Department of Energy
Office of Legacy Management

August 21, 2008

Mr. Carl Spreng

Rocky Flats Cleanup Agreement Project Coordinator
Colorado Department of Public Health and Environment
4300 Cherry Creek Drive South

Denver, CO 80246-1530

SUBJECT:  Original Landfill Seep #7 Drain Extension Design Dated August 12, 2008, and
Tetra Tech Hydrologic Analysis Calculation Memorandum for Diversion Berms
Dated August 19, 2008

Dear Mr. Spreng:

This correspondence is to transmit the enclosed subject drain extension design drawings and
hydrologic analysis memorandum for Colorado Department of Public Health and Environment
review and approval. Per your request, we are forwarding a copy of this letter and the enclosures to
Vera Moritz, U.S. Environmental Protection Agency, Region 8.

The hydrologic analysis memorandum includes the berm profile drawings showing where each
berm height will be raised to conform to the 1,000-year minimum height.

The Original Landfill Monitoring and Maintenance Plan modification we are preparing for
submittal will include reference to the design drawing and the analysis, as approved. We are
planning to start construction of the drain extension and addition of soil to raise the berm heights in
early September 2008.

If you have any questions regarding the information in this correspondence or the enclosures,
please contact me at (720) 377-9682 or Rick DiSalvo at (720) 377-9674.

Sincerely,

% ” " //%?‘Zrm,z L

Scott R. Surovchak
LM Site Manager

RID/abm

19801 Germantown Road, Germantown, MD 20874 2597 B 3/4 Road, Grand Junction, CO 81503

3596 Collins Ferry Road, P.O. Box 8§80, Morgantown, WV 26505 626 Cochrans Mill Road, P.O. Box 10940, Pittsburgh, PA 15236

1000 Independence Ave., S.W., Washington, DC 20585 8] 11025 Dover Street, Suite 1000, Westminster, CO 80021-5573

REPLY TO: Westminster, CO Office
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Problem Statement:

This calculation memorandum addresses the minimum berm height requirements for the
Original Landfill surface water control structures (diversion berms) that are required to convey
the run-on to and run-off from the landfill footprint.

The Original Landfill (OLF) is located south of the former RFETS Buildings 440 and 460, along
the north hillside of a ravine in the Woman Creek drainage area, extending from approximate
elevation 6,040 feet at the top to elevation 5,950 feet at its base. Waste operations began in the
early 1950s and continued through 1968. The OLF site footprint has a maximum length along
the east-west direction of approximately 1,700 feet, and approximately 500 feet in the north-
south direction, with an approximate area of 20 acres. Construction activities at the OLF were
conducted in 2005 and included regrading, placement of a two-foot final cover and construction
of the diversion berms.

Seven diversion berms were constructed with three of the berms conveying flow westward to
the west perimeter channel while the remaining four berms convey flow eastward to the east
perimeter channel. The perimeter channels ultimately convey run-on and run-off to Woman
Creek. The Landfill Monitoring and Maintenance Plan, RFETS Original Landfill document states
the following in section 3.4.2:

“Areas of soil deposition that hinder the flow of surface water in a storm water channel
will be removed to maintain the designed channel configuration of at least 2% grade and
flow capacity as well as a berm height of 2 feet.”

However, despite the two-foot parameter specified in the M&M Plan for the OLF, Appendix D —
Landfill Engineering - Final Design Surface Water Management System Assessment of the OLF
Final Design Analysis and Design Calculations Report specifies the following as a portion of the
design criteria:

“Collect and control surface water run-off from the landfill as a result of the 100-year, 24-
hour storm event with freeboard capacity to handle the 1000-year, 24-hour storm event.”

A survey of the OLF was conducted by Flatirons, Inc. between April 30, 2007 and May 14, 2007
to determine the channel heights and flow line slopes of the diversion berms. This 2007 survey
data was used in this technical memorandum. The table below summarizes the berm height
results of the survey.

BERM HEIGHT UNDER PARAMETER®

2.0 FT. DESIGN 1000-YR, 24-HR STORM EVENT
<20FT FLOW DEPTH, FT < 1000-YR
BERM NO. 1 64% 1.60 25%
WEST | BERM NO. 2 81% 1.75 58%
BERM NO. 3 56% 1.64 28%
BERM NO. 4 69% 1.79 48%
0
EasT | BERMNO. 5 86% 1.79 63%
BERM NO. 6 82% 1.79 49%
BERM NO. 7 62% 1.79 33%
TOTAL 73% 45%
Tetra Tech OLF Diversion Berm Analyses
August 2008 Project: 114-181750.107.1
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The 1,000-year, 24-hour storm event flow depths in the table above were obtained from Table
D-3 of Appendix D of the OLF Final Design Analysis and Design Calculations Report.

In order to reduce the amount of construction required to raise approximately 45 percent of the
total diversion berm length, site personnel proposed re-analyzing the diversion berms by using
Flatirons, Inc.’s June 25-27, 2008 topographic survey data as well as sub-dividing the individual
diversion berm drainage areas. Theoretically, the required berm height for the upstream
portions would be shorter than the downstream portions thus reducing the cost of corrective
construction activities. Original calculations by Kaiser Hill in 2005 estimated the peak flow for
the diversion berm outlet and used this peak flow to determine the required berm height for the
entire length of the individual diversion berm. This is common engineering practice. These
analyses essentially duplicated the Kaiser Hill analyses with the exception being the use of
existing topography and sub-dividing the drainage areas.

Method of Solution:

e Analyze for 1,000 yr., 24 hr. storm event.

e Analyze for 100 yr, 24 hr. storm event.

¢ Channel runoff shall be analyzed by creating sub-basins which will be approximately 200
feet along the diversion berm channel and extend upslope to next berm ridge.

e Use the Soil Conservation Service (SCS) to estimate peak flows for each sub-basin.

e Use HEC-RAS to estimate water surface profile for the estimated 100-year and 1,000-year
peak flows.

¢ HEC-RAS runs to use cross-sections on 10-ft. centers from existing grades and contours.

e Check existing berm height against required berm height as estimated by HEC-RAS to
meet the 1,000-yr, 24-hr storm event criteria.

o Difference between 100-yr, 24 hr. flow depth and 1,000-yr, 24-hr flow depth to be
considered freeboard for the 100-yr. event.

e |dentify berms which have heights too low to convey the estimated peak flow of the 1,000-
yr storm event.

Assumptions:

Assumptions are referenced at the bottom of Table 1. Several assumptions utilize
assumptions/results obtained from Appendix D — Landfill Engineering - Final Design Surface
Water Management System Assessment of the OLF Final Design Analysis and Design
Calculations Report such as the channel velocity in estimating the time of concentration and the
class B retardant class for manning’s coefficient.

Calculation:
Results of calculations are shown on the following tables, drawings and references.

Discussion and Conclusions/Recommendations:

The table below (also Table 25 of this calculation memorandum) summarizes the maximum flow depths of
the various diversion berm sub-areas. The maximum flow depth as estimated through the HEC-RAS
model analyses is equivalent to the minimum berm height requirement for the specified sub-basin.

OLF Diversion Berm Analyses Tetra Tech
Project: 114-181750.107.1 August 2008
Page 4



BERM HEIGHT SUMMARY

ROCKY FLATS - ORIGINAL LANDFILL

Maximum
Flow Depth, ft
Area ID 100-YR 1,000-YR
A 1.37 1.48
DB-1 | B 1.56 1.68
C 1.35 1.46
A 1.55 1.66
DB-2 | B 1.58 1.69
C 1.47 1.57
DB3 LA 1.51 1.62
B 1.23 1.34
A 1.24 1.33
B 1.42 1.52
DB-4 | C 1.20 1.29
D 0.97 1.06
E 1.00 1.06
A 1.68 1.80
B 1.56 1.67
DB-5 | C 1.39 1.51
D 1.28 1.39
E 1.44 1.52
A 1.87 2.01
B 1.84 1.97
DB-6 | C 1.44 1.55
D 1.24 1.33
E 1.14 1.21
A 1.76 1.90
B 1.56 1.67
DB-7 | C 1.64 1.74
D 1.36 1.47
E 1.14 1.23

Tetra Tech
August 2008

OLF Diversion Berm Analyses
Project: 114-181750.107.1
Page 5



The table below (also Table 24 of this calculation memorandum) displays an overall summary of
the berm sections not meeting the 1,000-year parameter.

BERM HEIGHT UNDER PARAMETER
ROCKY FLATS - ORIGINAL LANDFILL

2.0 FT. APPENDIX
DESIGN? D? EXISTING COND.?
<20FT <1000-YR | <1000-YR | # of Sections®
BERM NO. 1 64% 25% 20.7% 1
BERM NO. 2 81% 58% 57.5% 4
WEST | BERM NO. 3 56% 28% 30.0% 2
BERM NO. 4 69% 48% 14.2% 3
BERM NO. 5 86% 63% 16.0% 4
BERM NO. 6 82% 49% 28.0% 5
EAST | BERM NO. 7 62% 33% 15.4% 4
TOTAL 73% 45% 23.7%
Note:

1. Figures 2 — 8D show the sections of existing diversion berm which are lower than
the estimated channel depth. The lengths were measured and shown above.

2. Percentages are based on the 2007 topographic survey by Flatirons, Inc.
3. Percentages are based on the 2008 topographic survey by Flatirons, Inc.
4. Number of different portions along the berm length that require additional berm height.

As shown, by dividing the drainage areas, the percentage of berm sections requiring
construction to add channel height has been reduced from approximately 45 percent to 24
percent. The western diversion berms virtually remained unchanged as far as percentage but
there was significant reduction in the eastern diversion berm sections.

OLF Diversion Berm Analyses
Project: 114-181750.107.1
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TABLE 1 - HYDROLOGY CALCULATIONS
ROCKY FLATS - ORIGINAL LANDFILL
2008 DIVERSION BERM ANALYSES

100-YR, 24-HR STORM EVENT | 1000-YR, 24-HR STORM EVENT % Change
Subarea Cumulative Area Overland Channel | Time of Concentration Unit Peak Peak Appendix D Peak Appendix D Appendix D App. D to Existing Cond. Analyses | Channel Depth, ft
Area ID SF ACRE ACRE Mi Flow Length, ft [ Length, ft Tc, sec. Tc, hr Discharge, q, | Discharge, cfs Estimation Discharge, cfs Estimation Drainage Area | Drainage Area 1000 Peak 100-YR | 1,000-YR
A 23,184 0.53 1.88 0.003 - 120 231.57 0.064 1000 10.19 8.61 14.08 11.68 1.50 125% 121% 1.37 1.48
DB-1 B 34,931 0.80 1.35 0.002 - 200 183.57 0.051 1000 7.30 10.09 1.56 1.68
C 23,795 0.55 0.55 0.001 70 200 103.57 0.029 1000 2.96 4.09 1.35 1.46
A 25,054 0.58 231 0.004 - 172 277.47 0.077 1000 12.54 13.21 17.32 17.91 2.30 101% 97% 1.55 1.66
DB-2 B 30,101 0.69 1.74 0.003 - 200 208.67 0.058 1000 9.42 13.02 1.58 1.69
C 45,648 1.05 1.05 0.002 160 187 128.67 0.036 1000 5.68 7.84 1.47 1.57
DB-3 A 32,580 0.75 151 0.002 - 205 218.57 0.061 1000 8.20 9.76 11.32 13.23 2.30 66% 86% 1.51 1.62
B 33,322 0.76 0.76 0.001 168 200 136.57 0.038 1000 4.14 5.73 1.23 1.34
A 11,892 0.27 151 0.002 - 165 407.89 0.113 1000 8.18 14.36 11.31 19.46 2.50 60% 58% 1.24 1.33
B 12,900 0.30 1.24 0.002 - 200 341.89 0.095 1000 6.70 9.26 1.42 1.52
DB-4 C 14,351 0.33 0.94 0.001 - 200 261.89 0.073 1000 5.10 7.05 1.20 1.29
D 14,555 0.33 0.61 0.001 - 200 181.89 0.051 1000 3.31 4.58 0.97 1.06
E 12,096 0.28 0.28 0.000 65 200 101.89 0.028 1000 1.50 2.08 1.00 1.06
A 15,749 0.36 2.38 0.004 - 165 424.72 0.118 1000 12.90 14.36 17.82 19.46 2.50 95% 92% 1.68 1.80
B 22,090 0.51 2.02 0.003 - 200 358.72 0.100 1000 10.94 15.12 1.56 1.67
DB-5 C 22,964 0.53 151 0.002 - 200 278.72 0.077 1000 8.19 11.32 1.39 1.51
D 22,231 0.51 0.99 0.002 - 200 198.72 0.055 1000 5.34 7.38 1.28 1.39
E 20,691 0.47 0.47 0.001 115 200 118.72 0.033 1000 2.57 3.56 1.44 1.52
A 31,809 0.73 2.77 0.004 - 253 460.93 0.128 950 14.27 14.36 19.72 19.46 2.50 111% 101% 1.87 2.01
B 24,020 0.55 2.04 0.003 - 200 359.73 0.100 1000 11.07 15.30 1.84 1.97
DB-6 C 24,164 0.55 1.49 0.002 - 200 279.73 0.078 1000 8.08 11.17 1.44 1.55
D 22,556 0.52 0.94 0.001 - 200 199.73 0.055 1000 5.08 7.02 1.24 1.33
E 18,278 0.42 0.42 0.001 118 200 119.73 0.033 1000 2.27 3.14 1.14 1.21
A 29,912 0.69 2.72 0.004 - 188 426.26 0.118 1000 14.74 14.36 20.37 19.46 2.50 109% 105% 1.76 1.90
B 26,149 0.60 2.03 0.003 - 200 351.06 0.098 1000 11.02 15.23 1.56 1.67
DB-7 C 21,675 0.50 1.43 0.002 - 200 271.06 0.075 1000 7.77 10.74 1.64 1.74
D 22,274 0.51 0.94 0.001 - 200 191.06 0.053 1000 5.07 7.01 1.36 1.47
E 18,532 0.43 0.43 0.001 116 180 111.06 0.031 1000 2.30 3.18 1.14 1.23
Source: Description:
A = Outlet (Downstream to Up) Column A Diversion Berm ID
Column B Sub-Basin ID
Overland Velocity: V=kS®® See Ref A.4: Equation 3-45 Column C  Area, sf as determined by AutoCAD, See Figure 1A, 1B
Assume k for short grass pasture Column D  Area conversion
18 percent slope Column E  Cumalative Area, acreage of sub-basin plus upstream sub-basins
Column F  Area conversion for SCS Method
Overland Velocity: 3.0 fps See Ref A5 (k =0.70) Column G Length run-off travels prior to channelization
Channel Velocity: 2.5 fps Ref B: Average for 1,000 storm event from Appendix D ColumnH  Length of channel to outlet of sub-basin
Column | Ref A.4: Assuming overland and channel velocities of Appendix D (Kaiser Hill)
Curve #: 86 Ref B: Appendix D assumption ColumnJ  Time conversion for SCS method
S: 1.628 Ref A.6: Equation 7-30 Column K  RefA.ll
ColumnL  RefA.9: Equation 7-38
100-YR, 24-HR: 5.0 in Ref C: NOAA Atlass Il Volume Ill Colorado Column M  Ref B: Appendix D estimation
Runoff depth, Qi90: 3.467 in Ref A.6: Equation 7-32a Column N  Ref A.9: Equation 7-38
1000-YR, 24-HR: 6.4 in Ref B: Appendix D Estimation Column O  Ref B: Appendix D estimation
Runoff depth, Qip00: 4.791 in Ref A.6: Equation 7-32a Column P Ref B: Appendix D estimation
Column Q  Comparison of Appendix D to Existing Condition Analyses to see correlation
la/P: 0.1 Ref A.9 for CN = 86, P =5.0" and 6.4" Column R Comparison of Appendix D to Existing Condition Analyses to see correlation
SCS Type Il storm Ref A.10 ColumnS  HEC-RAS Result - See attached Tables
ColumnT  HEC-RAS Result - See attached Tables




TABLE 2 - HEC-RAS RESULTS
ROCKY FLATS - ORIGINAL LANDFILL
DIVERSION BERM NO. 1: 1000-YR STORM EVENT

River Sta| Q Total | Min Ch El| W.S. Elev | Crit W.S. | E.G. Elev | E.G. Slope | Vel Chnl | Flow Area | Top Width | Froude # | Channel
(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft) Depth, (ft)
54 4.09 6037.59 | 6038.75 6038.75 | 0.008474 0.56 7.33 12.69 0.13 1.16
53 4.09 6037.60 | 6038.64 6038.65 | 0.012377 0.63 6.45 12.36 0.15 1.04
52 4.09 6037.50 | 6038.51 6038.52 | 0.014347 0.67 6.14 12.27 0.17 1.01
51 4.09 6037.32 | 6038.36 6038.36 | 0.016708 0.72 5.66 11.15 0.18 1.04
50 4.09 6037.16 | 6038.16 6038.17 | 0.021520 0.81 5.05 10.12 0.20 1.00
49 4.09 6036.93 | 6037.95 6037.96 | 0.021590 0.82 4.99 9.83 0.20 1.02
48 4.09 6036.68 | 6037.76 6037.77 | 0.015993 0.73 5.64 10.67 0.18 1.08
47 4.09 6036.42 | 6037.64 6037.65 | 0.009934 0.60 6.78 11.83 0.14 1.22
46 4.09 6036.22 | 6037.56 6037.57 | 0.006442 0.52 7.88 12.42 0.11 1.34
45 4.09 6036.20 | 6037.50 6037.50 | 0.007368 0.55 7.46 11.99 0.12 1.30
44 4.09 6036.22 | 6037.41 6037.42 | 0.009894 0.61 6.71 11.47 0.14 1.19
43 4.09 6036.21 | 6037.28 6037.29 | 0.017570 0.75 5.48 10.68 0.18 1.07
42 4.09 6036.05 | 6037.10 6037.11 | 0.018078 0.75 5.45 10.77 0.19 1.05
41 4.09 6035.90 | 6036.92 6036.93 | 0.017268 0.73 5.57 10.97 0.18 1.02
40 4.09 6035.79 | 6036.73 6036.74 | 0.022644 0.81 5.03 10.44 0.21 0.94
39 4.09 6035.50 | 6036.51 6036.52 | 0.020778 0.79 5.16 10.44 0.20 1.01
38 4.09 6035.30 | 6036.33 6036.34 | 0.015547 0.71 5.77 11.11 0.17 1.03
37 4.09 6035.07 | 6036.22 6036.23 | 0.008139 0.57 7.22 12.51 0.13 1.15
36 4.09 6034.86 | 6036.15 6036.16 | 0.005618 0.49 8.43 13.21 0.11 1.29
35 4.09 6034.65 | 6036.11 6036.11 | 0.003741 0.42 9.68 13.72 0.09 1.46
34 10.09 6034.44 | 6035.98 6036.00 | 0.021450 1.03 9.75 13.15 0.21 1.54
33 10.09 6034.24 | 6035.75 6035.77 | 0.026184 1.12 9.05 12.77 0.23 151
32 10.09 6034.03 | 6035.51 6035.52 | 0.022058 1.04 9.67 13.40 0.22 1.48
31 10.09 6033.80 | 6035.31 6035.32 | 0.018082 0.97 10.38 13.79 0.20 1.51
30 10.09 6033.61 | 6035.14 6035.15 | 0.016647 0.94 10.71 14.04 0.19 1.53
29 10.09 6033.40 | 6034.99 6035.00 | 0.013722 0.88 11.47 14.40 0.17 1.59
28 10.09 6033.19 | 6034.87 6034.88 | 0.011065 0.82 12.30 14.56 0.16 1.68
27 10.09 6033.10 | 6034.75 6034.76 | 0.012660 0.86 11.71 14.24 0.17 1.65
26 10.09 6033.04 | 6034.60 6034.61 | 0.017004 0.94 10.75 14.25 0.19 1.56
25 10.09 6032.97 | 6034.40 6034.42 | 0.022697 1.05 9.61 13.55 0.22 1.43
24 10.09 6032.80 | 6034.15 6034.17 | 0.028995 1.12 9.03 13.79 0.24 1.35
23 10.09 6032.49 | 6033.86 6033.88 | 0.027299 1.10 9.20 13.78 0.24 1.37
22 10.09 6032.20 | 6033.62 6033.64 | 0.022015 1.04 9.72 13.62 0.22 1.42
21 10.09 6031.97 | 6033.41 6033.43 | 0.020103 0.99 10.14 14.16 0.21 1.44
20 10.09 6031.74 | 6033.23 6033.24 | 0.017715 0.93 10.90 15.24 0.19 1.49
19 10.09 6031.55 | 6033.07 6033.09 | 0.013860 0.86 11.75 15.42 0.17 1.52
18 10.09 6031.45 | 6032.92 6032.94 | 0.016428 0.89 11.31 15.80 0.19 1.47
17 10.09 6031.34 | 6032.74 6032.75 | 0.020950 0.99 10.19 14.84 0.21 1.40
16 10.09 6031.17 | 6032.49 6032.51 | 0.030337 1.15 8.75 13.40 0.25 1.32
15 10.09 6030.80 | 6032.23 6032.25 | 0.022568 1.04 9.71 13.88 0.22 1.43
14 14.08 6030.45 | 6031.90 6031.93 | 0.040950 1.43 9.85 13.60 0.30 1.45
13 14.08 6029.99 | 6031.44 6031.48 | 0.049234 1.55 9.09 12.75 0.32 1.45
12 14.08 6029.45 | 6030.93 6030.97 | 0.053596 1.64 8.58 11.71 0.34 1.48
11 14.08 6028.91 | 6030.31 6030.36 | 0.070050 1.81 7.76 11.14 0.38 1.40
10 14.08 6028.32 | 6029.49 6029.56 | 0.090660 2.02 6.97 10.36 0.43 1.17
9 14.08 6027.75 | 6028.89 6028.93 | 0.045278 1.52 9.29 12.70 0.31 1.14
8 14.08 6027.20 | 6028.57 6028.59 | 0.025369 1.17 12.05 15.79 0.24 1.37
7 14.08 6027.02 | 6028.30 6028.32 | 0.027964 1.13 12.42 18.46 0.24 1.28
6 14.08 6026.80 | 6028.09 6028.11 | 0.017572 0.95 14.82 20.27 0.20 1.29
5 14.08 6026.58 | 6027.90 6027.91 | 0.022012 1.01 13.89 20.44 0.22 1.32
4 14.08 6026.47 | 6027.62 6027.64 | 0.034595 1.15 12.29 21.18 0.27 1.15
3 14.08 6026.36 | 6027.09 6027.13 | 0.082039 1.54 9.15 19.41 0.39 0.73
2 14.08 6025.19 | 6026.03 | 6025.85 | 6026.09 | 0.134960 1.83 7.68 18.20 0.50 0.84
1 14.08 6022.95 | 6023.39 | 6023.39 | 6023.52 | 0.660590 2.83 4.97 20.23 1.01 0.44

Abbreviations:
River Station
Total Discharge
Minimum Channel Elevation (Thalweg)
Water Surface Elevation

Critical Water Surface Elevation

River Sta
Q Total
Min Ch El
W.S. Elev
Crit W.S.
E.G. Elev

Energy Grade Elevation

E.G. Slope Energy Grade Slope
Channel Velocity

Vel Chnl



TABLE 3 - HEC-RAS RESULTS
ROCKY FLATS - ORIGINAL LANDFILL
DIVERSION BERM NO. 1: 100-YR STORM EVENT

River Sta | Q Total | Min Ch El [ W.S. Elev | Crit W.S. | E.G. Elev | E.G. Slope | Vel Chnl | Flow Area | Top Width | Froude # | Channel
(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft) Depth, (ft)

54 2.96 6037.59 | 6038.67 6038.67 | 0.008201 0.46 6.40 11.88 0.11 1.08
53 2.96 6037.60 | 6038.57 6038.58 | 0.012275 0.53 5.57 11.50 0.13 0.97
52 2.96 6037.50 | 6038.44 6038.44 | 0.014398 0.56 5.29 11.40 0.14 0.94
51 2.96 6037.32 | 6038.28 6038.29 | 0.016680 0.61 4.88 10.35 0.16 0.96
50 2.96 6037.16 | 6038.09 6038.10 | 0.021572 0.68 4.34 9.34 0.18 0.93
49 2.96 6036.93 | 6037.87 6037.88 | 0.021866 0.69 4.28 9.10 0.18 0.94
48 2.96 6036.68 | 6037.68 6037.69 | 0.016632 0.62 4.80 9.88 0.16 1.00
47 2.96 6036.42 | 6037.56 6037.56 | 0.010052 0.51 5.80 10.90 0.12 1.14
46 2.96 6036.22 | 6037.48 6037.48 | 0.006217 0.43 6.86 11.53 0.10 1.26
45 2.96 6036.20 | 6037.41 6037.42 | 0.007059 0.45 6.51 11.13 0.10 1.21
44 2.96 6036.22 | 6037.33 6037.34 | 0.009504 0.51 5.84 10.63 0.12 1.11
43 2.96 6036.21 | 6037.21 6037.21 | 0.017417 0.63 4.73 9.86 0.16 1.00
42 2.96 6036.05 | 6037.03 6037.03 | 0.017910 0.63 4.70 9.96 0.16 0.98
41 2.96 6035.90 | 6036.85 6036.86 | 0.017144 0.61 4.81 10.23 0.16 0.95
40 2.96 6035.79 | 6036.65 6036.66 | 0.023280 0.69 4.29 9.65 0.18 0.86
39 2.96 6035.50 | 6036.43 6036.43 | 0.021536 0.67 4.39 9.61 0.18 0.93
38 2.96 6035.30 | 6036.24 6036.24 | 0.016955 0.62 4.81 10.14 0.16 0.94
37 2.96 6035.07 | 6036.12 6036.12 | 0.009108 0.49 6.00 11.41 0.12 1.05
36 2.96 6034.86 | 6036.05 6036.05 | 0.006020 0.42 7.06 12.03 0.10 1.19
35 2.96 6034.65 | 6036.00 6036.00 | 0.003896 0.36 8.22 12.67 0.08 1.35
34 7.30 6034.44 | 6035.88 6035.89 | 0.021516 0.87 8.38 12.15 0.18 1.44
33 7.30 6034.24 | 6035.64 6035.65 | 0.026270 0.94 7.75 11.71 0.20 1.40
32 7.30 6034.03 | 6035.40 6035.41 | 0.022370 0.88 8.28 12.38 0.19 1.37
31 7.30 6033.80 | 6035.20 6035.21 | 0.018395 0.82 8.90 12.82 0.17 1.40
30 7.30 6033.61 | 6035.02 6035.03 | 0.017172 0.80 9.14 13.03 0.17 141
29 7.30 6033.40 | 6034.87 6034.88 | 0.013809 0.74 9.85 13.34 0.15 1.47
28 7.30 6033.19 | 6034.75 6034.76 | 0.010812 0.68 10.68 13.56 0.14 1.56
27 7.30 6033.10 | 6034.64 6034.64 | 0.012389 0.72 10.16 13.26 0.14 1.54
26 7.30 6033.04 | 6034.49 6034.50 | 0.016345 0.79 9.28 13.04 0.16 1.45
25 7.30 6032.97 | 6034.30 6034.31 | 0.022695 0.88 8.28 12.58 0.19 1.33
24 7.30 6032.80 | 6034.04 6034.06 | 0.029128 0.95 7.68 12.55 0.21 1.24
23 7.30 6032.49 | 6033.76 6033.77 | 0.027210 0.93 7.84 12.52 0.21 1.27
22 7.30 6032.20 | 6033.52 6033.53 | 0.022126 0.87 8.35 12.59 0.19 1.32
21 7.30 6031.97 | 6033.31 6033.32 | 0.020394 0.84 8.68 13.09 0.18 1.34
20 7.30 6031.74 | 6033.12 6033.13 | 0.017465 0.78 9.33 13.88 0.17 1.38
19 7.30 6031.55 | 6032.97 6032.98 | 0.013486 0.72 10.19 14.35 0.15 1.42
18 7.30 6031.45 | 6032.82 6032.83 | 0.016067 0.75 9.77 14.64 0.16 1.37
17 7.30 6031.34 | 6032.64 6032.65 | 0.020646 0.83 8.82 13.79 0.18 1.30
16 7.30 6031.17 | 6032.39 6032.40 | 0.030833 0.98 7.48 12.36 0.22 1.22
15 7.30 6030.80 | 6032.12 6032.13 | 0.023295 0.88 8.26 12.77 0.19 1.32
14 10.19 | 6030.45 | 6031.79 6031.81 | 0.040991 1.20 8.47 12.57 0.26 1.34
13 10.19 | 6029.99 | 6031.34 6031.36 | 0.049701 1.31 7.79 11.75 0.28 1.35
12 10.19 | 6029.45 | 6030.82 6030.85 | 0.053371 1.38 7.40 10.87 0.29 1.37
11 10.19 | 6028.91 | 6030.21 6030.24 | 0.070851 1.53 6.66 10.32 0.34 1.30
10 10.19 | 6028.32 | 6029.40 6029.44 | 0.091064 1.70 6.01 9.65 0.38 1.08
9 10.19 | 6027.75 | 6028.79 6028.82 | 0.044621 1.26 8.09 11.99 0.27 1.04
8 10.19 | 6027.20 | 6028.47 6028.49 | 0.025028 0.97 10.55 15.12 0.20 1.27
7 10.19 | 6027.02 | 6028.21 6028.23 | 0.027859 0.95 10.76 17.30 0.21 1.19
6 10.19 | 6026.80 | 6028.00 6028.01 | 0.016895 0.78 13.00 19.13 0.17 1.20
5 10.19 | 6026.58 | 6027.81 6027.82 | 0.020834 0.83 12.23 19.25 0.18 1.23
4 10.19 | 6026.47 | 6027.54 6027.56 | 0.033513 0.94 10.80 20.17 0.23 1.07
3 10.19 | 6026.36 | 6027.02 6027.05 | 0.086502 1.29 7.87 18.67 0.35 0.66
2 10.19 | 6025.19 | 6025.99 | 6025.78 | 6026.03 | 0.122566 1.46 6.96 17.79 0.41 0.80
1 10.19 | 6022.95 | 6023.34 | 6023.34 | 6023.44 | 0.861070 2.58 3.95 18.75 0.99 0.39

