

Diam 72.6 Area= 28.3 sl P e h =  18.6' r= 1 .W n= 0.013 

BoLW=O.o(y k4.W Z= 6.0 8 2.0 'f n= 0.030 
19.0 950 Tot4 

West OSDF 
Prepared by GeoSyntec Consultants 
W r O c A W J  6.00 dn ooo923 0 1986-2001 Applied Microcomputer Systems 

Type I/ 24hr  Rainfak4.70' 
Page 8 

M15RCQ4 

Subcatchment C: vegetated final cover 

Runoff = 17.82ds 0 12.11 hrs, Volume= 1.301 al 

Runoff by SCS TR-20 melhod. UHSCS. l ime Span= 0.00-24.00 hrs. dt= 0.05 hs 
Type II 24-hr Ralnlall-4.70' 

Area lac) CN Descriplion 
5.399 83 

Tc Lenglh Slope Velocily Capadly Description 

6.9 90 0.O500 0.2 Sheel flow, 

3.8 60 0.1000 0.3 Sheel Flow, 

6.4 150 0.1700 0.4 Sheet Flow. 

0.5 200 0.1700 6.6 Shallow Concenbaled Flow, 

0.8 190 0.0075 4 2  75.84 TrapNee/ReclChannelflow. 

0.1 60 0.0100 15.0 423.51 Circular Channel (pipe). 

0.5 195 0.0075 6.6 424.60 TrapNeelRecl Channel Flow, 

(mh) (leet) (Wt) (fvsec) Ids) 

Grass: Short n= 0.150 P2=2.60' 

Grass: Short n= 0.150 P2=2.60' 

Grass: Short n=0.150 P2=2.60' 

Unpaved Kv= 16.1 Ips 

Bol.W=O.W DS.00' Z= 3.0 8 6.0 'f n= 0.030 

D l a m  72.6 Area= 26.3 sl Perim= 16.8' r= 1.50' n= 0.013 

BoLW=O.W Ck4.00' Z= 6.0 a 2.0 7 n= 0.030 
19.0 945 Total 



Type /I 24-hr RainfaUd.70' 
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West OSDF 
prepared by GeoSyntec Consultants 
HvmocAwD 6.00 Srn ooO929 0 1986-2001 A@& MbCCOfnputw S W h S  

West OSDF 5 5 2 9 Tvpe //24-hr Rainfak4.70' 
prepared by GeoSyntec Consultants Page 10 a 

Subcatchment C vegetated final cover Subcatchment D: vegetated final cover 

. . . . . . . . . . 

. , _ / .  . . . . 

0 1 2  3 4 5 6 7 8 0 1 0 I t l ? 1 3 1 4 I 5 1 6 1 7 1 8 1 9 X ) ~ ~ ~ ~  
Thn F a a l  

RuMn = 1825ctSO 1 Z l l h r s . V ~ -  1.332al 

Runoff by SCS TR-20 memod. UH=SCS. T h e  Span= 0.o0-24.M hrs, dl= 0.05  IS 
Type I1 24- M a Q 4 . 7 0 '  

Arealac) CN Dexri~tian 
5.530 83 

Tc Length Sbpe Velodty Capam Description 

6.9 90 0.05oO 02 Sheet flow, 

3.8 60 0.1oOO 0.3 Sheet flow, 

6.4 150 0.1700 0.4 Sheet Flow. 

(min) (feet) (nnt) (fvsec) Ids) 

Grass: Shod n= 0.150 P2= 2.60' 

Grass Short e0.150 P2=2.W 

Grass: Sh& n=O.150 P2=2.50' 

Unpaved Kv=16.1@ 

BoLWd).OU DS.00' t- 3.0 6 6.0 'I n= 0.030 

0.5 205 0.17W 6.6 Shallow Concentrated flow, 

0.8 190 0.0075 4 2  75.84 TraplVedRectChaMelflow, 

0.1 60 0.0100 15.0 423.51 Chu!arChad(pAp), 

0.5 195 0.0075 6.6 424.60 T ~ e d R e c t C h a n n e l  A m ,  
mane 72.0' kea- 28.3 sf P e k  18.8' r= 1.w n= 0.013 

Bot.WE0.W 0-4.O(r2=6.012.0'1 n=O.OW 
19.0 950 Total 

West OSDF 
Prepared by GeoSyntec Consultants 

Type I/ 24-hr Rainfak4. 70' 
Page 11 

HydroCACCJ 6.00 sln ooo929 Q 1986-2001 Applied Microcomputer Svslems 6/15/2004 

Subcatchment D vegetated final cover 

Hydrograph Plot 

, . . . . . . . . . . . . . , . . - . .. .. 

. . . . .  . . . . . . . . . . 
. . . . .  ' . . . . . .  

0 I 2 3 I 5 6 7 8 9 IO I1 I2 13 14 15 16 I7 18 19 m 21 P 23 24 
Tim. (Mu") 

Type I/ 24-hr RainfalM. 70' 
Page 12 

West OSDF 
Prepared by GeoSyntec Consultants 
WvdroCADQ, 6.00 sln ooo929 Q 1986-2001 Applied MiCrOMmouIer Systems 6/15/2(304 

Subcatchment ER: non-vegetated final cover 

149) Hint Tcc2dl may require smaller dl 

Runoff = 32.56&0 11.94hrs.Vdume= 1.544d 

Runoff by SCS TR-20 method. UHSCS. Time Span= 0.00-24.00 hn. dt= 0.05 hn 
Type II 24-hr RainfalM.70' 

Tc Length Slope Velocity Capaclty Desuiption 

0.9 110 0.0525 2.0 Sheet Flow, 

0.4 45 0.1110 2.1 Sheet flow, 

0.6 150 0.1700 3 2  Sheet Flow, 

0.5 200 0.1700 6.6 Shallow Concenbaled flow, 

1.4 510 0.0075 ,6.1 337.31 TrapNeeiRect Channel flow, 

0.2 65 0.0029 8.1 228.07 CircularChannel(pip), 

4.2 1,100 Total 

(min) (leet) (Mi) Wsec) lds) 

Smooth surfaces n= 0.01 1 P2= 2.60' 

Smooth surfaces n= 0.01 1 P2= 2.60' 

Smoolh surfaces n= 0.01 1 P2= 260' 

Unpaved Kv= 16.1 fps 

~ot.w=o.w DS.50' Z= 3.0 a 6.07 n= 0.030 

Diam=720' Area=28.3d P e k 1 8 . 8 '  r = I . W  n=0.013 

000182 



West OSDF rvps I/ 24-hr Rainfa//=+% 70' 
Page 13 
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Subcatchment ER: non-vegetated final cover 

West OSDF 
Prepared by GeoSynlec Consultants 
HvdroCADE2 6.00 dn COO929 0 18862001 Applied Miuocomputer Systems 

Type I/ 24-hr Rainfa//=4.7(T 
Page 15 

6/15/2004 

Subcatchment F1R: non-vegetated final cover 
Hvdrmraoh Plat 

5 5 2 9 rypel/24-hrRainfa//~l=4.70' 
Page 14 

6/1 y2004 

West OSDF 

HvmDcADa 6.00 sh ooo929 0 19862M)l W e d  Miuaanmer Svrtems 
~eparedbyGeosyntecconsuftants 

Subcatchment F1 R: non-vegetated final cover 

1491 Kmt. TcQm may require smaLler dl 

Rumli = 5.78cfs(P 11.93hrS. Volume= 0267al 

Flunofi by SCS TRM method, UHSCS. Time Span= O.OLW4.00 hrs. dl= 0.05 h n  
~ y p e  n 2 4 - 1 ~  m w 1 ~ 4 . 7 ~ -  

Area(ac) U 4  Demip tion 
0918 89 

Tc Length Slope Velodty Capaary DesaipUon 

0.8 90 0.0530 1.8 sheet flow, 

0.4 50 0.1oOO 20 sheet flow, 

bin) (feet) IWn) (Wsec) (ds) 

Smooth&aces n=O.O11 P2=2.55 

Smooth surfaces n= 0.01 1 P2= 2.55' 

Smoom surfaces n= 0.01 1 P2= 2.55' 

unpaved Kv=16.1@ 

0.8 150 0.1670 3.1 Sheet Flow, 

0.5 200 0.1670 6.6 Shallow Concentraid flow, 

0.4 160 0.0075 6.1 337.31 TrapNaelRectChanneiflow. 

0.0 53 0.0580 36.1 1,019.94 Circular Channel (pipe). 

2 9  703 Totil 

BOLW=O.O(Y ~-3.w z= 6.0 a 3.0 'r C= 0.030 

Dam 72.0' Area= 28.3 sl Perim 18.8' r= 1.50' n= 0.013 

West OSDF 
Prepared by GeoSyntec Consultants 
HydroCAm 6.M) Sm 030929 0 19862001 Applied Microcomputer Swlems 

Type // 24-hr Rainfa/k4.m' 
Page 16 

6/15/2004 

Subcatchment F 2 R  (new node) 

1491 Hint: Tcc2dl may require smaller dl 

Runoff = 9.78 cts 0 11.93 hrs, Volume= 0.450 af 

RUndf by SCS TR-20 melhod. UH=SCS. lime Span= 0.0024.00 hn. d k  0.05 h a  
Type II 24hr Rainlalt4.70' 

Area (ac) CN Descriplion 
1.550 89 

Tc L ~ g l h  

0.9 90 0.0500 1.7 Sheet Flow, 

0.4 55 0.1oOO 2.1 Sheet Flow. 

Slope Veloary Capaciiy Description 
(mm) (feel) (MI) (fvsec) (cfs) 

Smooth surfaces n= 0.01 1 P2= 2.55' 

Smooth surfaces n= 0.01 1 P2= 2.55' 

Smoolh surfaces n= 0.01 1 P2= 2.55' 

Unpaved Kv= 16.1 fps 

0.8 1 9  0.1667 3.1 Sheet flow, 

0.5 200 0.1567 6.6 Shallow Concentrated Flow, 

2.6 495 TOM 

Subcatchment F2R: (new node) 

Hydrograph Plot 

A I 

31 I: I I 
. . .  

. . . . . . . . 

. .  , .  

0 1 2 3 4 5 6 7 B 9 10 41 12 ( 3  1. IS 16 17 18 19 20 21 72 n 24 
nmm (hours) 
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Type I1 24hr  Rainfdd. 70' 
Paw 17 

HVmoCAWD600 SmmoS2s 01986-2001Appsed w svstemr 6/15/2004 

Subcatchment FFI: non-vegetated final CoverlconstrucUon laydown 

1491 Hint TcQdl may require W a r  dl 

Runon = 18.59&8 11.92hrS Volume 0.877af 

y SCS TR-20 melhcd. UHSCS. Tme Span= 0.0024.00 hffi. dl= 0.05 hffi 
II 24-hr Rainfall=4.70' 

(aC) D e S d D h  
3.020 89 

Tc Len@ Slope Velody Capaaty Descmtion 
(min) (feel) (Wn) IWsec) (ds) 

0.7 70 0.0500 1.7 sheet flow, 

0.5 60 0.1OOO 2.1 sheat flow, 

0.8 150 0.1670 3.1 Sheet flow, 

smoom wrrtaces h 0.01 1 p2= 2.60- 

SmoomSurlaCeS n=O.O11 p2= 2.60' 

Smaomsurtaces n=O_O11 p2=2.60' 

Unpaved K-16.1 fps 
0.4 175 0.1700 6.6 Shallow Cononbated Flow. 

2.4 455 Total. 

Subcatchment FR: non-vegetated final coverlconstruction laydown 

HvmsFaph Pkd 

.. . .. . ... . . . . . . .  . , . . . . . . , . 

. . . ,  

West OSDF 
Prepared by GeoSynlec Consunants 

Type I/ 244hr Rainfalk4.70' 
Page 19 

6/15/2004 HvdmCAMlP 6.00 dn a 9 2 3  0 1986ZlN1 Applied Microcomputer Syslems 

Subcatchment HR: non-vegetated final cover area 

1491 Hint: Tcddl may require smaller dl 

Runoff = .' 0.58 ds 0 11.94 hffi, Volume= 0.025 af 

Runoff by SCS TR-20 method. UHSCS. l ime Span= 0.00-24.00 hffi. dl= 0.05 hffi 
Type II 24-hr RainfalM.7OlO' 

Area (ac) CN Description 
0.120 79 

Tc Length Slope Velocity Capacity Descriplion 

3.5 45 0.0700 0.2 Sheet Flow. 
(min) (feet) (Rm) (Wsec) (ds) 

Grass. Short n= 0 150 P2= 2 60' 

Subcatchment HR: non-vegetated final cover area 
Hydrograph Pbl  

A 

West OSDF 5 5 2 9 Type112441rRRainfd=,#.70' 
Page I 8  Prepared by GeoSyntec COmuRants 

w1512004 HydmCADZJ6.M~m092901986-~lADdedMiaaampvt er Svstems 

Subcatchment GR: (new node) 

I491 H M  Tc& may require d r  dl 

FNnOn = 1.44& 0 11.91 hrs. Volume= 0.067af 

RunOff by SCS TR-20 ~ W .  UH=SCS. Tlme Span= 0.0024.00 hrs. dl= 0.05 hrs 
Type It 24-hr Rainfak4.70' 

Area (ac) W D e s d p h  
0.230 89 

Tc Length Slope Velocity Capaciw Description 
(min) (lael) (nm) (Wsec) (ds) 

0.9 150 0.1400 2.9 sheet flow, 
smoothantaces h0.011 P2=2.55' 

1.0 350 0.1400 6.0 Shallow Concentrated flow, 

1.9 500 Total 
Unpaved Kv= 16.1 fps 

Subcatchment GR: (new node) 

Hydrograph Plot 
n 

Type I1 24-hr Rainfall=4.70' 
Page 20 

West OSDF 
Prepared by GeoSynlec Consultants 
HvdroCAW 6.00 dn wO929 0 1986-2001 APDlied MicrocomPulsr Systems 6/192004 

Subcatchment J1R: construction laydown area 

I491 Hit TcQdl may require smaller dt 

Runoff = 1.66 cfs (D 11.93 hrs. Volume= 0.073 a! 

Runoff by SCS TR-20 method. UHSCS. lime Span= 0.00-24.W hrs. dl= 0.05 hrs 
Type II 24-tu Rainfak4.70' 

Area(ac) CN Desuiption 
0.312 82 

Tc Length slope Velocity Capadty Desaipticm 

2.8 54 0.1670 0.3 Sheet Flow. 
(rnin) (feet) ' (WH) (Wsec) (cfs) 

Grass: Short n= 0.150 P2= 2.60' 

Subcatchment J1R: construction laydown area 



West OSDF ,-. I.-. . i Type II 2441 Rainfak4.70' 
Prepared by GeoSyntec Consungts & ' -, Page 21 
WrOCADS 6.00 Sm Om92¶ 0 198€-Za31 €41 y2004 &I M ~ C C U l l W l W  SYSlerrci 

Subcatchment JZR: construction laydown area 

Runon = 4.41CtsO 11.99hrsVolwne= O.Maf  

Rumfl by SCS TR-M memod. IRtscs. Tm Span= 0.0024.00 hrs. d k  0.05 hr3 
Type II 244u RainfaltQ.7W 

Area (ac) CN DesaWion 
0.970 82 

Tc L- Slope VeJcW Capacity Descrfpk 

8 0  100 0.0427 02 Sheet Flow, 
(min) (feet) IWH) (Wsec) /CIS) 

Grass:Short ~ 0 . 1 5 0  P2=2.50' 

Subcatchment J2R: construction laydown area 

West OSDF 
Prepared by GwSyntec Consullants 

Type / I  24hr RaInfafl-=4.70' 
Page 23 

HydroCAIX 6.00 sln 000929 0 1986-2001 Applied Micromrnputer Systems 6/15/2004 

Subcatchment LR: construction laydown area 

Runon = . 4.93 CIS 0 12.20 hrs, Volume= 0.433 af 

Runon by SCS fR-20 method, UH=SCS. Time Span= 0.0024.00 hrs. dt- 0.05 hrs 
Type II 24-hr Rainlall=4.70' 

Area(ac) CN Desuiption 
1.860 82 

Tc Length Slope Velocity Capacity Description 
(min) (feel) (WH) (Wsec) (CIS) 
26.2 300 0.0200 0.2 Sheet Flow. 

Grass: Short n= 0.150 P2= 2.50' 
0.1 20 0.0200 2.3 Shallow Concentrated Flow, 

Umaved Kv= 16.1 Ips 
26.3 320 Total 

Subcatchment LR: construction laydown area 
HYdrmrmh Plot 

Type I /  24hr Rainfdld. 70' 
Page 22 

6/l%W4 

West OSDF 
Prepared by ~ e o ~ p t e ~  CmsultaktS 
H ~ ~ O C A D B B ~  ~ m a x x z g  o 1086-200i AKM 

Subcatchment KR: runon north of borrow area 

1491 hl: TcQdl may require smaller m 

F(umn = iz.mdse 11.91hrs. vduw- o . m a l  

h f l  by SCS TR-20 memod. UH=SCS. Tlme Span= 0.00-24.00 hn. dt= 0.05 hrs 
Type I1 244u Rainfalt.1.70' 

Area(ac) CN Desuiption 
1.970 89 

Tc Length Slope Vehxity Cap* Dedgtan 
(min) (feel) (Mt) (Wsec) Ids) 

sheet Flow, 0.5 65 0.1OOO 2.1 
smooth surtaces r= 0.01 1 P2= 2.55' 

0.8 150 0.1700 . 32 shaei Flow, 
smoovlsurfaces rt.o.011 P2=2.w 

0.5 180 0.1700 6.6 Shallar Concenbated Flow. 
Unpaved Kv= 16.1 Ips 

1.8 395 TOW 

Subcatchment.KR: runon north of borrow area 
Mydrqaph FIM 

West OSDF 
Prepared by GeoSyntec Consultants 
HydroCADE 6.00 sln 000929 0 19862001 Applied Miuommputer Systems 

Type / I  24-hr Rainfal/=4.70' 
Page 24 

6/15/2004 

Subcatchment MR: runon north of borrow area 

1491 Hint: TcQdl may require smaller dl 

Runon = 3.30 CIS 0 11.93 hrs, Volume= 0.143 a1 

Runon by SCS TR-20 method. UHSCS, Time Span= O.M)-24.00 hrs. dl= 0.05 hrs 
Type II 24-hr Rainlak4.70' 

Area(ac) CN Descriph 
0.675 79 

Tc Lenglh Slope Velocity Capacity Desuiplbn 

2.8 40 0.0985 0 2  Sheet Flow, 
(min) (feel) (WH) (Wsec) (CIS) 

Grass: Short n= 0.150 P2= 2.60' 

Subcatchment MR: runon north of borrow area 

Hvdroaranh Pkt 

- . . , . . .  

. . . . ,  . 

5 
. . . , . . . I 

. , . . . , .  
. .  
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800185 



Type I/ 24-hr Rainlak4.70' 0 qpf4 Page 25 
West OSDF 
Prepared by GeoSyntec Consultants 
HVmoCPID86.00 Sm ooo928 0 19862001 -684 Miaoampvt er %ems WlsRo04 

Subcatchment N: construction laydown area 

Runofl = 3.73dsO 12.07hn. Voluma= 0244al 

Tvpe U 24-hr Ralnhalt4.7V 
Runoff by SCS TR-20 method. UH=SCS. TVne Span= 0.W24.00 hn. dl= 0.05 hrs 

Tc Length Slope Velodty Capacity Description 

15.2 170 0.0250 0.2 Sheel Flow. 
(min) (feel) (WA) (Wsec) (ds) 

Grass: Short n= 0.150 P2= 2.60' 

Subcatchment N: construction laydown area 

H v d m s r a p h ~ ~  
A 

West OSDF 5 5 2' 9 Type/l24hrRainfdr=4.70' 
Prepared by Geosyntec Consultants h g a  26 
HvdmcAaB 6.a) Sm ooo929 0 19862001 M e d  Mnroamplter svhtemt . WlyLoo4 

Subcatchment 0: pond 

144 Hint Tcadl may requlre smallar dt 

Runoff = 16.67ds@2 11IX)hrs. Volume= 0.838af 

R m H  by SCS TFI-20 memod. UH=SCS. lime Span= 0.W24.00 hn. dl= 0.05 hn 
Type II 24hr RalnfaC=4.70' 

Area(ac) CN Dasaiption 
2252 98 

Tc Length slope Velm3ty Capacity Desuiplion 
(mid (leet) (Wn) (Wsec) (ds) 

1.0 Direst Entry, 

Subcatchment 0 pond 
H v a m s ~ p h  plot 

West OSDF 
Prepared by GeoSyntec Consultants 
H v d r o C m  6.00 sln OW929 0 1986-2001 &Sed M i c m p l l e r  Systems 

Type // 24-hr Rainlak4.70' 
Page 27 

6/15/2004 

* 
Subcatchment P1 R: construction iaydown area 

RunoH = ' 2.2OcfsO 12.00hrs. Volume= 0.115al 

Type II 24-hr Rainfalt4.70' 
Runoff by SCS Ih-20 method. UH=SCS. Time Span= 0.00-24.00 hrs. d k  0.05 hrs 

Area(ac) CN Desuiplicn 
0.490 82 

Tc Length Slope Velocity Capacity Description 

8.4 100 0.0385 0.2 Sheet Flow, 
(min) (fael) (Wfl) (Wsec) (ds) 

Grass: Short n= 0.150 P2= 2.60' 

Subcatchment P1 R: construction laydown area 

West OSDF 
Prepared by GeoSynIec Consultants 

Type I/ 24-hr RainIa//=4.70' 
Page 28 

HvdroCACi3 6.00 dn OW929 0 1986-2001 Amlied Micmrnputei Systems 6/1 WOC4 

Subcatchment P 2 R  construction laydown area 

R m H  = 0.96 cts 0 12.00 hrs. Volume= 0.050 al 

R U M  by SCS TR-20 mamod. UH=SCS. l ime Span= 0.00-24.00 hffi. dl= 0.05 hrs 
Type It 24-hr Rainlalk4.70' 

Tc Lenglh Slope Velocity Capacity Description 
(min) (feel) (Wfl) (Wsec) (ds) 

8.3 110 0.0473 0.2 sheat Flow, 
Grass: Short n= 0.150 P2=2.M)' 

Subcatchment P2R: construction laydown area 
Hydragraph Plot 

1 IEZ l  



*. Type I1 24-hr RainfaM. 70' 
pa@ 29 e.' 7 )  1 West OSDF 

Prepared by Geosyntec Co 
HydroCAaB6.m shoo0929 O s 1  &ed,MicnmmPuter SvRems 

Subcatchment ON: mnon north of borrow area 

Runofi = 0.46ds (P 12.04hrs Volume= 0.027al 

Fbmon by SCS TR-20 memod, UH-SCS. lime Span= 0.0024.00 hrs. I& 0.05 Ius 
Type II 24-hr RaPllaM.7(Y 

Arealac) CN Desafplion 
0.127 79 

Tc Length Slope Velodty Capaaty DesciipWn 
(nin) (feet) (WH) (Ivsec) (ds) 
11.8 100 0.0167 0.1 Sheet Flow, 

Grass:Short n=0.150 P2=255' 

Subcatchment QN: mnon north of borrow area 

West OSDF 
Prepared by GeoSynlec Consunants 
HydroCADB6.00 dn OOOWZ9 0 19862w1 Applied MiUOCanDUter Systems 

Type / I  24hr RainfaM. 70' 
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a1 5nooq 

Reach 2 west channel 

1651 Warning: Inlet elevabon not specified 

lnRow = .' 25.75dsO 12.14hls, Volume= 1.943el 
Culilow = 25.10cls 0 1 2 . 2 0 h  Volume= 1.939af. Allen=3%. Lag.3.7min 

Routing by Stor-lnd+Trans method. Time Span. 0.00-24.00 hrs, d k  0.05 h n  
Max. Velodty= 3.3 fps. Min. Travel lime= 2.0 min 
Avg. Velocity E 1.3 Ips. Avg. Travel lime= 5.1 min 

Peak Depth= 1.39 
Capadty at bank f u k  424.60 ds 
0.W x 4.00' deep channel, n= 0.WO Length= 400.0' Slope= 0.0075 'I 
Side Slope 2-value= 2.0 6.0 7 

Reach 2 west channel 

Hydrograph plot 

A 

West OSDF 
Repared b, GeoSyntec Consunan; 
H y d m c A M D 6 . ~ ~ o o 0 9 2 9 0 1 9 8 6 2 a ) 1 A p p s e d ~ p r t  

5 5 2 9 ,. Type I1  24-hr Rahf.dl=4.70' 
page 30 

ersvslems a1 snooq 

Reach 1: west channel 

I651 Waning I&t elevation not spadflad 

wlow = 92oclso 12.llhrs,VOlume= 0.6!58a1 
ovmol* = 887CLs(P 12.19hR5, volume= 0.656af. Allen=4% Lsg=4.8rirl 

Routing by S ~ . l n d + T ~ a t ~  method. Tme Span= 0.W24.00 hn. dk 0.05 hm 
Max. Velodtys 2 5  Ips. Mn. Travel Time= 2.6 min 
AVQ. Vebdty = 1.0 fps. Avg. Travel Tme= 6.6 m+n 

Peak D e p k  0.94' 
Capadty at bank full= 424.60 cfs 
0.00' x 4.w dsep chamel n= 0.030 Length= 400.0' we= 0.0075 'r 
Side SrOpe Z-value= 2.0 6.0 7 

Reach 1 : west channel 

H l b o g r a p h ~  . .  - -  . . . . . . .  . . . . . .  ... ... . . . .  ~ -. i . .  . : . .  . .  

Type /I 24hr RainfalL4.70' 'West OSDF 
Prepared by GeoSyntec Consultants Page 32 
HvdrcCADB6.W d n  -29 0 1986ZC91 &fled MicronrmDuter Syrlems 6/15/2004 

Reach 3: west channel 

1651 Warning: Inlet elevation not spedfied 

I& = 4 l .Z3ds@ 12.16h6 Volume= 3240af 
ovtffow = 40.35 ds 8 12.22 hrs, Volume= 3234 a t  Anen= 2%, Lag= 3.3 min 

Rwting by Slor-lnd+Trans method. Time Span= 0.00-24.00 hrs. dt= 0.05 hrs 
Max. Velodly= 3.7 Ips. Mi. Travel Time= 1 .8 min 
Avg. Velodty = 1.5 fps. Avg. Travel Time= 4.5 min 

Peak Depth= 1.66' 
cspacity at bank luk 424.60 ds 
0.00' x 4.W deep channel, n= 0.030 Length= 400.0' Slope= 0.0075 T 
Side slope Z-vatue= 2.0 6.0 'r 

Reach 3 west channel 

Hydrograph Plot 
A I 

000187 



Type /I 24-hr RzinfaIM. 70' 
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West OSDF 
Prepared by  Geosyntec C a s u  
HKImCAD3600 €41 SROoq mer Systems 

Reach 4 west channel 

1651 warning: wet elevatan nol spedned 

lnRav = 55.70ds(D 1 2 . 1 9 h  Volume= 4.566af 
outflow = 55.45 ds (P 1220 h Volume= 4.565 a f .  Alien= 0%. Lag= 0.7 rriin 

ng by Slor-Ind+Tram melhod. Time Span= 0.0024.00 hrs. dt= 0.05 hrs 
Velocity= 4.0 fps. Mh. Travel lime= 0.4 mhr a . Velocir, = 1.6 fps, Avg. Travel lime= 0.9 min 

Peak Depth= 1.86' 
Capacity at bank full= 426.17 ds 
0.00' x 4.00' deep channel. n= 0.030 Length= 9o.V Slope= 0.0076 7 
Side Slope Z-value= 2.0 6.0 7 

Reach 4 west channel 

Hydmgraph 

. . . . . . . . . . . . . . . .  . . . . .  . . . .  . . . . . . . . . . .  

- 
?4 
6 

Tlnr (hour) 

West OSDF Type I /  24-hr Rainfail=4.70' 
Prepared by GeoSyntec Consultants Page35 
HvdmCACXB6.00 dn 000929 0 19862001 &plied Micmmrnputer System 6/15/2004 

Reach 6 west channel 

1651 Warning: In181 elevation not specified 

Inflow I 5523cfs 0 12.21 hn. Volume= 4.563af 
Outflow = 54.31 ds 0 12.25 hrs. Volume= 4.555 af. Anen= 236. Lag= 2.9 mh 

Routing by Slor-lnd+Trans melhcd. Time Span= 0.0024.00 hrs, dk 0.05 hrs 
Max Velocity. 4.0 Ips. Min. Travel lime= 1.6 min 
Avg. Veloay = 1.6 Ips. Avg. Travel Tune= 3.9 mln 

Peak Depth= 1.86' 
Canacitv at bank full= 424.60 CIS ..... 
o.& x'4.W deep channel. n= 0.030 Len@= 30.0 '  Slope= 0.0075 sr 
Side Slope Z-value= 6.0 2.0 'f 

Reach 6 west channel 

. . . . . . . .  , . . . . . .  ...... . . . . . . . . . . . . . . . . . .  
. . . . .  .......... . ' :  I : < .  I I . .  . . I . .  

- - - 
?- - 
Y .. . . . . . .  ,.. :..<. 

..... -.... . . . .  . . . . .  . . . . . .  ........................ ~ .... . . . . . . . . . .  . . . . . . . . .  

West OSDF 5 5 2 9 TypeII2441rRainfa11=4.70' 
Prepared by GeoSyntec Consultants Page 34 
M A W D  6.00 d n  ooo929 0 19862Wl &tied Micrommmer Svsrems W1512~ 

Reach 5: culvert 

1521 Hmt Inlet omditions not evaluated 
1651 Waming: Inlet e l e v a h  not spedned 

OUtRaw = 55.23 ds 0 1221 h Volume= 4.563 a f .  Anen= O%, Lag= 0.5 m h  

R d i g  by Stor-lcd+Tram memod. T i  Span= 0.00-24.00 hrs. dt- 0.05 hrs 
Max. Velocity= 4.9 Ips. Min. Travel Tm= 0.3 min 
Avg. Velodty = 1.7 Ips. Avg. Travel Tm= 0.9 min 

Peak Depth= 1.52' 
Capadty at bank tult 396.64 cfs 
A factor of 2.00 has been -Sed to the suppried sIorage and U r g e  data 
72.0' Diameter pipe n= 0.024 ~ength= 9 5 . ~  sbpa= 0.0075'f 

lnRow = 55.45dse 12.mhn. vdume= 4.565af 

Reach 5 culvert 

Type 11 24-hr Rainfall=4.70' West OSDF 
Prepared by GeoSyntec Consultants ' Page 36 

6/1 Moo4 HvdroCAWD 6.00 dn ooo929 0 1986-2001 Apptied MiUOtmpuler Systems 

Reach 7AR: Haul  Road Culvert 1 

1521 Hint: Inlet condilims Mt evaluated 
1651 Warning: Inlet elevahn not specified 

Inflow = 57.96 ds B 12.25 h Volume= 6.100 af 
Outflow = 57.80 ds 0 12.26 hrs, Volume= 6.098 af. Anen= PA, Lag= 0.4 min 

Routing by Stor-lnd+Tram memod. T I  Span= 0.00-24.00 hrs. d k  0.05 hrs 
Max. Velodly= 5.4 fps. Min. Travel Time= 0.3 min 
Avg. Velody = 1.9 fps. Avg. Travel Time= 0.7 min 

Peak D e p h  2.44' 
Capaaty a1 bank fun= 166.63cfs 
72.0' Diameter Pipe n= 0.024 Length= 81 .S Slope= 0.0053 T 

Reach 7AR: Haul Road Culvert 1 
Hydrograph Plot 



West OSDF Type N 24-hr Rainfalk4.70' 
Page 37 

6/1 yLoo4 Hy6roCADB6.00 Prepared by GeoSynlec slnmo929 Coma 01988 *lSr2Lw- 
Reach 7BR: Channel between GIs 14 8 15 

I651 Warning: Inlet elevalion no1 specified 

Inflow = 57.98dsB 12.26- Vdlme= 6.171af 
OUMow = 57.49 d s  B 1228 Ius Volume= 6.167al Anen= 1% Lag= 1.2 min 

Routing by S l o r - W T m  mevaQ Tune Span= 0.0024.W hrs. 6- 0.05 hrs 
Mar Vebdty= 2.6 Ips. Mm. Travel Tine= 0.6 min 
Avg. Vebdly = 1.1 Ips. Avg. Travel Time= 1.6 min 

Peak Depth= 2.37 
Capacity at bank Mt 200.78 ds 
0.W x 3.77 deep channel. n= 0.030 Len+ 100.0' Slope= 0.W23 'f 
Side Slope Z-vaIue= 6.0 2.0 'f 

Reach 7BR: Channel between GIS 14 8 15 

Hydmgraph Ptot 
A I 

/ I  . 