Abbreviations:

River Sta River Station

Q Total Total Discharge

Min Ch EI' Minimum Channel Elevation (Thalweg)

W.S. Elev Water Surface Elevation

Crit W.S.  Critical Water Surface Elevation

E.G. Elev Energy Grade Elevation

E.G. Slope Energy Grade Slope

Vel Chnl

Channel Velocity




TABLE 4 - HEC-RAS RESULTS
ROCKY FLATS - ORIGINAL LANDFILL
DIVERSION BERM NO. 2: 1000-YR STORM EVENT

River Sta | Q Total | Min Ch El | W.S. Elev | Crit W.S. | E.G. Elev | E.G. Slope | Vel Chnl | Flow Area | Top Width | Froude # | Channel
(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft) Depth, (ft)

57 7.84 6018.30 | 6019.03 6019.10 | 0.143376 2.15 3.66 9.47 0.60 0.73
56 7.84 6017.48 | 6018.36 6018.39 | 0.041375 1.38 5.67 10.67 0.33 0.88
55 7.84 6017.00 | 6018.02 6018.04 | 0.030727 1.18 6.64 13.01 0.29 1.02
54 7.84 6016.58 6017.64 6017.67 0.045139 1.42 5.51 10.71 0.35 1.06
53 7.84 6016.28 | 6017.37 6017.39 | 0.018704 1.09 7.30 11.96 0.24 1.09
52 7.84 6015.99 | 6017.10 6017.13 | 0.037393 1.41 5.58 9.98 0.32 1.11
51 7.84 6015.69 | 6016.79 6016.81 | 0.027909 1.25 6.31 10.79 0.28 1.10
50 7.84 6015.40 6016.55 6016.57 0.021052 1.16 6.79 10.77 0.25 1.15
49 7.84 6015.10 6016.31 6016.34 0.025660 1.22 6.42 10.20 0.27 1.21
48 7.84 6014.80 | 6016.07 6016.10 | 0.022803 1.20 6.53 10.24 0.26 1.27
47 7.84 6014.60 | 6015.88 6015.90 | 0.017488 1.05 7.50 11.33 0.23 1.28
46 7.84 6014.34 | 6015.75 6015.76 | 0.011232 0.88 8.92 12.58 0.18 1.41
45 7.84 6014.18 | 6015.65 6015.66 | 0.008251 0.79 9.96 13.51 0.16 1.47
44 7.84 6014.07 | 6015.58 6015.59 | 0.006498 0.71 10.98 13.98 0.14 151
43 7.84 6013.95 | 6015.52 6015.53 | 0.005283 0.66 11.91 14.56 0.13 1.57
42 7.84 6013.94 6015.47 6015.47 0.006237 0.70 11.22 14.34 0.14 1.53
41 7.84 6013.95 | 6015.39 6015.40 | 0.008411 0.78 10.09 13.81 0.16 1.44
40 7.84 6013.97 6015.29 6015.30 | 0.012360 0.88 8.87 13.41 0.19 1.32
39 7.84 6013.82 6015.18 6015.19 | 0.009531 0.80 9.79 14.10 0.17 1.36
38 7.84 6013.67 6015.10 6015.11 | 0.008042 0.76 10.38 14.36 0.16 1.43
37 13.02 6013.50 6014.92 6014.95 0.025631 1.33 9.77 13.71 0.28 1.42
36 13.02 | 6013.20 | 6014.68 6014.70 | 0.024521 1.32 9.87 13.59 0.27 1.48
35 13.02 | 6012.94 | 6014.48 6014.50 | 0.016882 1.16 11.22 14.63 0.23 1.54
34 13.02 | 6012.72 | 6014.34 6014.36 | 0.012468 1.05 12.40 15.31 0.20 1.62
33 13.02 | 6012.60 | 6014.19 6014.21 | 0.017345 1.17 11.13 14.61 0.23 1.59
32 13.02 | 6012.49 | 6013.97 6014.00 | 0.027568 1.40 9.32 12.82 0.29 1.48
31 13.02 | 6012.30 | 6013.65 6013.69 | 0.034722 157 8.33 12.12 0.32 1.35
30 13.02 | 6011.90 | 6013.31 6013.35 | 0.033241 1.50 8.69 12.40 0.32 1.41
29 13.02 | 6011.54 | 6013.07 6013.09 | 0.019628 1.26 10.38 13.49 0.25 1.53
28 13.02 | 6011.31 | 6012.91 6012.93 | 0.013372 1.07 12.14 14.39 0.21 1.60
27 13.02 | 6011.16 | 6012.80 6012.82 | 0.009619 0.95 13.70 15.54 0.18 1.64
26 13.02 | 6011.03 | 6012.72 6012.73 | 0.008145 0.86 15.06 17.04 0.16 1.69
25 13.02 | 6010.98 | 6012.63 6012.64 | 0.009391 0.92 14.19 16.36 0.17 1.65
24 13.02 | 6010.90 | 6012.52 6012.53 | 0.012084 1.00 13.01 15.93 0.20 1.62
23 13.02 | 6010.87 | 6012.39 6012.41 | 0.012792 1.01 12.90 16.57 0.20 1.52
22 13.02 | 6010.80 | 6012.26 6012.27 | 0.014826 1.05 12.42 16.93 0.21 1.46
21 13.02 | 6010.73 | 6012.07 6012.09 | 0.023395 1.26 10.39 15.73 0.27 1.34
20 13.02 | 6010.50 | 6011.84 6011.86 | 0.022377 1.24 10.53 15.65 0.26 1.34
19 13.02 | 6010.20 | 6011.66 6011.68 | 0.015273 1.09 11.98 15.79 0.22 1.46
18 13.02 | 6009.90 | 6011.52 6011.53 | 0.013612 1.04 12.49 15.76 0.21 1.62
17 17.32 | 6009.70 | 6011.31 6011.34 | 0.025947 1.42 12.20 15.74 0.28 1.61
16 17.32 | 6009.50 | 6011.03 6011.06 | 0.029827 1.51 11.50 15.42 0.30 1.53
15 17.32 | 6009.28 | 6010.69 6010.73 | 0.037269 1.61 10.77 15.20 0.34 1.41
14 17.32 | 6008.90 | 6010.31 6010.35 | 0.039011 1.63 10.62 15.18 0.34 1.41
13 17.32 | 6008.52 6009.95 6009.98 | 0.033147 1.53 11.31 15.76 0.32 1.43
12 17.32 | 6008.19 6009.66 6009.69 | 0.025559 1.39 12.48 16.58 0.28 1.47
11 17.32 | 6007.97 6009.41 6009.44 | 0.026173 1.37 12.60 17.33 0.28 1.44
10 17.32 | 6007.75 | 6009.03 6009.08 | 0.050291 1.73 10.02 15.96 0.38 1.28
9 17.32 | 6007.20 | 6008.44 6008.50 | 0.067182 1.94 8.92 14.80 0.44 1.24
8 17.32 | 6006.55 | 6007.77 6007.83 | 0.067782 2.00 8.65 13.79 0.45 1.22
7 17.32 | 6005.85 | 6007.23 6007.28 | 0.045541 1.80 9.65 13.32 0.37 1.38
6 17.32 | 6005.30 | 6006.75 6006.81 | 0.049037 1.87 9.27 12.70 0.39 1.45
5 17.32 | 6004.79 | 6006.26 6006.31 | 0.048682 1.86 9.33 12.84 0.38 1.47
4 17.32 | 6004.30 | 6005.76 6005.82 | 0.050308 1.91 9.06 12.22 0.39 1.46
3 17.32 | 6003.74 | 6005.31 6005.36 | 0.042003 1.82 9.54 12.09 0.36 1.57
2 17.32 | 6003.27 6004.93 | 6004.34 | 6004.98 | 0.034656 1.69 10.26 12.54 0.33 1.66
1 17.32 | 6002.80 | 6003.86 | 6003.86 | 6004.13 | 0.383501 4.17 4.15 7.90 1.01 1.06

Abbreviations:

River Sta River Station

Q Total Total Discharge

Min Ch EI' Minimum Channel Elevation (Thalweg)

W.S. Elev Water Surface Elevation

Crit W.S.  Critical Water Surface Elevation

E.G. Elev Energy Grade Elevation

E.G. Slope Energy Grade Slope
Channel Velocity

Vel Chnl
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TABLE 5 - HEC-RAS RESULTS
ROCKY FLATS - ORIGINAL LANDFILL
DIVERSION BERM NO. 2: 100-YR STORM EVENT

River Sta| Q Total | Min Ch EI | W.S. Elev | Crit W.S. | E.G. Elev | E.G. Slope | Vel Chnl | Flow Area | Top Width | Froude # | Channel
(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft) Depth, (ft)
57 5.68 6018.30 | 6018.97 6019.02 | 0.152996 1.81 3.13 8.76 0.53 0.67
56 5.68 6017.48 | 6018.30 6018.32 | 0.039568 1.14 5.00 10.11 0.29 0.82
55 5.68 6017.00 | 6017.95 6017.96 | 0.031476 0.99 5.74 12.15 0.25 0.95
54 5.68 6016.58 | 6017.56 6017.59 | 0.045220 1.20 4.74 9.90 0.31 0.98
53 5.68 6016.28 | 6017.29 6017.31 | 0.018497 0.90 6.40 11.39 0.20 1.01
52 5.68 6015.99 | 6017.03 6017.05 | 0.037937 1.16 4.88 9.43 0.28 1.04
51 5.68 6015.69 | 6016.71 6016.73 | 0.027805 1.04 5.49 10.07 0.25 1.02
50 5.68 6015.40 | 6016.47 6016.48 | 0.021268 0.96 5.92 10.10 0.22 1.07
49 5.68 6015.10 | 6016.23 6016.25 | 0.024787 1.01 5.61 9.55 0.23 1.13
48 5.68 6014.80 | 6015.99 6016.00 | 0.023777 1.00 5.69 9.58 0.23 1.19
47 5.68 6014.60 | 6015.78 6015.79 | 0.017991 0.89 6.41 10.54 0.20 1.18
46 5.68 6014.34 | 6015.65 6015.65 | 0.011254 0.74 7.69 11.69 0.16 1.31
45 5.68 6014.18 | 6015.55 6015.56 | 0.008433 0.66 8.61 12.51 0.14 1.37
44 5.68 6014.07 | 6015.48 6015.48 | 0.006491 0.60 9.55 13.33 0.12 1.41
43 5.68 6013.95 | 6015.42 6015.42 | 0.005242 0.55 10.42 14.02 0.11 1.47
42 5.68 6013.94 | 6015.36 6015.37 | 0.006200 0.58 9.77 13.64 0.12 1.42
41 5.68 6013.95 | 6015.29 6015.30 | 0.008342 0.65 8.72 12.83 0.14 1.34
40 5.68 6013.97 | 6015.19 6015.20 | 0.012765 0.75 7.56 12.39 0.17 1.22
39 5.68 6013.82 | 6015.08 6015.09 | 0.009889 0.68 8.35 13.10 0.15 1.26
38 5.68 6013.67 | 6014.99 6015.00 | 0.008094 0.64 8.89 13.17 0.14 1.32
37 9.42 6013.50 6014.82 6014.84 0.025512 1.12 8.41 12.68 0.24 1.32
36 9.42 6013.20 | 6014.57 6014.59 | 0.024109 1.10 8.54 12.61 0.24 1.37
35 9.42 6012.94 | 6014.38 6014.39 | 0.016866 0.96 9.80 13.63 0.20 1.44
34 9.42 6012.72 | 6014.24 6014.25 | 0.012898 0.87 10.84 14.61 0.18 1.52
33 9.42 6012.60 | 6014.09 6014.10 | 0.017279 0.97 9.69 13.43 0.20 1.49
32 9.42 6012.49 | 6013.87 6013.89 | 0.026637 1.16 8.13 11.94 0.25 1.38
31 9.42 6012.30 | 6013.55 6013.58 | 0.035715 1.30 7.23 11.27 0.28 1.25
30 9.42 6011.90 | 6013.21 6013.23 | 0.033326 1.26 7.49 11.54 0.28 1.31
29 9.42 6011.54 | 6012.96 6012.98 | 0.020447 1.05 8.98 12.60 0.22 1.42
28 9.42 6011.31 | 6012.80 6012.81 | 0.013203 0.89 10.60 13.76 0.18 1.49
27 9.42 6011.16 | 6012.69 6012.70 | 0.009627 0.78 12.03 14.93 0.15 1.53
26 9.42 6011.03 | 6012.61 6012.61 | 0.007927 0.71 13.24 16.40 0.14 1.58
25 9.42 6010.98 6012.52 6012.53 0.009096 0.75 12.49 15.74 0.15 1.54
24 9.42 6010.90 | 6012.42 6012.43 | 0.011695 0.82 11.43 15.23 0.17 1.52
23 9.42 6010.87 | 6012.30 6012.31 | 0.012317 0.83 11.34 15.58 0.17 1.43
22 9.42 6010.80 | 6012.17 6012.18 | 0.014425 0.86 10.91 15.94 0.18 1.37
21 9.42 6010.73 | 6011.98 6011.99 | 0.024102 1.04 9.05 14.70 0.23 1.25
20 9.42 6010.50 | 6011.74 6011.75 | 0.024148 1.05 8.98 14.45 0.23 1.24
19 9.42 6010.20 | 6011.55 6011.56 | 0.015800 0.92 10.29 14.72 0.19 1.35
18 9.42 6009.90 | 6011.40 6011.42 | 0.013594 0.88 10.76 14.65 0.18 1.50
17 12.54 | 6009.70 [ 6011.21 6011.23 | 0.025268 1.18 10.60 14.61 0.24 1.51
16 12.54 | 6009.50 | 6010.93 6010.96 | 0.029598 1.25 10.03 14.37 0.26 1.43
15 12.54 | 6009.28 [ 6010.59 6010.62 | 0.037241 1.35 9.30 14.18 0.29 1.31
14 12.54 | 6008.90 | 6010.21 6010.23 | 0.038916 1.37 9.15 14.08 0.30 1.31
13 12.54 6008.52 6009.84 6009.87 0.033442 1.29 9.74 14.68 0.28 1.32
12 12.54 | 6008.19 | 6009.56 6009.58 | 0.025069 1.16 10.82 15.39 0.24 1.37
11 12.54 | 6007.97 [ 6009.31 6009.33 | 0.025534 1.14 10.96 16.15 0.24 1.34
10 12.54 | 6007.75 | 6008.94 6008.97 | 0.050582 1.46 8.60 14.74 0.34 1.19
9 12.54 | 6007.20 [ 6008.36 6008.40 | 0.067267 1.63 7.68 13.72 0.38 1.16
8 12.54 | 6006.55 | 6007.67 6007.72 | 0.069642 1.69 7.40 12.82 0.39 1.12
7 12.54 | 6005.85 [ 6007.13 6007.16 | 0.045873 151 8.30 12.39 0.33 1.28
6 12.54 | 6005.30 | 6006.65 6006.69 | 0.048717 1.57 8.01 11.80 0.33 1.35
5 12.54 | 6004.79 [ 6006.15 6006.19 | 0.049394 157 8.00 11.90 0.34 1.36
4 12.54 | 6004.30 | 6005.65 6005.69 | 0.051032 1.61 7.77 11.32 0.34 1.35
3 12.54 | 6003.74 | 6005.19 6005.23 | 0.042197 1.53 8.19 11.17 0.31 1.45
2 12.54 | 6003.27 | 6004.82 | 6004.21 | 6004.85 | 0.034204 141 8.88 11.66 0.29 1.55
1 12.54 | 6002.80 | 6003.73 | 6003.73 | 6003.97 | 0.505364 3.89 3.22 6.96 1.01 0.93
Abbreviations:

River Sta River Station

Q Total Total Discharge

Min Ch EI' Minimum Channel Elevation (Thalweg)
W.S. Elev Water Surface Elevation

Crit W.S.  Critical Water Surface Elevation

E.G. Elev Energy Grade Elevation

E.G. Slope Energy Grade Slope

Vel Chnl  Channel Velocity

1"




TABLE 6 - HEC-RAS RESULTS
ROCKY FLATS - ORIGINAL LANDFILL
DIVERSION BERM NO. 3: 1000-YR STORM EVENT

River Sta| Q Total | Min Ch EI | W.S. Elev | Crit W.S. | E.G. Elev | E.G. Slope [ Vel Chnl | Flow Area [ Top Width | Froude # | Channel
(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft) Depth, (ft)
41 5.73 5990.67 5991.55 5991.57 | 0.031645 1.02 5.64 11.47 0.26 0.88
40 5.73 5990.20 | 5991.24 5991.26 | 0.033134 1.05 5.34 10.50 0.26 1.04
39 5.73 5989.80 | 5990.84 5990.87 | 0.044594 1.28 4.60 8.98 0.31 1.04
38 5.73 5989.32 | 5990.57 5990.58 | 0.019077 0.93 6.19 9.90 0.21 1.25
37 5.73 5989.80 | 5990.45 5990.46 [ 0.008961 0.41 7.74 10.77 0.13 0.65
36 5.73 5989.35 | 5990.34 5990.35 | 0.013181 0.66 6.87 10.16 0.17 0.99
35 5.73 5989.97 | 5990.16 5990.18 | 0.024422 0.29 5.38 9.01 0.17 0.19
34 5.73 5988.97 | 5989.89 5989.91 [ 0.030056 0.96 5.13 8.95 0.25 0.92
33 5.73 5989.00 | 5989.62 5989.64 | 0.024222 0.67 5.41 9.22 0.21 0.62
32 5.73 5988.14 | 5989.43 5989.44 | 0.016706 0.89 6.53 10.25 0.20 1.29
31 5.73 5987.99 | 5989.27 5989.28 | 0.016391 0.88 6.58 10.33 0.19 1.28
30 5.73 5987.84 | 5989.10 5989.11 | 0.017881 0.90 6.42 10.37 0.20 1.26
29 5.73 5987.69 | 5988.92 5988.93 [ 0.017039 0.88 6.58 10.68 0.20 1.23
28 5.73 5987.50 | 5988.76 5988.77 | 0.015745 0.84 6.83 11.03 0.19 1.26
27 5.73 5987.32 | 5988.62 5988.63 | 0.013176 0.79 7.28 11.35 0.17 1.30
26 5.73 5987.18 | 5988.50 5988.51 | 0.011899 0.76 7.56 11.54 0.17 1.32
25 5.73 5987.09 | 5988.37 5988.38 | 0.014226 0.82 7.04 11.04 0.18 1.28
24 5.73 5987.00 | 5988.19 5988.20 | 0.021783 0.95 6.04 10.36 0.22 1.19
23 5.73 5986.79 | 5987.97 5987.98 | 0.022489 0.97 5.93 10.12 0.22 1.18
22 5.73 5986.48 | 5987.82 5987.82 | 0.011430 0.76 7.60 11.34 0.16 1.34
21 11.32 | 5986.17 | 5987.57 5987.60 | 0.034304 1.36 8.40 11.93 0.29 1.40
20 11.32 | 5985.82 [ 5987.20 5987.23 | 0.039073 1.43 8.14 12.23 0.30 1.38
19 11.32 | 5985.47 | 5986.79 5986.82 | 0.043178 1.46 8.09 13.09 0.32 1.32
18 11.32 | 5985.13 | 5986.44 5986.46 | 0.030825 1.23 9.14 13.71 0.27 1.31
17 11.32 | 5984.81 | 5986.14 5986.16 | 0.029207 1.20 9.33 13.87 0.26 1.33
16 11.32 | 5984.50 | 5985.84 5985.86 | 0.030656 1.24 9.24 13.96 0.27 1.34
15 11.32 | 5984.18 | 5985.51 5985.53 | 0.033036 1.28 8.88 13.44 0.28 1.33
14 11.32 5983.86 5985.13 5985.17 | 0.041346 1.40 8.13 12.75 0.31 1.27
13 11.32 5983.45 5984.71 5984.74 | 0.045653 1.45 7.99 13.21 0.32 1.26
12 11.32 5983.00 5984.27 5984.30 | 0.041289 1.36 8.38 13.77 0.31 1.27
11 11.32 | 5982.63 | 5983.92 5983.95 | 0.033818 1.27 8.97 14.08 0.28 1.29
10 11.32 | 5982.25 | 5983.57 5983.60 | 0.035382 1.32 8.76 13.73 0.29 1.32
9 11.32 | 5981.86 | 5983.25 5983.27 | 0.028876 1.25 9.27 13.55 0.26 1.39
8 11.32 | 5981.48 | 5983.06 5983.07 | 0.014300 0.96 11.99 15.19 0.19 1.58
7 11.32 | 5981.32 | 5982.94 5982.95 [ 0.011771 0.87 13.02 16.16 0.17 1.62
6 11.32 | 5981.22 | 5982.82 5982.83 | 0.012472 0.89 12.75 16.02 0.18 1.60
5 11.32 | 5981.12 | 5982.68 5982.70 | 0.014590 0.95 12.02 15.52 0.19 1.56
4 11.32 | 5980.98 [ 5982.53 5982.54 | 0.015041 0.95 11.76 15.04 0.19 1.55
3 11.32 | 5980.84 | 5982.39 5982.40 | 0.012866 0.88 12.57 15.83 0.18 1.55
2 11.32 5980.72 5982.28 5982.29 | 0.012042 0.87 12.95 16.24 0.17 1.56
1 11.32 | 5981.00 [ 5981.70 | 5981.70 | 5981.91 | 0.465864 2.68 3.12 7.40 0.88 0.70
Abbreviations:

River Sta River Station

Q Total Total Discharge

Min Ch EI' Minimum Channel Elevation (Thalweg)
W.S. Elev Water Surface Elevation

Crit W.S.  Critical Water Surface Elevation

E.G. Elev Energy Grade Elevation

E.G. Slope Energy Grade Slope

Vel Chnl  Channel Velocity
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TABLE 7 - HEC-RAS RESULTS
ROCKY FLATS - ORIGINAL LANDFILL
DIVERSION BERM NO. 3: 100-YR STORM EVENT

River Sta| Q Total [ Min Ch EI | W.S. Elev | Crit W.S. | E.G. Elev | E.G. Slope | Vel Chnl | Flow Area | Top Width | Froude # | Channel
(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft) Depth, (ft)
41 4.14 5990.67 | 5991.49 5991.50 [ 0.031901 0.84 4.92 11.09 0.22 0.82
40 4.14 5990.20 | 5991.16 5991.17 | 0.033741 0.88 4.55 9.64 0.23 0.96
39 4.14 5989.80 | 5990.76 5990.78 | 0.046867 1.10 3.88 8.23 0.28 0.96
38 4.14 5989.32 | 5990.48 5990.48 | 0.019511 0.79 5.28 9.14 0.18 1.16
37 4.14 5989.80 | 5990.35 5990.36 | 0.008598 0.32 6.76 10.07 0.11 0.55
36 4.14 5989.35 | 5990.25 5990.26 | 0.012620 0.54 5.99 9.49 0.14 0.90
35 4.14 5989.97 | 5990.07 5990.09 | 0.024767 0.18 4.66 8.35 0.14 0.10
34 4.14 5988.97 | 5989.81 5989.82 | 0.030231 0.80 4.40 8.29 0.22 0.84
33 4.14 5989.00 | 5989.53 5989.55 [ 0.024525 0.54 4.63 8.52 0.18 0.53
32 4.14 5988.14 | 5989.34 5989.35 | 0.016702 0.75 5.62 9.52 0.17 1.20
31 4.14 5987.99 | 5989.18 5989.18 | 0.016319 0.74 5.67 9.59 0.17 1.19
30 4.14 5987.84 | 5989.01 5989.02 | 0.017877 0.76 5.52 9.60 0.18 1.17
29 4.14 5987.69 | 5988.83 5988.84 | 0.017049 0.74 5.66 9.90 0.17 1.14
28 4.14 5987.50 | 5988.67 5988.68 | 0.015914 0.71 5.86 10.25 0.17 1.17
27 4.14 5987.32 | 5988.53 5988.53 | 0.013153 0.66 6.27 10.53 0.15 1.21
26 4.14 5987.18 | 5988.41 5988.41 | 0.011690 0.64 6.55 10.73 0.14 1.23
25 4.14 5987.09 | 5988.28 5988.29 [ 0.013982 0.68 6.10 10.28 0.16 1.19
24 4.14 5987.00 | 5988.10 5988.11 | 0.022173 0.80 5.17 9.58 0.19 1.10
23 4.14 5986.79 | 5987.87 5987.88 | 0.023864 0.83 5.00 9.34 0.20 1.08
22 4.14 5986.48 5987.71 5987.72 | 0.011736 0.64 6.48 10.47 0.14 1.23
21 8.20 5986.17 5987.47 5987.49 | 0.034744 1.14 7.21 11.07 0.25 1.30
20 8.20 5985.82 | 5987.11 5987.13 | 0.038185 1.19 7.03 11.19 0.26 1.29
19 8.20 5985.47 | 5986.70 5986.72 | 0.042787 1.22 6.99 12.12 0.27 1.23
18 8.20 5985.13 | 5986.35 5986.37 | 0.031042 1.04 7.97 13.20 0.23 1.22
17 8.20 5984.81 | 5986.05 5986.06 | 0.029568 1.02 8.09 13.23 0.23 1.24
16 8.20 5984.50 | 5985.74 5985.76 | 0.030717 1.05 7.96 13.11 0.23 1.24
15 8.20 5984.18 | 5985.42 5985.44 | 0.033090 1.08 7.69 12.66 0.24 1.24
14 8.20 5983.86 | 5985.05 5985.07 | 0.040342 1.17 7.08 11.94 0.27 1.19
13 8.20 5983.45 | 5984.62 5984.64 | 0.045427 1.22 6.89 12.20 0.28 1.17
12 8.20 5983.00 5984.18 5984.20 | 0.041592 1.15 7.20 12.75 0.27 1.18
11 8.20 5982.63 | 5983.83 5983.85 [ 0.033753 1.07 7.73 13.04 0.24 1.20
10 8.20 5982.25 | 5983.47 5983.49 | 0.036877 1.13 7.43 12.63 0.25 1.22
9 8.20 5981.86 | 5983.14 5983.16 | 0.030312 1.06 7.84 12.39 0.23 1.28
8 8.20 5981.48 | 5982.95 5982.96 | 0.014117 0.80 10.33 13.93 0.16 1.47
7 8.20 5981.32 | 5982.83 5982.83 | 0.011655 0.73 11.26 14.99 0.15 1.51
6 8.20 5981.22 | 5982.71 5982.71 | 0.012423 0.75 11.02 14.90 0.15 1.49
5 8.20 5981.12 | 5982.57 5982.58 | 0.014646 0.80 10.35 14.39 0.17 1.45
4 8.20 5980.98 5982.42 5982.43 | 0.015134 0.80 10.13 14.00 0.17 1.44
3 8.20 5980.84 | 5982.28 5982.29 [ 0.012983 0.74 10.83 14.77 0.16 1.44
2 8.20 5980.72 5982.17 5982.18 | 0.012128 0.73 11.15 15.10 0.15 1.45
1 8.20 5981.00 | 5981.60 | 5981.60 | 5981.78 [ 0.616746 242 241 6.47 0.87 0.60
Abbreviations:

River Sta River Station

Q Total Total Discharge

Min Ch EI' Minimum Channel Elevation (Thalweg)
W.S. Elev Water Surface Elevation

Crit W.S. Critical Water Surface Elevation

E.G. Elev Energy Grade Elevation

E.G. Slope Energy Grade Slope

Vel Chnl  Channel Velocity
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TABLE 8 - HEC-RAS RESULTS
ROCKY FLATS - ORIGINAL LANDFILL
DIVERSION BERM NO. 4: 1000-YR STORM EVENT