. . . . . . .  
. . .  : . . . . . .  
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Type N 24-hr Rainfall=4.70' 
Page 39 

6/15/2004 

West OSDF 
Prepared by GeoSynlec Consunants 
HVdroCAm 6.00 dn COO929 0 1986-2001 Ambed Micrammpulw Systems 

Reach 7DR: Runoff  Drainage Channel south of Rimia 

I651 Warning: Inlet e l e v a h  not spedlied 

Inflow = ' 58.39ds (P 12.29 hrs. volume= 6.657 af 
OMow = 57.61 ds (P 12.34 hrs, Volume= 6.647 al. Anen= 1% Lag= 2.7 min 

Routing by Slor-lnd+Trans method. Time Span= 0.0024.00 hrs. dl= 0.05 hrs 
Max. Velocity= 3.3 Ips. Min. Travel Time= 1.5 min 
Avg. Velocity = 1.3 Ips. Avg. Travel Time= 3.7 min 

Capadty at bank full= 372.29 cfs 
2.56' x 3.W deep channd. n= 0.030 Length= 298.0' Slope. 0.0062 'f 
Side Slope Z-value= 4.0 10.0 *f 

> Peak Deplh= 1.41' 

Reach 7DR: Runoff  Dralnage Channel south of Rimla 
Hydrograph Plot 

* rvpe I /  24-hr Rainfan=4.70' 
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6/1 sRoo4 HymoCADB600 shoo0928 016SE-2001ApcEed 5 5 f 9  er Swems 

West OSDF 
Prepared by GeoSyntec Consultak 

Reach 7CR: Rimla ParWng Lot Culvert 

1521 Him: Inlel canditions not evaluated 
(651 wami*F tnleIe(evati0n ml specirred 

lnRow = 58.08dsO 1228hrs. Volume= 6.434af 
OUtRow = 51.75 ds 0 1230 Ius Vdume= 6.430 at  Anen= 1% Lag= 1.1 min 

Aarthg by Slor.lnd+Tm memod Time Span= 0.00-24.00 hm ell= 0.05 hrs 
Mar Ve!cdly= 8.1 fps. Mh. Travel The= 0.6 ndn 
Avg. Velocay = 2.9 tps, Avg. Travei w- 1.7 min 

Peak Depth= 1.W 
Capacity at bank M1= E6.41 ek 
72.0' Diameter pipe n= 0.013 Le*= 296.0' Slope= 0.0049 'I 

Reach 7CR: Rimia Parking Lot Culvert 
Hydrograph plot 

. . .  
. . . .  .I. . . . . . . . . .  . . . . . .  

. . .  . . . . . . . . . . . . . . .  
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West OSDF 
Prepared by GmSyntec Consullanls 
HydrcCAWP6.W sln ooo929 0 1986-2001 M e d  MicrMXmpuler Syslerns 

Type /I 24hr Rainfak4.70' 
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6/15/2004 

Reach 8AR: west  channe l  

1651 Warning: We1 elevation nol spedtied 

Inflow = 86.37 ds 0 12.02 hrs, Volume= 8.745 a l  
OVtRow = 84.70 ds (P 12.04 hrs, Volume= 0.737 al. Anen= Ph, Lag= 1.3 min 

Rouling by Stn-lnd+Trans method. Time Span= 0.00-24.00 hrs. dt= 0.05 hrs 
Max. Velodly= 3.5 Ips. Min. Travel Time= 0.7 min 
Avg. Velocity = 1.1 ips. Avg. Travel Time= 2.3 min 

Peak Depth= 1.35 
Capacity al bank full= 388.16 CIS 
13.28' x 3.W deep channel. n= 0.030 Length= 146.0' Slope= 0.0048 'r 
Side slope Z-value= 42  2.6 'f 

Reach BAR: west  channel 

088189 



Type I1 24-hr Rainfak4.70' ? 5; 3 ($ .. Page 41 
w1 y2004 

West OSDF 
Prepared by GeoSyntec Consultants 
~vdrcc~DQ6.m dn ooo929 0 1986-2001 &fled M i i p u t e r  Svstenn 

Reach 8BR: Culvert at Sed Basin 2 entrance 

1521 Hint Inlet mndilions not evaluated 
[6SJ Wamhrg: Idel elevah not Speciliad 

lnRav = 84.70dsO 12.04hrS. Volume= 8.737al 
= 84.57dsO 12.04hR vdum 8.737af. Anen=o%, Lag=O.l rnin 

14 by Stor-lncl+Trans method, T i e  Span= 0.00-24.00 hrs. dl= 0.05 hrs a- . Velodty= 8.9 Ips. Min. Travel lime= 0.1 min 
Avg. Vetodty = 2.5 lps. Avg. Travel Time= 0.2 min 

Peak D e p h  1.61' 
Capacity at bank full= 535.70 cfs 
A factor of 2.00 has been appried lo the w p p l i  storage and clkdwge data 
72.0' Diameter Pipe n= 0.013, Length= 3O.ff S- 0.OwDP 

Reach 8BR: Culvert a1 Sed Basin 2 enhance 
HvdrmraDh plat 

West OSDF 
Prepared by GeoSyntec Consultants 
HydroCACCa6.00 r/n 000929 0 19862001 &plied MicrOCQnpUler Svslems 

Type 11 24-hr FiaInfall=4.70' 
Page 43 

6/15/2004 

Reach 9AR: Extended Drainge Channel South of Cell 8 

1651 Warning: Idel elevation not specified 

Inflow = ' 12.39 cts 8 11.91 hrs. Volume= 0.572 a1 
Outflow = 1 1.99 cfs 0 1 1.93 hrs, Volume= 0.572 at Allen= 3% Lag= 1.3 mln 

Routing by Stor-lnd+Trans method. lime ?+an= 0.W-24.00 hrs. dl= 0.05 hrs 
Max. Velodly= 4.5 Ips. Min. Travel lime= 0.7 min 
Avg. Veloci  = 1.6 Ips. Avg. Travel lime= 2.1 min 

Peak Depth= 0.95' 
Capacity at bank lull= 263.84 cfs 
0.00' x 3.W deep channel. n= 0.030 Length= 197.0' Slope= 0.0243 'I 
Side Slope Z-value= 3.0 'I 

Reach 9AR: Extended Drainge Channel South of Cell 8 
Hydrograph Plot 

n . . . . .  

West OSDF 
Prepared by GeoSyntec CMsullanh 
HvmocAm 6.03 s/n 000929 0 t986-Mot A D P G ~ ~  Mirrommmer Systems '. 

5 5 2 9 Type I1 24411 Rainfalk4.70' 
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Reach 8CR. Channel Into Sed Basin 2 

1651 Wandng: Inlet elamtiar not Specired 

lnfiaw = 85.42ds 8 12.04hrs. VdU- 8.787af 
hrmow = 85.12 cis (D 1204 hrs, Volume= 8.785 af. Anem 0%. Lag= 0.3 rnin 

Routing by Slor-IndtTram memod. T i  Span= 0.00-24.00 hrs. dl= 0.05 hrs 
Max. Vetodw- 6.6 Ips. Min. Travel Tme= 0.2 rnin 
Avg. Velocity = 2.7 fps. Avg. Travel Tine= 0.4 min 

Peak Depth= 211' 

*.IT x 5.w deep channel. n= 0.030 L e n e  ~ Z T  slope= 0.0159 'f 
Capadtyat bankluk728.12cfs 

side slope Z-vall!a= 2.4 2.3 7 

Reach 8CR: Channel Into Sed Basin 2 
Hydrograph Plot 

. . . . . . . . . . .  
. . _  . .  
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West OSDF 
Prepared by GeoSyntec Consunants 

Type 11 24-hr Rainfdld. 70' 
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HvdroCADQ6.OO shoo0929 0 1986-2031 &pled M i i m p u t e r  Systems 6/15/2004 

Reach 9BR: (new node) 

1521 Hint: Inlet andiIims not evaluated 
1651 Warning: Inlet elevation not specified 

Inflow = 11.99 cfs 8 11.93 hrs Volume= 0.572 al 
OUnloW = 11.83 de 8 11.94 hrs. Volume= 0.572 al. Atten= 1%. Lag= 0.3 min 

Rouling by Stor-lnd+Trans method. Time Span= 0.00-24.00 hrs. dl= 0.05 hrs 
Max. Velodw- 5.8 Ips. M i .  Travel Tm= 0.3 rnin 
Avg. Velocity = 1.7 Ips. Avg. Travel Tme= 0.9 min 

Peak Depth= 0.75 
Capadw a1 bank lutl= 357.73 cfs 
72.0' Diameter Pipe n= 0.024 Length= 88.0' Slope= 0.0243 T 

Reach 9BR: (new node) 

000190 



Jype II 24hr Rainfalk4.70' 
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el Sv6tenu w1 y2004 

Reach 9R: Channel UIS of 30' Culvert 

1651 Warning: Inlet elevation not specifled 

Oumow = 1233cIs8 1 1 . 9 4 k  Volume= 0597al. Aner=l%. Lap0.1 min 

Routing by Sla-I&Tram method, Tbne Span. 0.00-24.00 hni. dt= 0.05 hni 
Max. Velocjtr 4.5 Ips. Mi. Travel Tme= 0.1 min 
Avg. Velody = 1.6 fps. Avg. Travel Trim= 0.3 min 

Peak Depth= 0.95' 
Capacityat bank MI= 1,On28 ds 
0.00' x 5.W deepczhnnel. n=Oo.03O Lenglb27.3' Slope=O.U242'I 

lnRow = 12.41dS8 11.94hIS. Vohvne= 0597a1 

s d e  stop z - w =  3.0 .r 

Reach 9R: Channel VIS of 30' Culvert 

/ I  

West OSDF Jype I1 24-hr Rainfall=4.70' 
Prepared by GeoSyntec Consultanls Page.47 

Reach 10BR: (new node) 

HydroCAm 6.00 dn 000929 0 19862001 Apprt  Micmmmputer Swlems 6/15/2004 

1521 Hint Inlet conditions not evaluated 
(651 Warning: lnlm elevation not &lied 

Inflow = 9.65 cfs 8 11.93 hrs, Volume= 0.450 a1 
outflow = 9.58cfs 8 11.93hrs. volume= 0.450al. Anen= 1% Lag=O.l min 

Routing by Slor-lnd+Trans method. Time Span= 0.00-24.00 hrs. dt= 0.05 hrs 
Max. Velocity= 5.3 Ips. Min. Travel Time= 0.1 min 
Avg. Velocity = 1.6 fps. Avg. Travel Time= 0.4 rnin 

Peak Depth= 0.69' 
Capadly al bank lull= 343.51 cfs 
72.0' Diameter Pipe n= 0.013 Length= 38.0' Slope= 0.0066 T 

Reach 10BR: (new node) 

HvdroarsDh Plot 

. . . . . ,. . . . - 
r, 
5 

0 1 2 3 4 5 6 7 8 9 10 It 12 13 14 I5 16 17 18 19 20 21 22 23 24 

West OSDF 6 5 5 2 9 Jype N24-hrRain~.?ll=4.70' 
Page 46 

6/1 woo4 
Prepared by Geosyrdec Consultants 
WoCAD8600 #nom929 Otaag2001nppoedMiarmputerSyste&s 

Reach 10AR: (new node) 

[ ~ W a m i n g w e l e l e v a ~ n o l s p e d a e d  

mRorr = 9.78dSO 11.93hrS Vobrme= 0.450d 
outBo*r = 9.65scts8 11.83hrs. Vdume= 0.450at. AIlen=l% Lag=0.3min 

Routhg by SlOr-ld+lratt9 method. Tm 
Max. Vela+ 5 2  rpS. Min. Travel Trme= 02 min 
AvgVelaity=lZlps. Avg.TravelTme=l.Omin 

Peak De- 0.31' 
Capadty ai bank MI= 243.75 ds 
5.w x 1.1s deepcha~ec mo.m ~engm=n.c. slope=o.o65o~r 
Side sbpe Z-values 3.0 'I 

OaQ24.00 hrS, dl= 0.05 hni 

f 

Reach 1OAR: (new node) 

H y d r o Q r a p h ~  

. ~ .  ~ . . .... . . .  .. . . . . . . .  
i . 

0 1 2 3 4 6 6 7 8 , e  10 11 12 13 14 15 16 17 18 19 20 2l 22 23 24 
Tbn (hoM) 

West OSDF 
Prepared by GeoSyntec Consultants 

Type / I  24-hr f?ahfa/l=4.70' 
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HydmCADB 6.00 dn OW929 0 1986-2001 Applied Micmcomculer Svslems 6/15/2004 

Reach 10R: access road diversion channel 

1651 Warning: Ink1 etevatiOn not specified 

Oumow = 26.00 cfs 8 11.99 hrs, V o l u m  1.322 el. Anen= e%, Lag= 3.9 min 

Routing by Stor-lnd+Trans meU10d. Time Span= 0.00-24.00 hrs. d b  0.05 hrs 
Max. Velocjly= 2.7 Ips. Min. Travel Time= 2.5 rnin 
Avg. Velocity = 0.7 fps. Avg. Travel lime= 10.4 min 

Peak Depth= 0.99' 
Capadtyatbanklull= 162.16ds 
7 . w  x 2.w deep channel. n= 0.030 Length= 407.0' slope= 0.0044 'r 
Side Slope 2-value= 3.0 7 

lnRow = 26.58ds 8 11.93 hrs, Volume; 1.327 el 

Reach 10R: access road diversion channel 

HvdrmraDh Plo: . - .  

- - - 
I :. I I 

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 I7 18 19 20 21 22 23 24 
Tbn (hanl 
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6/15/2004 

West  OSDF 
Prepared by Geosyntec Consultants 
l-hdmCADB6.OO Lmmo929 0 19862001 k o f i e d ~  el svstems 

Reach 11AR: (new node) 

[q Warnhg: Ink1 elevalion not specified 

l n b  = 26.WdsB 12.OOhn. Vdume= 1.388al 
25.90ds8 1200hrs, Volume= 1.388a1. Aaen=o%. Lag=O.lmin 

'ng by Stor-lnd+Tm melhod. TIIW Span= 0.0024.00 hn. dt= 0.05 h n  
. Velodty= 2.7 Ips. hh. Travel Tvne= 0.1 min . Velocity = 0.7 Ips. Avg. Travel Tune= 0.4 min 

Peak Depik 0.98' 
Capadty at bank full= 571.70 CIS 
7.00' x 4.W deep channel. n= 0.030 Len&- 16.0' Slope= 0 . W  7 
Side Slope Z-value= 3.0 'I 

e= 
Reach 1 1 A R  (new node) 
HvdrUlraDh PI01 

/I 'm 

West OSDF 
Prepared by GeoSyntec ConsuHants 
HydrocAaB6.OO dnalO9'29 0 tssG-!Bot &plied MicmmmputerSVrtms 

5 5 2 9 TvpefI24-hrRainfand.70' 
Page 50 

6/15/2004 

Reach 11R: culvert 

I521 lint: Wet ccmditims M evahmted 
1651 Warning: Wet &vation not @ed 

Inflow = 26.00ds8 1 1 . 9 9 k  Volume= 1.322af 
OutAOw = 25.39 ds 8 12.00 hn. Volume= 1.321 af. Anen= 2%. Lap 0.6 min 

Routing by Stw-lnd+Trans methoQ Tm Span= 0.00-24.00 h. dl= 0.05 hrs 
Max. VekxiW 2.0 fps. Mi. Travel Tme= 0.4 min 
Avg. Velody = 0.6 fps. Avg. Travd T i =  1.4 min 

Peak Depth= 2.76 
Capadiy at bank fun= 59.89 ds 
72.0' Diameter pipe n= 0.013 Len- 50.0' Stope= 0.Wm 7 

Reach 11R: culvert 

. . . . . . . . . . . . .  . . . . . . . . . .- . . . . . . . . . .  . . .  . . . . . . . . .  : ' : ;.:.. :.:I 
. . .  . . . . . .  . .  . .  . . . .  . . . . . . . .  . .  ... . ' . .  . . .  

. . I  

. . . . . . . .  .... ., ............ 
. . . . . . . . . .  . . . . . . . . .  

0 1 2 3 4 5 8 7 8 9 10 11 12 13 14 15 18 17 18 19 20 21 22 23 24 
Tlm Founl 

Hydrcwaph PI01 

West OSDF 
Prepared by GeoSyntec Consultants 
HydroCAm 6.00 d n  ooO929 0 19862001 Applied Mi=-puter Systems 

Type /I 24-hr Rainfafk4.70' 

6/tSnoOq 
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Reach 12: Culvert from F Street Drainage Channel 

1521 Hint: Inlet m d i l i i  not evaluated 
1651 Warning: @el elevation not specified 

Inflow = 36.01 ds 8 1 1 . 9 8 h  Volume= 1.985af 
OutRow = 35.49 CIS 8 11.99 hrs, Vdume= 1.984 af. Anen. 1%. Lag= 0.7 min 

Routing by Slor-lnd+Trans method. Tim Span= 0.0024.00 hrs. dl= 0.05 hrs 
Max. Velocity= 4 3  Ips. Min. Travel Time= 0.5 min 
Avg. Velocity = 1.3 Ips, Avg. Travel Tm= 1.6 min 

Peak Depth= 1.24' 
Capadty at bank full= 387.90 CIS 
A factor 01 2.00 has been applied to the supplied storage and diwharge data 
72.0' Diameter Pipe n= 0.013 Le+= 119.2 Slope= 0.0021 7 

Reach 12: Culvert from F Street Drainage Channel 
Hvdroaraoh Ptot 

West OSDF 
Prepared by GeoSyntec Consullank 

Type I/ 24hr RainfaC4.70' 
Page 52 

HvdroCACkB6.M) dn 000929 0 19862001 Applied Mi-mputer Systems 6/15/2004 

Reach 13: (new node) 

1521 Hint: Inlet conditions not evaluated 
1651 Warning: Inlet elwallon not spedfied 

lnfiow = 4.93ds 8 1220 hrs, Volume= 0.433 al 
OutRoW = 4.91 CIS 0 12.21 hrs, Volume= 0.433 al. Anen= Wb. Lag= 0.7 rnin 

Routing by Stor-lnd+Trans method. Time Span= 0.0024.00 hn. dl= 0.05 hrs 
Max. Velaily= 4.7 Ips, Min. Travel T i =  0.4 min 
Avg. Velody = 1.8 fps. Avg. Travel Time= 1.1 min 

Peak Depth= 0.4T 
Capaatyat bankfull= 386.61 cts 
72.0' Giameter pipe n= 0.013 Length= 120.0' Slope= 0.0083 *r 

Reach  13: (new node) 

Hydrograph Plot 



Reach 14: Culvert from North Entrance Road channel 

1521 Hint Inlet amditions not evaluated 
I65l Warning: Intel elevation nol EW~IM 

lnffow = 320ds(D 12.01 hrs Volum~= 0.169al 
armaW = 3 . l l ds (P  12.03hrr. Volume. 0.169al. Anerr.%, Lag=l.Omin 

Rouling by Sta-lnd+Trans method, T!me Span= O.GU24.00 hrs dl= 0.05 hm 
Mar Vebc+ 3.5 Ips. Min. Travel Thm= 0.5 min 
Avg. Velaity = 1.4 fps. Avg. Travel Thm= 1.3 mln 

Peak Depth= 027 
Capacily at bank h& 822.56 d s  
A tauor d 2.00 has been wed lo lha suppIied norage and drscharge data 
72VDiameterPipa n=0.024 Lerglk112.0' Slope=O.O321'1 

Reach 1 4  Culvert from North Entrance Road channel 

f 
a 

. . . . . . .  

0 1 2 3 1 5 6 7 0 9 I O  11 12 13 I4 15.16 17 18 I9 20 2l 22 P 24 
Ila (horn) 

T m  // 24hr Rainfa/k4.70' West OSDF 
Prepared by GeoSyntec Consunants 
HvdrcCADB 6.00 f h  000929 0 1986-2001 Applied MicrOmmpuler Systems 

Page 55 
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Reach 1 6 N  Channel east of North Entrance Road 

1651 Warning: lnlel elevaUon not specified 

inflow = 3 . 5 8 c k 8  11.94 hrs. Volume= 0.17Oal 
Ournow = 320 ds 0 12.01 hrs, Volume= 0.169 at, Anen= 11% Lag= 4.6 min 

R o u t i i  by Stor-lnd+Trans melhod. Time Span= 0.00-24.00 hn. dk 0.05 hrs 
Max. Velocity= 2.2 Ips. Mm. Travel Time; 2.9 min 
Avg. Velocity f 0.8 Ips, Avg. Travel Time= 7.7 min 

Peak Depth- 0.90' 
Capacity a1 bank full= 71.46 ds 
0.00' x 2.W deep channel. n= 0.030 Length= 382.0' Slope= 0.0069'1 
Side Slope .&value= 2.2 1.4 'r 

Reach 16N: Channel east of North Entrance Road 

Hydrograph Plot 
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West OSDF F' 
Prepared bv GeoSvntec consultants 
HydroC~mii.~~ stnn600929 o iea~mi ~ppbed M i  er svstem?r €4- 

Reach 15N Culvert adjacent to North Entrance Road 

154 Him: Inlet amdiihs not evaluated 
[E51 Warning: Inlet elevalion not speciiwd 

lnRov = 0.46ds8 1204hs. Volume= 0.027af 
outffow = 0.46 d s  €3 12.05 hrs, Volume= 0.027 al. Anen= I%, Lag= 0.6 min 

Routing by Stor-IndiTrans mamod T i  Span= 0.00-24.00 hrs. &- 0.05 hm 
Max. Vekxjty= 2.4 Ips. Min T r a d  Time 0.4 min 
Avg Velocity = I .3 fps. Awg. Tram4 Tune= 0.7 tnin 

Peak Deph 0.1s 
Capaciryat bank 406.62 ds 
72.r M t e r  pipe n= 0.010 ~engv~= s.0' slope= 0.00s~ 'r 

Reach 15N Culvert adjacent to N o m  Entrance Road 

A , .  - .  nv*OsmPh plot 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

West OSDF 
Prepared by GeoSyntec Consultants 
HvdroCAm 6.00 sh OB329 0 19862M)l Applied M i p u l e r  Svstems 

Type I /  24-hr Rainlai7=4.70' 
Paw 56 

6/15/2004 

Pond 1 P  Sedimentation Basin 2 

lnflow = 97.27 d s  (P 12.04 hrs, Volume= 10,469 at 
Outffow = 3.11 ds0 18.43hrs, Volume= 1.814at. Anem9Ph Lap383.1 m'n 
P h r y  = 3.11ck0 18.43hrs.Volume= 1.614at 

Routing by Slor-lnd method. T i  Span= 0.00-24.00 hrs. dl= 0.05 hrs 

Peak Uev= 575.68' Storage= 8.938 at 
Plug-flow delentnn time=563.4 min duda led  tor 1.611 a1 (15% 01 inflow) 
Slorage and w e n d  areas determined by Conic secUons 

Elevation SukArea Inc.Slore CumStore WeLArea 
(leet) (acres) (am-teat) (acre-feet) (acres) 

570.50 1.460 0.0W o.oO0 1.460 
571.00 1.512 0.743 0.743 1.513 
572.00 1.614 1.563 2.306 1.617 
573.00 1.713 1 .E63 3.969 1.719 
574.00 1.819 1.766 5.735 1 .E27 
575.00 1.917 1 .%a 7.602 1.928 
576.00 2.026 1.971 9.574 2.039 
577.00 2.162 2.094 11.667 2.177 

'mar/ OutFlow (Free D i r g e )  

e%%ce/Grate L roadCrested Rectangular Weir 

II Roulinq Invert Outlet Devices 
1 Device 2 575.5V 48.0' Horlr. OrificdGrate Limited lo weir flow C= 0.600 
2 Primary 570.78' 36.0' x 680.0' long Culvert Ke= 0.700 

3 Primary 576.00' 20.0' long Broad-Crested Rectangular Welr 
M e t  Invert= 563.30 S= 0.01 10 T n= 0.024 C e  0.900 

Head(tee1) 0.50 1.00 1.50 2.00 2.50 3.00 4.00 5.00 
Coel.(English) 3.00 3.00 3.00 3.00 3.00 3.00 3.00 3.00 

000193 . 
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Pond 1 P: Sedimentation Basin 2 
HYdmgraphP~  
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SUBCATCHMENT AREA AND HYDRO CAD^ INPUT PARA~~TERS FOR THE CALCULATION OF 
WEIGHTED CN 

East OSDF comtrueb -on Design Sanara 

62 

000196 
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5 5 2 9  

0 

PlR 

P2R 

QN 

RESULTS FOR THE CALCULATION OF WEIGHTED CN 
West OSDF Construction Design Scenario 

100% NIA direct mnon to pond 98 98 2.25 

0.49 1009b C construction laydown 82 82 

0.21 1009b C construction laydown 82 82 

C runon north of borrow area 19 19 0.13 100% 

000197 
Attachment C-2 Constructiodrev C2 West OSDF 
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Culvert Design Report 
east node 11 

5 5 2  9 

Design:Trial-1 

Solve For: Headwater Elevation 

Culvert Summary 

Allowable HW Elevation MA ft Storm Event 
Computed Headwater Elevation 586.64 ft Discharge 

Design . 

79.86 ds 
Headwater DepUlMeight 1.32 Tailwater Elevation 584.74 R 
Inlet Control HW Elev. 586.64 ft Control Type Inlet Control 
Outlet Control HW Elev. 586.64 ft 

Grades 

Upstream Invert 
Length 

583.67 R Downstream Invert 
40.00 ft Constructed Slope- 

583.58 ft 
0.002355 fwt 

Hydraulic Profile 

Profile 
Slope Type 
Flow Regime 
Velocity Downstream 

M2 Depth, Downstream 
Mild Normal Depth 

Subcritical Critical Depth 
7.81 ftls Critical Slope 

1.80 ft 
NIA ft 
1.80 ft 

0.004576 fwt 

Sedbn 

Section Shape Circular Mannings Coefficient 
Section MateriQomgated HDPE (Smooth Interior) Span 
Section Size 27 inch Rise 
Number Sections 3 

0.010 
2.25 ft 
2.25 ft 

Outlet Control Properties 

Outlet Control HW Elev. 
Ke 

586.64 ft Upstream Velocity Head 
0.20 Entrance Loss 

0.76 ft 
0.15 ft 

~ 

Inlet Control properties 

Inlet Control HW Elev. 586.64 ft Flow Control Submerged 
Inlet Type Groove end projecting Area Full 11.9 ft' 
K 0.00450 HDS 5 Chart 1 
M 2.00000 HDS 5 Scale 3 
C 0.03170 Equation Form 1 
Y 0.69000 

000202 

Title: Fernald OSDF Phase V Revision Project Engineer: Victoria Cheplak 
h:\ ... \eastosdf\east osdf culverts revised.cvm GeoSyntec Consultants CulvertMaster v3.0 [3.0003] 
06/14/04 02:52:37 PM 0 Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA +1-203-755-1666 Page 2 
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Culvert Design Report 

east node 28R 

Solve For: Headwater Elevation 

Culvert Summary 

Allowable HW Elevation NIA R Storm Event Design 
Computed Headwater Elevation 588.02 R Discharge 77.45 cfs 
Headwater DepUlMeight 1.03 Tailwater Elevation 586.01 ft 
Inlet Control HW Elev. 587.87 R Control Type Outlet Control 
Outlet Control Hw Elev. 588.02 R 

Grades 

Upstream Invert 585.20 R Downstream Invert 584.79 R 
Length 85.73 R Constructed Slope 0.004782 fWt 

~~ ~ ~~ ~~ ~ ~ 

Hydraulic PmMe 

Profile M2 Depth, Downstream 1.54 ft 

Slope Type Miid Normal Depth 2.01 R 
Flow Regime Subcritical Critical Depth 1.54 ft 
Velocity Downstream 6.90 Rls Critical Slope 0.009123 fvft 

Sedbn 

Section Shape Arch Mannings Coefficient 0.019 
Section Material Steel and Aluminum Var CR Span 4.08 R 
Section Size 49 x 33 inch Rise 2.75 R 
Number Sections 2 

~~ ~~~~ 

Outlet Control Properties 

Outlet Control HW Elev. 
Ke 

588.02 ft 
0.90 

Upstream Velocity Head 
Entrance Loss 

0.48 ft 
0.44 fl 

Inlet Control Properties 

Inlet Control HW Elev. 587.87 ft Flow Control 
Inlet Type Thin wall projecting Area Full 
K 0.03400 HDS 5 Chart 
M 1.50000 HDS 5 Scale 
C 0.04960 Equation Form 
Y 0.57000 

NIA 
17.8 ftl 

34 
3 
1 

000203 

Title: Femald OSDF Phase V Revision Project Engineer: Victoria Cheplak 
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Culvert Design Report 
west node 8BR 

Design:TriaCl 

Solve For: Headwater Elevation 

Culvert Summary 

Allowable HW Elevation 577.00 ft Storm Event Design 
Computed Headwater Elevation 575.41 ft Discharge 84.71 cfs 
Headwater DepthlHeight 1.10 Tailwater Elevation 573.32 ft 
Inlet Control HW Elev. 575.28 ft Control Type Outlet Control 
Outlet Control HW Elev. 575.41 ft 