River Sta| Q Total [ Min Ch EI | W.S. Elev | Crit W.S. | E.G. Elev | E.G. Slope | Vel Chnl | Flow Area | Top Width | Froude # | Channel
(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft) Depth, (ft)
99 2.08 6033.55 | 6034.61 6034.61 | 0.003234 0.41 5.10 8.94 0.10 1.06
98 2.08 6033.97 | 6034.57 6034.57 | 0.004813 0.42 4.91 11.67 0.12 0.60
97 2.08 6033.86 | 6034.53 6034.53 [ 0.003780 0.39 5.32 11.99 0.10 0.67
96 2.08 6033.73 | 6034.49 6034.50 | 0.003142 0.36 5.71 12.36 0.09 0.76
95 2.08 6033.60 | 6034.46 6034.46 | 0.004643 0.43 4.83 10.87 0.11 0.86
94 2.08 6033.56 | 6034.38 6034.39 | 0.011055 0.64 3.25 7.93 0.17 0.82
93 2.08 6033.40 | 6034.23 6034.24 | 0.020629 0.84 2.49 6.22 0.23 0.83
92 2.08 6033.24 | 6034.03 6034.04 | 0.019686 0.80 2.59 6.67 0.23 0.79
91 2.08 6033.06 | 6033.82 6033.83 [ 0.020569 0.82 2.54 6.60 0.23 0.76
90 2.08 6032.90 | 6033.58 6033.60 | 0.027518 0.95 2.28 6.92 0.27 0.68
89 2.08 6032.70 | 6033.31 6033.32 | 0.027452 0.86 2.42 7.30 0.26 0.61
88 2.08 6032.41 | 6033.05 6033.07 | 0.024350 0.83 2.52 7.85 0.25 0.64
87 2.08 6032.16 | 6032.73 6032.74 | 0.043187 0.99 2.10 7.25 0.32 0.57
86 2.08 6031.60 | 6032.64 6032.65 | 0.003836 0.41 5.10 10.62 0.10 1.04
85 2.08 6031.57 | 6032.58 6032.59 [ 0.010629 0.66 3.17 6.81 0.17 1.01
84 2.08 6031.51 | 6032.46 6032.47 | 0.013937 0.72 2.89 6.63 0.19 0.95
83 2.08 6031.45 | 6032.28 6032.29 | 0.021364 0.83 2.50 6.38 0.23 0.83
82 2.08 6031.40 | 6032.00 6032.01 [ 0.039807 0.97 2.15 7.19 0.31 0.60
81 2.08 6031.00 | 6031.53 6031.55 | 0.054777 1.10 1.89 6.61 0.36 0.53
80 2.08 6030.56 | 6031.27 6031.28 | 0.016159 0.70 2.99 8.37 0.21 0.71
79 4.58 6030.16 | 6031.07 6031.08 [ 0.020413 0.92 4.97 10.85 0.24 0.91
78 4.58 6029.94 | 6030.90 6030.91 | 0.014750 0.82 5.58 11.37 0.21 0.96
77 4.58 6029.80 | 6030.77 6030.78 | 0.012811 0.78 5.89 11.67 0.19 0.97
76 4.58 6029.67 | 6030.63 6030.64 | 0.014175 0.80 5.76 11.88 0.20 0.96
75 4.58 6029.52 | 6030.44 6030.46 | 0.024781 0.94 4.86 11.92 0.26 0.92
74 4.58 6029.30 | 6030.20 6030.21 | 0.024705 0.98 4.68 10.78 0.26 0.90
73 4.58 6029.06 | 6029.98 6029.99 [ 0.020053 0.91 5.02 11.02 0.24 0.92
72 4.58 6028.80 | 6029.77 6029.79 | 0.019894 0.90 5.07 11.18 0.24 0.97
71 4.58 6028.64 | 6029.57 6029.58 | 0.021253 0.94 4.87 10.63 0.24 0.93
70 4.58 6028.40 | 6029.36 6029.37 | 0.020035 0.92 4.98 10.74 0.24 0.96
69 4.58 6028.23 | 6029.18 6029.19 | 0.016448 0.87 5.26 10.65 0.22 0.95
68 4.58 6028.05 | 6029.01 6029.02 | 0.017419 0.88 5.19 10.81 0.22 0.96
67 4.58 6027.88 | 6028.83 6028.85 | 0.017778 0.88 5.19 10.90 0.23 0.95
66 4.58 6027.72 | 6028.65 6028.66 | 0.019071 0.90 5.08 10.94 0.23 0.93
65 4.58 6027.55 | 6028.44 6028.46 | 0.022945 0.96 4.75 10.60 0.25 0.89
64 4.58 6027.33 | 6028.23 6028.24 | 0.020004 0.92 4.98 10.81 0.24 0.90
63 4.58 6027.12 | 6028.02 6028.03 | 0.021329 0.95 4.84 10.71 0.25 0.90
62 4.58 6026.90 6027.79 6027.81 | 0.024812 1.00 4.57 10.17 0.26 0.89
61 4.58 6026.65 | 6027.57 6027.59 [ 0.018915 0.91 5.02 10.49 0.23 0.92
60 4.58 6026.39 | 6027.45 6027.45 | 0.009626 0.72 6.33 11.29 0.17 1.06
59 7.05 6026.14 | 6027.30 6027.32 | 0.017689 1.02 6.90 11.55 0.23 1.16
58 7.05 6025.93 6027.12 6027.14 | 0.018651 1.04 6.79 11.54 0.24 1.19
57 7.05 6025.75 | 6026.94 6026.96 | 0.016849 1.00 7.05 11.74 0.23 1.19
56 7.05 6025.57 | 6026.80 6026.81 | 0.013080 0.91 7.76 12.35 0.20 1.23
55 7.05 6025.40 | 6026.69 6026.70 [ 0.009597 0.81 8.74 13.19 0.17 1.29
54 7.05 6025.32 | 6026.59 6026.60 | 0.010419 0.83 8.50 13.06 0.18 1.27
53 7.05 6025.24 | 6026.48 6026.49 | 0.012225 0.85 8.26 13.75 0.19 1.24
52 7.05 6025.15 | 6026.36 6026.37 | 0.010541 0.80 8.85 14.69 0.18 1.21
51 7.05 6025.06 | 6026.26 6026.27 | 0.011424 0.83 8.45 13.87 0.19 1.20
50 7.05 6024.95 | 6026.14 6026.15 | 0.012312 0.88 8.07 13.36 0.20 1.19
49 7.05 6024.85 | 6026.01 6026.02 | 0.013895 0.94 7.56 12.74 0.21 1.16
48 7.05 6024.75 6025.84 6025.86 | 0.019461 1.04 6.78 12.16 0.24 1.09
47 7.05 6024.54 | 6025.65 6025.66 | 0.019100 1.03 6.85 12.06 0.24 1.11
46 7.05 6024.33 | 6025.46 6025.48 | 0.018202 1.03 6.88 11.71 0.24 1.13
45 7.05 6024.12 | 6025.26 6025.28 | 0.021553 1.11 6.37 10.95 0.26 1.14
44 7.05 6023.90 | 6025.04 6025.06 | 0.022733 1.16 6.10 10.53 0.26 1.14
43 7.05 6023.66 | 6024.81 6024.83 | 0.024646 1.16 6.08 10.78 0.27 1.15
42 7.05 6023.42 6024.57 6024.59 | 0.022844 1.12 6.28 11.05 0.26 1.15
41 7.05 6023.18 | 6024.35 6024.37 | 0.022000 1.13 6.25 10.57 0.26 1.17
40 7.05 6022.93 6024.15 6024.16 | 0.019038 1.07 6.59 10.81 0.24 1.22
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39 9.26 6022.67 | 6023.91 6023.94 | 0.026180 1.27 7.30 11.84 0.28 1.24
38 9.26 6022.42 | 6023.65 6023.67 | 0.026649 1.26 7.33 12.14 0.29 1.23
37 9.26 6022.16 | 6023.40 6023.42 | 0.024251 1.21 7.62 12.48 0.27 1.24
36 9.26 6021.93 | 6023.17 6023.19 | 0.021979 1.17 7.89 12.65 0.26 1.24
35 9.26 6021.69 | 6022.97 6022.99 | 0.018574 1.10 8.43 13.16 0.24 1.28
34 9.26 6021.46 | 6022.82 6022.83 | 0.012826 0.95 9.70 14.15 0.20 1.36
33 9.26 6021.28 | 6022.71 6022.72 | 0.009868 0.87 10.69 14.84 0.18 1.43
32 9.26 6021.20 | 6022.60 6022.62 | 0.011097 0.91 10.19 14.33 0.19 1.40
31 9.26 6021.13 | 6022.47 6022.49 | 0.014456 1.01 9.21 13.57 0.22 1.34
30 9.26 6021.05 | 6022.28 6022.31 | 0.024335 1.23 7.54 12.16 0.27 1.23
29 9.26 6020.78 | 6022.00 6022.03 | 0.030781 1.35 6.88 11.57 0.31 1.22
28 9.26 6020.45 | 6021.71 6021.74 | 0.027681 1.31 7.05 11.34 0.29 1.26
27 9.26 6020.12 | 6021.45 6021.48 | 0.024235 1.27 7.31 11.14 0.28 1.33
26 9.26 6019.81 | 6021.24 6021.26 | 0.019611 1.18 7.82 11.36 0.25 1.43
25 9.26 6019.64 | 6021.06 6021.08 | 0.016571 1.13 8.24 11.66 0.23 1.42
24 9.26 6019.46 | 6020.91 6020.93 | 0.014125 1.02 9.09 12.84 0.21 1.45
23 9.26 6019.29 | 6020.80 6020.81 | 0.009436 0.86 10.72 14.36 0.18 151
22 9.26 6019.20 | 6020.72 6020.73 | 0.008258 0.83 11.18 14.87 0.17 1.52
21 9.26 6019.17 | 6020.63 6020.64 | 0.009893 0.87 10.61 14.52 0.18 1.46
20 9.26 6019.14 | 6020.51 6020.52 | 0.012761 0.95 9.73 14.20 0.20 1.37
19 11.31 | 6019.10 | 6020.29 6020.32 | 0.032682 141 8.04 13.38 0.32 1.19
18 11.31 | 6018.76 | 6019.98 6020.00 | 0.029674 1.36 8.35 13.53 0.30 1.22
17 11.31 | 6018.44 | 6019.67 6019.70 | 0.031117 1.36 8.33 13.97 0.31 1.23
16 11.31 | 6018.12 | 6019.42 6019.44 | 0.021713 1.19 9.48 14.72 0.26 1.30
15 11.31 | 6017.90 | 6019.22 6019.24 | 0.017097 1.13 10.30 15.17 0.24 1.32
14 11.31 | 6017.71 | 6019.04 6019.07 | 0.017930 1.15 9.85 13.99 0.24 1.33
13 11.31 | 6017.53 | 6018.82 6018.85 | 0.026379 1.35 8.39 12.47 0.29 1.29
12 11.31 | 6017.25 | 6018.37 6018.43 | 0.074708 2.04 5.54 9.60 0.47 1.12
11 11.31 | 6016.41 | 6017.41 6017.50 | 0.117896 2.39 4.73 9.25 0.59 1.00
10 11.31 | 6015.24 | 6016.20 6016.29 | 0.123548 2.35 4.81 9.89 0.59 0.96
9 11.31 | 6014.07 | 6014.99 6015.07 | 0.120621 2.29 4.94 10.44 0.59 0.92
8 11.31 | 6012.90 | 6013.81 6013.89 | 0.116123 2.26 5.01 10.49 0.58 0.91
7 11.31 | 6011.50 | 6012.32 6012.43 | 0.188174 2.69 4.20 9.72 0.72 0.82
6 11.31 | 6009.91 | 6010.82 6010.90 | 0.126931 2.32 4.88 10.54 0.60 0.91
5 11.31 | 6008.31 | 6009.15 | 6009.07 | 6009.28 | 0.215852 2.91 3.90 9.48 0.77 0.84
4 11.31 | 6006.30 | 6007.34 | 6007.20 | 6007.45 | 0.156671 2.64 4.29 8.79 0.67 1.04
3 11.31 | 6003.86 | 6005.09 | 6005.03 | 6005.29 | 0.311618 3.61 3.14 6.28 0.89 1.23
2 11.31 | 6001.10 | 6002.05 | 6002.01 | 6002.25 | 0.296142 3.55 3.18 6.66 0.91 0.95
1 11.31 | 5997.83 | 5998.69 | 5998.69 | 5998.91 | 0.377762 3.77 3.00 6.95 1.01 0.86

Abbreviations:

River Sta River Station

Q Total Total Discharge

Min Ch EI Minimum Channel Elevation (Thalweg)

W.S. Elev Water Surface Elevation

Crit W.S. Critical Water Surface Elevation

E.G. Elev Energy Grade Elevation

E.G. Slope Energy Grade Slope

Vel Chnl

Channel Velocity
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TABLE 9 - HEC-RAS RESULTS
ROCKY FLATS - ORIGINAL LANDFILL
DIVERSION BERM NO. 4: 100-YR STORM EVENT

River Sta | Q Total | Min Ch El | W.S. Elev | Crit W.S. | E.G. Elev | E.G. Slope | Vel Chnl | Flow Area | Top Width | Froude # | Channel
(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft) Depth, (ft)
99 1.50 6033.55 6034.55 6034.55 | 0.002913 0.33 4.55 8.46 0.08 1.00
98 1.50 6033.97 6034.51 6034.51 | 0.004902 0.36 4.22 11.01 0.10 0.54
97 1.50 6033.86 6034.47 6034.47 | 0.003771 0.33 4.61 11.29 0.09 0.61
96 1.50 6033.73 6034.43 6034.44 | 0.003036 0.30 4.98 11.63 0.08 0.70
95 1.50 6033.60 6034.40 6034.40 | 0.004576 0.36 4.20 10.28 0.10 0.80
94 1.50 6033.56 6034.33 6034.33 | 0.011075 0.53 2.81 7.38 0.15 0.77
93 1.50 6033.40 6034.17 6034.18 | 0.020122 0.70 2.15 5.74 0.20 0.77
92 1.50 6033.24 6033.97 6033.98 | 0.019433 0.67 2.23 6.19 0.20 0.73
91 1.50 6033.06 6033.77 6033.78 | 0.019968 0.68 2.21 6.16 0.20 0.71
90 1.50 6032.90 6033.53 6033.54 | 0.027562 0.79 1.96 6.39 0.23 0.63
89 1.50 6032.70 6033.27 6033.28 | 0.025957 0.71 2.13 6.89 0.22 0.57
88 1.50 6032.41 6033.02 6033.02 | 0.024372 0.68 2.22 7.48 0.22 0.61
87 1.50 6032.16 6032.66 6032.68 | 0.053374 0.90 1.67 6.46 0.31 0.50
86 1.50 6031.60 6032.58 6032.58 | 0.003771 0.34 4.40 9.84 0.09 0.98
85 1.50 6031.57 6032.51 6032.52 | 0.010379 0.55 2.74 6.31 0.15 0.94
84 1.50 6031.51 6032.40 6032.40 | 0.013587 0.60 2.50 6.12 0.17 0.89
83 1.50 6031.45 6032.23 6032.24 | 0.020609 0.69 2.17 5.94 0.20 0.78
82 1.50 6031.40 6031.95 6031.96 | 0.039537 0.81 1.85 6.67 0.27 0.55
81 1.50 6031.00 6031.49 6031.50 | 0.055751 0.93 1.61 6.11 0.32 0.49
80 1.50 6030.56 6031.21 6031.21 | 0.017515 0.60 2.49 7.66 0.19 0.65
79 3.31 6030.16 6031.00 6031.01 | 0.020890 0.78 4.24 10.08 0.21 0.84
78 3.31 6029.94 6030.83 6030.84 | 0.014733 0.69 4.80 10.53 0.18 0.89
77 3.31 6029.80 6030.70 6030.70 | 0.012478 0.65 5.12 10.89 0.17 0.90
76 3.31 6029.67 6030.57 6030.58 | 0.013737 0.66 5.02 11.10 0.17 0.90
75 3.31 6029.52 6030.38 6030.39 | 0.024378 0.79 4.17 10.82 0.23 0.86
74 3.31 6029.30 6030.13 6030.15 | 0.024864 0.82 4.01 9.98 0.23 0.83
73 3.31 6029.06 6029.91 6029.92 | 0.020030 0.77 4.32 10.22 0.21 0.85
72 3.31 6028.80 6029.71 6029.71 | 0.020081 0.76 4.34 10.33 0.21 0.91
71 3.31 6028.64 6029.50 6029.51 | 0.021266 0.79 4.17 9.76 0.21 0.86
70 3.31 6028.40 6029.29 6029.30 | 0.020119 0.78 4.25 9.81 0.21 0.89
69 3.31 6028.23 6029.11 6029.12 | 0.016139 0.73 4.55 9.87 0.19 0.88
68 3.31 6028.05 6028.94 6028.95 | 0.017499 0.74 4.47 10.04 0.20 0.89
67 3.31 6027.88 6028.77 6028.77 | 0.017606 0.74 4.48 10.13 0.20 0.89
66 3.31 6027.72 6028.58 6028.59 | 0.018952 0.75 4.38 10.15 0.20 0.86
65 3.31 6027.55 6028.38 6028.39 | 0.022890 0.81 4.09 9.84 0.22 0.83
64 3.31 6027.33 6028.16 6028.17 | 0.019677 0.77 4.32 10.07 0.21 0.83
63 3.31 6027.12 6027.96 6027.96 | 0.021543 0.79 4.19 9.98 0.21 0.84
62 3.31 6026.90 6027.72 6027.73 | 0.025131 0.85 3.91 9.42 0.23 0.82
61 3.31 6026.65 6027.49 6027.50 | 0.020465 0.78 4.22 9.74 0.21 0.84
60 3.31 6026.39 6027.36 6027.36 | 0.009928 0.61 5.39 10.43 0.15 0.97
59 5.10 6026.14 6027.21 6027.23 | 0.017601 0.86 5.95 10.69 0.20 1.07
58 5.10 6025.93 6027.03 6027.04 | 0.018883 0.88 5.83 10.71 0.21 1.10
57 5.10 6025.75 6026.86 6026.87 | 0.016940 0.84 6.04 10.82 0.20 1.11
56 5.10 6025.57 6026.71 6026.72 | 0.013033 0.76 6.69 11.47 0.18 1.14
55 5.10 6025.40 6026.60 6026.61 | 0.009343 0.67 7.61 12.33 0.15 1.20
54 5.10 6025.32 6026.50 6026.51 | 0.010089 0.69 7.41 12.22 0.16 1.18
53 5.10 6025.24 6026.39 6026.40 | 0.012006 0.71 7.16 12.79 0.17 1.15
52 5.10 6025.15 6026.28 6026.29 | 0.010171 0.66 7.71 13.66 0.16 1.13
51 5.10 6025.06 6026.18 6026.18 | 0.011134 0.69 7.39 13.13 0.16 1.12
50 5.10 6024.95 6026.06 6026.07 | 0.012080 0.72 7.08 12.75 0.17 1.11
49 5.10 6024.85 6025.93 6025.94 | 0.014056 0.77 6.64 12.15 0.18 1.08
48 5.10 6024.75 6025.76 6025.77 | 0.019990 0.87 5.85 11.57 0.21 1.01
47 5.10 6024.54 6025.56 6025.58 | 0.019359 0.87 5.89 11.27 0.21 1.02
46 5.10 6024.33 6025.38 6025.39 | 0.018046 0.86 5.94 10.88 0.20 1.05
45 5.10 6024.12 6025.18 6025.19 | 0.020857 0.92 5.54 10.16 0.22 1.06
44 5.10 6023.90 6024.96 6024.98 | 0.023027 0.96 5.32 9.89 0.23 1.06
43 5.10 6023.66 6024.72 6024.74 | 0.024601 0.97 5.24 9.99 0.24 1.06
42 5.10 6023.42 6024.49 6024.50 | 0.023125 0.95 5.38 10.23 0.23 1.07
41 5.10 6023.18 6024.26 6024.28 | 0.022244 0.95 5.36 9.79 0.23 1.08
40 5.10 6022.93 6024.06 6024.07 | 0.019052 0.90 5.65 9.96 0.21 1.13
39 6.70 6022.67 6023.82 6023.84 | 0.026194 1.06 6.30 11.03 0.25 1.15
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38 6.70 6022.42 6023.56 6023.58 | 0.027146 1.07 6.27 11.23 0.25 1.14
37 6.70 6022.16 6023.31 6023.32 | 0.024264 1.02 6.57 11.59 0.24 1.15
36 6.70 6021.93 6023.07 6023.09 | 0.022266 0.99 6.77 11.73 0.23 1.14
35 6.70 6021.69 6022.87 6022.88 | 0.018958 0.93 7.20 12.15 0.21 1.18
34 6.70 6021.46 6022.72 6022.73 | 0.012880 0.80 8.34 13.13 0.18 1.26
33 6.70 6021.28 6022.61 6022.62 | 0.009727 0.72 9.27 13.82 0.16 1.33
32 6.70 6021.20 6022.51 6022.51 | 0.010887 0.76 8.84 13.37 0.16 1.31
31 6.70 6021.13 6022.38 6022.39 | 0.014108 0.84 7.99 12.59 0.19 1.25
30 6.70 6021.05 6022.20 6022.21 | 0.024117 1.03 6.52 11.31 0.24 1.15
29 6.70 6020.78 6021.92 6021.94 | 0.030679 1.13 5.94 10.71 0.27 1.14
28 6.70 6020.45 6021.62 6021.64 | 0.028253 1.11 6.05 10.52 0.26 1.17
27 6.70 6020.12 6021.36 6021.38 | 0.024439 1.07 6.28 10.35 0.24 1.24
26 6.70 6019.81 6021.14 6021.16 | 0.019735 0.99 6.74 10.46 0.22 1.33
25 6.70 6019.64 6020.96 6020.98 | 0.016753 0.94 7.12 10.63 0.20 1.32
24 6.70 6019.46 6020.81 6020.82 | 0.013938 0.85 7.84 11.83 0.19 1.35
23 6.70 6019.29 6020.70 6020.71 | 0.009127 0.72 9.33 13.37 0.15 141
22 6.70 6019.20 6020.62 6020.63 | 0.008153 0.69 9.77 13.89 0.14 1.42
21 6.70 6019.17 6020.53 6020.54 | 0.009586 0.72 9.26 13.65 0.15 1.36
20 6.70 6019.14 6020.42 6020.43 | 0.012539 0.79 8.47 13.35 0.18 1.28
19 8.18 6019.10 6020.21 6020.23 | 0.032989 1.18 6.93 12.44 0.28 1.11
18 8.18 6018.76 6019.89 6019.91 | 0.029407 1.13 7.22 12.61 0.26 1.13
17 8.18 6018.44 6019.58 6019.60 | 0.031291 1.14 7.16 12.94 0.27 1.14
16 8.18 6018.12 6019.32 6019.34 | 0.021925 1.00 8.16 13.78 0.23 1.20
15 8.18 6017.90 6019.12 6019.14 | 0.017551 0.95 8.86 14.35 0.21 1.22
14 8.18 6017.71 6018.95 6018.96 | 0.017858 0.96 8.51 13.06 0.21 1.24
13 8.18 6017.53 6018.72 6018.74 | 0.026290 1.13 7.22 11.56 0.25 1.19
12 8.18 6017.25 6018.29 6018.33 | 0.074270 1.71 4.79 8.94 0.41 1.04
11 8.18 6016.41 6017.33 6017.39 | 0.121727 2.02 4.04 8.52 0.52 0.92
10 8.18 6015.24 6016.13 6016.19 | 0.119472 1.95 4.19 9.22 0.51 0.89
9 8.18 6014.07 6014.92 6014.98 | 0.123102 1.94 4.22 9.67 0.52 0.85
8 8.18 6012.90 6013.74 6013.80 | 0.113668 1.88 4.35 9.82 0.50 0.84
7 8.18 6011.50 6012.26 6012.34 | 0.195994 2.29 3.58 9.06 0.64 0.76
6 8.18 6009.91 6010.76 6010.82 | 0.121255 1.90 4.29 9.96 0.51 0.85
5 8.18 6008.31 6009.08 | 6008.98 | 6009.18 | 0.234844 2.46 3.33 8.63 0.70 0.77
4 8.18 6006.30 6007.29 | 6007.10 | 6007.36 | 0.143805 2.14 3.83 8.37 0.56 0.99
3 8.18 6003.86 6004.96 | 6004.88 | 6005.14 | 0.386145 3.36 2.44 5.06 0.85 1.10
2 8.18 6001.10 6002.02 | 6001.90 | 6002.14 | 0.238461 2.75 2.97 6.45 0.71 0.92
1 8.18 5997.83 5998.59 | 5998.59 [ 5998.78 | 0.500989 3.52 2.32 6.12 1.01 0.76
Abbreviations:

River Sta  River Station
Total Discharge
Minimum Channel Elevation (Thalweg)
W.S. Elev Water Surface Elevation
Critical Water Surface Elevation

Q Total
Min Ch El

Crit W.S.