Grades 

Upstream Invert 
Length 

572.12 ft Downstream Invert 
30.00 ft Constructed Slope 

572.00 ft 
0.004M)o fvft 

Hydraulic Prome 

Profile 

Flow Regime 
Velocity Downstream 

Slope Type 
M2 Depth, Downstream 

Mild Normal Depth 
Subcritical Critical Depth 

7.93 ws Critical Slope 

2.12 ft 
2.47 ft 
2.12 ft 

0.005613 fvft 

Sectbn 

Section Shape Circular Mannings Coefficient 0.013 
Section Material Concrete Span 3.00 ft 
Section Size 36 inch Rise 3.00 ft 
Number Sections 2 

Outlet Control Properties 

Outlet Control HW Elev. 
Ke 

575.41 ft Upstream Velocity Head 
0.20 Entrance Loss 

0.82 ft 
0.16 ft 

-~ ~ _ _ _ _ _  

Inlet Control Properties 
~ _ _ _  ~ 

Inlet Control HW Elev. 575.28 ft Flow Control Unsubmerged 
Inlet Type Groove end wkeadwall Area Full 
K 0.00180 HDS 5 Chart 
M 2.00000 HDS 5 Scale 

14.1 ftl 
1 
2 

C 0.02920 Equation Form 1 
Y 0.74000 

000205 

Title: Fernald OSDF Phase V Revision Project Engineer: Victoria S. Cheplak 
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Culvert Design Report 
west node 9BR design 

Solve For: Headwater Elevation 

Culvert Summarv 

Allowable HW Elevation SFUA ft Storm Event 
Computed Headwater Elevation 581.42 ft Discharge 
Headwater DepWHeight 2.23 Tailwater Elevation 
Inlet Control HW Elev. 581.42 ft Control Type 
Outlet Control HW Elev. 580.97 ft 

Design 

576.97 R 
11.99 cfs 

Inlet Control 

Grades 

Upstream Invert 
Length 

578.08 ft Downstream Invert 
m.00 ft Constructed Slope 

576.00 ft 
0.023636 Wft 

Hydraulic Profile 

Profile 
Slope Type 
Flow Regime 
Velocity Downstream 

s2 Depth, Downstream 
Steep Normal Depth 

Supercriiical Critical Depth 
7.51 ft/s Critical Slope 

1.27 ft 
1.27 ft 
1.31 ft 

0.022602 ftfft 

Section 

Section Shape 
Section Material 
Section Size 

Circular Mannings Coefficient 
CMP Span 

18 inch Rise 

0.018 
1.50 ft 
1.50 ft 

Number Sections 1 

Outlet Control Properties 

Outlet Control HW Elev. 580.97 ft Upstream Velocity Head 0.83 ft 
Ke 0.90 Entrance Loss 0.75 ft 

Inlet Control Properties 

Inlet Control HW Elev. 581.42 ft Flow Control 
Inlet Type Projecting Area Full 
K 0.03400 HDS 5 Chart 
M 1.50000 HDS 5 Scale 
C 0.05530 Equation Form 
Y 0.54000 

NIA 
1.8 ft2 
2 
3 
1 

000206 
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Culvert Design Report 
west node I1 R design 

5 5 2  9 

Design:TriaCl 

Solve For. Headwater Elevation 

Culvert Summaw 

Allowable HW Elevation NIA ft Storm Event Design 
Computed Headwater Elevation 581.88 ft Discharge 26.00 cfs 
Headwater DepWHeight 2.19 Tailwater Elevation 579.94 ft 
Inlet Control HW Elev. 581.05 ft Control Type Outlet Control 
Outlet Control HW Elev. 581.88 R 

Grades 

Upstream Invert 
Length 

577.50 ft Downstream Invert 
50.00 ft Constructed Slope 

577.50 ft 
0.000000 ftm 

Hydraulic Protie 

Pmfile PressurePmfile Depth, Downstream 
Slope Type NIA Normal Depth 
Flow Regime NIA Critical Depth 
Velocity Downstream 8.28 ws Critical Slope 

2.44 ft 
NIA ft 
1.79 ft 

o.oii7oa fwt 

Section 

Section Shape 
Sedion Material 
Section Size 
Number Sections 

Circular 
Concrete 

24 Inch 
1 

Mannings Coefficient 
Span 
Rise 

0.013 
2.00 ft 
2.00 ft 

Outlet Control Properties 

Outlet Control HW Elev. 
Ke 

581.88 ft Upstream Velocity Head 
0.20 Entrance Loss 

1.06 ft 
0.21 R 

lnlet Control Properties 

Inlet Control HW Elev. 581.05 ft Flow Control 
Inlet Type Groove end projecthg Area Full 
K 0.00450 HDS 5 Chart 
M 2.00000 HDS 5 Scale 
C 0.03170 Equation Form 
Y 0.69000 

Submerged 
3.1 ft' 

1 
3 
1 

Title: Femald OSDF Phase V Revision Projed Engineer: Victoria S. Cheplak 
h:\ ... \westosdf\west osdf culverts revised1 OO%.cvrn GeoSyntec Consultants CulvertMaster v3.0 [3.0003] 
06/15/04 05:05:37 PM CB Haestad Methods. Inc. 37 Brookside Road Waterbury, CT 06708 USA +1-203-755-1666 Page 2 



Culvert Design Report 
west node 12 design 

0esign:Trial-I 

Solve For: Headwater Elevation 

Culvert Summary 

Design Allowable HW Elevation 581.90 ft Storm Event 
Computed Headwater Elevation 579.94 ft Discharge ' 36.01 cfs 
Headwater DepthIHeight 1.58 Tailwater Elevation 577.18 ft 
Inlet Control HW Elev. 579.43 ft Control Type Outlet Control 
Outlet Control HW Elev. 579.94 ft 

Grades 

Upstream Invert 576.00 ft Downstream Invert 575.75 ft 
Length 119.24 ft Constructed Slope 0.002097 fvff 

Hydraulic Profile 

Profile CompositeM2PressureProfile Depth, Downstream 2.04 ft 

Flow Regime Subcritical Critical Depth 2.04 ft 
Slope Type Mild Normal Depth NIA ft 

Velocity Downstream 8.41 fvs Critical Slope 0.007802 fwt 

Sedion 

Section Shape 
Section Material 

Circular Mannings Coefficient 
Concrete Span 

0.013 
2.50 ft 

Section Size 30 inch Rise 2.50 ft 
Number Sections 1 

Outlet Control Properties 

outlet Control HW Elev. 
Ke 

579.94 ft Upstream Velocity Head 
0.20 Entrance Loss 

0.84 ft 
0.17 ft 

~~~~ 

Inlet Control Properties 

Inlet Control HW Elev. 579.43 ft Flow Control Submerged 
Inlet Type Groove end projecting Area Full 4.9 ft* 
K 0.00450 HDS 5 Chart I 
M 2.00000 HDS 5 Scale 3 
C 0.03170 Equation Form I 
Y 0.69000 

55  2 9: 

4300208 

Title: Femald OSDF Phase V Revision Project Engineer: Victoria S. Cheplak 
h:\ ... \westosdf\west osdf culverts revised1000m.m GeoSyntec Consultants CulvertMaster v3.0 [3.0003] 
06115104 05:07:04 PM Q Haestad Methods, Inc. 37 Brookside Road Waterbury. CT 06708 USA +1-203-755-1666 Page 4 



Culvert Design Report 
west node 13 

Solve For: Headwater Elevation 

Culvert Summaw 

Allowable HW Elevation 581.50 ft Storm Event Design 

Headwater Depmeight 0.85 Tailwater Elevation NIA ft 
Inlet Control HW Elev. 580.23 ft Control Type Entrance Control 
Outlet Control HW Elev. 580.27 ft 

Computed Headwater Elevation 580.27 ft Discharge 4.93 cfs 

Grades 

Upstream Invert 
Length 

579.00 ft Downstream Invert 
120.00 ft Constructed Slope 

578.00 ft 
0.008300 Wft 

Hydraulic Profile 

Profile 
Slope Type 
Flow Regime 
Velocity Downstream 

s2 Depth, Downstream 
Steep Normal Depth 

Supercritical Critical Depth 
5.46 ftls Critical Slope 

0.76 ft 
0.76 ft 
0.85 ft 

0.005749 Wft 

Section 

Section Shape Circular Mannings Coefficient 0.01 3 
Section Material Concrete Span 1.50 ft 
Section Size 18 inch Rise 1.50 ft 
Number Sections 1 

Outlet control Properties 

Outlet Control HW Elev. 
Ke 

580.27 ft Upstream Velocity Head 
0.20 Entrance Loss 

0.35 ft 
0.07 ft 

Inlet Control Properties 

5 5 2  9; 

Inlet Control HW Elev. 580.23 ft Flow Control N/A 
Inlet Type Groove end projecting Area Full 1.8 W 
K 0.00450 HDS 5 Chart 1 
M 2.00000 HDS 5 Scale 3 
C 0.031 70 Equation Form 1 
Y 0.69000 

Title: Femald OSDF Phase V Revision Project Engineer: Victoria S. Cheplak 
h:l..\west&west osdf culverts revised1 OO%.cvm GeoSyntec Consultants CulvertMaster v3.0 [3.0003] 
06/14/04 06:49:04 PM 0 Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 USA +I-203-755-1666 Page 10 
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OSDF CONSTRUCHONIFILLING PERIOD CONDITIONS 
SUMMARY OF CULVERT ANALYSES RESULTS 
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13.3 OSDF PHASE V, EAST 2000-YEAR 
DRAINAGE CHANNEL EVALUATION 
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Written by: Victoria Chedak WSC) Date: 6/16/04 Reviewed by: Date: 

Client: Fluor Fernald. Inc. Project: OSDF Phase V. Revision 2A. Cell 8 Expansion DCN Project No.: GO3309 Task No.:= 

ADDENDUM TO SECTION 13.3 

(REVISION 2A DUE TO CELL 8 EXPANSION DCN) 

This addendum details the calculations that were revised within Section 13.3, OSDF Phase 
V, East 2000-Year Drainage Channel Evaluation, of the Final Design Calculation Package for the 
Fernald Environmental Management Project (FEMP), due to the re-design of Cell 8. This re- 
design, referred to as the Cell 8 Expansion DCN, encompasses the extension of Cell 8 by 
approximately 100-feet to the South. This addendum discusses the modifications made to this 
calculation package as Revision 2A and as associated with this DCN. 

For Revision 2A to this calculation package, the critical case for the drainage channel 
aligned along the east perimeter of the OSDF during the 2000-Year, 24-Hour Storm (i.e. the 
2000-Year Drainage Channel) was evaluated to confirm the adequacy of the channel using the 
revised channel and OSDF geometry. This critical case is presented as the Heavy Vegetation 
Scenario, which considers Manning’s n values of 0.24 for sheet flow and 0.07 for channel flow. 
The surface water management system was modified to reflect the design changes resulting from 
the expansion of Cell 8 and analyzed to verify the adequacy of the channel. For this submittal, 
only the Heavy Vegetation Scenario was modified; it should be noted that the Light and 
Moderate Vegetation Scenarios, detailed in this section, were not modified as they are less 
conservative than the critical Heavy Vegetation Scenario and are therefore not presented. 

@ 

In order to present the results of this DCN analysis in an efficient manner, only the 
attachments that summarize the modifications and updated results for the 2000-Year Drainage 
Channel Evaluation with regard to the DCN are presented. These attachments are listed 
subsequently and explained in further detail. 

. Attachment A-1 - Layout of 2000-Year Storm Design Scenarios. This layout 
demonstrates the revised configuration of the OSDF. Each surface water structure is 
labeled as identified in the hydrologic analysis. 

Attachment A-2 - Nodal Network Diagram. This diagram demonstrates the 
revised configuration of the surface water management system as a result of the 
DCN. 

. Attachment B-2 - Data for Calculation of Time of Concentration. These data 
demonstrate the revised flow paths used to calculate the time of concentration for the 
revised configuration of subcatchments used in the hydrologic analysis. 

000214 
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Client: Fluor Fernald. Inc. Projea: OSDF Phase V, Revision 2A . Cell 8 Emansion DCN Project No.: GO3309 Task  NO.:^ 

Attachment C-1C - HydroCAD Output Reports - 2000-Year, 24-Hour Storm 
Event, 2000-Year Design Scenario - Heavy Vegetation. This attachment provides 
the results of the hydrologic modeling for the 2000-Year Drainage Channel under the 
Heavy Vegetation Design Scenario for the 2000-Year7 24-Hour Storm, which is 
considered the critical case for these calculations. 

Attachment C-2 - Weighted Curve Number Calculations. These calculations 
present the revised areas and Curve Numbers for the revised configuration of 
subcatchments used in the hydrologic analysis. 

Attachment C-3 - Tabulated Channel Analysis Results. These results present the 
revised channel characteristics tie., geometry), flow within each channel, and 
hydraulic characteristics including peak flow depth and available freeboard, for the 
revised configuration of the 2000-Year Drainage Channel used in the hydrologic and 
hydraulic analysis. 

Based on the analyses for the design change of the expansion of Cell 8, the 2000-Year 
Drainage Channel is adequate to convey the 2000-Year7 24-Hour Storm Event and provide the 
required freeboard. 

GQ3309lF0420009 080215 
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0 MmesSolOSDF I 300 I yau;denst I 0.240 I 0 . m  I - I 1 - 1 - 1 - 1  1 - 1 - 1  420 I mpad I 0 . W  I - I - 1 - I 250 0 

HYDRO CAD^^ INPUT PARAMETERS FOR THE CALCULATION OF TIME OF CONCENTRATION 
2000 YEAR STORM DESIGN SCENARIO - HEAVY VEGETATION 

~~ 

1.17 60.0, 3.0 0.070 0.0lCSl 

I I I I I I I I I 1 

I .e@ald hl mrrr I 90 I gars:- I 0.240 I 0.05oO I 60 I ~ d m u  I 0.240 I 0.IDM I Is0 I dmu I 0240 I 0.1700 I 190 I unpaved I 0.1700 I - I 370 ?.33 
. ~~~ ~~ - 

C 0 6.0.4.0 0.070 0.0035 

D -Id hl -I 90 gars: dmu 0.240 O.os00 60 grarr: dmu 0240 0.1oOO 150 8- dmu 0240 0.1700 180 o n p a d  0.1700 m 0 2.86 w 5 . o  0.070 o.cca3 IM 0 2.86 6.0,4.0 

E 0 0 3.32 6 0  3.0 0.070 0.0105 

0.070 O.Ood5 

0 24 I 5.50 6.0.2.0 

% v ~ ~  r-i -= 50 3.32 6.0.4.0 

0.070 0 . W  

0.070 0.0005 320 
- - ~ ~  ____--- _ _ _ _ ~ _ _ _ _ _ ~ ~ -  1 - 1  1 - 1 - 1  I - 1 - 1 - 1  1 . 1  I 7 -1 

FFR -&runl- 90 gars: dmu 0.240 

G q c u Q d  rm1 -I 90 gars: dmw 0.240 

HR reraldGmlmrrr 90 Bass: dmu 0.240 

I - ~ O l O S D F  210 gars: dmu 0240 

IR F @ m d C K € d m a  170 dmu 0.240 

I t  -cntdOSDF 300 mass dmu 0.240 

p 
0.0158 

0 . m  P grarsdmsc 

o.Oo70 I - I 

0.240 

0.240 

0240 

0.01 I 

0.240 

L nno rm of OSDF 300 BUS: dmw 0.240 0.0250 - 140 onpaved 0.0250 170 unpaved 0.0375 90 0 3.32 6.0.3.0 0.070 0.0105 

0 M rmnemolOSDF m grass d m s  0.240 0.0100 - 350 onpaved 0.0139 I80 onpaved 0.0167 360 0.82 4.0.3.0 

N m e u t  or OSDF 300 BUS: dmu 0.240 0.0198 - no unpaved 0.0198 395 0 1.17 58.R3.0 0.070 0.0100 

0.070 O.OIZ5 

a 
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chment B vsgatated final cover 
Tc=121mh CN=39 Ares=l.hnac R u d k 2 4 . 8 7 ~ 5 ~  1.7Yal 

Subcatchment C vegetated Knal cover 
TcQ9.9 mm CN.99 W . 9 6 0  ac Rumft-48.1Ods 5.297 a1 

Subcatchment D vegetated final cover 
T d 8 2  m h  CN.99 Aread.746~ M = 4 7 . 7 7 d s  =Mal  

Subcatchment DDR: (new node) 
T-198 mm CN=99 -865 ac Runoll= 12.52 ds 0.928 al 

Subcatchment E: vsgstated final cover 
Td7.5  mm CNS9 Aread.946 ac mmoft= 50.54 ds 5285 al 

Subcatchment F: vegetated final cover 
Td8.0 mm CN=99 Aread.814 ac mfl= 4859 d s  5.143 al 

Subcatchment FFR: vegetated final cover 
T M . 7  mm CN-- &ea=4.7W ac M= 48.40 ds 5.086 at 

Subcatchment G vegetated final cover 
Te28.Omh CNS9 Area=4946es Fbmdl=49.93ds 5284al 

Subcatchment HR: vegetated f i ~ l  cover 
Tc262 min CNSW Area=4590 ac M= 4822 d s  4.905 a1 

Subcatchment I: mnon east of OSDF 
Tcs0.4rnin CNSU Areaa!530ec RUmtk624cls 0.51781 

Subcatchment IR: (new node) 
Tcl l .5 min CN=99 Area*.= ac Rurofl= 8.01 ds 0.557 al 

Subcatchment J runon east of OSDF 
Tc=44.5mm CNSU Arelel242ac RlmoR=9.074s 1M7al  

Subcatchment JR: (new node) 
Td2.1 mm CN-99 AreaS.590 ac Runoff= 29.95 d s  2.770 a1 

Subcatchment K mnon east 01 OSDF 
TcS2.4 min CN=86 h 2 . 6 2 3  ac Runoff= 14.65 d s  2.425 al 

2000 year s tomheavy Type 1124hr Rainlalk13.00' 
Prepared by GeoSyntec Consultants Page 3 
HvdroCAWD 6.00 dn oM)929 0 1986-2001 Applied Micrcmmouler Sslems 611612004 

Reach 9 east mnon ditch Inflow=110.42ds 17.353al 
Lenglk 475.0' Max Vet  1.7 Ips Cap,+ 5.717.07 CIS outRav= 108.78 d s  17290 al 

lnflom 294.58 d s  46.927 a1 
Lengftr 144.0' Max Vel= 2.7 Ips capacaY= 1284.57 d s  oumOw= 293.80 ds 46.897 al 

1"- 300.41 d s  50.224 al 
Length= 356.0' Max Veb 2.7 Ips Capady= 424.75 ds OUtRoM 298.95 ds 50.1 39 al 

Infiow= 171.73ds 27.440 al 
Lengm=170.0' -MaxVet2.5fps capadty=543.34cls oumoW=17126dS 27.416el 

Reach 9R: (new node) 

Reach 10AR: (new node) 

Reach 11: (new node) 

Runoff Area = 79.502 ac Volume = 79.619 at Average Depth = 12.02' 

2OOO year stonn-heavy 5 5 2 9 Tvpe//244uRainfaU=13.m. 
Prepad by GeoSyntec Condtants page 2 
HVQoCAm6.00 dn OOO929 0 1986-2001 med Mitroam~~Ier Svnems 6/1 Moo4 

Subcatchment k NnOn east of OSDF 
T H 7 2 m h  Uk86 Area.l.779~. F*tnOtl.l428ds 1.653al 

Subcatchment U: nmOn east d OSDF 
T-5S.5mh CN== - 7 2 2 4 ~  ~ = 4 1 . 0 3 d s  6.6S3al 

Subcatdunent N: NnOn east of OSDF 
~ 4 . 4  mh c~85 hi 1.654 es R&= nsz ds 10.687 at 

Subcatchment 0 funon east of OSDF 
Tc=44Dmh CN== Area.lO.935ac Runoft=78.19ds 10.149al 

Subcatchment 0: runon east of OSDF 
T 4 . 7 m i n  CN== Area=1.520ac Runon=11.56ds 1.428at 

Inlkwi= 52.44 ds 5.Ml al 
LengLb 405.0' Max Veb 1.5 Ips Capad+ 1,099.51 ds olrmom 49.07 ds 5.W at 

104.3Sds 11538al 
k n g k 3 8 5 . W  MaxVek22fps cePadty=880.57ds outllOw.102.73ds 11513al 

Reach 3: funoff channel Inflow= 155.41 ds 19.W9 al 
L e  405.0' Max Vek 27  Ips Car&+ €81.67 cts hrmow= 153.39 ds 18.973 at 

Reach 1: runoff channel 

Reach 2 nmofl channel 

Reach 3R: (new node) lnIlw= 180.08 ds 28.844 at 
0umow=180.cads 28844al 

Resch 4 NMff channel Inl!Ow=206Pds 25.911al 
L€ngU?= 395.0' Uax Veb 2.4 fps w i y =  590.36 ds OcUlon= 203.76 ds 25.859 al 

Raach5:nmoffChannel lnIlov=p6.6ods 31.w2al 
Lengh= 405.0' Max Veb 2.5 Ips Capediy= 350.07 ds armaV= 234.19 ds 30.942 al 

Inflown 262.61 ds 38.226 at 
LengLb 490.0' Max Vet  26 Ips Qpacilp 433.33 ds oumOrr= 259.87 ds 36.144 al 

Reach 6 m f f  channel 

Reach 7: east nmon dii& 
L€ngU?= 395.0' Max Vek 0.0 Ips Capae-  104.13 ds -= 0.00 ds 0.wO al 

Inflown279.05ds 41.049 al Reach 7R: (new node) 
 eng gar= 467.0'  ax Vet  2.6 fps wdy= 376.60 ds oumow; 277.04 cis 40.962 al 

Inflow= 41.83 d s  6.693 al 
Lengftr405.0' Ma*Vel=1.3Ips Capac+7€8.96ds Ouifbaw=41.21 d s  6.667al 

In- 294.51 ds 46.048 a1 
Lengm- 241 .0' Max Vek 2.8 Ips Capacity= 433.14 CIS Oulfbw;. 29329 ds 46.000 al 

Reach 8: east runon ditch 

Reach 8R: (new node) 

2000 year stormheavy 
Prepared by GeoSyntec Consultants 
HydrocA~0.GQ dn COO929 0 1986-xlo1 W i  Microcompvter SvJtems 

Type 1124-hr Rainfalk13.00' 
Page 4 

f3/16/2004 

Subcatchment A vegetated final cover 

Runoff = 27.84 ds 0 12.17 hrs, Volume= 2.780 a1 

Runon by SCS TFI-20 memod. UHSCS. Time Span= 0.0024.00 hrs. dt- 0.05 hrs 
Type II 24-hr Rafnlall=13.W 

Tc Length Slope Velocity Capaaly Desniption 
(min) (leet) (Wfl) (Wsec) (ds) 