E.G. Elev Energy Grade Elevation
E.G. Slope Energy Grade Slope

Vel Chnl

Channel Velocity
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TABLE 10 - HEC-RAS RESULTS
ROCKY FLATS - ORIGINAL LANDFILL
DIVERSION BERM NO. 5: 1000-YR STORM EVENT

River Sta| Q Total [ Min Ch EI | W.S. Elev | Crit W.S. | E.G. Elev | E.G. Slope | Vel Chnl | Flow Area | Top Width | Froude # | Channel
(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft) Depth, (ft)
99 3.56 6014.64 | 6015.38 6015.41 | 0.047346 1.21 2.94 8.01 0.35 0.74
98 3.56 6014.20 | 6015.03 6015.05 [ 0.028019 1.02 3.51 8.70 0.28 0.83
97 3.56 6013.95 | 6014.78 6014.79 | 0.023917 0.94 3.80 9.13 0.26 0.83
96 3.56 6013.70 | 6014.51 6014.53 | 0.027705 0.98 3.63 9.07 0.27 0.81
95 3.56 6013.41 | 6014.23 6014.25 | 0.028646 1.01 3.51 8.73 0.28 0.82
94 3.56 6013.13 | 6013.92 6013.94 | 0.033431 1.05 3.39 8.84 0.30 0.79
93 3.56 6012.80 | 6013.58 6013.60 [ 0.032469 1.06 3.37 8.51 0.30 0.78
92 3.56 6012.40 | 6013.48 6013.49 | 0.005407 0.55 6.47 11.28 0.13 1.08
91 3.56 6012.00 | 6013.45 6013.46 | 0.001987 0.39 9.24 12.88 0.08 1.45
90 3.56 6011.92 | 6013.44 6013.44 | 0.001169 0.31 11.54 15.17 0.06 1.52
89 3.56 6012.06 | 6013.43 6013.43 | 0.001512 0.32 11.05 16.61 0.07 1.37
88 3.56 6012.21 | 6013.40 6013.41 | 0.003633 0.46 7.73 13.07 0.11 1.19
87 3.56 6012.24 | 6013.36 6013.36 | 0.005343 0.54 6.64 11.94 0.13 1.12
86 3.56 6012.25 | 6013.29 6013.30 | 0.007837 0.62 5.70 10.85 0.15 1.04
85 3.56 6012.25 | 6013.17 6013.19 [ 0.018865 0.89 4.02 8.72 0.23 0.92
84 3.56 6012.07 | 6012.97 6012.98 | 0.021758 0.95 3.76 8.22 0.25 0.90
83 3.56 6011.85 | 6012.73 6012.75 | 0.025287 0.99 3.59 8.19 0.26 0.88
82 3.56 6011.62 | 6012.44 6012.46 | 0.033471 1.10 3.25 7.88 0.30 0.82
81 3.56 6011.29 | 6012.12 6012.13 | 0.029786 1.03 3.44 8.35 0.28 0.83
80 3.56 6010.96 | 6011.95 6011.96 | 0.010738 0.70 5.08 10.33 0.18 0.99
79 7.38 6010.63 | 6011.78 6011.80 [ 0.021018 1.09 6.79 11.78 0.25 1.15
78 7.38 6010.41 6011.56 6011.58 | 0.022156 1.10 6.71 11.90 0.26 1.15
77 7.38 6010.19 | 6011.35 6011.36 | 0.021739 1.10 6.73 11.82 0.26 1.16
76 7.38 6009.97 | 6011.15 6011.16 | 0.018448 1.04 7.12 12.05 0.24 1.18
75 7.38 6009.77 | 6010.97 6010.98 [ 0.017866 1.03 7.18 12.00 0.23 1.20
74 7.38 6009.58 | 6010.79 6010.81 | 0.016767 1.00 7.35 12.12 0.23 1.21
73 7.38 6009.39 | 6010.64 6010.65 [ 0.014939 0.96 7.68 12.41 0.22 1.25
72 7.38 6009.24 6010.48 6010.49 | 0.017338 1.02 7.26 12.01 0.23 1.24
71 7.38 6009.08 | 6010.30 6010.32 | 0.018157 1.11 6.71 11.04 0.24 1.22
70 7.38 6008.93 | 6010.11 6010.13 | 0.020118 1.11 6.67 11.15 0.25 1.18
69 7.38 6008.75 | 6009.92 6009.93 [ 0.018940 1.08 6.87 11.44 0.24 1.17
68 7.38 6008.58 | 6009.72 6009.74 | 0.020525 1.08 6.84 11.80 0.25 1.14
67 7.38 6008.38 | 6009.49 6009.51 [ 0.025138 1.15 6.40 11.67 0.27 1.11
66 7.38 6008.12 | 6009.24 6009.26 | 0.023997 1.16 6.38 11.14 0.27 1.12
65 7.38 6007.86 | 6009.00 6009.02 | 0.023954 1.16 6.35 10.98 0.27 1.14
64 7.38 6007.61 | 6008.76 6008.78 | 0.024154 1.17 6.30 10.84 0.27 1.15
63 7.38 6007.36 | 6008.53 6008.55 | 0.022324 1.17 6.36 10.77 0.26 1.17
62 7.38 6007.11 6008.32 6008.34 | 0.019204 1.11 6.70 10.90 0.24 1.21
61 7.38 6006.87 | 6008.15 6008.17 | 0.015837 1.01 7.30 11.35 0.22 1.28
60 7.38 6006.64 | 6008.03 6008.04 | 0.010570 0.87 8.46 12.19 0.18 1.39
59 11.32 | 6006.42 | 6007.87 6007.89 [ 0.020210 1.24 9.15 12.62 0.26 1.45
58 11.32 | 6006.20 | 6007.68 6007.70 | 0.018024 1.19 9.53 12.82 0.24 1.48
57 11.32 | 6006.03 [ 6007.50 6007.53 | 0.017116 1.17 9.66 13.00 0.24 1.47
56 11.32 | 6005.86 | 6007.32 6007.35 | 0.018974 1.20 9.41 12.89 0.25 1.46
55 11.32 | 6005.70 [ 6007.13 6007.15 | 0.020212 1.24 9.13 12.55 0.26 1.43
54 11.32 | 6005.54 | 6006.93 6006.95 | 0.019356 1.21 9.34 12.97 0.25 1.39
53 11.32 | 6005.40 | 6006.73 6006.76 | 0.019629 1.21 9.37 13.16 0.25 1.33
52 11.32 | 6005.23 | 6006.51 6006.54 | 0.023941 1.29 8.79 13.04 0.28 1.28
51 11.32 | 6004.98 | 6006.28 6006.30 | 0.023204 1.27 8.93 13.28 0.27 1.30
50 11.32 | 6004.73 | 6006.04 6006.07 | 0.024137 1.28 8.87 13.43 0.28 1.31
49 11.32 | 6004.48 | 6005.78 6005.81 | 0.028702 1.37 8.25 12.76 0.30 1.30
48 11.32 | 6004.19 | 6005.50 6005.53 | 0.026806 1.33 8.50 13.04 0.29 1.31
47 11.32 | 6003.91 [ 6005.25 6005.28 | 0.023367 1.27 8.95 13.38 0.27 1.34
46 11.32 | 6003.66 | 6005.05 6005.07 | 0.018368 1.16 9.77 13.93 0.24 1.39
45 11.32 | 6003.48 | 6004.87 6004.89 [ 0.018269 1.15 9.87 14.24 0.24 1.39
44 11.32 6003.31 6004.69 6004.71 | 0.018183 1.16 9.80 14.17 0.24 1.38
43 11.32 | 6003.13 [ 6004.50 6004.52 | 0.018910 1.18 9.62 13.70 0.25 1.37
42 11.32 6002.91 6004.31 6004.33 | 0.019284 1.18 9.56 13.67 0.25 1.40
41 11.32 | 6002.69 | 6004.13 6004.15 [ 0.017601 1.15 9.84 13.68 0.24 1.44
40 11.32 6002.47 6003.98 6004.00 | 0.013465 1.04 10.84 14.25 0.21 1.51
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39 15.12 | 6002.24 | 6003.79 6003.82 | 0.022645 1.36 11.09 14.44 0.27 1.55
38 15.12 | 6002.02 | 6003.55 6003.58 | 0.024715 1.41 10.71 14.14 0.29 1.53
37 15.12 | 6001.79 | 6003.30 6003.33 | 0.025097 1.42 10.64 14.05 0.29 151
36 15.12 | 6001.55 | 6003.05 6003.08 | 0.025485 1.43 10.56 13.97 0.29 1.50
35 15.12 | 6001.29 | 6002.80 6002.83 | 0.025612 1.44 10.50 13.80 0.29 151
34 15.12 | 6001.03 | 6002.50 6002.54 | 0.032719 1.59 9.52 12.94 0.33 1.47
33 15.12 | 6000.70 | 6002.17 6002.21 | 0.033000 1.60 9.48 12.89 0.33 1.47
32 15.12 | 6000.42 | 6001.84 6001.88 | 0.032436 1.57 9.65 13.35 0.32 1.42
31 15.12 | 6000.11 | 6001.50 6001.54 | 0.035376 1.62 9.34 13.16 0.34 1.39
30 15.12 | 5999.74 | 6001.11 6001.16 | 0.040570 1.72 8.81 13.11 0.36 1.37
29 15.12 | 5999.30 | 6000.69 6000.74 | 0.042305 1.72 8.77 12.84 0.37 1.39
28 15.12 | 5998.86 | 6000.31 6000.35 | 0.034854 1.62 9.32 13.09 0.34 1.45
27 15.12 | 5998.51 | 6000.00 6000.04 | 0.027838 1.49 10.16 13.55 0.30 1.49
26 15.12 | 5998.22 | 5999.75 5999.78 | 0.023772 1.39 10.85 14.18 0.28 1.53
25 15.12 | 5997.90 | 5999.56 5999.58 | 0.016024 1.21 12.53 15.24 0.23 1.66
24 15.12 | 5997.73 | 5999.40 5999.43 | 0.015652 1.19 12.68 15.30 0.23 1.67
23 15.12 | 5997.60 | 5999.24 5999.26 | 0.017739 1.26 12.04 14.71 0.24 1.64
22 15.12 | 5997.49 | 5999.04 5999.07 | 0.020594 1.34 11.32 14.28 0.26 1.55
21 15.12 | 5997.27 | 5998.85 5998.87 | 0.018369 1.25 12.05 15.17 0.25 1.58
20 15.12 | 5997.04 | 5998.68 5998.71 | 0.015397 1.17 12.90 15.82 0.23 1.64
19 17.82 | 5996.81 | 5998.51 5998.54 | 0.017637 1.29 13.83 16.28 0.25 1.70
18 17.82 | 5996.62 | 5998.35 5998.37 | 0.015674 1.23 14.50 16.76 0.23 1.73
17 17.82 | 5996.45 | 5998.20 5998.22 | 0.015232 1.22 14.65 16.84 0.23 1.75
16 17.82 | 5996.28 | 5998.05 5998.08 | 0.013722 1.19 15.01 16.91 0.22 1.77
15 17.82 | 5996.12 | 5997.92 5997.94 | 0.013996 1.19 14.96 16.68 0.22 1.80
14 17.82 | 5995.97 | 5997.77 5997.80 | 0.014966 1.22 14.64 16.52 0.23 1.80
13 17.82 | 5995.82 | 5997.62 5997.64 | 0.015815 1.25 14.24 16.05 0.23 1.80
12 17.82 | 5995.68 | 5997.46 5997.49 | 0.014610 1.26 14.19 15.66 0.23 1.78
11 17.82 5995.59 5997.31 5997.34 | 0.015690 1.26 14.10 15.45 0.23 1.72
10 17.82 | 5995.49 | 5997.14 5997.17 | 0.018988 1.34 13.34 15.49 0.25 1.65
9 17.82 | 5995.34 | 5996.94 5996.97 | 0.020521 1.37 12.98 15.39 0.26 1.60
8 17.82 | 5995.16 | 5996.73 5996.76 | 0.021650 1.38 12.87 15.82 0.27 1.57
7 17.82 | 5994.97 | 5996.49 5996.52 | 0.026168 1.47 12.13 15.83 0.30 1.52
6 17.82 | 5994.75 | 5996.20 5996.23 | 0.031712 1.58 11.25 15.12 0.32 1.45
5 17.82 | 5994.47 | 5995.87 5995.91 | 0.033449 1.58 11.29 15.92 0.33 1.40
4 17.82 | 5994.18 | 5995.43 5995.48 | 0.055342 1.88 9.48 15.03 0.42 1.25
3 17.82 | 5993.65 | 5994.06 | 5994.04 | 5994.16 | 0.321443 2.26 6.94 26.34 0.85 0.41
2 17.82 | 5991.19 | 5992.24 | 5992.18 | 5992.39 | 0.263168 3.11 5.73 13.72 0.85 1.05
1 17.82 | 5988.13 | 5989.07 | 5989.07 | 5989.31 | 0.365365 3.91 4.56 9.82 1.01 0.94
Abbreviations:

River Sta River Station

Q Total Total Discharge
Min Ch EI Minimum Channel Elevation (Thalweg)
W.S. Elev Water Surface Elevation

Crit W.S. Critical Water Surface Elevation

E.G. Elev Energy Grade Elevation

E.G. Slope Energy Grade Slope

Vel Chnl  Channel Velocity
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TABLE 11 - HEC-RAS RESULTS
ROCKY FLATS - ORIGINAL LANDFILL
DIVERSION BERM NO. 5: 100-YR STORM EVENT

River Sta| Q Total [ Min Ch EI | W.S. Elev | Crit W.S. | E.G. Elev | E.G. Slope | Vel Chnl | Flow Area | Top Width | Froude # | Channel
(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft) Depth, (ft)
99 2.57 6014.64 | 6015.33 6015.35 | 0.046600 1.01 2.55 7.46 0.30 0.69
98 2.57 6014.20 | 6014.98 6014.99 | 0.028084 0.84 3.07 8.15 0.24 0.78
97 2.57 6013.95 | 6014.72 6014.73 | 0.024407 0.79 3.24 8.44 0.23 0.77
96 2.57 6013.70 | 6014.46 6014.47 | 0.027546 0.82 3.12 8.41 0.24 0.76
95 2.57 6013.41 | 6014.17 6014.19 | 0.028614 0.84 3.04 8.10 0.24 0.76
94 2.57 6013.13 | 6013.86 6013.88 | 0.033811 0.88 2.90 8.17 0.26 0.73
93 2.57 6012.80 | 6013.51 6013.52 | 0.037212 0.93 2.76 7.70 0.27 0.71
92 2.57 6012.40 | 6013.40 6013.41 [ 0.005408 0.46 5.58 10.53 0.11 1.00
91 2.57 6012.00 | 6013.37 6013.38 | 0.001804 0.31 8.23 12.15 0.07 1.37
90 2.57 6011.92 | 6013.36 6013.36 | 0.001041 0.25 10.36 14.38 0.05 1.44
89 2.57 6012.06 | 6013.35 6013.35 | 0.001393 0.26 9.79 15.61 0.06 1.29
88 2.57 6012.21 | 6013.33 6013.33 | 0.003458 0.38 6.76 12.22 0.09 1.12
87 2.57 6012.24 | 6013.29 6013.29 [ 0.005146 0.44 5.79 11.15 0.11 1.05
86 2.57 6012.25 | 6013.22 6013.23 | 0.007602 0.52 4.96 10.12 0.13 0.97
85 2.57 6012.25 | 6013.11 6013.12 | 0.018771 0.74 3.47 8.11 0.20 0.86
84 2.57 6012.07 | 6012.90 6012.91 [ 0.021613 0.79 3.24 7.64 0.21 0.83
83 2.57 6011.85 | 6012.67 6012.68 | 0.025016 0.83 3.10 7.60 0.23 0.82
82 2.57 6011.62 | 6012.38 6012.39 | 0.034162 0.93 2.77 7.30 0.26 0.76
81 2.57 6011.29 | 6012.05 6012.06 | 0.032041 0.89 2.88 7.69 0.26 0.76
80 2.57 6010.96 | 6011.87 6011.88 | 0.011406 0.60 4.27 9.47 0.16 0.91
79 5.34 6010.63 | 6011.69 6011.71 | 0.021114 0.91 5.84 10.97 0.22 1.06
78 5.34 6010.41 6011.48 6011.50 | 0.022254 0.93 5.76 11.01 0.23 1.07
77 5.34 6010.19 | 6011.26 6011.27 | 0.022003 0.93 5.75 10.85 0.22 1.07
76 5.34 6009.97 | 6011.06 6011.07 [ 0.018360 0.87 6.12 11.07 0.21 1.09
75 5.34 6009.77 | 6010.88 6010.89 [ 0.017932 0.86 6.18 11.13 0.20 1.11
74 5.34 6009.58 | 6010.71 6010.72 | 0.016703 0.84 6.34 11.26 0.20 1.13
73 5.34 6009.39 | 6010.55 6010.56 | 0.014662 0.80 6.66 11.56 0.19 1.16
72 5.34 6009.24 6010.40 6010.41 | 0.016822 0.84 6.32 11.24 0.20 1.16
71 5.34 6009.08 | 6010.22 6010.23 | 0.018523 0.91 5.87 10.22 0.21 1.14
70 5.34 6008.93 | 6010.03 6010.04 [ 0.020020 0.92 5.80 10.39 0.22 1.10
69 5.34 6008.75 | 6009.83 6009.85 | 0.019124 0.90 5.96 10.69 0.21 1.08
68 5.34 6008.58 | 6009.64 6009.65 | 0.020361 0.90 5.91 10.99 0.22 1.06
67 5.34 6008.38 | 6009.41 6009.42 | 0.025291 0.97 5.50 10.80 0.24 1.03
66 5.34 6008.12 | 6009.16 6009.18 | 0.024044 0.97 5.50 10.37 0.24 1.04
65 5.34 6007.86 | 6008.92 6008.93 [ 0.023962 0.98 5.47 10.20 0.23 1.06
64 5.34 6007.61 | 6008.68 6008.69 | 0.023971 0.98 5.45 10.08 0.24 1.07
63 5.34 6007.36 | 6008.45 6008.46 | 0.022683 0.97 5.49 10.02 0.23 1.09
62 5.34 6007.11 | 6008.23 6008.25 | 0.020082 0.93 5.73 10.11 0.22 1.12
61 5.34 6006.87 | 6008.05 6008.07 | 0.016428 0.86 6.20 10.47 0.20 1.18
60 5.34 6006.64 | 6007.92 6007.93 [ 0.010989 0.74 7.21 11.28 0.16 1.28
59 8.19 6006.42 | 6007.76 6007.78 | 0.020255 1.04 7.88 11.71 0.22 1.34
58 8.19 6006.20 | 6007.57 6007.59 [ 0.017790 0.99 8.25 11.92 0.21 1.37
57 8.19 6006.03 | 6007.40 6007.42 | 0.017273 0.98 8.37 12.09 0.21 1.37
56 8.19 6005.86 | 6007.22 6007.23 | 0.018886 1.01 8.11 11.97 0.22 1.36
55 8.19 6005.70 | 6007.02 6007.04 [ 0.019896 1.04 7.91 11.67 0.22 1.32
54 8.19 6005.54 | 6006.83 6006.84 | 0.019226 1.01 8.10 12.11 0.22 1.29
53 8.19 6005.40 | 6006.64 6006.65 | 0.019292 1.01 8.13 12.30 0.22 1.24
52 8.19 6005.23 | 6006.42 6006.44 | 0.023890 1.08 7.60 12.22 0.24 1.19
51 8.19 6004.98 | 6006.18 6006.20 | 0.023359 1.06 7.70 12.44 0.24 1.20
50 8.19 6004.73 | 6005.95 6005.97 | 0.023864 1.07 7.63 12.34 0.24 1.22
49 8.19 6004.48 | 6005.68 6005.70 [ 0.028753 1.15 7.10 11.83 0.26 1.20
48 8.19 6004.19 6005.40 6005.42 | 0.027122 1.12 7.28 12.07 0.26 1.21
47 8.19 6003.91 | 6005.15 6005.17 | 0.023325 1.07 7.67 12.26 0.24 1.24
46 8.19 6003.66 | 6004.95 6004.96 | 0.018317 0.97 8.43 12.95 0.21 1.29
45 8.19 6003.48 | 6004.77 6004.78 | 0.018122 0.96 8.53 13.25 0.21 1.29
44 8.19 6003.31 | 6004.59 6004.60 | 0.018729 0.97 8.44 13.25 0.21 1.28
43 8.19 6003.13 | 6004.40 6004.41 [ 0.019045 0.99 8.28 12.74 0.22 1.27
42 8.19 6002.91 6004.21 6004.22 | 0.019709 1.00 8.18 12.68 0.22 1.30
41 8.19 6002.69 | 6004.02 6004.03 | 0.018415 0.98 8.36 12.72 0.21 1.33
40 8.19 6002.47 | 6003.86 6003.88 | 0.013634 0.88 9.28 13.16 0.19 1.39
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39 10.94 | 6002.24 | 6003.68 6003.70 | 0.022533 1.14 9.56 13.39 0.24 1.44
38 10.94 | 6002.02 | 6003.44 6003.46 | 0.024718 1.19 9.23 13.13 0.25 1.42
37 10.94 | 6001.79 | 6003.19 6003.22 | 0.025019 1.19 9.17 13.04 0.25 1.40
36 10.94 | 6001.55 | 6002.94 6002.96 | 0.025452 1.20 9.11 13.00 0.25 1.39
35 10.94 | 6001.29 | 6002.69 6002.71 | 0.025436 1.21 9.07 12.84 0.25 1.40
34 10.94 | 6001.03 | 6002.39 6002.42 | 0.032844 1.34 8.19 12.02 0.29 1.36
33 10.94 | 6000.70 | 6002.07 6002.10 | 0.032635 1.33 8.20 11.99 0.28 1.37
32 10.94 | 6000.42 | 6001.74 6001.77 | 0.032122 1.31 8.36 12.48 0.28 1.32
31 10.94 | 6000.11 | 6001.40 6001.43 | 0.034885 1.35 8.10 12.29 0.29 1.29
30 10.94 | 5999.74 | 6001.02 6001.05 | 0.041435 1.43 7.64 12.21 0.32 1.28
29 10.94 | 5999.30 | 6000.59 6000.63 | 0.042260 1.45 7.55 11.90 0.32 1.29
28 10.94 | 5998.86 | 6000.21 6000.24 | 0.035629 1.36 8.02 12.14 0.30 1.35
27 10.94 | 5998.51 | 5999.89 5999.92 | 0.027970 1.25 8.74 12.57 0.26 1.38
26 10.94 | 5998.22 | 5999.64 5999.66 | 0.024055 1.17 9.32 13.18 0.25 1.42
25 10.94 | 5997.90 | 5999.45 5999.46 | 0.016150 1.01 10.82 14.21 0.20 1.55
24 10.94 | 5997.73 | 5999.29 5999.30 | 0.015357 1.00 10.99 14.22 0.20 1.56
23 10.94 | 5997.60 | 5999.12 5999.14 | 0.017636 1.05 10.44 13.86 0.21 1.52
22 10.94 | 5997.49 | 5998.93 5998.95 | 0.021425 1.12 9.77 13.61 0.23 1.44
21 10.94 | 5997.27 | 5998.73 5998.75 | 0.019071 1.06 10.28 14.19 0.22 1.46
20 10.94 | 5997.04 | 5998.56 5998.58 | 0.015685 0.99 11.03 14.62 0.20 1.52
19 12.90 | 5996.81 | 5998.39 5998.41 | 0.017715 1.08 11.90 15.09 0.22 1.58
18 12.90 | 5996.62 | 5998.23 5998.24 | 0.015657 1.03 12.49 15.56 0.20 1.61
17 12.90 | 5996.45 | 5998.07 5998.09 | 0.015113 1.02 12.66 15.64 0.20 1.62
16 12.90 | 5996.28 | 5997.93 5997.95 | 0.013959 0.99 12.98 15.70 0.19 1.65
15 12.90 | 5996.12 | 5997.79 5997.81 | 0.013863 1.00 12.95 15.49 0.19 1.67
14 12.90 | 5995.97 | 5997.65 5997.67 | 0.014732 1.02 12.68 15.35 0.20 1.68
13 12.90 | 5995.82 | 5997.50 5997.51 | 0.015358 1.04 12.40 14.97 0.20 1.68
12 12.90 | 5995.68 | 5997.35 5997.36 | 0.014874 1.04 12.40 14.81 0.20 1.67
11 12.90 | 5995.59 | 5997.20 5997.21 | 0.015338 1.05 12.34 14.76 0.20 1.61
10 12.90 | 5995.49 | 5997.03 5997.04 | 0.018768 1.11 11.63 14.79 0.22 1.54
9 12.90 | 5995.34 | 5996.83 5996.85 | 0.020308 1.14 11.33 14.73 0.23 1.49
8 12.90 | 5995.16 | 5996.62 5996.64 | 0.021645 1.15 11.19 15.12 0.24 1.46
7 12.90 | 5994.97 | 5996.38 5996.41 | 0.025982 1.23 10.50 14.77 0.26 1.41
6 12.90 | 5994.75 | 5996.09 5996.12 | 0.031317 1.32 9.74 14.09 0.28 1.34
5 12.90 | 5994.47 | 5995.77 5995.80 | 0.032806 1.32 9.76 14.68 0.29 1.30
4 12.90 | 5994.18 | 5995.36 5995.40 | 0.049145 151 8.54 14.26 0.34 1.18
3 12.90 | 5993.65 | 5994.00 | 5993.97 | 5994.09 | 0.423936 1.97 5.53 24.44 0.83 0.35
2 12.90 | 5991.19 | 5992.20 | 5992.07 | 5992.30 | 0.216272 2.44 5.29 13.04 0.68 1.01
1 12.90 | 5988.13 | 5988.96 | 5988.96 | 5989.16 | 0.485087 3.67 3.51 8.53 1.01 0.83
Abbreviations:

River Sta River Station

Q Total Total Discharge
Min Ch EI Minimum Channel Elevation (Thalweg)
W.S. Elev Water Surface Elevation

Crit W.S. Critical Water Surface Elevation

E.G. Elev Energy Grade Elevation

E.G. Slope Energy Grade Slope

Vel Chnl  Channel Velocity
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TABLE 12 - HEC-RAS RESULTS
ROCKY FLATS - ORIGINAL LANDFILL
DIVERSION BERM NO. 6: 1000-YR STORM EVENT

River Sta| Q Total [ Min Ch EI | W.S. Elev | Crit W.S. | E.G. Elev | E.G. Slope | Vel Chnl | Flow Area | Top Width | Froude # | Channel
(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft) Depth, (ft)
108 3.14 5995.84 | 5996.48 5996.51 | 0.064407 1.29 2.43 7.55 0.40 0.64
107 3.14 5995.25 | 5996.14 5996.15 [ 0.022108 0.93 3.38 7.63 0.25 0.89
106 3.14 5995.02 | 5995.90 5995.91 [ 0.025981 0.99 3.18 7.41 0.27 0.88
105 3.14 5994.80 | 5995.60 5995.62 | 0.031427 1.13 2.88 7.15 0.30 0.80
104 3.14 5994.52 | 5995.29 5995.32 | 0.029617 1.23 2.79 7.13 0.30 0.77
103 3.14 5994.20 | 5995.01 5995.02 | 0.028764 1.08 2.97 7.17 0.28 0.81
102 3.14 5993.89 | 5994.71 5994.74 | 0.028820 1.18 2.78 6.72 0.29 0.82
101 3.14 5993.59 | 5994.41 5994.43 | 0.032144 1.04 3.01 7.57 0.29 0.82
100 3.14 5993.29 | 5994.15 5994.17 | 0.021592 0.98 3.30 8.09 0.25 0.86
99 3.14 5993.03 | 5994.02 5994.03 | 0.009851 0.67 4.71 9.94 0.17 0.99
98 3.14 5992.77 | 5993.98 5993.98 [ 0.002383 0.39 8.15 13.08 0.09 1.21
97 3.14 5992.98 | 5993.93 5993.94 [ 0.009960 0.65 4.82 10.34 0.17 0.95
96 3.14 5992.87 | 5993.81 5993.82 | 0.012766 0.73 4.33 9.47 0.19 0.94
95 3.14 5992.70 | 5993.71 5993.72 | 0.008801 0.65 4.87 9.63 0.16 1.01
94 3.14 5992.55 | 5993.63 5993.63 [ 0.007830 0.63 5.01 9.39 0.15 1.08
93 3.14 5992.51 | 5993.54 5993.55 | 0.009864 0.68 4.59 8.98 0.17 1.03
92 3.14 5992.50 | 5993.41 5993.42 | 0.016808 0.84 3.75 8.11 0.22 0.91
91 3.14 5992.36 | 5993.14 5993.16 | 0.046263 1.22 2.58 6.85 0.35 0.78
90 3.14 5991.80 | 5992.49 5992.53 | 0.092226 1.60 1.97 5.76 0.48 0.69
89 3.14 5991.25 | 5992.31 5992.32 | 0.008521 0.65 4.87 9.32 0.16 1.06
88 7.02 5990.89 | 5992.19 5992.20 [ 0.013463 0.97 7.27 11.03 0.21 1.30
87 7.02 5990.77 | 5992.04 5992.06 | 0.015899 1.01 6.96 10.89 0.22 1.27
86 7.02 5990.66 | 5991.84 5991.86 | 0.025077 1.20 5.85 9.88 0.28 1.18
85 7.02 5990.42 | 5991.55 5991.58 [ 0.030399 1.30 5.42 9.44 0.30 1.13
84 7.02 5990.12 | 5991.22 5991.24 | 0.035792 1.34 5.24 9.85 0.32 1.10
83 7.02 5989.83 | 5990.85 5990.88 | 0.036060 1.34 5.25 10.02 0.33 1.02
82 7.02 5989.45 | 5990.50 5990.52 | 0.035477 1.34 5.25 9.88 0.32 1.05
81 7.02 5989.08 | 5990.23 5990.25 [ 0.020593 1.11 6.33 10.81 0.25 1.15
80 7.02 5988.75 | 5990.08 5990.10 | 0.011997 0.90 7.81 11.76 0.19 1.33
79 7.02 5988.67 | 5989.95 5989.96 | 0.014660 0.95 7.36 11.82 0.21 1.28
78 7.02 5988.60 | 5989.78 5989.80 | 0.019704 1.05 6.66 11.55 0.24 1.18
77 7.02 5988.46 | 5989.56 5989.58 | 0.023413 1.12 6.28 11.36 0.26 1.10
76 7.02 5988.21 | 5989.36 5989.38 | 0.017834 1.02 6.89 11.66 0.23 1.15
75 7.02 5987.96 | 5989.21 5989.22 | 0.014269 0.94 7.44 11.90 0.21 1.25
74 7.02 5987.78 | 5989.08 5989.09 [ 0.011916 0.89 7.89 12.04 0.19 1.30
73 7.02 5987.70 | 5988.95 5988.96 | 0.014021 0.94 7.46 11.83 0.21 1.25
72 7.02 5987.62 | 5988.77 5988.79 | 0.022707 1.12 6.26 10.97 0.26 1.15
71 7.02 5987.43 | 5988.49 5988.52 | 0.032162 1.27 5.51 10.35 0.31 1.06
70 7.02 5987.10 | 5988.18 5988.20 | 0.030062 1.24 5.66 10.54 0.30 1.08
69 7.02 5986.77 | 5987.93 5987.94 | 0.021544 1.10 6.40 11.13 0.26 1.16
68 11.17 5986.35 5987.56 5987.61 | 0.047547 1.68 6.67 11.12 0.38 1.21
67 11.17 | 5985.88 | 5987.07 5987.12 | 0.050545 1.70 6.58 11.26 0.39 1.19
66 11.17 | 5985.40 | 5986.74 5986.77 | 0.024704 1.30 8.57 12.76 0.28 1.34
65 11.17 | 5985.19 | 5986.52 5986.54 | 0.020332 1.20 9.35 13.74 0.26 1.33
64 11.17 | 5984.98 | 5986.31 5986.34 | 0.021406 1.24 9.04 13.10 0.26 1.33
63 11.17 | 5984.77 | 5986.00 5986.04 | 0.042745 1.61 6.92 11.23 0.36 1.23
62 11.17 | 5984.31 | 5985.55 5985.59 | 0.046016 1.68 6.64 10.69 0.38 1.24
61 11.17 | 5983.85 | 5985.14 5985.18 | 0.036861 1.54 7.24 11.27 0.34 1.29
60 11.17 5983.44 5984.81 5984.84 | 0.030074 1.44 7.75 11.44 0.31 1.37
59 11.17 | 5983.13 | 5984.53 5984.56 | 0.027038 1.40 7.99 11.38 0.29 1.40
58 11.17 | 5982.82 | 5984.28 5984.31 | 0.022832 1.31 8.51 11.81 0.27 1.46
57 11.17 | 5982.58 | 5984.08 5984.10 | 0.018122 1.25 9.01 12.10 0.25 1.50
56 11.17 | 5982.41 | 5983.89 5983.91 [ 0.021047 1.26 8.84 12.14 0.26 1.48
55 11.17 | 5982.23 | 5983.67 5983.69 | 0.022055 1.27 8.79 12.43 0.27 1.44
54 11.17 | 5982.03 | 5983.47 5983.49 | 0.018375 1.20 9.30 12.92 0.25 1.44
53 11.17 | 5981.83 | 5983.30 5983.32 | 0.016770 1.14 9.82 13.36 0.23 1.47
52 11.17 5981.63 5983.16 5983.17 | 0.012437 1.08 10.44 13.54 0.21 1.53
51 11.17 | 5981.48 | 5983.03 5983.04 [ 0.013585 1.10 10.14 12.77 0.21 1.55
50 11.17 | 5981.35 | 5982.87 5982.90 | 0.017027 1.19 9.42 12.08 0.24 1.52
49 11.17 | 5981.22 | 5982.64 5982.67 | 0.029355 1.46 7.65 10.78 0.31 1.42
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48 15.30 | 5980.71 | 5982.17 5982.25 | 0.056973 2.23 6.95 9.62 0.43 1.46
47 15.30 | 5980.10 | 5981.57 5981.64 | 0.065604 2.23 6.88 9.44 0.46 1.47
46 15.30 | 5979.49 | 5981.05 5981.11 | 0.043386 2.01 7.71 9.92 0.38 1.56
45 15.30 | 5979.06 | 5980.73 5980.77 | 0.026630 1.54 9.91 11.86 0.30 1.67
44 15.30 | 5978.85 | 5980.48 5980.51 | 0.024803 1.52 10.09 12.04 0.29 1.63
43 15.30 | 5978.63 | 5980.22 5980.26 | 0.026865 1.55 9.89 12.34 0.30 1.59
42 15.30 | 5978.36 | 5979.97 5980.00 | 0.023583 1.46 10.52 13.08 0.28 1.61
41 15.30 | 5978.06 | 5979.77 5979.80 | 0.017645 1.30 11.79 13.56 0.25 1.71
40 15.30 | 5977.80 | 5979.63 5979.65 | 0.012513 1.15 13.33 14.34 0.21 1.83
39 15.30 | 5977.63 | 5979.50 5979.52 | 0.013183 1.16 13.21 14.48 0.21 1.87
38 15.30 | 5977.58 | 5979.35 5979.38 | 0.016453 1.25 12.26 14.23 0.24 1.77
37 15.30 | 5977.50 | 5979.16 5979.19 | 0.021615 1.37 11.14 13.76 0.27 1.66
36 15.30 | 5977.33 | 5978.95 5978.98 | 0.019864 1.33 11.47 13.93 0.26 1.62
35 15.30 | 5977.10 | 5978.77 5978.80 | 0.016890 1.30 11.82 13.91 0.24 1.67
34 15.30 | 5976.87 | 5978.61 5978.63 | 0.016216 1.25 12.25 14.02 0.24 1.74
33 15.30 | 5976.69 | 5978.45 5978.48 | 0.015699 1.23 12.47 14.33 0.23 1.76
32 15.30 | 5976.51 | 5978.31 5978.33 | 0.013650 1.16 13.18 14.84 0.22 1.80
31 15.30 | 5976.34 | 5978.19 5978.21 | 0.010922 1.08 14.20 15.31 0.20 1.85
30 15.30 | 5976.19 | 5978.09 5978.11 | 0.008994 1.00 15.26 15.82 0.18 1.90
29 15.30 | 5976.04 | 5978.01 5978.02 | 0.007516 0.93 16.37 16.23 0.16 1.97
28 19.72 | 5975.90 | 5977.91 5977.93 | 0.012118 1.19 16.61 16.46 0.21 2.01
27 19.72 | 5975.90 | 5977.76 5977.79 | 0.016033 1.30 15.18 16.33 0.24 1.86
26 19.72 | 5975.82 | 5977.56 5977.60 | 0.023625 1.50 13.15 15.27 0.28 1.74
25 19.72 | 5975.64 | 5977.29 5977.33 | 0.029908 1.63 12.09 14.79 0.32 1.65
24 19.72 | 5975.35 | 5976.99 5977.03 | 0.028882 1.60 12.32 15.13 0.31 1.64
23 19.72 | 5975.05 | 5976.74 5976.77 | 0.023366 1.48 13.36 15.76 0.28 1.69
22 19.72 5974.79 5976.55 5976.57 | 0.016761 1.33 14.84 15.88 0.24 1.76
21 19.72 | 5974.57 | 5976.38 5976.41 | 0.016973 1.33 14.77 15.87 0.24 1.81
20 19.72 | 5974.36 | 5976.20 5976.23 | 0.018688 1.40 14.11 15.21 0.26 1.84
19 19.72 | 5974.18 | 5976.00 5976.04 | 0.019987 1.43 13.83 15.26 0.26 1.82
18 19.72 5974.00 5975.79 5975.82 | 0.022772 1.47 13.41 15.57 0.28 1.79
17 19.72 | 5973.84 | 5975.55 5975.59 | 0.024684 1.49 13.19 15.96 0.29 1.71
16 19.72 | 5973.67 | 5975.33 5975.36 | 0.020908 1.39 14.18 16.92 0.27 1.66
15 19.72 | 5973.50 | 5975.10 5975.14 | 0.023982 1.45 13.62 16.99 0.29 1.60
14 19.72 5973.30 5974.83 5974.87 | 0.030354 1.57 12.56 16.57 0.32 1.53
13 19.72 | 5973.04 | 5974.52 5974.56 | 0.031567 1.58 12.49 16.87 0.32 1.48
12 19.72 | 5972.72 | 5974.23 5974.27 | 0.026650 1.48 13.33 17.49 0.30 151
11 19.72 | 5972.40 | 5974.02 5974.04 | 0.019001 1.31 15.03 18.37 0.25 1.62
10 19.72 | 5972.10 | 5973.82 5973.85 | 0.020062 1.36 14.49 17.30 0.26 1.72
9 19.72 | 5971.90 | 5973.62 5973.65 | 0.019842 1.40 14.04 15.82 0.26 1.72
8 19.72 5971.60 5973.43 5973.46 | 0.017127 1.33 14.79 16.11 0.25 1.83
7 19.72 | 5971.40 | 5973.25 5973.28 | 0.019525 1.39 14.15 15.89 0.26 1.85
6 19.72 | 5971.28 | 5973.03 5973.06 | 0.025053 1.50 13.18 16.17 0.29 1.75
5 19.72 | 5971.13 | 5972.74 5972.78 | 0.030905 1.58 12.50 16.57 0.32 1.61
4 19.72 | 5971.00 | 5972.19 5972.28 | 0.092811 2.38 8.28 13.52 0.54 1.19
3 19.72 | 5970.01 | 5970.65 | 5970.61 | 5970.77 | 0.282719 2.81 7.02 20.98 0.86 0.64
2 19.72 | 5967.55 | 5968.19 5968.28 | 0.221004 2.42 8.13 25.17 0.75 0.64
1 19.72 | 5964.39 | 5965.24 | 5965.24 | 5965.46 | 0.369301 3.74 5.27 12.42 1.01 0.85

Abbreviations:

River Sta River Station

Q Total Total Discharge

Min Ch EI' Minimum Channel Elevation (Thalweg)

W.S. Elev Water Surface Elevation

Crit W.S. Critical Water Surface Elevation

E.G. Elev Energy Grade Elevation

E.G. Slope Energy Grade Slope

Vel Chnl

Channel Velocity
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TABLE 13 - HEC-RAS RESULTS
ROCKY FLATS - ORIGINAL LANDFILL
DIVERSION BERM NO. 6: 100-YR STORM EVENT

River Sta| Q Total [ Min Ch EI | W.S. Elev | Crit W.S. | E.G. Elev | E.G. Slope | Vel Chnl | Flow Area | Top Width | Froude # | Channel
(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft) Depth, (ft)
108 2.27 5995.84 | 5996.43 5996.45 | 0.069347 1.12 2.03 6.91 0.36 0.59
107 2.27 5995.25 | 5996.08 5996.08 | 0.022024 0.78 291 7.06 0.21 0.83
106 2.27 5995.02 | 5995.83 5995.85 | 0.026303 0.83 2.72 6.86 0.23 0.81
105 2.27 5994.80 | 5995.55 5995.56 | 0.031183 0.94 2.48 6.63 0.26 0.75
104 2.27 5994.52 | 5995.24 5995.25 [ 0.030021 1.01 2.40 6.62 0.26 0.72
103 2.27 5994.20 | 5994.95 5994.96 | 0.028569 0.90 2.58 6.70 0.25 0.75
102 2.27 5993.89 | 5994.66 5994.67 | 0.029239 0.97 241 6.21 0.25 0.77
101 2.27 5993.59 | 5994.36 5994.37 | 0.031393 0.87 2.61 7.05 0.25 0.77
100 2.27 5993.29 | 5994.09 5994.10 [ 0.023706 0.82 2.79 7.42 0.22 0.80
99 2.27 5993.03 | 5993.95 5993.95 [ 0.010329 0.56 4.02 9.07 0.15 0.92
98 2.27 5992.77 | 5993.91 5993.91 | 0.002204 0.31 7.22 12.33 0.07 1.14
97 2.27 5992.98 | 5993.86 5993.87 | 0.010067 0.55 4.13 9.56 0.15 0.88
96 2.27 5992.87 | 5993.74 5993.75 | 0.013226 0.62 3.67 8.68 0.17 0.87
95 2.27 5992.70 | 5993.64 5993.64 | 0.008838 0.54 4.20 8.94 0.14 0.94
94 2.27 5992.55 | 5993.56 5993.56 | 0.007567 0.52 4.37 8.77 0.13 1.01
93 2.27 5992.51 | 5993.47 5993.48 | 0.009495 0.57 4.01 8.38 0.14 0.96
92 2.27 5992.50 | 5993.35 5993.36 | 0.016257 0.69 3.27 7.57 0.19 0.85
91 2.27 5992.36 | 5993.09 5993.11 [ 0.043693 1.00 2.28 6.43 0.29 0.73
90 2.27 5991.80 | 5992.42 5992.45 | 0.106456 1.42 1.60 5.19 0.45 0.62
89 2.27 5991.25 | 5992.22 5992.23 | 0.009040 0.55 4.09 8.54 0.14 0.97
88 5.08 5990.89 | 5992.10 5992.11 [ 0.013809 0.80 6.33 10.41 0.18 1.21
87 5.08 5990.77 | 5991.95 5991.96 | 0.015699 0.84 6.03 10.15 0.19 1.18
86 5.08 5990.66 | 5991.75 5991.77 | 0.025292 1.01 5.02 9.16 0.24 1.09
85 5.08 5990.42 | 5991.47 5991.49 [ 0.030570 1.09 4.66 8.76 0.26 1.05
84 5.08 5990.12 | 5991.14 5991.16 [ 0.035802 1.13 4.50 9.06 0.28 1.02
83 5.08 5989.83 | 5990.78 5990.80 | 0.036486 1.12 4.52 9.38 0.29 0.95
82 5.08 5989.45 | 5990.42 5990.44 | 0.035775 1.13 4.51 9.16 0.28 0.97
81 5.08 5989.08 | 5990.15 5990.16 | 0.021860 0.94 5.42 10.02 0.22 1.07
80 5.08 5988.75 | 5989.99 5990.00 [ 0.011695 0.75 6.79 10.96 0.17 1.24
79 5.08 5988.67 | 5989.86 5989.87 | 0.014329 0.80 6.38 10.96 0.18 1.19
78 5.08 5988.60 | 5989.70 5989.71 [ 0.019617 0.88 5.75 10.71 0.21 1.10
77 5.08 5988.46 | 5989.48 5989.49 [ 0.023709 0.94 5.39 10.52 0.23 1.02
76 5.08 5988.21 | 5989.27 5989.29 | 0.018251 0.86 5.90 10.86 0.21 1.06
75 5.08 5987.96 | 5989.11 5989.12 | 0.014333 0.79 6.40 11.06 0.18 1.15
74 5.08 5987.78 | 5988.99 5989.00 [ 0.011662 0.74 6.85 11.22 0.17 1.21
73 5.08 5987.70 | 5988.86 5988.87 | 0.013770 0.79 6.47 11.03 0.18 1.16
72 5.08 5987.62 | 5988.69 5988.70 | 0.022571 0.94 5.39 10.13 0.23 1.07
71 5.08 5987.43 | 5988.42 5988.43 | 0.032168 1.07 4.74 9.60 0.27 0.99
70 5.08 5987.10 | 5988.09 5988.11 | 0.031132 1.05 4.82 9.75 0.26 0.99
69 5.08 5986.77 | 5987.84 5987.85 | 0.022326 0.94 5.43 10.24 0.23 1.07
68 8.08 5986.35 | 5987.48 5987.51 [ 0.047261 1.40 5.75 10.32 0.33 1.13
67 8.08 5985.88 | 5986.98 5987.01 | 0.051815 1.44 5.60 10.35 0.35 1.10
66 8.08 5985.40 | 5986.65 5986.66 | 0.024535 1.09 7.39 11.84 0.24 1.25
65 8.08 5985.19 | 5986.42 5986.44 | 0.020439 1.00 8.07 12.88 0.22 1.23
64 8.08 5984.98 | 5986.22 5986.23 | 0.021186 1.03 7.82 12.22 0.23 1.24
63 8.08 5984.77 | 5985.91 5985.94 | 0.042775 1.36 5.95 10.42 0.32 1.14
62 8.08 5984.31 | 5985.46 5985.49 | 0.046186 1.42 5.71 9.92 0.33 1.15
61 8.08 5983.85 | 5985.04 5985.07 | 0.037941 1.31 6.18 10.42 0.30 1.19
60 8.08 5983.44 | 5984.71 5984.73 | 0.030135 1.21 6.67 10.60 0.27 1.27
59 8.08 5983.13 | 5984.43 5984.45 | 0.026771 1.17 6.91 10.57 0.26 1.30
58 8.08 5982.82 | 5984.18 5984.20 | 0.022529 1.09 7.40 11.04 0.23 1.36
57 8.08 5982.58 | 5983.98 5984.00 | 0.018762 1.03 7.84 11.25 0.22 1.40
56 8.08 5982.41 | 5983.78 5983.80 [ 0.020736 1.06 7.65 11.27 0.23 1.37
55 8.08 5982.23 | 5983.57 5983.59 [ 0.021805 1.06 7.60 11.56 0.23 1.34
54 8.08 5982.03 | 5983.37 5983.38 | 0.018745 1.01 8.03 12.00 0.22 1.34
53 8.08 5981.83 | 5983.20 5983.21 | 0.016553 0.95 8.49 12.41 0.20 1.37
52 8.08 5981.63 | 5983.05 5983.07 | 0.012894 0.89 9.10 12.64 0.18 1.42
51 8.08 5981.48 | 5982.92 5982.93 | 0.014128 0.92 8.80 12.07 0.19 1.44
50 8.08 5981.35 | 5982.76 5982.78 | 0.016880 0.99 8.14 11.26 0.21 1.41
49 8.08 5981.22 | 5982.53 5982.56 | 0.029977 1.24 6.54 9.98 0.27 1.31
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48 11.07 | 5980.71 | 5982.08 5982.13 | 0.056799 1.82 6.11 9.00 0.37 1.37
47 11.07 | 5980.10 | 5981.47 5981.52 | 0.065018 1.85 5.98 8.80 0.40 1.37
46 11.07 | 5979.49 | 5980.94 5980.99 | 0.044364 1.67 6.69 9.24 0.33 1.45
45 11.07 | 5979.06 | 5980.62 5980.64 | 0.026256 1.29 8.58 11.05 0.26 1.56
44 11.07 | 5978.85 | 5980.37 5980.39 | 0.024549 1.26 8.80 11.25 0.25 1.52
43 11.07 | 5978.63 | 5980.11 5980.13 | 0.027085 1.29 8.57 11.55 0.26 1.48
42 11.07 | 5978.36 | 5979.85 5979.87 | 0.024745 1.23 9.02 12.09 0.25 1.49
41 11.07 | 5978.06 | 5979.65 5979.66 | 0.017743 1.09 10.13 12.59 0.21 1.59
40 11.07 | 5977.80 | 5979.50 5979.52 | 0.012401 0.96 11.57 13.38 0.18 1.70
39 11.07 | 5977.63 | 5979.38 5979.39 | 0.012740 0.96 11.49 13.40 0.18 1.75
38 11.07 | 5977.58 | 5979.23 5979.25 | 0.016144 1.04 10.63 13.23 0.20 1.65
37 11.07 | 5977.50 | 5979.04 5979.06 | 0.021668 1.15 9.59 12.79 0.23 1.54
36 11.07 | 5977.33 | 5978.84 5978.86 | 0.019978 1.12 9.89 13.02 0.23 151
35 11.07 | 5977.10 | 5978.65 5978.67 | 0.017852 1.09 10.15 12.89 0.22 1.55
34 11.07 | 5976.87 | 5978.48 5978.50 | 0.016291 1.05 10.53 13.00 0.21 1.61
33 11.07 | 5976.69 | 5978.32 5978.34 | 0.015864 1.04 10.69 13.26 0.20 1.63
32 11.07 | 5976.51 | 5978.18 5978.19 | 0.013791 0.98 11.31 13.76 0.19 1.67
31 11.07 | 5976.34 | 5978.06 5978.07 | 0.011150 0.91 12.22 14.25 0.17 1.72
30 11.07 | 5976.19 | 5977.96 5977.97 | 0.009131 0.84 13.18 14.80 0.16 1.77
29 11.07 | 5976.04 | 5977.88 5977.88 | 0.007439 0.78 14.21 15.33 0.14 1.84
28 14.27 5975.90 5977.77 5977.79 | 0.011804 0.98 14.50 15.56 0.18 1.87
27 14.27 | 5975.90 | 5977.64 5977.65 | 0.015670 1.08 13.18 15.22 0.20 1.74
26 14.27 | 5975.82 | 5977.44 5977.46 | 0.023408 1.26 11.37 14.20 0.25 1.62
25 14.27 | 5975.64 | 5977.17 5977.20 | 0.029887 1.37 10.41 13.72 0.28 1.53
24 14.27 | 5975.35 | 5976.87 5976.90 | 0.029014 1.35 10.58 13.98 0.27 1.52
23 14.27 | 5975.05 | 5976.61 5976.64 | 0.024258 1.25 11.42 14.82 0.25 1.56
22 14.27 5974.79 5976.42 5976.44 | 0.017085 1.11 12.81 15.17 0.21 1.63
21 14.27 | 5974.57 | 5976.25 5976.27 | 0.017093 1.12 12.76 14.97 0.21 1.68
20 14.27 | 5974.36 | 5976.07 5976.09 | 0.018422 1.17 12.22 14.16 0.22 1.71
19 14.27 | 5974.18 | 5975.88 5975.90 | 0.019611 1.19 12.00 14.17 0.23 1.70
18 14.27 5974.00 5975.67 5975.69 | 0.022401 1.23 11.60 14.43 0.24 1.67
17 14.27 | 5973.84 | 5975.44 5975.46 | 0.024454 1.25 11.40 14.82 0.25 1.60
16 14.27 5973.67 5975.21 5975.23 | 0.020557 1.16 12.30 15.80 0.23 1.54
15 14.27 | 5973.50 | 5974.99 5975.02 | 0.023769 1.21 11.79 15.87 0.25 1.49
14 14.27 | 5973.30 | 5974.72 5974.75 | 0.030195 1.32 10.83 15.36 0.28 1.42
13 14.27 | 5973.04 | 5974.41 5974.44 | 0.031888 1.33 10.73 15.67 0.28 1.37
12 14.27 5972.72 5974.12 5974.14 | 0.027387 1.25 11.38 16.21 0.26 1.40
11 14.27 | 5972.40 | 5973.89 5973.91 | 0.019557 1.11 12.88 17.15 0.23 1.49
10 14.27 | 5972.10 | 5973.69 5973.71 | 0.020759 1.15 12.37 16.13 0.23 1.59
9 14.27 | 5971.90 | 5973.49 5973.51 | 0.019620 1.18 12.09 14.54 0.23 1.59
8 14.27 | 5971.60 | 5973.31 5973.33 | 0.016840 1.11 12.82 14.99 0.21 1.71
7 14.27 | 5971.40 | 5973.13 5973.15 | 0.018975 1.16 12.29 14.74 0.22 1.73
6 14.27 | 5971.28 | 5972.91 5972.93 | 0.024760 1.25 11.38 14.88 0.25 1.63
5 14.27 | 5971.13 | 5972.64 5972.66 | 0.030748 1.32 10.77 15.34 0.28 1.51
4 14.27 5971.00 5972.12 5972.18 | 0.083687 1.93 7.40 12.77 0.45 1.12
3 14.27 | 5970.01 | 5970.58 | 5970.53 | 5970.68 | 0.344902 2.52 5.67 19.23 0.82 0.57
2 14.27 | 5967.55 | 5968.16 5968.22 | 0.184064 1.89 7.55 24.57 0.60 0.61
1 14.27 | 5964.39 | 5965.13 | 5965.13 | 5965.33 | 0.515260 3.56 4.01 10.82 1.03 0.74

Abbreviations:

River Sta River Station

Q Total Total Discharge

Min Ch EI' Minimum Channel Elevation (Thalweg)

W.S. Elev Water Surface Elevation

Crit W.S. Critical Water Surface Elevation

E.G. Elev Energy Grade Elevation

E.G. Slope Energy Grade Slope

Vel Chnl

Channel Velocity
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TABLE 14 - HEC-RAS RESULTS
ROCKY FLATS - ORIGINAL LANDFILL
DIVERSION BERM NO. 7: 1000-YR STORM EVENT

River Sta| Q Total [ Min Ch EI | W.S. Elev | Crit W.S. | E.G. Elev | E.G. Slope | Vel Chnl | Flow Area | Top Width | Froude # | Channel
(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft) Depth, (ft)
99 3.18 5977.40 | 5978.03 5978.07 | 0.096858 1.62 1.97 6.20 0.49 0.63
98 3.18 5976.70 | 5977.43 5977.45 | 0.043165 1.19 2.67 6.94 0.34 0.73
97 3.18 5976.30 | 5977.10 5977.11 | 0.027632 1.02 3.12 7.59 0.28 0.80
96 3.18 5975.96 | 5976.88 5976.89 | 0.017338 0.85 3.74 8.06 0.22 0.92
95 3.18 5975.79 | 5976.71 5976.72 | 0.017672 0.85 3.73 8.17 0.22 0.92
94 3.18 5975.63 | 5976.49 5976.51 | 0.025424 0.97 3.28 7.77 0.26 0.86
93 3.18 5975.44 | 5976.18 5976.20 | 0.038555 1.11 2.86 7.54 0.32 0.74
92 3.18 5975.08 | 5975.82 5975.84 | 0.034045 1.04 3.07 8.24 0.30 0.74
91 3.18 5974.72 5975.45 5975.47 | 0.037467 1.08 2.96 8.05 0.31 0.73
90 3.18 5974.36 | 5975.12 5975.13 | 0.031026 1.02 3.12 8.27 0.29 0.76
89 3.18 5974.00 | 5974.79 5974.81 | 0.033632 1.06 2.99 7.61 0.30 0.79
88 3.18 5973.66 | 5974.59 5974.60 | 0.014035 0.77 4.13 8.84 0.20 0.93
87 3.18 5973.50 | 5974.44 5974.45 | 0.016980 0.85 3.75 7.97 0.22 0.94
86 3.18 5973.35 | 5974.23 5974.24 | 0.024535 0.97 3.28 7.52 0.26 0.88
85 3.18 5973.11 | 5973.98 5973.99 [ 0.024418 0.97 3.29 7.54 0.26 0.87
84 3.18 5972.86 | 5973.72 5973.74 | 0.027759 1.02 3.12 7.31 0.27 0.86
83 3.18 5972.60 | 5973.46 5973.47 | 0.024784 0.96 3.31 7.78 0.26 0.86
82 3.18 5972.33 | 5973.24 5973.25 | 0.018805 0.87 3.64 8.03 0.23 0.91
81 3.18 5972.06 | 5973.13 5973.14 | 0.007718 0.63 5.06 9.54 0.15 1.07
80 3.18 5971.85 | 5973.08 5973.09 [ 0.003341 0.46 6.97 11.19 0.10 1.23
79 7.01 5971.72 | 5972.99 5973.00 [ 0.013863 0.94 7.45 11.70 0.21 1.27
78 7.01 5971.59 5972.85 5972.86 | 0.014686 0.96 7.31 11.64 0.21 1.26
77 7.01 5971.43 | 5972.69 5972.71 | 0.017043 1.03 6.84 10.98 0.23 1.26
76 7.01 5971.22 | 5972.53 5972.54 | 0.015700 1.00 7.03 11.06 0.22 1.31
75 7.01 5971.00 | 5972.40 5972.42 | 0.010533 0.87 8.05 11.60 0.18 1.40
74 7.01 5970.88 | 5972.31 5972.32 | 0.008443 0.81 8.70 11.81 0.17 1.43
73 7.01 5970.83 | 5972.22 5972.23 | 0.009128 0.82 8.53 11.95 0.17 1.39
72 7.01 5970.78 5972.12 5972.13 | 0.011076 0.87 8.04 11.99 0.19 1.34
71 7.01 5970.69 5972.00 5972.01 | 0.014275 0.95 7.35 11.54 0.21 1.31
70 7.01 5970.54 | 5971.85 5971.86 | 0.015669 1.00 7.03 11.02 0.22 1.31
69 7.01 5970.39 | 5971.69 5971.71 | 0.014542 0.99 7.07 10.78 0.21 1.30
68 7.01 5970.25 | 5971.54 5971.56 | 0.015910 1.02 6.89 10.70 0.22 1.29
67 7.01 5970.10 | 5971.38 5971.40 | 0.016992 1.04 6.76 10.61 0.23 1.28
66 7.01 5969.96 5971.18 5971.20 | 0.022176 1.15 6.12 10.12 0.26 1.22
65 7.01 5969.77 | 5970.92 5970.95 [ 0.029081 1.26 5.56 9.76 0.29 1.15
64 7.01 5969.49 | 5970.65 5970.68 | 0.025559 1.20 5.85 10.06 0.28 1.16
63 7.01 5969.21 | 5970.42 5970.44 | 0.021822 1.13 6.23 10.46 0.26 1.21
62 7.01 5968.93 | 5970.26 5970.27 | 0.012528 0.92 7.65 11.53 0.20 1.33
61 7.01 5968.76 | 5970.16 5970.17 | 0.008934 0.80 8.72 12.45 0.17 1.40
60 7.01 5968.61 | 5970.08 5970.09 [ 0.006802 0.73 9.61 12.90 0.15 1.47
59 10.74 | 5968.45 | 5969.97 5969.98 | 0.015279 1.10 9.76 12.95 0.22 1.52
58 10.74 | 5968.34 | 5969.82 5969.83 | 0.014752 1.08 9.95 13.40 0.22 1.48
57 10.74 | 5968.23 | 5969.66 5969.68 | 0.017695 1.14 9.39 13.17 0.24 1.43
56 10.74 | 5968.10 | 5969.42 5969.45 | 0.029472 1.38 7.77 12.03 0.30 1.32
55 10.74 | 5967.84 | 5969.13 5969.16 [ 0.030053 1.39 7.72 12.01 0.31 1.29
54 10.74 | 5967.53 | 5968.85 5968.88 | 0.025165 1.30 8.26 12.48 0.28 1.32
53 10.74 | 5967.21 | 5968.65 5968.67 | 0.017569 1.16 9.29 12.74 0.24 1.44
52 10.74 | 5966.98 | 5968.48 5968.50 | 0.016160 1.13 9.51 12.67 0.23 1.50
51 10.74 | 5966.83 | 5968.30 5968.32 | 0.019680 1.21 8.85 12.25 0.25 1.47
50 10.74 | 5966.69 | 5968.07 5968.10 | 0.026306 1.35 7.93 11.60 0.29 1.38
49 10.74 | 5966.45 | 5967.77 5967.80 | 0.032747 1.46 7.34 11.24 0.32 1.32
48 10.74 5966.14 5967.42 5967.46 | 0.035462 1.52 7.05 10.81 0.33 1.28
47 10.74 | 5965.84 | 5967.07 5967.11 | 0.035264 1.55 6.95 10.81 0.33 1.23
46 10.74 | 5965.53 | 5966.75 5966.78 | 0.031081 1.45 7.39 10.96 0.31 1.22
45 10.74 | 5965.23 | 5966.28 5966.33 | 0.067410 1.91 5.64 10.00 0.45 1.05
44 10.74 | 5964.30 [ 5966.04 5966.06 | 0.013929 0.90 11.35 15.87 0.18 1.74
43 10.74 | 5964.60 [ 5965.84 5965.87 | 0.025115 1.34 8.00 11.68 0.28 1.24
42 10.74 | 5964.30 [ 5965.50 5965.54 | 0.043904 1.62 6.64 10.95 0.37 1.20
41 10.74 | 5963.85 | 5965.01 5965.05 | 0.055229 1.76 6.12 10.66 0.41 1.16
40 10.74 | 5963.31 | 5964.57 5964.60 | 0.036465 1.51 7.13 11.36 0.34 1.26
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39 15.23 | 5962.76 | 5964.14 5964.19 | 0.045296 1.79 8.51 12.32 0.38 1.38
38 15.23 | 5962.40 | 5963.72 5963.76 | 0.040671 1.70 8.95 12.94 0.36 1.32
37 15.23 | 5962.00 | 5963.35 5963.39 | 0.033724 1.57 9.70 13.80 0.33 1.35
36 15.23 | 5961.55 | 5963.12 5963.15 | 0.017403 1.23 12.41 15.72 0.24 1.57
35 15.23 | 5961.30 | 5962.97 5962.99 | 0.013504 1.11 13.75 16.61 0.21 1.67
34 15.23 | 5961.25 | 5962.80 5962.83 | 0.020612 1.30 11.73 15.33 0.26 1.55
33 15.23 | 5961.20 | 5962.52 5962.56 | 0.035466 1.49 10.24 16.56 0.33 1.32
32 15.23 | 5960.92 | 5962.15 5962.18 | 0.038923 1.54 9.89 16.24 0.35 1.23
31 15.23 | 5960.53 | 5961.76 5961.80 | 0.037859 1.47 9.98 16.24 0.33 1.23
30 15.23 | 5960.14 | 5961.40 5961.43 | 0.034646 1.49 10.25 16.23 0.33 1.26
29 15.23 | 5959.79 | 5961.10 5961.13 | 0.025910 1.32 11.51 17.46 0.29 1.31
28 15.23 | 5959.54 | 5960.86 5960.88 | 0.023697 1.27 11.98 18.08 0.28 1.32
27 15.23 | 5959.30 | 5960.64 5960.66 | 0.020663 1.21 12.57 18.41 0.26 1.34
26 15.23 | 5959.05 | 5960.42 5960.45 | 0.023185 1.28 11.94 17.62 0.27 1.37
25 15.23 | 5958.78 | 5960.18 5960.21 | 0.023715 1.32 11.53 16.36 0.28 1.40
24 15.23 | 5958.50 | 5959.98 5960.00 | 0.019198 1.22 12.48 17.02 0.25 1.48
23 15.23 | 5958.26 | 5959.79 5959.82 | 0.017675 1.20 12.71 16.70 0.24 1.53
22 15.23 | 5958.09 | 5959.60 5959.63 | 0.020262 1.27 11.97 15.92 0.26 151
21 15.23 | 5957.92 | 5959.37 5959.40 | 0.025414 1.40 10.89 14.90 0.29 1.45
20 15.23 | 5957.70 | 5959.09 5959.13 | 0.030070 1.48 10.29 14.69 0.31 1.39
19 20.37 5957.27 5958.72 5958.77 | 0.040228 1.78 11.45 15.44 0.36 1.45
18 20.37 | 5956.90 | 5958.36 5958.41 | 0.032867 1.66 12.25 15.73 0.33 1.46
17 20.37 | 5956.46 | 5958.06 5958.10 | 0.029732 1.61 12.69 15.89 0.32 1.60
16 20.37 | 5956.10 | 5957.79 5957.83 | 0.023729 1.49 13.68 16.16 0.29 1.69
15 20.37 | 5955.81 | 5957.59 5957.62 | 0.018708 1.37 14.82 16.49 0.26 1.78
14 20.37 | 5955.52 | 5957.42 5957.44 | 0.016264 1.32 15.45 16.43 0.24 1.90
13 20.37 | 5955.39 | 5957.25 5957.28 | 0.017199 1.35 15.06 16.06 0.25 1.86
12 20.37 | 5955.25 | 5957.06 5957.09 | 0.019874 1.43 14.29 15.71 0.26 1.81
11 20.37 5955.11 5956.81 5956.85 [ 0.029057 1.65 12.36 14.53 0.31 1.70
10 20.37 | 5954.83 | 5956.52 5956.56 | 0.029603 1.66 12.27 14.46 0.32 1.69
9 20.37 | 5954.54 | 5956.21 5956.26 | 0.031054 1.69 12.02 14.20 0.32 1.67
8 20.37 | 5954.25 | 5955.89 5955.94 | 0.033195 1.74 11.70 13.91 0.33 1.64
7 20.37 | 5953.90 | 5955.54 5955.59 | 0.036251 1.82 11.20 13.34 0.35 1.64
6 20.37 | 5953.54 | 5955.17 5955.22 | 0.036982 1.82 11.22 13.65 0.35 1.63
5 20.37 | 5953.18 | 5954.77 5954.82 | 0.042240 1.90 10.72 13.48 0.38 1.59
4 20.37 | 5952.75 | 5954.31 5954.37 | 0.048290 2.01 10.14 12.95 0.40 1.56
3 20.37 | 5952.30 | 5953.86 5953.92 | 0.042349 1.92 10.62 13.35 0.38 1.56
2 20.37 | 5951.77 | 5952.90 | 5952.80 | 5953.09 | 0.219814 3.48 5.85 10.24 0.81 1.13
1 20.37 | 5948.98 | 5949.97 | 5949.97 | 5950.31 | 0.357637 4.69 4.35 6.43 1.00 0.99
Abbreviations:

River Sta River Station

Q Total Total Discharge
Min Ch EI Minimum Channel Elevation (Thalweg)
W.S. Elev Water Surface Elevation

Crit W.S. Critical Water Surface Elevation

E.G. Elev Energy Grade Elevation

E.G. Slope Energy Grade Slope

Vel Chnl  Channel Velocity
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TABLE 15 - HEC-RAS RESULTS
ROCKY FLATS - ORIGINAL LANDFILL
DIVERSION BERM NO. 7: 100-YR STORM EVENT

River Sta | Q Total [ Min Ch EI| W.S. Elev | Crit W.S. | E.G. Elev | E.G. Slope | Vel Chnl | Flow Area | Top Width | Froude # | Channel
(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft) Depth, (ft)
99 2.30 5977.40 | 5977.99 5978.02 | 0.098462 1.33 1.72 5.82 0.43 0.59
98 2.30 5976.70 | 5977.38 5977.40 | 0.042557 0.99 2.32 6.50 0.29 0.68
97 2.30 5976.30 | 5977.03 5977.04 | 0.029652 0.87 2.65 7.02 0.25 0.73
96 2.30 5975.96 | 5976.82 5976.83 | 0.017119 0.71 3.23 7.49 0.19 0.86
95 2.30 5975.79 | 5976.64 5976.65 | 0.017399 0.71 3.24 7.62 0.19 0.85
94 2.30 5975.63 | 5976.43 5976.44 | 0.025154 0.81 2.84 7.22 0.23 0.80
93 2.30 5975.44 | 5976.13 5976.14 | 0.038009 0.93 2.47 7.02 0.28 0.69
92 2.30 5975.08 | 5975.77 5975.78 | 0.034279 0.87 2.64 7.63 0.26 0.69
91 2.30 5974.72 | 5975.40 5975.42 | 0.037268 0.90 2.55 7.48 0.27 0.68
90 2.30 5974.36 | 5975.06 5975.07 | 0.031363 0.86 2.69 7.68 0.25 0.70
89 2.30 5974.00 | 5974.73 5974.74 | 0.035075 0.91 2.54 7.00 0.27 0.73
88 2.30 5973.66 | 5974.53 5974.53 | 0.013949 0.65 3.56 8.21 0.17 0.87
87 2.30 5973.50 | 5974.37 5974.38 | 0.016580 0.71 3.26 7.43 0.19 0.87
86 2.30 5973.35 | 5974.17 5974.18 | 0.024352 0.81 2.83 7.00 0.22 0.82
85 2.30 5973.11 | 5973.92 5973.93 | 0.023997 0.81 2.85 7.03 0.22 0.81
84 2.30 5972.86 | 5973.66 5973.67 | 0.028275 0.86 2.67 6.74 0.24 0.80
83 2.30 5972.60 | 5973.39 5973.40 | 0.025890 0.82 2.81 7.18 0.23 0.79
82 2.30 5972.33 | 5973.16 5973.17 | 0.020390 0.76 3.04 7.34 0.21 0.83
81 2.30 5972.06 | 5973.04 5973.04 | 0.008588 0.54 4.23 8.77 0.14 0.98
80 2.30 5971.85 | 5972.99 5972.99 | 0.003457 0.39 5.95 10.40 0.09 1.14
79 5.07 5971.72 | 5972.90 5972.91 | 0.013892 0.79 6.41 10.86 0.18 1.18
78 5.07 5971.59 5972.76 5972.77 | 0.014832 0.81 6.27 10.78 0.19 1.17
77 5.07 5971.43 5972.60 5972.61 | 0.017332 0.87 5.85 10.15 0.20 1.17
76 5.07 5971.22 | 5972.43 5972.44 | 0.016017 0.84 6.01 10.20 0.19 1.21
75 5.07 5971.00 | 5972.30 5972.31 | 0.010673 0.73 6.94 10.77 0.16 1.30
74 5.07 5970.88 | 5972.21 5972.22 | 0.008175 0.67 7.58 11.01 0.14 1.33
73 5.07 5970.83 | 5972.13 5972.13 | 0.008915 0.68 7.42 11.17 0.15 1.30
72 5.07 5970.78 5972.03 5972.04 | 0.011038 0.73 6.95 11.15 0.16 1.25
71 5.07 5970.69 | 5971.90 5971.91 [ 0.014212 0.80 6.32 10.63 0.18 1.21
70 5.07 5970.54 5971.75 5971.77 | 0.015488 0.84 6.06 10.20 0.19 1.21
69 5.07 5970.39 | 5971.61 5971.62 [ 0.014601 0.83 6.14 10.04 0.19 1.22
68 5.07 5970.25 | 5971.45 5971.46 | 0.015909 0.85 5.96 9.96 0.19 1.20
67 5.07 5970.10 | 5971.29 5971.30 [ 0.016672 0.87 5.86 9.87 0.20 1.19
66 5.07 5969.96 | 5971.10 5971.11 [ 0.021897 0.96 5.30 9.44 0.22 1.14
65 5.07 5969.77 | 5970.84 5970.86 | 0.029208 1.06 4.78 9.03 0.26 1.07
64 5.07 5969.49 | 5970.57 5970.58 | 0.025771 1.01 5.02 9.32 0.24 1.08
63 5.07 5969.21 | 5970.32 5970.34 | 0.022871 0.96 5.27 9.63 0.23 1.11
62 5.07 5968.93 | 5970.16 5970.17 | 0.012919 0.78 6.51 10.64 0.18 1.23
61 5.07 5968.76 | 5970.05 5970.06 | 0.009149 0.68 7.45 11.54 0.15 1.29
60 5.07 5968.61 | 5969.97 5969.98 [ 0.006811 0.61 8.27 11.99 0.13 1.36
59 7.77 5968.45 | 5969.86 5969.88 | 0.014940 0.92 8.48 12.08 0.19 1.41
58 7.77 5968.34 | 5969.72 5969.73 | 0.014654 0.90 8.64 12.52 0.19 1.38
57 7.77 5968.23 | 5969.56 5969.57 | 0.017350 0.95 8.14 12.26 0.21 1.33
56 7.77 5968.10 | 5969.33 5969.35 [ 0.029541 1.16 6.69 11.15 0.26 1.23
55 7.77 5967.84 | 5969.03 5969.05 [ 0.030359 1.17 6.62 11.11 0.27 1.19
54 7.77 5967.53 5968.75 5968.77 | 0.026269 1.11 7.00 11.50 0.25 1.22
53 7.77 5967.21 | 5968.54 5968.55 | 0.017800 0.98 7.97 11.83 0.21 1.33
52 7.77 5966.98 | 5968.38 5968.39 [ 0.015894 0.94 8.24 11.79 0.20 1.40
51 7.77 5966.83 | 5968.20 5968.22 | 0.019366 1.01 7.66 11.40 0.22 1.37
50 7.77 5966.69 | 5967.97 5967.99 [ 0.025838 1.13 6.87 10.77 0.25 1.28
49 7.77 5966.45 | 5967.68 5967.70 | 0.032454 1.22 6.35 10.46 0.28 1.23
48 7.77 5966.14 | 5967.34 5967.36 | 0.034433 1.26 6.15 10.08 0.28 1.20
47 7.77 5965.84 | 5966.99 5967.01 [ 0.036534 1.28 6.05 10.12 0.29 1.15
46 7.77 5965.53 | 5966.66 5966.68 | 0.030150 1.20 6.45 10.29 0.27 1.13
45 7.77 5965.23 | 5966.19 5966.23 [ 0.071570 1.63 4.78 9.34 0.40 0.96
44 7.77 5964.30 | 5965.94 5965.95 [ 0.013814 0.76 9.82 14.79 0.16 1.64
43 7.77 5964.60 | 5965.75 5965.77 | 0.025175 1.12 6.95 10.85 0.25 1.15
42 7.77 5964.30 5965.42 5965.45 | 0.043466 1.35 5.74 10.17 0.32 1.12
41 7.77 5963.85 | 5964.92 5964.95 [ 0.056319 1.48 5.24 9.87 0.36 1.07
40 7.77 5963.31 | 5964.47 5964.50 | 0.037884 1.28 6.05 10.47 0.30 1.16
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39 11.02 | 5962.76 | 5964.04 5964.08 | 0.045083 1.50 7.34 11.46 0.33 1.28
38 11.02 | 5962.40 | 5963.62 5963.65 | 0.040507 1.43 7.73 12.08 0.31 1.22
37 11.02 | 5962.00 | 5963.24 5963.27 | 0.034247 1.32 8.32 12.82 0.29 1.24
36 11.02 | 5961.55 | 5963.01 5963.03 | 0.017600 1.03 10.74 14.73 0.21 1.46
35 11.02 | 5961.30 | 5962.86 5962.88 | 0.012957 0.92 12.03 15.53 0.18 1.56
34 11.02 | 5961.25 | 5962.70 5962.72 | 0.019656 1.07 10.29 14.35 0.22 1.45
33 11.02 | 5961.20 | 5962.44 5962.46 | 0.035366 1.25 8.84 15.36 0.29 1.24
32 11.02 | 5960.92 | 5962.06 5962.08 | 0.038937 1.29 8.52 15.06 0.30 1.14
31 11.02 | 5960.53 | 5961.67 5961.70 | 0.037804 1.24 8.59 15.06 0.29 1.14
30 11.02 | 5960.14 | 5961.31 5961.33 | 0.034656 1.25 8.83 15.07 0.29 1.17
29 11.02 [ 5959.79 | 5961.01 5961.03 | 0.025843 1.11 9.92 16.22 0.25 1.22
28 11.02 | 5959.54 | 5960.76 5960.78 | 0.023734 1.07 10.31 16.78 0.24 1.22
27 11.02 | 5959.30 | 5960.54 5960.56 | 0.020862 1.02 10.83 17.21 0.23 1.24
26 11.02 | 5959.05 | 5960.32 5960.34 | 0.023469 1.08 10.23 16.31 0.24 1.27
25 11.02 | 5958.78 | 5960.08 5960.10 | 0.024075 1.11 9.88 15.20 0.24 1.30
24 11.02 | 5958.50 | 5959.87 5959.88 | 0.019393 1.03 10.70 15.76 0.22 1.37
23 11.02 | 5958.26 | 5959.69 5959.70 | 0.017607 1.01 10.96 15.52 0.21 1.43
22 11.02 | 5958.09 | 5959.50 5959.52 | 0.020087 1.07 10.33 14.76 0.22 1.41
21 11.02 | 5957.92 | 5959.27 5959.29 | 0.025417 1.17 9.39 13.87 0.25 1.35
20 11.02 | 5957.70 | 5958.99 5959.01 | 0.030359 1.25 8.79 13.42 0.27 1.29
19 14.74 | 5957.27 | 5958.62 5958.65 | 0.040389 1.50 9.85 14.34 0.32 1.35
18 14.74 | 5956.90 | 5958.25 5958.28 | 0.033164 1.40 10.56 14.73 0.29 1.35
17 14.74 5956.46 5957.93 5957.96 0.030470 1.36 10.81 14.62 0.28 1.47
16 14.74 | 5956.10 | 5957.67 5957.69 | 0.024246 1.26 11.70 14.97 0.25 1.57
15 14.74 5955.81 5957.46 5957.48 0.019012 1.16 12.72 15.37 0.22 1.65
14 14,74 | 5955.52 | 5957.28 5957.30 | 0.016140 1.10 13.35 15.28 0.21 1.76
13 14.74 5955.39 5957.12 5957.14 | 0.016950 1.13 13.04 14.94 0.21 1.73
12 14,74 | 5955.25 | 5956.93 5956.96 | 0.019648 1.19 12.37 14.63 0.23 1.68
11 14.74 | 5955.11 | 5956.69 5956.72 | 0.028967 1.38 10.66 13.50 0.27 1.58
10 14.74 | 5954.83 | 5956.40 5956.43 | 0.029311 1.39 10.60 13.43 0.28 1.57
9 14.74 5954.54 5956.10 5956.13 0.030812 1.42 10.41 13.34 0.28 1.56
8 14.74 | 5954.25 | 5955.77 5955.81 | 0.033407 1.45 10.14 13.26 0.29 1.52
7 14.74 | 5953.90 | 5955.42 5955.46 | 0.036278 1.52 9.69 12.58 0.31 1.52
6 14.74 | 5953.54 | 5955.06 5955.09 | 0.036478 1.52 9.71 12.71 0.31 1.52
5 14.74 | 5953.18 | 5954.66 5954.70 | 0.042069 1.59 9.26 12.56 0.33 1.48
4 14.74 | 5952.75 | 5954.20 5954.24 | 0.048032 1.69 8.75 12.03 0.35 1.45
3 14.74 | 5952.30 | 5953.74 5953.78 | 0.044473 1.63 9.03 12.32 0.34 1.44
2 14.74 | 5951.77 | 5952.85 | 5952.68 | 5952.97 | 0.185453 2.75 5.37 9.81 0.65 1.08
1 14.74 5948.98 5949.81 5949.81 | 5950.11 0.491121 4.34 3.40 6.05 1.02 0.83
Abbreviations:

River Sta  River Station

Q Total Total Discharge
Min Ch EI  Minimum Channel Elevation (Thalweg)
W.S. Elev Water Surface Elevation

Crit W.S.

Critical Water Surface Elevation

E.G. Elev  Energy Grade Elevation

E.G. Slope Energy Grade Slope
Channel Velocity

Vel Chnl
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Table 16
HEC-RAS Input

Manning's (n) |

100-YR | 1,000-YR|

DB-1 0.189]  0.1669
DB-2 0.1587[ 0.1401
DB-3 0.1796] 0.1585
DB-4 0.1533[  0.1354
DB-5 0.1533] 0.1354
DB-6 0.1533[  0.1354
DB-7 0.1533]  0.1354

Notes:

1) See Ref B for Manning's values for Class B retardant.

2) Ref. B includese Appendix D of the May 2005 Kaiser
Hill Final Design Report.

3) Values from this table have been inputted into the
HEC-RAS model. Portions of the model output are
found in Ref. D.
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TABLE 17 - HEC-RAS CHANNEL DEPTH SUMMARY

ROCKY FLATS - ORIGINAL LANDFILL

DIVERSION BERM NO. 1

1,000-YR Channel 100-YR Channel Freeboard,
Station Depth, ft Depth, ft ft
Sub-Basin C
54 1.16 1.08 0.08
53 1.04 0.97 0.07
52 1.01 0.94 0.07
51 1.04 0.96 0.08
50 1.00 0.93 0.07
49 1.02 0.94 0.08
48 1.08 1.00 0.08
47 1.22 1.14 0.08
46 1.34 1.26 0.08
45 1.30 1.21 0.09
44 1.19 1.11 0.08
43 1.07 1.00 0.07
42 1.05 0.98 0.07
41 1.02 0.95 0.07
40 0.94 0.86 0.08
39 1.01 0.93 0.08
38 1.03 0.94 0.09
37 1.15 1.05 0.10
36 1.29 1.12 1.19 1.04 0.10
35 1.46 1.46 1.35 1.35 0.11
Sub-Basin B
34 1.54 1.44 0.10
33 1.51 1.40 0.11
32 1.48 1.37 0.11
31 1.51 1.40 0.11
30 1.53 1.41 0.12
29 1.59 1.47 0.12
28 1.68 1.56 0.12
27 1.65 1.54 0.11
26 1.56 1.45 0.11
25 1.43 1.33 0.10
24 1.35 1.24 0.11
23 1.37 1.27 0.10
22 1.42 1.32 0.10
21 1.44 1.34 0.10
20 1.49 1.38 0.11
19 1.52 1.42 0.10
18 1.47 1.37 0.10
17 1.40 1.30 0.10
16 1.32 1.48 1.22 1.38 0.10
15 1.43 1.68 1.32 1.56 0.11
Sub-Basin A
14 1.45 1.34 0.11
13 1.45 1.35 0.10
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12 1.48 1.37 0.11
11 1.40 1.30 0.10
10 1.17 1.08 0.09
9 1.14 1.04 0.10
8 1.37 1.27 0.10
7 1.28 1.19 0.09
6 1.29 1.20 0.09
5 1.32 1.23 0.09
4 1.15 1.07 0.08
3 0.73 0.66 0.07
2 0.84 1.18 0.80 1.09 0.04
1 0.44 1.48 0.39 1.37 0.05
Note:

Figures 2 - 8D show the sections of existing diversion berm which are lower

than the estimated channel depth.
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TABLE 18 - HEC-RAS CHANNEL DEPTH SUMMARY

ROCKY FLATS - ORIGINAL LANDFILL

DIVERSION BERM NO. 2

1,000-YR Channel 100-YR Channel Freeboard,
Station Depth, ft Depth, ft ft
Sub-Basin C
57 0.73 0.67 0.06
56 0.88 0.82 0.06
55 1.02 0.95 0.07
54 1.06 0.98 0.08
53 1.09 1.01 0.08
52 1.11 1.04 0.07
51 1.10 1.02 0.08
50 1.15 1.07 0.08
49 1.21 1.13 0.08
48 1.27 1.19 0.08
47 1.28 1.18 0.10
46 1.41 1.31 0.10
45 1.47 1.37 0.10
44 1.51 1.41 0.10
43 1.57 1.47 0.10
42 1.53 1.42 0.11
41 1.44 1.34 0.10
40 1.32 1.22 0.10
39 1.36 1.25 1.26 1.16 0.10
38 1.43 1.57 1.32 1.47 0.11
Sub-Basin B
37 1.42 1.32 0.10
36 1.48 1.37 0.11
35 1.54 1.44 0.10
34 1.62 1.52 0.10
33 1.59 1.49 0.10
32 1.48 1.38 0.10
31 1.35 1.25 0.10
30 1.41 1.31 0.10
29 1.53 1.42 0.11
28 1.60 1.49 0.11
27 1.64 1.53 0.11
26 1.69 1.58 0.11
25 1.65 1.54 0.11
24 1.62 1.52 0.10
23 1.52 1.43 0.09
22 1.46 1.37 0.09
21 1.34 1.25 0.09
20 1.34 1.24 0.10
19 1.46 1.52 1.35 1.42 0.11
18 1.62 1.69 1.50 1.58 0.12
Sub-Basin A
17 1.61 1.51 0.10
16 1.53 1.43 0.10

AVG. DEPTH
MAX. DEPTH

AVG. DEPTH
MAX. DEPTH
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15 1.41 1.31 0.10
14 1.41 1.31 0.10
13 1.43 1.32 0.11
12 1.47 1.37 0.10
11 1.44 1.34 0.10
10 1.28 1.19 0.09
9 1.24 1.16 0.08
8 1.22 1.12 0.10
7 1.38 1.28 0.10
6 1.45 1.35 0.10
5 1.47 1.36 0.11
4 1.46 1.35 0.11
3 1.57 1.45 0.12
2 1.66 1.42 1.55 1.31 0.11
1 1.06 1.66 0.93 1.55 0.13
Note:

Figures 2 - 8D show the sections of existing diversion berm which are lower

than the estimated channel depth.
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TABLE 19 - HEC-RAS CHANNEL DEPTH SUMMARY
ROCKY FLATS - ORIGINAL LANDFILL

DIVERSION BERM NO. 3

AVG. DEPTH

MAX. DEPTH

1,000-YR Channel 100-YR Channel Freeboard,
Station Depth, ft Depth, ft ft
Sub-Basin B
41 0.88 0.82 0.06
40 1.04 0.96 0.08
39 1.04 0.96 0.08
38 1.25 1.16 0.09
37 0.65 0.55 0.10
36 0.99 0.90 0.09
35 0.19 0.10 0.09
34 0.92 0.84 0.08
33 0.62 0.53 0.09
32 1.29 1.20 0.09
31 1.28 1.19 0.09
30 1.26 1.17 0.09
29 1.23 1.14 0.09
28 1.26 1.17 0.09
27 1.30 1.21 0.09
26 1.32 1.23 0.09
25 1.28 1.19 0.09
24 1.19 1.10 0.09
23 1.18 1.08 1.08 0.99 0.10
22 1.34 1.34 1.23 1.23 0.11
Sub-Basin A
21 1.40 1.30 0.10
20 1.38 1.29 0.09
19 1.32 1.23 0.09
18 1.31 1.22 0.09
17 1.33 1.24 0.09
16 1.34 1.24 0.10
15 1.33 1.24 0.09
14 1.27 1.19 0.08
13 1.26 1.17 0.09
12 1.27 1.18 0.09
11 1.29 1.20 0.09
10 1.32 1.22 0.10
9 1.39 1.28 0.11
8 1.58 1.47 0.11
7 1.62 1.51 0.11
6 1.60 1.49 0.11
5 1.56 1.45 0.11
4 1.55 1.44 0.11
3 1.55 1.44 0.11
2 1.56 1.38 1.45 1.28 0.11
1 0.70 1.62 0.60 1.51 0.10

AVG. DEPTH

Z
o
—
@
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Figures 2 - 8D show the sections of existing diversion berm which are lower
than the estimated channel depth.
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TABLE 20 - HEC-RAS CHANNEL DEPTH SUMMARY
ROCKY FLATS - ORIGINAL LANDFILL

DIVERSION BERM NO. 4

1,000-YR Channel 100-YR Channel Freeboard,
Station Depth, ft Depth, ft ft
Sub-Basin E
99 1.06 1.00 0.06
98 0.60 0.54 0.06
97 0.67 0.61 0.06
96 0.76 0.70 0.06
95 0.86 0.80 0.06
94 0.82 0.77 0.05
93 0.83 0.77 0.06
92 0.79 0.73 0.06
91 0.76 0.71 0.05
90 0.68 0.63 0.05
89 0.61 0.57 0.04
88 0.64 0.61 0.03
87 0.57 0.50 0.07
86 1.04 0.98 0.06
85 1.01 0.94 0.07
84 0.95 0.89 0.06
83 0.83 0.78 0.05
82 0.60 0.55 0.05
81 0.53 0.77 0.49 0.71 0.04
80 0.71 1.06 0.65 1.00 0.06
Sub-Basin D
79 0.91 0.84 0.07
78 0.96 0.89 0.07
77 0.97 0.90 0.07
76 0.96 0.90 0.06
75 0.92 0.86 0.06
74 0.90 0.83 0.07
73 0.92 0.85 0.07
72 0.97 0.91 0.06
71 0.93 0.86 0.07
70 0.96 0.89 0.07
69 0.95 0.88 0.07
68 0.96 0.89 0.07
67 0.95 0.89 0.06
66 0.93 0.86 0.07
65 0.89 0.83 0.06
64 0.90 0.83 0.07
63 0.90 0.84 0.06
62 0.89 0.82 0.07
61 0.92 0.94 0.84 0.87 0.08
60 1.06 1.06 0.97 0.97 0.09
Sub-Basin C
59 1.16 1.07 0.09
58 1.19 1.10 0.09||
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57 1.19 1.11 0.08]|
56 1.23 1.14 0.09||
55 1.29 1.20 0.09]|
54 1.27 1.18 0.09||
53 1.24 1.15 0.09
52 1.21 1.13 0.08
51 1.20 1.12 0.08
50 1.19 1.11 0.08
49 1.16 1.08 0.08
48 1.09 1.01 0.08
47 1.11 1.02 0.09
46 1.13 1.05 0.08
45 1.14 1.06 0.08
44 1.14 1.06 0.08
43 1.15 1.06 0.09
42 1.15 1.07 0.08
41 1.17 1.18 1.08 1.10 0.09||AVG. DEPTH
40 1.22 1.29 1.13 1.20 0.09||[MAX. DEPTH
Sub-Basin B I
39 1.24 1.15 0.09)|
38 1.23 1.14 0.09)|
37 1.24 1.15 0.09)|
36 1.24 1.14 0.10]|
35 1.28 1.18 0.10|
34 1.36 1.26 0.10]|
33 1.43 1.33 0.10|
32 1.40 1.31 0.09)|
31 1.34 1.25 0.09||
30 1.23 1.15 0.08]|
29 1.22 1.14 0.08||
28 1.26 1.17 0.09)|
27 1.33 1.24 0.09)|
26 1.43 1.33 0.10]|
25 1.42 1.32 0.10|
24 1.45 1.35 0.10]|
23 1.51 1.41 0.10|
22 1.52 1.42 0.10]|
21 1.46 1.34 1.36 1.25 0.10||[AVG. DEPTH
20 1.37 1.52 1.28 1.42 0.09||[MAX. DEPTH
Sub-Basin A [
19 1.19 1.11 0.08||
18 1.22 1.13 0.09)|
17 1.23 1.14 0.09)|
16 1.30 1.20 0.10]|
15 1.32 1.22 0.10]|
14 1.33 1.24 0.09)|
13 1.29 1.19 0.10
12 1.12 1.04 0.08
11 1.00 0.92 0.08
10 0.96 0.89 0.07
9 0.92 0.85 0.07
8 0.91 0.84 0.07
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7 0.82 0.76 0.06
6 0.91 0.85 0.06
5 0.84 0.77 0.07
4 1.04 0.99 0.05
3 1.23 1.10 0.13
2 0.95 1.08 0.92 1.00 0.03
1 0.86 1.33 0.76 1.24 0.10