10.1 90 0.0500 0.1 Sheet flow. 

Grass: Dense n= 0.240 P2= 2.60' 

Grass: Dense n= 0.240 P2= 2.60' 

Grass:Deme n=0240 P2=2.60' 

Unpaved Kv- 16.1 Ips 

5.5 60 0.1000 0.2 Sheet flow, 

9.3 150 0.1700 0.3 Sheet Flow, 

0.5 190 0.1700 6.6 Shallow Concentrated Flow, 

25.4 490 Total 

Subcatchment A vegetated final cover 

Hydrograph Plot 

. . .  L... ......... . . . . . . .  . . . . . . .  
, . . i . . , . . . . . . .  -. . . . . . . . . . . . . . . . .  

......................... 

. . . .  . . . . . . . . . . . . .  

0 1 2 3 4 5 6 7 8 S 10 It 12 13 14 15 18 17 I8 18 20 21 22 P 24 
7- (mUn) 

080223 



Subcatchment B: vegetated final cover 

Rumff = 2 4 8 7 d s B  1203hr~.Volume= 1.754d 

Fhmdl by SCs iR20 mmod. UH=SCS. Time Spark 0.0024.00 hn. dl= 0.05 hm 
Type U 24-h Rainfab13.W 

Area(ac) CN Desaiption 
1.637 99 

Tc Lengih slope Velaay capadtv Desnfptbn 

6.6 90 . 0.0750 02 Sheet Flow, 
Grass:Dense ~ 0 . 2 4 0  P2=2W 

0.6 130 0.0250 3.4 63.06 Trapf'VefdRectChannelFlow. 
BoLW=O.o(y W.03' Z= 6.0 'f #?= 0.070 

2.9 320 0.0075 1.8 37.74 TMdReCtChannelFlo*. 
Bol.W=O.o(y W.03'2=4.066.O'f n=0.070 

(mln) (feet) (WR) (Wsec) (ds) 

. 12.1 540 Total 

Subcatchment B: vegetated final cover 

........ ~ . . . . . . . .  .I . . . . . . . .  _ _ _ i  . . . . . .  
. . .  : :.:T. ' .  . . .  .; : .. $1. :-. :..:- .:..:. . . . . . . . .  

. 1  , 

. . . . . . .  . . . .  . .  ,..: . . . . . . . .  
I .  . . . . . .  

. . . . .  . . . . . . . . . . . . . .  
. . . . . . .  , :.., " . _  . ,  . - . . . . . . . . . . . . . . . . . . . . .  . . . . . .  

2000yearstonn-heavy c - 5 5 2 9,  Tvpell24-hrRainl~=l3.00' 
prepared by ~ e ~ ~ y n t e c  ComUlTants Page 6 
HvdroCADB6.00 dnm092B Ol~ZUI lAppkd lAnommpl t  ersvrtem, 6/16Roo4 

Subcatchment C: vegetated final cover 

I?unon = 4 8 . 1 O d s B  1223hrs. vohime= 5297aI 

Areatac) CN DesaiDuon 
4960 99 

Tc Length sbpe Vebciry Capacay Descripson 
(mm) (leet) (Ml) (Wsec) (&) 
10.1 90 0.0500 0.1 sheel Flow. 

5.5 60 0 . 1 m  0.2 Sheet Flow, 

9.3 150 0.1700 0.3 Sheet Flow, 

0.5 190 0.1700 6.6 shallow concentrated Flow, 

4.5 370 0.0035 1.4 37.24 TrapNeelRactChannel Flow. 

Grass: Dense E= 0.240 P2= 2.W 

Grass: Dense E= 0240 P2= 2.60' 

Grass: Deme rt-0.240 P2=2.W 

Unpaved Kv= 16.1 Ips 

~ol.w=~.o(y ~ - 5 . 3 3 '  z= 6.0 8 4.0 *r 0.070 
29.9 860 TcsYal 

Subcatchment C vegetated final cover 

' WqpaphpfOt 

2000 year stomheavy 
Prepared by GeoSyntec Consultants 
HvdroCAC@ 6.00 dn Mx)929 0 1986-2001 Applied MiQOCanputer Svslems 

Type I/ 24hr Rainfa//= 13.00' 
Page 7 

6/16/2004 

Subcatchment D vegetated final cover 

Runoff = 47.77 ds B 12.21 hm. Volume= 5.070 a1 

Type II 24-hf Rainlalb13.00' 
Runoft by SCS TR-20 mlhod. UH-SCS. Tlme Span= 0.00-24.00 hn. dt= 0.05 hrs 

Areatad CN Desui~ti~n 
4.746 99 

Tc Length Slope Velocity Capadly Descriplion 
(mid (feel) (wft) (fvsec) (ds) 
10.1 90 0.0500 0.1 Sheet Flow, 

5.5 60 0.1wo 0.2 Sheet Flow. 

9.3 150 0.1700 0.3 Sheet Flow. 

0.5 180 0.1700 6.6 Shallow Concentrated flow, 

1.4 200 0.0083 2.4 109.24 TrapNeelRectChannelFlow, 

1.4 150 0.0045 1.6 72.93 TrapNeefRectChannelFlow. 

Grass: Dense n= 0.240 P2= 2.60 

. Grass:Dense ikO.240 P 2 = 2 W  

Grass: Dense n= 0240 P2= 2.W 

Unpaved Kv= 16.1 fp 

FW.W=O.OO' D=z.B~' z= 6.0 8 5.07 rt- 0.070 

BoLW=O.OO' D=2.66' Z= 6.0 & 4.0 'f ik 0.070 
28.2 630 Total 

Subcatchment D vegetated final cover 

Wdrosraph . .  . , , . . .  . .  . . . . .  . . . . . . . .  . .  _._ ...... i . . . . . . . . .  . . . . .  

ZOO0 year storm-heavy 
Prepared by GeoSyntec Consunants 

T p e  /I 24hr Rainlak13.00' 
Page 6 

HydrcCAWD 6.00 dn ooo929 Q 1986-2001 Applied Microcomputer Svslemr 6/16/2004 

Subcatchment DDR: (new node) 

Runofl = 12.52 ds 8 12.05 hrs, Volume= 0.926 a1 

Runoff by SCS TR-20 melhod. UHSCS. Time Span= 0.00-24.00 hrs. dl= 0.05 hn 
Type II 24-hr Rainfalt13.00' 

Tc Lenglh Slope Velaily Capadly DescdpUon 
(min) (feel) (Ml) (Wsec) (ds) 
12.2 210 0.1700 0.3 Sheet Flow, 

0.2 12 0.0500 1.2 Sheet Flow, 
Grass: Dense n= 0.240 P2= 2.W' 

Smoolh surlaces n= 0.01 1 P2= 2.6V 
1.4 241 0.0050 2.9 347.35 TrapNee/RectChaMel Flow, 

Bot W=O.OO' D-5.50' Z= 6.0 8 2.07 ik 0.070 
13.6 463 Total 

Subcatchment DDR: (new node) 

Hydrqlraph Plot 



.. 
2000 year stonn-heavy -; .-j . T p  11 24-h Rainfaa=13.00' 

H v m o c ~ 6 . W  dnmo929 O ~ ~ E S - ~ ~ ) ~ A D P ~ B ~ L C ~ ~ ~ X ~ P U I ~ I ~  6/16/2004\ 
PreparedbyGeoSynlec-a '* (., L Page 9 

Subcatchment E vegetated final cover 

Tc Lengih Sbpe Velocity capacity Desx@tion 

10.1 90 0.0500 0.1 sheet Flow, 

5.5 60 0.1000 02 sheet Flow. 

9.3 150 0.1700 0.3 sheet Flow. 

0.4 170 0.1700 6.6 S h a n a  concentrated Flow. 

0.4 50 0.0045 2.0 l(38.55 TlaplveclRactChannelFlorv. 

1.8 320 0.0105 3.0 14E.F TrapNaemectChannelFlow. 

(min) (leet) (Mt) (Wsec) (6) 

Grass:Deme n=0.240 P2-260' 

i h . % % D m  -0240 P2=2.W 

G- D m  n= 0240 P2= 2.W 

Unpgvad Kv= 16.1 lp 

BOLW=O.W 03.32 z= 6.0 a 4.0 *r n= 0.070 

BO(.W=O.OO' w . P z = ~ . o ~ ~ . o * ~  n=o.070 
27.5 840 Total 

Subcatchment E vegetated final cover 

HydrDgraph- 

2000 year stormheavy 
Prepared by GwSyntec Consultants 
HvdrccAm6.m dn 0009~1 o 1986.2001 b n e d  ~icmmmputer systems 

Type 1124-hr Rajnlai7=13.00' 
Page 11 

6/16/2004 

Subcatchment FFR: vegetated final cover 

RunoH = . 48.4OdsO 12.20hrs. V o l w  5.086al 

RunoH by SCS TR-20 method, UH=SCS, l ime Spark 0.00-24.00 hn. dl= 0.05 hrs 
Type It 24-hr Rainlak13.00' 

Areatac) CN Desuiption 
4.760 99 

Tc Length Slope Velodty Capadty oesuiptkm 
(min) (feet) (wfc) (Wsec) (ds) 
10.1 90 0.0500 0.1 Sheet Flow. 

Grass: Dense n= 0.240 F2= 2.60' 

Grass: Dense 0.240 P2= 2.60' 

Grass: Dense n= 0.240 P2= 2.60' 

4.8 50 0.1000 0 2  Sheet Flow, 

9.8 160 0.1700 0.3 sheet Flow. 

0.3 120 0.1700 6.6 Shallow Concentrated Flow, 

0.0 12 0.0500 4.5 S h a h  Concentrated Flow. 

2.7 467 0.0050 2.9 392.06 T r s p N d e c t  Channel Flow, 

Unpaved Kv= 16.1 Ips 

Paved Kv=20,3tps 

BOLW=O.M)' c s . 4 9  z= 6.0 a 3.0 7 n= 0.070 
' 

27.7 899 Total 

Subcatchment FFR: vegetated final cover 

Hydrograph Plot 
A I EizI 

Subcatchment F vegetated final cover 

Rurofl = 48.59dse 122ohrs.vclume= 5.143aI 

TC Length Slope Vebdty Capadly k s x i p t i i  

10.1 90 01)500 0.1 S k t  Flow, 

5.5 60 0 . 1 m  02 sheet flow, 

9.3 150 0.1700 0.3 sheet flow, 

(min) (feel) (WR) (Wsec) (a+) 

Grass: Dense n= 0.240 F% 2.60' 

Grass Dense n= 0.240 m2.60' 

Grass: Dense n= 0240 ~ 2 =  2.60' 
Shallow Concentrated Flow, 
Unpaved Kv=16.1@ 

BoLW=O.o(y 03.68' Z= 4.0 h 6.0 'f n= 0.070 

0.4 175 0.1700 6.6 

2.7 360 O.Oo50 2 2  150.56 TrapNeelRectChanndFlow. . .  . . . . .  

28.0 835 Total 

Subcatchment F vegetated final cover 

. . . . . . . .  

Tvpe 11 24-hr Rainla/1=13.00' 
Page 12 

2000 year storm-heavy 
Prepared by GeoSyntec Consultants 
HydroCAWD6.00 SmooO929 0 1986-2001 AppliidMiaocompuferSyslerns 6/16/2004 

Subcatchment G: vegetated final cover 

RUn~fl  = 49.93ds8 122Ohrs. Vdume= 5284af 

RunoH by SCS lR-20 mehd, U H S C S .  Time Span= 0.00-24.00 hn. dl= 0.05 hls 
Type I1 24-hr Rainlalbl3.W' 

Areafac) CN Desdption 
4.946 99 

Tc Length Slope Velodty Capaaw Desuipbn 
(min) (leet) (WH) (W=) (ds) 
10.1 90 0.0500 0.1 Sheet flow, 

5.5 60 0.1WO 0 2  Sheet Flow, 

9.3 150 0.1700 0.3 Sheet Flow, 

Grass: Dense n= 0.240 P2= 2.60' 

Grass: Dense n=0240 P2=2.60' 

Grass: Dense n= 0.240 P2= 2.60' 
Shallow Concentrated Flow, 0.4 175 0.1700 6.6 
Unpaved Kv= 16.1 lp 

2.7 370 0.0050 2.3 153.25 TrapNdectChannelFlow, 
Eot.W=O.W 03.wZ=3.Oa6.O'f n=o.070 

28.0 845 TOlal 

Subcatchment G: vegetated final cover 

Hydrograph Plot 

I 
. . .  

. . . . . . . .  

. . I  , 1 
. . . . . . . . . .  . . . . . .  . .  
. . ,  . . 
. . . .  . . . . . . .  

0 I 2 3 4 '5 8 7 8 9 IO 11 12 13 14 15 18 I? I8 19 a 21 a D 24 
n," (MI.] 



Type I1 24411 Rainfalk 13.w' 
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2000 year stomheavy 
Prepared by GwSyntW Co 
HvdrocADQ 6.00 dn ooo929 0 16a€-2001 h s e d  M i  

Subcatchment HR: vegetated final covea 

Rumff = 48.22dse 1218hrq vchrme- 4 . m a l  

Runoff by SCS TR-20 mew. LRtscs. Tim, S+am 0.00-24.00 hrs. dk 0.05 hrs 
Type II 244u Rainfa!klB.W 

Area(ac) CN OescrlpUOn 
4590 99 

Tc Length slope VelodtY capacity Desaiprion 
( ~ )  (feet) (WR) (Wsec) (dsl 
10.1 90 0.05oO 0.1 Sheel Flow. 

4.8 50 0.1ooo 0 2  sheel flaw, 

9.3 150 0.1700 03 Sheet Flow. 

Grass: Dense n= 0.240 p2= 2W 

Grass: Dense n= 0.240 pz 2.60. 

GrasS Dense n= 0240 PZ= 260' 

Unpaved KV=16.1fps 

Bd.W=O.o(r 05.70'Zp3.086.0'1 mO.070 

0.4 160 0.1700 6.6 ShallwcarentratSdFkw, 

1.6 400 0.0100 4 2  612.82 TraplveelReaC@IldRa. 

262 850 Tolal 

Subcatchment HR: vegetated final cow 
Hydrograph PM 

A . .  . .  . .  I 

. . . . .  , . . ,. , . . . . . . .. . . . . . . 
. . .  . 

. . . . . .  

. , . . . .  . . . :  . 

0 1 2  3 4 5 6 7 8 9 1 0 1 1  1 2 1 3 1 4 1 S 1 8 1 7 1 8 1 9 ~ ~ ~ ~ 2 4  
Tlrn (houri) 

2000 year stomheavy 
Prepared by GeoSyntec Consultants 
HvdmCADB 6.00 sin COO929 0 1986.2001 ApPTied MicmcMnpuIer Svstems 

Page 15 
6/16/2004 

Twe 1124-hr RainfaN=l3.W' 

Subcatchment IR: (new node) 

Runoff = ' 8.01 ds 0 12.02 hrs. Volume= 0.557 a1 

Runoff by SCS h7-20 method. UkSCS, Tune Span= 0.00-24.00 hrs. dt= 0.05 hrs 
Type II 24-hr Rainlalb13.00' 

Area(ac) CN Description 
0.520 99 

Tc Length Slope Velodty Capadly Description 
(min) (feel) (Wn) (rtlsec) (ds) 
10.3 170 0.1700 03 Sheet flow, 

0.2 12 0.0500 1 2  Sheet Flow, 

1.0 144 0.0050 2.4 182.19 TrapNeelRectChannelRorr. 

Grass: Dense n= 0.240 P2= 2.60' 

Smooth surfaces n= 0.011 P2= 2.60' 

Bd.W=3.W D=3.80'Z=6.083.0'1 fkO.070 
11.5 326 Total 

Subcatchment IR: (new node) 

Hydrograph Plot 

2000 year stonn-heavy 5 5 2 '9 Tpl/24-hrRainra/=13.W' 
Prep~edbyGeoSynteCcOldl&S Page 14 

Subcatchment I: runon east of OSDF 

HvdmcAwD 6.00 ~ ooo929 0 lssg2001 AwLed UuDampner Svsle& 6/1 snaoq 

RuDn = 624dsf2  IZIZ~IS. vw 0.517al 

Fhmoff by SCS TR-20 memod. UkSCS. Tme Span= 0.00-24.00 hrs. dl= 0.05 hrs 
Type 11 24iu Pahtalkl3.W 

Tc Len@ slope Velodty Capadty Desafption 
Irrdn) (bet) (Mi) (Wsac) (CtS) 
19.9 210 0.0500 02 Sheet Fbw, 

Grass: Dense n= 0240 P2= 2.W' 

Bot.W=O.O# b2.03' Z= 4 0 8 6.0 7 n= 0.070 
0.5 55 0.0075 1.8 37.74 TrapNfd4ecI Channel Flaw, 

20.4 265 Total 

Subcatchment I: runon east of OSDF 

n r ~ o t l r w  -1 

2000 year stonn-heavy 
Prepared by GeoSynlec Consutlanls 
HymoCADB6.OO dn ooo929 0 1985-2331 AmSed Mcrmputer  Systems 

Type I1 244r  Rainfa/I=l%OO' 
Page 16 

6/16/2004 

Subcatchment J: runon east of OSDF 

Runoff = 9.07'3s 0 12.40hrs. Volume= 1.207al 

R u n ~ f f  by SCS TR-20 m e w .  UH=SCS. Time Span= 0.0024.00 hrs. Q= 0.05 hffi 
Type II 24-hr Rainla11=13.00' 

Area(ac) CN Description 
1.242 90 

Tc Length slope Velodty Capacity Desaiption 
(ndn) (leet) (Wlt) (Wsec) (ds) 
41.9 300 0.0158 0.1 Sheet flow, 

Grass: Dense n= 0.240 P2= 2.60' 

Unpaved Kv= 16.1 Ips 
0.8 100 0.0158 2.0 Shallow Concentrated Flaw. 

1.8 150 0.0035 1.4 37.24 TrapNeelRwt Channel flaw, 
~ot.w=~.oo' k2.w z= 6.0 a 4.0 '1 n= 0.070 

44.5 550 Total 

Subcatchment J: tunon east of OSDF 

Hydrograph Plot 

000226 



I 

2000yearstonn-heavy Ii ~ i , ' Type I /  2 4 4 ~  Rahfalk13.00' 
prepared by GeoSynlec CMlsunants paga 17 
HvhCADB 6.00 Yn WO929 0 1986-2001 holed Llaommputer Svslemt w1 mocq 

Subcatchment JA: (new node) 

Runoff = 29.95&8 12.14hrs. V W  2.77Oaf 

RIlnoH by SCS TR-20 memod. UH=SCS. T i  Spsn- 0.00-24.00 hrs. dk 0.05 hrs 
Tv~e1124-hrRa!nfaIk13.00' 

Tc Length Skpe Velocity Capacity Descmtion 

9.2 80 0.0500 0.1 sheet flow. 
(min) (feel) (Ml) (Wsec) (ds) 

Grass: De& n= 0.240 P2= 2.60' 
2.5 22 0.1WO 0.1 sheet flow. 

-Dame n=0240 P2=2.60' 

Grass: Dame n= 0.240 P2= 2.60- 

Unpaved Kv=16.1lps 

10.0 165 0.1700 0.3 sheat Flow. 

0.4 145 0.1700 6.6 Shallow Concentrated flow, 

0.0 12 0.0500 4.5 Shallow Concentrated flow, 
paved Kv=20.3fus 

221 424 Total 

Subcatchment JR: (new node) 

2000 year storm-heavy 
Prepared by GeoSynlec Consultants 
HydmCALkB6.00 sln ooO929 0 1986-2001 Applied Microcomputer Syslems 

Tpe 1124-hr Rainfa//=13.00' 
Page 19 

6/16/2004 

Subcatchment L: runon east of OSDF 

Runon = 14.28ds 8 12.31 hrs. Volume= 1.653al 

Runon by SCS TR-20 method. UH=SCS, l ime Span= 0.00-24.00 hffi. dk 0.05 hrs 
Type II 24-hr Rainlalb13.00' 

Area(acl CN Description 
1.779 86 

Tc Length Slope Velcdly Capacity Description 
(ndn) (feel) (Ml) (Iclsec) (ds) 
34.9 300 0.0250 0.1 sheet flow. 

Grass: Dense n= 0.240 P2= 2.60' 

Unpaved Kv= 16.1 lps 

Unpaved Kv= 16.1 Ips 

Bol.WEo.00' D=3.32'2=6.083.07 rkO.070 

0.9 140 0.0250 25 Shallow Concentrated Flow, 

0.9 170 0.0375 3.1 Shallow Concentrated flow, 