Note:

Figures 2 - 8D show the sections of existing diversion berm which are lower

than the estimated channel depth.
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TABLE 21 - HEC-RAS CHANNEL DEPTH SUMMARY
ROCKY FLATS - ORIGINAL LANDFILL

DIVERSION BERM NO. 5

1,000-YR Channel 100-YR Channel Freeboard,
Station Depth, ft Depth, ft ft
Sub-Basin E
99 0.74 0.69 0.05
98 0.83 0.78 0.05
97 0.83 0.77 0.06
96 0.81 0.76 0.05
95 0.82 0.76 0.06
94 0.79 0.73 0.06
93 0.78 0.71 0.07
92 1.08 1.00 0.08
91 1.45 1.37 0.08
90 1.52 1.44 0.08
89 1.37 1.29 0.08
88 1.19 1.12 0.07
87 1.12 1.05 0.07
86 1.04 0.97 0.07
85 0.92 0.86 0.06
84 0.90 0.83 0.07
83 0.88 0.82 0.06
82 0.82 0.76 0.06
81 0.83 0.99 0.76 0.92 0.07
80 0.99 1.52 0.91 1.44 0.08
Sub-Basin D
79 1.15 1.06 0.09
78 1.15 1.07 0.08
77 1.16 1.07 0.09
76 1.18 1.09 0.09
75 1.20 1.11 0.09
74 1.21 1.13 0.08
73 1.25 1.16 0.09
72 1.24 1.16 0.08
71 1.22 1.14 0.08
70 1.18 1.10 0.08
69 1.17 1.08 0.09
68 1.14 1.06 0.08
67 1.11 1.03 0.08
66 1.12 1.04 0.08
65 1.14 1.06 0.08
64 1.15 1.07 0.08
63 1.17 1.09 0.08
62 1.21 1.12 0.09
61 1.28 1.19 1.18 1.11 0.10
60 1.39 1.39 1.28 1.28 0.11
Sub-Basin C
59 1.45 1.34 0.11
58 1.48 1.37 0.11
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57 1.47 1.37 0.10
56 1.46 1.36 0.10
55 1.43 1.32 0.11
54 1.39 1.29 0.10
53 1.33 1.24 0.09
52 1.28 1.19 0.09
51 1.30 1.20 0.10
50 1.31 1.22 0.09
49 1.30 1.20 0.10
48 1.31 1.21 0.10
47 1.34 1.24 0.10
46 1.39 1.29 0.10
45 1.39 1.29 0.09
44 1.38 1.28 0.09
43 1.37 1.27 0.10
42 1.40 1.30 0.10
41 1.44 1.39 1.33 1.29 0.11
40 1.51 1.51 1.39 1.39 0.12
Sub-Basin B
39 1.55 1.44 0.11
38 1.53 1.42 0.11
37 1.51 1.40 0.11
36 1.50 1.39 0.11
35 1.51 1.40 0.11
34 1.47 1.36 0.11
33 1.47 1.37 0.10
32 1.42 1.32 0.10
31 1.39 1.29 0.10
30 1.37 1.28 0.09
29 1.39 1.29 0.10
28 1.45 1.35 0.10
27 1.49 1.38 0.11
26 1.53 1.42 0.11
25 1.66 1.55 0.11
24 1.67 1.56 0.11
23 1.64 1.52 0.12
22 1.55 1.44 0.11
21 1.58 1.52 1.46 1.41 0.12
20 1.64 1.67 1.52 1.56 0.12
Sub-Basin A
19 1.70 1.58 0.12
18 1.73 1.61 0.12
17 1.75 1.62 0.13
16 1.77 1.65 0.12
15 1.80 1.67 0.13
14 1.80 1.68 0.12
13 1.80 1.68 0.12
12 1.78 1.67 0.11
11 1.72 1.61 0.11
10 1.65 1.54 0.11
9 1.60 1.49 0.11
8 1.57 1.46 0.11
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7 1.52 1.41 0.11
6 1.45 1.34 0.11
5 1.40 1.30 0.10
4 1.25 1.18 0.07
3 0.41 0.35 0.06
2 1.05 1.51 1.01 1.40 0.04
1 0.94 1.80 0.83 1.68 0.11

Figures 2 - 8D show the sections of existing diversion berm which are lower

than the estimated channel depth.
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TABLE 22 - HEC-RAS CHANNEL DEPTH SUMMARY
ROCKY FLATS - ORIGINAL LANDFILL

DIVERSION BERM NO. 6

1,000-YR Channel 100-YR Channel Freeboard,
Station Depth, ft Depth, ft ft
Sub-Basin E
108 0.64 0.59 0.05
107 0.89 0.83 0.06
106 0.88 0.81 0.07
105 0.80 0.75 0.05
104 0.77 0.72 0.05
103 0.81 0.75 0.06
102 0.82 0.77 0.05
101 0.82 0.77 0.05
100 0.86 0.8 0.06
99 0.99 0.92 0.07
98 1.21 1.14 0.07
97 0.95 0.88 0.07
96 0.94 0.87 0.07
95 1.01 0.94 0.07
94 1.08 1.01 0.07
93 1.03 0.96 0.07
92 0.91 0.85 0.06
91 0.78 0.73 0.05
90 0.69 0.90 0.62 0.83 0.07
89 1.06 1.21 0.97 1.14 0.09
Sub-Basin D
88 1.30 1.21 0.09
87 1.27 1.18 0.09
86 1.18 1.09 0.09
85 1.13 1.05 0.08
84 1.10 1.02 0.08
83 1.02 0.95 0.07
82 1.05 0.97 0.08
81 1.15 1.07 0.08
80 1.33 1.24 0.09
79 1.28 1.19 0.09
78 1.18 1.1 0.08
77 1.10 1.02 0.08
76 1.15 1.06 0.09
75 1.25 1.15 0.10
74 1.30 1.21 0.09
73 1.25 1.16 0.09
72 1.15 1.07 0.08
71 1.06 0.99 0.07
70 1.08 1.17 0.99 1.09 0.09
69 1.16 1.33 1.07 1.24 0.09
Sub-Basin C
68 1.21 1.13 0.08
67 1.19 1.1 0.09
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66 1.34 1.25 0.09
65 1.33 1.23 0.10
64 1.33 1.24 0.09
63 1.23 1.14 0.09
62 1.24 1.15 0.09
61 1.29 1.19 0.10
60 1.37 1.27 0.10
59 1.40 1.3 0.10
58 1.46 1.36 0.10
57 1.50 1.4 0.10
56 1.48 1.37 0.11
55 1.44 1.34 0.10
54 1.44 1.34 0.13
53 1.47 1.37 0.16
52 1.53 1.42 0.11
51 1.55 1.44 0.11
50 1.52 1.39 1.41 1.29 0.11
49 1.42 1.55 1.31 1.44 0.11
Sub-Basin B
48 1.46 1.37 0.09
47 1.47 1.37 0.10
46 1.56 1.45 0.11
45 1.67 1.56 0.11
44 1.63 1.52 0.11
43 1.59 1.48 0.11
42 1.61 1.49 0.12
41 1.71 1.59 0.12
40 1.83 1.7 0.13
39 1.87 1.75 0.12
38 1.77 1.65 0.12
37 1.66 1.54 0.12
36 1.62 1.51 0.11
35 1.67 1.55 0.12
34 1.74 1.61 0.13
33 1.76 1.63 0.13
32 1.80 1.67 0.13
31 1.85 1.72 0.13
30 1.90 1.72 1.77 1.59 0.13
29 1.97 1.97 1.84 1.84 0.13
Sub-Basin A
28 2.01 1.87 0.14
27 1.86 1.74 0.12
26 1.74 1.62 0.12
25 1.65 1.53 0.12
24 1.64 1.52 0.12
23 1.69 1.56 0.13
22 1.76 1.63 0.13
21 1.81 1.68 0.13
20 1.84 1.71 0.13
19 1.82 1.7 0.12
18 1.79 1.67 0.12
17 1.71 1.6 0.11
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16 1.66 1.54 0.12
15 1.60 1.49 0.11
14 1.53 1.42 0.11
13 1.48 1.37 0.11
12 1.51 1.4 0.11
11 1.62 1.49 0.13
10 1.72 1.59 0.13
9 1.72 1.59 0.13
8 1.83 1.71 0.12
7 1.85 1.73 0.12
6 1.75 1.63 0.12
5 1.61 1.51 0.10
4 1.19 1.12 0.07
3 0.64 0.57 0.07
2 0.64 1.59 0.61 1.48 0.03
1 0.85 2.01 0.74 1.87 0.11
Note:

Figures 2 - 8D show the sections of existing diversion berm which are lower

than the estimated channel depth.
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TABLE 23 - HEC-RAS CHANNEL DEPTH SUMMARY
ROCKY FLATS - ORIGINAL LANDFILL

DIVERSION BERM NO. 7

1,000-YR Channel 100-YR Channel Freeboard,
Station Depth, ft Depth, ft ft
Sub-Basin E
99 0.63 0.59 0.04
98 0.73 0.68 0.05
97 0.80 0.73 0.07
96 0.92 0.86 0.06
95 0.92 0.85 0.07
94 0.86 0.80 0.06
93 0.74 0.69 0.05
92 0.74 0.69 0.05
91 0.73 0.68 0.05
90 0.76 0.70 0.06
89 0.79 0.73 0.06
88 0.93 0.87 0.06
87 0.94 0.87 0.07
86 0.88 0.82 0.06
85 0.87 0.81 0.06
84 0.86 0.80 0.06
83 0.86 0.79 0.07
82 0.91 0.83 0.08
81 1.07 0.86 0.98 0.80 0.09
80 1.23 1.23 1.14 1.14 0.09
Sub-Basin D
79 1.27 1.18 0.09
78 1.26 1.17 0.09
77 1.26 1.17 0.09
76 1.31 1.21 0.10
75 1.40 1.30 0.10
74 1.43 1.33 0.10
73 1.39 1.30 0.09
72 1.34 1.25 0.09
71 1.31 1.21 0.10
70 1.31 1.21 0.10
69 1.30 1.22 0.08
68 1.29 1.20 0.09
67 1.28 1.19 0.09
66 1.22 1.14 0.08
65 1.15 1.07 0.08
64 1.16 1.08 0.08
63 1.21 1.11 0.10
62 1.33 1.23 0.10
61 1.40 1.30 1.29 1.21 0.11
60 1.47 1.47 1.36 1.36 0.11
Sub-Basin C
59 1.52 1.41 0.11
58 1.48 1.38 0.10
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57 1.43 1.33 0.10
56 1.32 1.23 0.09
55 1.29 1.19 0.10
54 1.32 1.22 0.10
53 1.44 1.33 0.11
52 1.50 1.40 0.10
51 1.47 1.37 0.10
50 1.38 1.28 0.10
49 1.32 1.23 0.09
48 1.28 1.20 0.08
47 1.23 1.15 0.08
46 1.22 1.13 -0.08
45 1.05 0.96 0.78
44 1.74 1.64 -0.40
43 1.24 1.15 0.09
42 1.20 1.12 0.08
41 1.16 1.34 1.07 1.25 0.09
40 1.26 1.74 1.16 1.64 0.10
Sub-Basin B
39 1.38 1.28 0.10
38 1.32 1.22 0.10
37 1.35 1.24 0.11
36 1.57 1.46 0.11
35 1.67 1.56 0.11
34 1.55 1.45 0.10
33 1.32 1.24 0.08
32 1.23 1.14 0.09
31 1.23 1.14 0.09
30 1.26 1.17 0.09
29 1.31 1.22 0.09
28 1.32 1.22 0.10
27 1.34 1.24 0.10
26 1.37 1.27 0.10
25 1.40 1.30 0.10
24 1.48 1.37 0.11
23 1.53 1.43 0.10
22 1.51 1.41 0.10
21 1.45 1.40 1.35 1.30 0.10
20 1.39 1.67 1.29 1.56 0.10
Sub-Basin A
19 1.45 1.35 0.10
18 1.46 1.35 0.11
17 1.60 1.47 0.13
16 1.69 1.57 0.12
15 1.78 1.65 0.13
14 1.90 1.76 0.14
13 1.86 1.73 0.13
12 1.81 1.68 0.13
11 1.70 1.58 0.12
10 1.69 1.57 0.12
9 1.67 1.56 0.11
8 1.64 1.52 0.12
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7 1.64 1.52 0.12
6 1.63 1.52 0.11
5 1.59 1.48 0.11
4 1.56 1.45 0.11
3 1.56 1.44 0.12
2 1.13 1.60 1.08 1.48 0.05
1 0.99 1.90 0.83 1.76 0.16

Figures 2 - 8D show the sections of existing diversion berm which are lower

than the estimated channel depth.
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TABLE 24 - BERM HEIGHT UNDER PARAMETER
ROCKY FLATS - ORIGINAL LANDFILL

2.0 FT. DESIGN? | APPENDIX D? EXISTING COND.?
<20FT <1000-YR |< 1000-YR| # of Sections®

BERM NO. 1 64% 25% 20.7% 1
BERM NO. 2 81% 58% 57.5% 4

WEST |[BERM NO. 3 56% 28% 30.0% 2
BERM NO. 4 69% 48% 14.2% 3
BERM NO. 5 86% 63% 16.0% 4
BERM NO. 6 82% 49% 28.0% 5

EAST [BERMNO.7 62% 33% 15.4% 4
TOTAL 73% 45% 23.7%

Note:

1. Figures 2 - 8D show the sections of existing diversion berm which are lower

than the estimated channel depth. The lengths were measured and shown above.

2. Percentages are based on the 2007 topographic survey by Flatirons, Inc.

3. Percentages are based on the 2008 topographic survey by Flatirons, Inc.

4. Number of different portions along the berm length that require additional berm height.
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TABLE 25 - BERM HEIGHT SUMMARY
ROCKY FLATS - ORIGINAL LANDFILL

Max.
Flow Depth, ft
Area ID 100-YR | 1,000-YR

A 1.37 1.48

DB-1 B 1.56 1.68
C 1.35 1.46

A 1.55 1.66

DB-2 B 1.58 1.69
C 1.47 1.57

A 1.51 1.62

DB-3 B 1.23 1.34
A 1.24 1.33

B 1.42 1.52

DB-4 C 1.20 1.29
D 0.97 1.06

E 1.00 1.06

A 1.68 1.80

B 1.56 1.67

DB-5 C 1.39 1.51
D 1.28 1.39

E 1.44 1.52

A 1.87 2.01

B 1.84 1.97

DB-6 C 1.44 1.55
D 1.24 1.33

E 1.14 1.21

A 1.76 1.90

B 1.56 1.67

DB-7 C 1.64 1.74
D 1.36 1.47

E 1.14 1.23

Note:

1) Maximum flow depth is the minimum
berm height required for the particular
sub-basin.
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SEE FIGURE 2B
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6022 6022
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5+00 4+00 3+00
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EXISTING BERM HEIGHT
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0 20 0 2
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120 Ch. 3 Watershed Characteristics

however, given the relatively smail drainage areas used in calibrating the models, the
coefficients probably reflect significant portions of overland Aow travel time.

The SCS Lag Formufa. The Soil Conservation Service (SCS) provided an equa-
tion for estimating the watershed lag, which was defined as the time in hours from
the center of mass of the excess rainfall to the peak discharge; they also indicate that
the time of concentration equals 1.67 times the lag. Equation 3-39 is intended for
use on watersheds where overland flow dominates and was developed for nonurban
watersheds. The SCS recommends that the lag equation be used for homogeneous
watersheds 2000 acres and less. Two graphs were provided by SCS in TR-55 (1975)
for correcting the lag formula for use in urban areas. One factor is based on the
percentage of imperviousness and curve number and the other on the percentage of
the hydraulic length modified and the curve number. The method primarily reflects
overland fiow. The runoff curve number CN can be obtained from Table 7-6,

Velacity Methods. The velocity methods are based on the concept that the travel
time (T} is a function of the length of flow (L) and the velocity (V):

I,=7 (3-42)

in which T,, L, and ¥ have units of seconds, feet, and ft/sec, respectively. The travel
time is computed for the principal flow path. Where the principal flow path consists
of segments that have different slopes or land cover, the principal flow path should

be divided into segments and Eq. 3-42 used for each flow segment. The time of con-
centration is then the sum of the travel times:

k ko7
=3 = %, Ls (3-43)

-~

in which k is the number of segments and the subscript i refers to the flow segment.

The velocity of Eq. 3-42 is a function of the type of flow (overland, sheet, rill and
gully flow, channel flow, pipe flow), the roughness of the flow path, and the slope of
the flow path. Some methods aiso include a rainfall index such as the 2-year, 24-hr

rainfall depth. Flow velocities in pipes and open channels can be computed using
Manning’s equation: .

1.
V= —:2 R2/350-5 N (3-44)

in which V is the velocity (ft/sec), n is the roughness coeflicient, R, is the hydraulic
radius (feet), and § is the slope (ft/ft). A number of methods have been developed for
estimating the velocity. Overland flow or sheet flow can be estimated using a relation-
ship between the velocity and the slope: '

V = k§Os (3-45)

in which V is the velocity (ft/sec) and S is the slope (percent). The value of & is a
function of the land cover, with values for five land covers (forest, trash fallow, short

grass pasture, cultivated, and nearly bare) given in Table 3-12. These are also shown
in Fig. 3-13.
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12 Coefficients of velocity versus slope relationship for estimating
travel times with the velocity method

k Land Use/Flow Regime
0.25 Forest with heavy ground litter; hay meadow {overlow flow)
0.50 Trash fallow or minimum tillage cultivation; contour or strip cropped; woodland
(overland flow)
—% o7 Short grass pasture (overland flow)
0.90 Cultivated straight row (overland flow)
1.00 Neaily bare and untilled (overland flow); alluvial fans in weslern mountain regions
1.50 Grassed waterway
2.60 Paved area (sheet flow); smalt upland gullies
100
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Fig. 3-13 Velocities for upland method of estimating 7.
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307 (ie, £ < 0.3). This decision was made because the model used to compute the
ACN values assumed that the runoff from the unconnecied areas was evenly distrib-
uted over the previous area (ic., over F o+ For large values of f, this assumption
may not be valid in practice. Also, for large values of [ the time in which the excess

water will be detained on the pervious surface would be small, and therefore, there
would be little additional infiltration.

Example 7-7. To illustrate the use of Fig. 7-7, consider the case of a drainage area
having 25% imperviousness, a pervious area CN of 61, and 50%; of the imperviousness
is unconnected. Enter the right-hand side of Fig. 7-7 using 25%, imperviousness and
move up the graph to the point on the line corresponding to 50% unconnected. Then
move from this point horizontally to the left-hand side of the figure until the horizontal
line intersects the interpolated line corresponding to the pervious arca CN of 61.
From this intersection move down to the abscissa and read off the value of the
composite CN. In this case, the composite CN would be 63, If credit were not given
for unconnected imperviousness, the percent of imperviousness could be entered on
the vertical axis at the center of the graph and the composite CN found using the
pervious area CN. For 25% imperviousness and a pervious area CN of 61 the
composite CN would equal 70, which means that disconnecting 50% of the impervious
cover allows for the CN to be reduced by 2.

76 Examples: Estimating Runoff Volumes

As indicated previously, the CN was developed for use with Eq. 7-26. Thus there
was a need to relate S, which was the unknown of Eq. 7-26, and the runoff CN. An
empirical analysis ied to the following relationship:

§=———10 7-30
o ! ‘ (7-30)
Equations 7-26 and 7-30 can be used to estimate @ when the values of P and CN
are available. It is important to note the following constraint on Eq. 7-26:

P =028 . (7-31)
When P < (.25, it is necessary to assume that Q=0 .

In addition to Eqs. 7-26, 7-30, and 7-31, the runoff volume can be determined
using either Fig. 7-8 or Table 7-8. The use of Fig. 7-8 suffers from the problem of
interpolation; that is, the accuracy of O is limited by the degree to which the figure
can be interpolated. _

Because of their importance to the material that follows, it is probably worthwhile
summarizing the method for estimating the runoff depth (i.c., volume). Given a depth
of rainfall P in inches, the runoff depth Q can be estimated by

_ (P —028)
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the case I, = 0.25, so
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Example 7-8. Determine the runoff volume for the 24-hr, 100

N
(5]
Y
w
[=>]
~

Rainfall, P (in.)

Fig. 7-8. Soclution of runoff equation.

1000

S=———

CN

7 in. when the soil is of group B and the watershed is in TOW crop,

hydrologic condition. Table 7-6 yields a CN of 75. Using eithe
formulas, the mass curve of Fig. 7-

Example 7-9, Determine the runoff volume for a 24-hr, 100
for antecedent soil moisture condition II, with the following land

w

(7-32b)

-year rainfall of
contoured in good
r the mathematical
8, or Table 7-8 provides a runoff volume of 4.15 in,

-year rainfall of 7 in.

uses and soil groups:

Area

Fraction Land Use/Condition Soil Group
0.40 Meadow: good condition D
0.25 Wooded: poor cover C
.20 Open space: good condition D
0.15 Residential (1/4-acre lots) C
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rainfall of 7 in. The fraction of the watershed in

each land use/soil group combina-
tion is computed as foliows:

o Soil
Land Use Group Area CN 0
Wooded B 0.4(0.75) = 0.30 55 212
C 0.4(0.25) = 0.10 70 3.62
Residential B 0.6(0.75) = 0.45 75 4.15
C 0.6(0.25) = 0.15 83 5.03

The weighted Q is

Q = 0.30(2.12) + 0.10(3.62) + 0.45(4.15) + 0.15(5.03) = 3.62 in. (7-37)

Using the weighted CN approach, the weighted CN would be 69.7 (use 70), which

yields a Q of 3.62 in. Thus in this case the precipitation is Iarge, so the two methods
provide the same estimate of g

7 . 7 SCS Graphical Peak Discharge Method

For many peak discharge estimation methods, the input includes variables to reflect
the size of the contributing area, the amount of rainfall, the potential watershed stor-
age, and the time-area distribution of the watershed. These are often translated into
input variables such as the drainage area, the depth of rainfall, an index reflecting
land use and soil type, and the time of concentration. The SCS Graphical Method

is typical of many peak discharge methods that are based on input such as that
described. .

7.7.1  The I./P Parameter

1,/P is a new parameter that has been added to the methods for estimating peak dis-
charge. I, denotes the initial abstraction, and P is the 24-hr rainfail depth. The I /P
value can be obtained from Table 7-9 for a given CN and P. Because SCS procedures
for hydrograph generation are based on unit hydrograph theory, classifying hydro-
graphs by unit runoff response is desirabje. Using 1,/P will make this possible.

For a given 24-hr rainfall distribution, 1,/P represents the fraction of rainfall that
must occur before runoff begins. Vary the 1,/P and the runoff response time changes.
Hold I,/P constant and the unit runoff response is identical no matter what combj-
nation of CN and P is used to form the I./P ratio. Table 7-10 shows the beginning
runoff times and 0.1-hr peak runoff for a range of I/P values,

e

29

SR, vt
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TABLE 7-8 /,/P for selected runoff curve numbers and rainfall depths®

Runoff Curve Number

Rainfall
(in.)
1.0
1.5
20
25
3.0 ST L
3.5 047
4.0 041
4.5 0.36
50 0.33
6.0 0.27
7.0 0.23
8.0 0.20
9.0 0.18
10.0 0.16
11.0 0.15
12.0 0.14
13.0 0.13
14.0 0.12
150 0.11

* ** signifies no runoff.

TABLE 7-10 Effect of /_/P on runoff response

Type I Type I
- Rainfall Distribution Rainfall Distribution
Time Maximum Time Maximum
Runoff 0.3-hr Runoff 0.1-hr
Begins Runoff Begins Rusoif
1jP (hrs) A (hrs) ()
0.1 5.0 8.2 7.1 16.3
0.2 8.1 7.1 1.4 15.7
0.3 9.5 50 11.6 135
04 928 3.1 11.8 ‘12.7
0.5 10.0 0.9 11.¢ 9.8

7.7.2 Peak Discharge Computation

The following equation can be used to compute a peak discharge with the SCS

graphical method:
Qp == qumAmQ

(7-38)
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To illustrate the constant intensity design storm, we will assume the following
condition: (1} the design standard specifies a 10-year return period for design; (2) the
watershed time of concentration is 15 minutes; and (3) the watershed is located in
Baltimore, Maryland. From Fig. 4-2 the rainfall intensity is 5.5 in./hr, which yields
a storm volume of 1.375 in. The resulting design storm is shown in Fig. 4-3.

4.3.2 The SCS 24-Hour Storm Distributions

The SCS developed four dimensionless rainfafl distributions using the Weather
Bureau’s Rainfall Frequency Atlases. The rainfall frequency data for areas less than
400 mi?, for durations to 24 hr, and for frequencies from 1 to 100 years were used.
Data analysis indicated four major regions, and the resulting rainfall distributions
were labeled type I, IA, IT, and ITL. The locations where these design storms should
be used are shown in Fig. 4-4.

The distributions are based on the generalized rainfall volume-duration—frequency
relationships shown in technical publications of the Weather Bureau. Rainfall depths
for durations from 6 minutes to 24-hr were obtained from the volume—duration—
frequency information in these publications and used to derive the storm distributions.
Using increments of 6 minutes, incremental rainfall depths were determined. For
example, the maximum 6-minute depth was subtracted from the maximum 12-minute
depth and this 12-minute depth was subtracted from the maximum 18-minute depth,

Rainfall
Distribution

Fig. 4-4 Approximate geographic areas for SCS rainfall distributions.
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1.0 INTRODUCTION

This Surface Water Management Plan was developed to address potential storm water impacts the Original
Landfill Accelerated Action may have to the surrounding area.

This Plan addresses two elements:

L. Surface water control structures that will be required to adequately convey the run-on to and run-off from
the Original Landfill due to a 100-year 24-hour storm event with freeboard capacity to handle the
1000-year 24-hour storm event.

2. Reduce sediment transport following construction while the landfill area is disturbed. Once vegetation is
established, conditions will be similar to surrounding areas. '

2.0 LANDFILL DESCRIPTION, LOCATION AND DRAINAGE

The Original Landfill site is located south of RFETS Buildings 440 and 460, along the north hillside of a ravine in
the Woman Creek drainage area, extending from approximate Elevation 6,040 feet at the top to Elevation 5,950 feet
at its base. Waste operations began in the early 1950s and continued through 1968. The Original Landfill site
footprint has a maximum length along the east-west direction of approximately 1,700 feet, and approximately
300 feet in the north-south direction, with an approximate area on the order of 20 acres.

Due to the canyon-fill nature of the Original Landfill, minimal surface water run-on is expected to occur. Rt "k

ﬁ@mﬁh&i@@mWi-ﬂiﬁbe;:s@ntmlsiedmbyathesﬁﬂm&tmﬁaiﬂnwﬁs&?iwsi@nﬂbeﬂnwﬁi@ﬁ%‘wmmtgf&inedﬂ@shanmwls‘f@

the west and east side. Fherbertiisawerespacednagred S r T IS 0TS "ﬁﬁgp@Mr@maﬁ@@@@&g@%g@@,

dosthessiderchannetsrePorreducererosi r ermanentserosion~contreksy
. T ST e T

ate P THEpropotetssurfave
water my tplandsshowrrerrittachmentdames

3.0 REFERENCES

The surface water management system for the Original Landfill was evaluated using guidelines provided in the
following documents:

1. “SEDCAD 4 for Windows 95/98 & NT”. Design Manual and User’s Guide. 2001.

2. “Regulations Pertaining to Solid Waste Disposal Sites and Facilities” (Regulations), 6 CCR 1007-2,
Colorado Department of Public Health and Environment.

3. “Urban Storm Drainage Criteria Manual” (Drainage Manual), Denver Urban Drainage and Flood Control
District.

H'-:.-x;:»
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4. “Erosion Control Materials Design Software Version 4.2 for Windows”. North American Green (NAG).
2002.