0.5 90 0.0105 3.0 148.58 TrapNee/RectChannel flow, 

37.2 700 Tolal 

Subcatchment K runon east of OSDF 

Flunoff = 14.65dsO 12.63- Volume= 2.425al 

Ruan by SCS TR-20 memod. UH-SCS, Time Span= 0.00-24.00 hrS. dl= 0.05 hrS 
Tvpe II 24-hr Rainfa!kl3.@Y 

Area(a.3 CN Dewrfpuar 
2.623 86 

Tc Length slope Vetociry Capacity D & p h  
(min) (feel) (WH) (Wsec) (&) 
58.0 300 0.0070 0.1 Sheet Flow, 

Grass: D e w  n= 0.240 P2= 2.60' 

Unpaved Kv.16.1lps 

Bol.W=O.oD' D-2.W 2=6.084.07 n=0.070 

2.1 290 0.0200 2.3 Shallow Concentrated flow, 

2.3 250 0.0045 1.8 7293 TrapNeslRectChannelflow. 

624 840 TOW 

Subcatchment K runon east of OSDF 

.... ... ... . .  .. ... ... .... .... .. . 
I . . . .  , .  . 

.... i_ 2 2 . :  . . , .  

. / . . .  

Eia 

Type I /  Z4hr Rainfa//=13.00' 
Page 20 

6/16/2004 

2000 year storm-heavy 
Prepared by GeoSynlec Consultants 
HvdrcCALkB 6.00 sln 000929 0 19862001 Applied Micmcanwler Systems 

Subcatchment M: runon east of OSDF 

RunoR = 41.83ds 8 12.59hrs. Volume= 6.693af 

RIJIWH by SCS TR-20 method. UH=SCS. Time %an= 0.00-24.00 hrs. dl= 0.05 hrs 
Type II 24-hr Rainlalk13.00' 

Area(ac) CN Desnipb 
7.224 86 

Tc Length Slope Velocity Capacity Demiption 
(min) (feel) (WH) (Wsec) (ds) 
50.3 300 0.0100 0.1 Sheet flow, 

Grass: Dense n= 0.240 W= 2.60' 

Unpaved Kv= 16.1 lps 

Unpaved Kv= 16.1 lps 

3.1 350 0.0139 1.9 Shallow Concentrated Flow, 

1.4 180 0.0167 2.1 Shallow Concenlrated flow, 

4.7 333 0.0125 1.3 3.00 TrapN&ect Channel Flow, 
Bol.W=O.W DEo.82 E 4.0 8 3.0 7 n= 0.070 

59.5 1,190 Tolal 

Subcatchment M: mnon east of OSDF Subcatchment L runon east of OSDF 

Hydrograph Plot  
n 

Eia 
Hydrograph Plot 

- - - 
B 



Subcatchment N. runon east of OSDF 

Runoft = 77.52ds8 1245hrs. Volume- 10.687al 

Runofl by SCS TR-20 memod. UH=SCS. Tm Span= 0.0024.00 Ius, dk 0.05 hrs 
Type II 244U Raintao=13.GV 

Area(ac) CN clesuwm 
11.664 85 

Tc Lenglh slope Velodty Capacity Desalption 
(m'n) (teet) (WH) (fvsec) Ids) 
38.3 300 0.0198 0.1 Sheet Flow, 

GrassDense EO240 P252.W 
5.7 770 0.0198 2.3 Shanow Concentrated Flow, 

4.4 395 0.0100 1.5 61.88 TraplvselReachaMelFlo*r. 
Unpaved Kv=16.1Ips 

mw=o.w D=I.IT z=s .oa3 .o - r  rt0.070 
48.4 1.465 Togl 

Subcatchment N. runon east of OSDF 
HVQoeraph PW 

. . . . . . . . . .  
. , . .  

0 1 2  3 4 5 (I 7 0 9 1 0 1 1 1 2 1 3 1 1 1 5 1 ( I 1 7 1 ( I 1 D P 2 1 P 2 9 1  
hr ihoun) 

2000 year s tomheavy  
Prepared by GeoSyntec Consultants 
HvdroCADS 6.W dn 000929 0 1986-2001 ApDlied Microcomputer Swtems 

J ~ p e  /I 24-hr RainfaI=ibOo' 
Page 23 

6/16/2009 

Subcatchment Q: runon east of OSDF 

Runoff = ' 11.56 CIS 0 12.36 hrs. Volume= 1.428at 

Runoff by SCS h - 2 0  method. UH=SCS. Time Span= 0.W24.W hrs. dt= 0.05 hrs 
Type II 24-hr RaintalI=13.00' 

Area(ac) CN Descr ip l i  
1.520 87 

Tc Length Slope Velocity Capaaty Desniption 
(min) (feel) (WH) (Wsec) (ds) 
38.1 300 0.O2Oo 0.1 Sheet Flow, 

Grass: Dense n= 0.240 P2= 2.60' 
1.8 250 0.0200 2.3 Shallow Concentrated Flow, 

0.8 170 0.0100 3.4 543.34 T r a p N ~ e c t C h a n w l f l o w ,  
Unpaved Kv= 16.1 fps 

.~~t .wa.oa '  ~ - 4 . 0 8 ' ~ = 5 . 7 a 1 3 . 5 . r  rt0.070 
40.7 720 TOM 

Subcatchment 0 runon east of OSDF 

Fhmoff = 78.19ds 0 12.40hrs. votume= 10.149at 

Runoff by SCS TR-20 memod, UHSCS. T i  Sparp 0.0024.00 hr6, dl= 0.05 hrs 
~ y p e  n 2 4 4 ~  Ibhb!kl3.W 

Tc Length slope Vetocity Capacity Descriprion 
(mbr) (test) (MI) (fvsec) (as) 
38.1 300 O.mo0 0.1 sheet Flow. 

Grass: Dense n= 0.240 P2= 2.60' 

Unpaved Kv=16.1 Ips 
3.1 420 0.0200 2.3 shallow concentrated Flow. 

2.8 250 0.0100 1.5 63.91 TrepNeeRlest Channel Flow, 
BocW=O.W Ckl . lT Z= 60.0 h 3.0 7 II= 0.070 

44.0 970 Total 

I 
B 

0 

Subcatchment 0: runon east of OSDF 
H-Plot 

. . _ :  ........ . . .  . . . . . . . . . . .  ,... . . .  . . .  . . . . . .  I _ i  . . .  . .  
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2MH) year stomheavy 
Prepared by GeoSynlec Consultants Page 24 
WroCADS6 00 dnm929 0 1986-2001 Applied M m m w l e r  Systems 6/16/2004 

Jvpe I /  24-hr Rahfak13.W' 

Reach 1: runoff channel 

I651 Warning: Inlet elevation not specified 

OutRWv = 49.07 d s  0 12.22 hm Volume= 5.034 at. Atten= 6% Lag= 8.5 rnin 

Routing by Stm-lnd+Trans method. Tbne Span= 0.00-24.00 hrs. dl= 0.05 hrs 
Max. Velodty= 1.5 Ips. Min. Travel T i  4.6 min 
Avg. Velocity = 0.6 Ips, Avg. Travel The=  11 .l min 

Peak Depth= 2.59' 
Capadty at bank lult 1.099.51 d s  
0.00' x 8.29 deep channel, n= 0.070 Len@= 405.0' Slope= 0.0035 T 
Sue slope z-vakm= 6.0 4.0 'r 

lnffow = 5244ds (D 12.08ha VOhmm= 5.051 at 

Reach 1: runoff channel 

Subcatchment 0: runon east of OSDF 
Hydrograph Plot 

300228 



I . .  . *.' T p  N 2 4 4 ~  Rainfa//= 13.00' 

1WZ0O.l 

2OOO year storm-heavy . .  
PraparedbyGeoSyntecConsu& 4 1  1 wge 25 
HvmocAWD 6.00 Sm ooo929 0 19@&2001 &died LClcrrxxmmer svslrms 

Reach 2: runoff channel 

[65l Warning: Intel elevation m spadfied 

mRav = 104.36dSo 1223hrs.Vohrme= 11.538aI 
OutROw = 102.73cfsO 12.32hrs. Vohrme= l1.513al. Allen=P& Lae5.4nim 

paak D e p k  2.94' 
Capacity at bank lull= 680.57 cfs 
0.W x 6.m deep channel, n= 0.070 Length= 385.V slope= 0.0064 
side slope Z - V ~  6.0 5.0 .r 

Reach 2: runoff channel 

2000 year s tomheavy 
Prepared by GeoSyntec Consultants 

rypa 1124-hr Rainfall=l3.00' 
Page 27 

MmCADB6.W sln OOO929 8 198&2001 Applied M i p u l e r  Systems 6/16'2004 

Reach 3R: (new node) 

1401 Hint: Not Described (Outtlow=lnflow) 

Inflow = 18008cfsO 125BIUS. Volums= 28844af 
OumoW E 18008ckO 1259hyr Volume= 28844af. ARen=O%. Lag=OOmmn 

RouUng by Stor-lnd+Trans mulod. lime Span= 0 0024 00 hn. dt= 0 05 h n  

Reach 3R: (new node) 

Hydrograph Plot 
A I 

2OOO year storm-heavy 5 , T p  I/ 2 4 - t ~  Rai11fal~13.00' 
Prepared by GeoSyntec Consultants Page 26 

6/1- HvmDcADlD 6.00 Sm rm929 0 1986-2001 ADPW Mkrcamarter Systems 

Reach 3 runoff channel 

1651 warnine: Inkt atevauon mspeciried 

tnllow = 155.41 cfs0 12.30- Vdume= 19.009af 
OutROrv = 153.39cfs8 12.37- Volume= 18.973af. Anen= 1%. Lap4.6min 

Max V e l o d b  27 Ips. Mm Travel Tbne= 2.5 min 
Avg. Velcdty = 1.1 Ips. Avg. Travel The= 5.9 min 

Peak D e p k  8% 
Capacity a1 bank wt 681.67 ds 
0.W x 6.26' deep channel. n= 0.070 ~ e n g t b  405.V w e =  0.0075 'r 
Side Slope 2-value; 3.0 6.0 7 

Routing by StOr-lndtTrans memod The S m -  0.0024.00 IUS. dl= 0.05 IUS 

Reach 3 tunoff channel 

Hydmgraph Plot 

. . . . .  
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2000 year stomheavy 
Prepared by GeoSyntec Consultants 
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Reach 4: runoff channel 

1651 Warning: Inlet elevation not spedfied 

l n h  = 20622cfsB 12.34h6 Volume= 25.911 af 
OutROw = 203.76 cfs 8 12.42 hrs, Volume= 25.859 el. Atten= 1%. Lag= 4.9 m 
Routing by Stor-lnd+Trans ~ W .  lime Span= 0.00-24.00 hrs. dl= 0.05 his 
Max. Velocity= 2.4 Ips, Mln. Travel Time= 2.7 ndn 
Avg. Vdodfy = 1 .O fps, Avg. Travel Time= 6.3 mm 

Peak D e p b  4.12' 
Capaaty at bfmk MI= 590.36 CIS 
0.W x 6.14' dew channel. n= 0.070 Len- 395.0' slope= 0.0050 T 
Side Slope Z-vabe= 4.0 6.0 'I 

Reach 4 runoff channel 

Hydrograph Plat 

. . . . .  . . . . . . . .  i . . . .  . . . . .  . : .  

. . . . . . . . . . . . .  . .  I , .  

0 1 2 3 4 5 8 7 8 9 IO I I  12 13 14 15 15 17 18 19.20 21 22 P 24 
Tin* 1-1 

000229 



Reach 5 runoff channel 

lnRow = 236.6OclsO 12.39hrs. Vohnne= 31.002d 
Oumow = 234.19ds(D 1247hrs. V- 30.942a1 Allen;. 1% Lap4.7min 

RouUng by StOr-lrd+Trans method. T I  Spar!= 0.00-24.00 hrs. dl= 0.05 hrs 
Max. V e M +  2.5 fps. MB. Trawl Tm- 2.7 min 
Avg. Ve&ity D 1.1 Qs. Avg. Travel T i  6.1 min 

. 

Peak Dep* 4.53 
Capa&y at ban% h d k  360.07 cfs 
O.W x 5.32 d e e ~  ~ h a ~ d .  n= 0.070 Len- 405.0' Swe= 0.0050 7 
side slope z& 6.0 3.0 *r 

Reach 5 runoff channel 

Hydrograph Plot 

. . . . . .  ........... 
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Reach 7: east runon ditch 

1431 Hint: Has IM inflow (Outnow=Zem) 

outnow = ' 0.00cfs8 o.whrs, volume= 0.0waf 

Routing by Stw-ind+Trans melhod. Time Span= O.CU24.00 hrs. dl= 0.05 hrs 
Max. Velodlp 0.0 Ips, Min. Travel Time= 0.0 rnln 
Avg. Velodty = 0.0 Ips. Avg. Travel Time= 0.0 mm 

Peak Depth= 0.W 
Capacity at bank lull= 104.13 CIS 
0.00' x 3.10' deep channel. n= 0.070 Length= 395.0' Slape= 0.01257 
Side Slope 2 - v a b  4.0 3.0 'r 

Reach 7: east runon ditch 

Typa /I 24hr M a n =  13.00' 
Page 30 
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2000 year stonn-heavy 

Reach 6 runoff channel 

[6q w a  Inlel ?tim mtspecifled 

hnkw = 26281dsO 12444Vohnne=  38226al 
olmbrv = 259.87clsO 12-hm Vohnne= 38.144at Allen;.l% La0=5Smb, . -  a FlCUlhg bv SLor-lnd+Tm memod. Timt Span. 0.0024.00 hm, dk 0.05 hrs 
Max. V-- 2 6  fps. M h  Travel T i  3.1 n6, 
Avg. Velodly = 12 Qa Avg. Travel Trme= 7.1 mb, 

Peak Depl!l= 4.71' 
Capacity at bank id 433.33 cfs 
0.00' x 5.70' deep channel. n;. 0.070 Le- 490.0' slope= o.oom*r 
side slope z&a= 6.0 3.0 *r 

Reach 6 runoff channel 

Hy6mgrsph- 

. . . . . . . . . . .  . . . . . . . . . . . . . . . . .  
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Reach 7R: (new node) 

1651 Warning: lnlel elevaSon no1 spedled 

l n h  = 279.05cfs B 12.51 hrs. Volume= 41.049af 
OutRow = 277.04 cfs B 12.59 hrs. Volume= 40.962 al. Allen;. 1%. Lag= 5.1 min 

Rwtbrg by Stor-lnd+Trans method. Time Span= 0.00-24.00 hrs. dt= 0.05 hrs 
Max. Velocity. 2.6 lps. Min. Travel lima= 2.9 min 
Avg. Veloci I 1.2 fps. Avg. Travel Time= 6.5 min 

Peak Depth= 4.62 
Capacily a1 bank luU= 376.60 c k  
0.00' x 5.41' deep channef. n= 0.070 Length= 467.0' Stope= o . 0 0 5 0 ~  
Side Slop Z-vaiue= 6.0 3.0 7 

Reach 7R: (new node) 

. . . . . . . . . . . . .  .... 

0 I 2 3 4 5 6 7 0 0 10 11 12 13 14 15 16 17 I8 19 20 21 ZZ P 24 
n- 1-1 



Reach 8: east runon ditch 

[651 Warning: met elevatkm not spedfied 

lnAar = 41.83ds(P 12.59- Vohnm= 6.693aI 
= 41.21 ds 0 12.74 hm Vdunw= 6.687 af, Attert. 1% Lag= 8.9min 

by Sl~r-lnd+Tram memod. lime Spats 0.W24.a) hrs. dl= 0.05 hn 
Vel&+ 1.3 ips. Mln. Travel Tmvh 5.0 min e Ve&ly = 0.6 ips. Avg. Travel T b  10.9 min 

Peak D e p h  1.01' 
Capacity at bank ML- 768.96 ds 

Side slope z - v h  58.0 3.0 *r 
0.W x 3.01' deep channel. n= 0.070 Lenglh- 405.V slope= 0.01 00 T 

Reach 8: east runon ditch 
~ m r a o h p l o t  

. . . . . . . .  
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Reach 9 east runon ditch 

1651 Warning: 1n.W elevation rnl specified 

lnnow = 110.42 ds 0 12.54 hrs, Volume= 17.353 af 
OutRow = 108.78cIsO 12.68hrg Volume= 17.290al. Anen=l%. Lag.8.4min 

Routing by Stor-lnd+Trans memod. Time Span= 0.00-24.00 hrs, & 0.05 tis 
Max. Vek+ 1.7 fps. Min. Travel Tima= 4.7 min 
Avg. Velocity = 0.8 fps. Avg. Travel lime= 102 min 

Peak Depth= 1.43' 
Cam& at bank M1= 5.717.07 6 
0 . k  1-6.31' deep channel.- n~0.070 ~engvt=475.(~ slope= O . O ~ O O * ~  
Side Slope Z-vabe- 60.0 3.0 T 

Reach 9 east runon ditch 

R W l l ~ l  b~ SIdnd+Tram method. Tm .Span= 0.W24.W hm d k  0.05 lus 
Max. Veloci+ 2.8 Ips. Min. Travel Trme= 1.5 min 
Avg. Vetaity = 1.3 Ips. Avg. Travel Tune 32 min 

PeakDeph 5.16' 
Capacity a1 bank full= 433.14 d s  
0.00' X 5.97 deepchannel. n=0.070 Leng(h=241.V s ( o p e O . & ' ~  
side slope .?-due= 6.0 2.0 'r 

Reach 8R: (new node) 
Ydmgraph plot 

. . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . .  . .  
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Reach 9R: (new node) 

1651 Warning: Inlet elevation not spedfied 

lnfbw = 294.58 cfs 0 12.61 Ius. Volume= 46.927 af 
OUmow = 293.80 dS O 12.64 hra Volume= 46.897 af, Allen= 0%. Lag= 1.5 min 

Routing by Slor-lnd+Trans method. lime span= O.Gik24.00 hs.  d k  0.05 hrs 
Max. Velocity= 2.7 Ips. Min. Travel T b  0.9 min 
Avg. Velocity = 1.2 fps. Avg. Travel lime= 2.0 min 

Peak D e p h  4.61' 
Capacity at bank fuk 1234.57 ds 
3.00' x 8.24' deep channel. n= 0.070 Length- 1 4 4 6  Slope= 0.0050 T 
Side Slope Z-value= 6.0 3.0 'r 

Reach 9R: (new node) 

- 
d - 
Y 
1 
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e SUBCATCHMENT AREA AND HYDRO CAD^ INPUT PARAMETERS FOR THE CALCULATION OF 
WEIGHTED CN 

2000 YEAR STORM DESIGN SCENARIOS 

Note (I): The weighted curve number of the final cnver system is assumed to be 98, as consistent with the OSDF final Design Package, prepared by GeoSyntec Consultants 
for the United States Dep-nt of Engeqy, Fernald Environmmtal Management Project, in May 1997. 
Note (2): The Antecedent Moishlre Condition 0 was calculated using the equation CN(IU) = 23CN(U) / 10 + 0.13CN(n). 

N/A - Not Applicable 

2000 Year Storm AttachmentsK2 

{’’ 09.34 
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