4.0 DESIGN CRITERIA

The attached model was used to evaluate the existing drainage characteristics at the Original Landfill and to size
appropriate drainage structures for the Original Landfill. Evaluation and design of the Original Landfill surface
water control system will meet the following design criteria:

1. @olisgwatidicontrolssusfacemwatersmiroiH oW GHTS HHE HlosE T AT I A e M O T HHETO0% i 24ctivur
starmeventwitiniveboitaeapuoitysahandlethe. 1000-vear.24-hourstarravai

2. Collect and control surface water run-off from the landfill as a result of the 100-year 24-hour storm event
with freeboard capacity to handle the 1000-year 24-hour storm event;

3. Comply with any provisions of the RFETS storm water discharge permit requirements including
reduction of sediment transport;

4. Minimize site erosion;

5. Protect the integrity and effectiveness of the landfill cover; and

6. Minimize surface water management post-closure maintenance requirements.

5.0 HYDROLOGIC AND HYDRAULIC DESIGN APPROACH

The design process used to locate and size the surface water management structures at the Original Landfil] is as

foliows: :

1. The goal of the surface water management structures is to reduce the sediment delivered to Woman
Creek from the disturbed areas or roughly the area between the west and east channels. The areas
outside the channels will remain in native-type condition and the sediment currently generated from these
native areas will not change after construction. THEHTSEREwHS -la‘@mmnghMimmi@mﬂzA:
bermEGHITHE COver o Creatt smanersubwatershedsewmherasa A O the COVERE Dhese)-

sediment will be controlled within the diversion berms with the use of removable geosynthetic check

dams. It*wasmietermined that. 10, diversionebormsarsHas Carreared ude R e e P A S R TS e
24-hour storm.

2. TQQQWAQQ@@M&%M@maast@ﬂﬂﬁiﬁﬁéﬁ”’lﬁﬁﬁ?ﬁﬂ%ﬁ”éﬂ%’ﬁiﬁt@%ﬁ@m w&ifedﬁwight%ﬁ%hgﬁ%ggrsion berm andesf
the-elatmelsawhichaeute the. diversion hemm:watePHEIGWTHE bittrass il R

3. The peak flows are modeled with NAG software to determine the required diversion berm and channel
lining as well as the maximum siope and minimum bend radius of the channels.

4. The 1000-year 24-hour event is then modeled to check the freeboard capacity of the structures.

"

-

As shown in Attachment 1, overland flow is greater than 200 feet in the southern portion but the gradual slope at
the top of the buttress fill reduces erosion. A check using the RUSLE shows that 220-feet of overland flow at 5%
results in 1.50 tons/acre/year and 225-feet of overland flow at 2.75% results in 0.82 tons/acre/year (bare
conditions — RFA prior to mature state). The top of the buttress will be lined with NAG C125 erosion mat
following construction further reducing erosion.

SEDCAD4 software was used for surface water modeling at the Original Landfill. SEDCAD uses the National
Resource Conservation Service (NRCS) approach for rainfall distribution and the NRCS curve number/unit
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hydrograph to predict peak flows. The NRCS Storm Type Distributions are considered very conservative leading
to higher peak flows than almost any actual measured stormm (SEDCAD 4 User’s Manual).

DA

Pl s e EPE AT SSRWATTRANE

" A 100-year 24-hour design storm according to the Regulations; ™
A 1000-year 24-hour design storm to check freeboard capacity;.....
An NRCS Type II storm; :
A rainfall depth of 5.0 inches according to the Drainage Manual for the 100-year 24-hour storm and
6.4 inches foi the 1000-year 24-hour storm and 3.25 for the 25-year 24-hour storm;
A conservative NRCS curve number of 86; and,
A medium hydrograph response.

NAG software calculates flow depth, velocity, and hydraulic radius using the continuity equation (Q=VA) and
Manning’s equation. Once these are known, the shear stress on the lining material is calculated including any
channel bend.

5.1 SURFACE WATER DESIGN RESULTS
The design is organized into nine models:

West channel sediment reduction;

West channel 100-year 24-hour design;

West channel 1000-year 24-hour check; -

East channel sediment reduction;

East channel 100-year 24-hour design;,

East channel 1000-year 24-hour check;

Buttress sediment reduction;

Buttress sideslope 100-year 24-hour design; and,
Buttress sideslope 1000-year 24-hour design.

Please see Attachment 1 for the SEDCAD models and Attachment 2 for NAG resulis. Since the west
subwatersheds are similar, the sediment reduction model to space the check dams is based on only one of the
watersheds. The same methodology was used on the east side. Results are summarized in the following table.
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Table D-1
Original Landfill - Structure Design
' Minfmum Minimum Permanent | Temporar
Structure Slope Shape Bend Sideslopes Height or Linin Lig n y
Radius Depth g &
West Diversion . 5.6H:1V Uphill Erosion Mat
Berm 1 2% | Triangular Sfeet | 31V Downhill 3 feet Grass (NAG C125)
West Diversion . 5.6H:1V Uphill Erosion Mat
Berm 2 2% | Trangular | Sfel | S Downninl | 3 feet Grass (NAG C125)
West Diversion . 3.6H:1V Uphill Erosion Mat
Berm 3 % | Tdangular | Sfeet | Sy Downnn | 3 et Grass (NAG C125)
: Trapezoidal Erosion Mat .| Erosion Mat
West Channel 2-12% | Min. 10-foot 105 feet 3H:1V 2 feet "o (P550) 7
(NAG P550)
) bottom Grass
East Diversion , 5.6H:1V Uphill _ Erosion Mat
Berm 1 B Tnangula.r 5 feet 3H:1V Dowithill Hifeet Grasss (NAG CIZS}
East Diversion .- 5.6H:1V Uphill Erosion Mat
Berm 2 2% | Triengular | Sfeet | 3G poerni 3 feet Grass (NAG C125)
East Diversion . 5.6H:1V Uphill Erosion Mat
Berm 3 2% | Tdangular | Sfeet | s Downhat | 3 et Girass (NAG C125)
East Diversion . 5.6H:1V Uphill Erosion Mat
Berm4 - 2% | Triangular 32t | 3H1V Downhil 3 feet Grass (NAG C125)
Trapezoidal . Erosion Mat
East Channel 2-12% | Min. 18-foot | 200 feet 3H:1V 2 feet Erosion Mat (P350) /
_ b (NAG P550)
oftom - Grass
Typical Erosion Mat
Downstream 33% Triangular NA 3H:1V 3 feet Grass
(NAG C125)
Channel .
Buttress Diversion . . Erosion Mat
Berm 1 3.5% Triangular 5 feet 1H:1V 3 feet Grass (NAG Ci25)
Buttress Diversion ) . ‘ Erosion Mat
Berm 2 35% Triangular 3 feet 1H:1V 3 feet Grass (NAG C125)
Bautiress Diversion . . Erosion Mat
R Berm 3 3.5% Triangular 5 feet H:V 3 feet Grass (NAG C125)

Sediment reduction load was determined by placing the minimum amount of check dams within the diversion
berm until the downstream dams overtop. The following was calculated based on five check dams in each
diversion berm. Values are a minimum and more can be placed per berm in accordance with manufacturer’s
recommendations.

Table D-2
Original Landfill - Check Dam

Area Sediment Load without Sediment Load with Minimum Check
' Check Dams Check Dams Dam Spacing
West Subwatersheds 9.5 tons 3.0 tons 130 feet
East Subwatersheds 9.0 tons 2.7 tons 200 feet
Buttress Sideslope 10.0 tons 2.0 tons 130 feet
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5.2 1000-YEAR 24-HOUR STORM

To determine if the freeboard capacity of the 100-year 24-hour storm is sufficient to handle the lOOO—yéar 24-hour
storm, the design was conducted with a rainfall depth of 6.4 inches. The output is provided in Attachment 2. A
summary of the findings is found in the following table:

Table D-3
Original Landfill - 1000-Year 24-Hour Comparison
100-Year Flow 1000-Year Flow
. Structure Depth with Depth without
\/ f?ﬂf:”’g . Freeboard (ff) freeboard (ft)
000 :
\ West Diversion Berm 1 j 2.49 1.60
"™\ | West Diversion Berm 3 2 2.64 1.75
West Diversion Berm 3 3z 2.53 1.64
West Channel (W\T 0.54
East Diversion Berm 1 4 2.67 1.79
East Diversion Berm 2 5 2.67 1.79
East Diversion Berm 3 A 2.67 1.79
East Diversion Berm 4 7 2.67 1.79
East Channel {1.44- 0.53
Butiress Diversion Berm 1 238 1.48
Buttress Diversion Berm 2 3.09 2.24 :
Buttress Diversion Berm 3 3.05 2.19/ 7

TS

As shown in Table D-3, the design based on the 100-year 24-hour SETENER fdh is sufficient to handle
surface water from the 1000-year 24-hour storm for the diversion berms and the channels.

6.0 CONCLUSIONS

Surface water management features required at the Original Landfill to achieve the design criteria listed in Section
4.0 include the following:

¢ Ten diversion berms with check dams to capture overland flow, reduce sediment load, and route it to
channels. _

* A permanent erosion control lined channel on the west to convey stormwater to below the buttress fill.

* A permanent erosion control/vegetation lined channel on the east to convey stormwater to below the
buttress fill.

LAworiS7378\Work\ProducNOLF\Final Design\AppendicesAppendix D - Surface WateAFinal - Appendix D.doc
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SEDCAD 4 for Windows
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RFETS

WEST CHANNEL SEDIMENT

Ryan Archibald

Filename: West berm final.sc4 Printed 03-18-2005



SEDCAD 4 for Windows

Manvrinhf 100R Pamals | [ckwrah

WEST

Subwatershed Hydrblogy Detail:

Time of Peak Runoff
Sgu SV#VS SWS Area Conc Musk K Musk X Curve UHS Discharge Volume
(ac) (hrs) (hrs) Number (cfs) (ac-ft)
#1 1 0.460 0.018 0.000 0.000 86.000 M 1.47 0.072
> 0.460 | 1.47 0.072
#2 3 0.460 1.47 0.072
#3 1 0.460 0.018 0.000 0.000 86.000 M 1.47 0.072
5 0.920 2.94 0.144
#a Y 0.920 2.94 0.144
#5 1 0.460 0.018 0.000 0.000 86.000 M 147 0.072
> 1.380 4.41 0.216
# 3 1.380 4.41 0.216
#7 1 0.460 0.018 0.000 0.000 86.000 M 1.47 0.072
> 1.840 5.88 0.288
#8 3 1.840 5.88 0.288
#9 1 0.460 0.018 0.000 0.000 86.000 M 1.47 0.072
5 2.300 7.35 0.360
#10 Y 2.300 '7.35 0.360
#1133 2.300 7.35 0.360
' - Gom NAL (Ut cro s -
o & J\,i: A C ¥ ! , - ,
Foe A ve APl C LEDMENT ~F&Q<-}»:ﬁ[\
l Subwatershe Sedimentology Detajl:, LsubuhTe ke (]
‘L P " Peak
Stru  SWS : g Sediment  Sediment  Settleable 24VW
Soil K L {ft S (% C P PS # .
# # (it} (%) _ (tons) Conc. Conc i)
5 (mg/l) (i)
# 1 0283 130.00 1800 0.0700 09850 1 (19) 40772 29.95 2.67
Te——
Y 1.9 40,772 29.95 2.67
#2 % 1.9 40,772 29.95 2,67
#3 1 0.283 130.00 18.00 0.0700 0.9850 1 1.9 40,772 29.95 2.67
> 2,0 22,515 15.33 1.36
#4 3 . 2.0 22,515 15.33 1.36
#5 1 0.283 130.00 18.00 0.0700 0.9850 1 1.9 40,772 29.95 2.67
3 22 16363  10.40 0.92
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Peak Peak
Stru SWS . Sediment Sediment Settleable 24vw
Soil K L (ft S({% C P PS #
# # (ft) (%) (tons) Conc. Conc (mi/ly
(mg/1) (ml/B)
#6 3 2,2 16,363 10.40 0.92
#7 1 0.283 130.00 18.00  0.0700 0.9850 i 1.9 . 40,772 29.95 2.67
> . 2.7 14,806 9.15 - 0.81
#8 E 2.7 14,806 9.15 0.81
#9 1 0.283 130.00 18.00 0.0700 0.9850 1 19 40,772 29,95 2.67
p 3.0 13,202 7.87 0.69
#10 ¥ 3.0 13,202 7.87 0.69
#11 Y 3.0 13,202 7.87 0.69
- i __\ -
To‘.FL kf W fAms « | I(SJ A5 wiowt check dang
OTAL WITH DAmy -
Subwatershed Time of Concentratlan Details:
Stru SWS . Vert. Dist. Horiz. Dist. Velocity
# # Land Ffow Condition Slope (%) (ft) ) (fps) Time (hrs) |
#1 1 3. Short grass pasture 18.00 23.40 130.00 3.390 0.010
8. Large gullies, diversions, and low
flowing streams 2.00 2.60 130.00 4,240 0.008
#1 1 Time of Concentration: i 0.018
#3 1 3. Short grass pasture 18.00 23,40 130.00 3.390 0.010
8. Large gullies, diversions, and low
flowing streams - 2.00 2.60 130.00 4.240' 0.008
#3 1 Time of Concentration: 0.018
#5 1 3. Short grass pasture 18.00 23.40 130.00 3.3Q0_ 0.010
8. Large gullies, diversions, and low »
flowing streams 2.00 2.60 130.00 4,240 0.008
#5 1 Time of Concentration: 0.018
#7 1 3. Short grass pasture 18.00 23.40 130.00 3.390 0.010
8. Large gullies, diversions, and low ;
flowing streams 2.00 2.60 130.00 4.240 - 0.008
#7 1 Time of Concentration: ’ 0.018
#9 1 3. Short grass pasture 18.00 23.40 130.00 3.390 0.0i0
8. Large guliies, diversions, and low
flowing streams 2.00 2.60 130,00 4,240 0.008
#9 1 Tisne of Concentration: . 0.018
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General Information

Storm Information;

Storm Type: NRCS Type 1L
Design Storm: 100 yr - 24 hr
Rainfall Depth: 5.000 inches
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Structure Networking:

Type Sgu (ﬂct)(\)«;s Sgu M(u[,‘srl;‘)K Musk. X | Description
Channe! #1 ==> #5 0.032 0.417
Channel #2 ==> E5 0.032 0.417
Channel #3 m=n H5 0.032 0.417
Channe} #5 ==> #6 0.000 0.000
Null #6 ==> End 0.000 0.000
{f{ #3 ,
Chan?
{f“( #2
Chanf
@{ #1
Chant
#5
Chan'
#6
Nult

Structure Routing Details:

Stru - Vert, Dist.  Horiz. Dist.  Velocity .

# Land Flow Condition Slope (%) ) () (fps) Time (hrs)
8. Large gullies, diversions, and low

#1 flowing streams 8.00 80.00 1,000.00 8.48 - 0.032

#1 Muskingum K: o 0.032
8. Large gullies, diversions, and Jow

#2 flowing streams . 8.00 80.00 1,000.0G 8.48 0.032

#2  Muskingum K: ’ 0.032
8. Large gullies, diversions, and low

#3 flowing streams 8.00 80.00 1,000.00 8.48 0.032

#3 Muskingum K;: 0.032
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Structure Summary:
Immfadia_te thal ) Peak Total
Contributing Contributing Discharge Runoff
Area Aren Volume
(ac) {ac) (cFs) (ac-ft}
#3 1.700 1.700 9.76. 0.49
#2 2.300 2.300 13.21 0.66
#1 - 1.500 1.500 8.61 0.43
#5 1.000 6.500 37.33 » 1.88
#6 0.000 6.500 37.33 1.88
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Structure Detail:

Structure #3 (Vegetated Channel

Triangular Vegetated Channel Inputs:

Material: Grass mixture

Freeboard

Left Right Retardance | Freeboard  Freeboard Limiting
Sideslope Sideslope Slope (%) Classes Mult. x Velocity
Ratio Ratio Depth {ft) % of Depth (VxD) {fps)
3.0:1 5.6:1 2.0 D, B 1.00 5.0
Vegetated Channel Results:
Stability Stabiltty Capacity Capacity
Class D w/o Class D wf Class B wfo Class B w/
Fresboard Freeboard Freeboard Freeboard
Design Discharge:’ 9.76 cfs 9.76 cfs
" Depth: 0.99 ft 1.99 ft 1.53 ft 2531t
Top Width: 8.55 ft 17.15ft 13.19 ft 21.79 it
Velocity: 2.30 fps 0.96 fps
X-Section Area: 4.25 sq ft 10.12 sq ft
Hydraulic Radius: 0.484 0.747
Froude Number; 0.57 0.19
Roughness Coefficient: 0.0564 0.1796
Structure #2 (Vegetated Channel, .
Triangular Vegetated Channel Inputs:
Material: Grass mixture
Left Right Freeboard  Freeboard ' 'ooP0ad | Limiting
Sideslope Sideslope Slope (%) Rectf;rgsaegce Mult. x Velocity
Ratio Ratio _ Depth (ft) % of Depth (VxD) (fps)
3.0:1 5.6:1 2.0 D, B 1.00 5.0
Vegetated Channel Results:
Stability Stability Capacity Capacity
. Class D wfo Class D w/ Class B wfo Class B w/
Freeboard Freeboard Freeboard Freeboard
Design Discharge: 13.21 cfs 13.21 cfs
Depth: 1.09 ft 2.09 ft 1.64ft 2.64ft
Top Width: 9.34 ft 17.94 ft 1410 ft 22,70 ft
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Stability Stability Capacity Capacity
Class D w/o Class b w/ Class B w/o Class B w/
Freeboard Freeboard Freeboard Freeboard
Velocity: 2.60 fps ' 1.14 fps
X-Section Area: 5.07 sq ft 11.57 sq ft
Hydraulic Radius: 0.529 0.79% -
Froude Number: 0.62 - 0.22
Roughness Coefficient: 0.0529 0.1587
Structure #1 (Vegetated Channel)
Triangular Vegetated Channel Inputs:
Material: Grass mixture
Left Right d | Freeboard  Freeboard 112093 | Limiting
Sideslope Sideslope Slope (%) Reé?arssznsce ’ Mult. x [ Velocity
Ratio Ratio ! Depth (ft) % of Depth (VxD) J (fps)
3.0:1 5.6:1 2.0 D, B 1.00 | 5.0
Vegetated Channel Results:
Stability Stability Capacity Capacity
Class D wjo Class D w/ Class B w/o Class B w/
Freeboard - Freeboard Freeboard Freeboard
Design Discharge: 8.61 cfs 8.61 cfs
Depth;- 0.96 ft 196t 1491t 2491
Top Width: 8.24 it 16.84 ft 12.83 ft 2143 ft
Velocity: 2.18 fps 0.90 fps
X-Section Area: 3.95sq ft 9.57 sq ft
Hydraulic Radius: 0.467 0.727
Froude Number: 0.56 0.18
Roughness Coefficient: 0.0580 0.18%0
Structure #5 (Nonerodibfe Channel
Trapezoidal Nonerodible Channel Inputs:
Material: Plastic
Bottom 5 dLeIﬁ: S‘CIRiglht Slope (%) Manning Freeboard  Freeboard [ ooboard
. ideslope ideslope ope (% ing's n Mult,
Width () ™ patio Ratio Depth (ft) % of Depth (\',J,fD;‘
10.00 3.1 3.0:1 12.0 0.03%0 1.00

Nonerodible Channel Results:
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w/o Freeboard

w/ Freeboard

Structure #6 (Null

Design Discharge: 37.33 cfs
Depth: 0.46 ft 1.46 ft
Top Width: 12.73 #t 18.73 ft
Velocity: 7.21 fps
X-Section Area: 5.18 sq ft
Hydraulic Radius: 0.402
Froude Number; 1.99
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Subwatershed Hydrology Detaijl:

Sgu S\;JS SWS Area Tg}igf Musk K Musk X Curve UHS Di ch,:ehzige \?;32:2

{ac) (hrs) {hrs) Number (cfs) (ac-ft)
#3 1 1.760 0.036 0.000 0.000 86.000 M 9.76 0.491
by 1.700 9.76 0.491
#2 1 2.300 0.051 0.000 0.000 86,000 M 13.21 0.665
p 2.300 13.21 0.665
#1 1 1.500 0.048 0.000 0.000 86.000 M 8.61 0.433
> 1.500 : 8.61 0.433
#5 1 1.000 0.008 0.000 0.000 86,000 M 5.74 0.289
> 6.500 37.33 1.878
#6 3, 6.500 37.33 1.878

Subwatershed Time of Concentration Details:

Stru  SWS - Vert. Dist. Horiz. Dist. Velocity
# # Land Flow Condition Slope (%) e () (fps) Time (hrs)
8. Large guliies, diversions, and low
#1 1 flowing streams 2.00 14.79 738.50 §.240 0.048
#1 1 Time of Concentration: 0.048
#2 1 3. Short grass pasture 18.00 23.40 130.00 3.390 0.010
8. Large guliles, diversions, and low
flowing streams 2.00 12.79 639.50 4.2“30 ‘ 0.041
#2 1 Time of Concentration: " 0.051
#3 1 3. Short grass pasture 18.00 18.00 99.95 = 3,390 0.008
8. Large gullies, diversions, and low ‘
flowing streams 2.00 8.80 440.00 4,240 0.028
#3 1  Time of Concentration: . 0.036
#5 1 3. Short grass pasture 18.00 18.00 99.99 3.390 0.008
#5 1 Time of Concentration: 0.008
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Structure Detail:

Structure #3 (Vegetated Channel)

Triangular Vegetated Channel Inputs:

Material: Grass mixture

Left Right Retardance [I Freeboard  Freeboard  |'oeboard Limiting
Sideslope Sideslope Slope (%) Classes | o Mult. x Velocity
3.0:1 5.6:1 2.0 D B ! 1.00 5.0
Vegetated Channel Results:
Stability Stability Capacity Capacity
Class D w/o Class D w/ Class B w/o Class B w/f
Freeboard Freeboard Freeboard Freeboard
Design Discharge: 13.23 cfs 13.23 ¢fs
Depth: 1.09 1t 2091t 1.64 ft 2.64 ft
Top Width: 9.35ft 17.95 ft 14.10 22,70 ft
Velocity: 2.60 fps 1.14 fps
X-Sectlon Area: 5.08sqft 11,57 sq ft
Hydraulic Radius: 0.526 0.799
Froude Number: 0.62 0.22
Roughness Coefficient: 0.0529 0.1585
Structure #2 (Vegetated Chanpel) ,
Triangular Vegetated Channel Inputs: '
Material: Grass mixture
- i
Left Right Freeboard  Freeboard  ''co0%@Md .| Limiting
Sidesiope Sidesiope Slope (%) Rectla;‘rsc‘isa;l;ce . Mult. x .' Velacity
Ratio Ratio Depth (ft) % of Depth o) | (fps)
3.0:1 5.6:1 2.0 D, B 1.00 | 5.0
Vegetated Channel Results:
Stability Stability Capacity Capacity
Class D wfo Class D w/ Class B w/o Class B w/
Freeboard Freeboard Freeboard Freeboard
Design Discharge: 17.91 cfs 17,91 cfs
Depth: 1191 2191t 175t 2751t
Top Width: 10.22 ft 18,82 ft} 15.08 ft 23.68 ft
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Stability Stability Capacity Capacity
Class D w/o " Class D w/ Class B w/o Class B w/
Freeboard Freeboard Freeboard Freeboard
Veloity: 2.95 fps i 1.35 fps
X-Section Area: 6.07 5q ft ; 13.235q ft
Hydraulic Radius: 0.579 0.854
Froude Number: " 0.67 ; 0.25
Roughness Coefficient; 0.0495 | 0.1401
Structure #1 (Vegetated Channe/)
Triangular Vegetated Channel Inputs:
Material: Grass mixture
Left Right Freeboard  Freeboard | reepoard Limiting
Sideslope Sideslope Slope (%) Recﬂ—glsaer;ce Mult. x Velfocity
Ratio Ratio Depth (ft) % of Depth (VxD) - (fps)
3.0:1 5.6:1 2.0 D, B 1.00 5.0
Vegetated Channel Results:
Stability Stability Capacity Capacity
Class D wfo Class D w/ Class B w/o Class B w/
Freeboard Freeboard Freeboard Freeboard
Design Discharge: 11.68 cfs 11.68 cfs
Depth: 1.05 ft 2,05 ft 1.60 ft 2.60 ft
Top Width: 9.01 it 17.61 ft 13.73 ft 22331t
Velocity: 247 fps 1.07 fps :
X-Section Area: 4.72sgft 10.95 sq ft -
Hydraulic Radius: 0.510 0.777 B
Froude Number: 0.60 0.21
Roughness Coefficient: 0.0543 0.1669
Structure #5 (Nonerodible Channel)
Trapezoidal Nonerodible Channel Inputs: -
Material; Plastic
Bottom S'dLe'I:t . . cij%ig'ht Slope (%) Manning's ’ Fresboard  Freeboard @ 'cecoard
. 10E510, idesiope ope anntin n .
width () >0 Ratier pe {0 =1 Depth () % of Depth '\(”'\‘,"t[')x
] xD)
10.00 3.0:1 3.0:1 12.0 0.0390 | 1.00

Nonerodible Channel Results:
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w/fo Fresboard

w/ Freeboard

Design Discharge: 50.60 cfs
Depth: 0.54 ft 1.54 ft
Top Width: 13,26 ft 19.26
Velocity: 8.01 fps
X-Section Area: 6.32sqft
Hydraulic Radius; 0.470
Froude Number: 2,04

Structure #6 (Nulf)
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Subwatershed Hydrology Detail:

Sgu 5\::5 SWS Area T'Cn;ﬁff Musk K Musk X Curve UHS Disi?’uaa:('ge ﬁﬂ?ﬂfz
(ac) (hrs) (hrs) Number (cfs) (ac-ft)
#1 1 0.500 0.021 0.000 0.000 86.000 M 1.60 0.078
5 0.500 1.60 0.078
#2 X 0.500 1.60 0.078
#3 1 0.500 0.021 0.000 0.000 86.000 M 1.60 0.078
3 1.000 3.20 0.157
#4 3 1.000 3.20 0.157
#5 1 0.500 0.021 0.000 0.000 86.000 M 1.60 0.078
¥ 1.500 4.80 0.235
#6 3 1.500 4.80 0.235
#7 1 0.500 0.021 0.000 0.000 86.000 M 1,60 0.078
)X 2.000 6.39 0.313
#8 ¥ 2.000 6.39 0.313
#9 1 0.500 0.021 0.000 0.000 86.000 M 1.60 0.078
3 2.500 7.99 0.391
#10 T 2.500 7,99 0.391
#11 Y 2.500 7.99 0.391
AR € SEPLmENT Flon
i Sub watersh Se lmentalogy Detail:, 4 Sub wATERSHEY
_ P . Peak
MU W sk L) s%) c p PS # sif;:;"t Feument sedleable ?;:;\g
~ (mg/1) (mi/1)
#1 1 0283 10000 1800 0.0700 0.9850 1 (18) 350249 25.89 2.30
3 1.8 35,249 25.89 2.30
#2 ¥ 1.8 35,249 25.89 2.30
#3 1 0283 1:00.00 18.00 0.0700 09850 1 1.8 35,249 25.89 2.30
b3 1.9 19,446 13.24 1.17
# 3 1.9 19,446 13.24 1.17
#5 1 0283 100.00 1800 00700 09850 1 1.8 35,249 25.89 2.30
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Peak Peak
Stru SWS . Sediment Sediment Settleable 24vW
Soil K L (ft S (% C P PS #
# # (ft) (%) (tons) Conc. Conc (mif1)
{mg/1) (ml/1)
E : : 2.1 14,127 8,98 0.79
#6 Y ' 21 14,127 8.98 0.79
#7 1 0.283 100.00 18.00 0.0700 0.9850 i 1.8 35,249 25.89 2.30
h ' 26 13,250 8.27 0.73
#8 3 2.6 13,250 8.27 0.73
#9 1 0.283 100.00 18.00 0.0700 0.9850 1 1.8 35,249 25.89 2.30
2 2.7 10,846 6.35 0.56
#10 3 " 2.7 10,846 6.35 0.56
#11 Y ) 2.7 10,846 6.35 0.56
TxaL SEO WO fAms - LE(SYT G 4,
TotAC W PAms 1 23 1oy
Subwatershed Time of Concentration Details:
Stru  SWS e Vert. Dist. Horiz. Dist. Velocity
# # Land Flow Condition Slope (%) ) (fo) (fps) Time (hrs)
#1 1 3. Short grass pasture 18.00 18.00 99.99 3.390 0.008
8. Large gutlies, diversions, and low
fiowing streams | . 2.00 4.00 200.00 4,240 0.013
#1 1  Time of Concentration: . 0.021
#3 1 3. Short grass pasture 18.00 18.00 - 99.99 3.3%0 0.008
8. Large gullies, diversions, and fow -
flowing streams ! 2.00 4.00 200.00 4.2&0 0.013
#3 1 Time of Concentration: 0.021
#5 1 3. Short grass pasture 18.00 18.00 100.00 3.390 0.008
8. Large gullies, diversions, and low -
flowlng streame 2.00 4.00 200.00 4,240 0.013
#5 -1 Time of Concentration: . 0.021
#7 1 3. Short grass pasture 18.00 18.00 100.00 3.390 0.008
8. Large gullies, diversions, and low
flowing streams 2,00 4.00 200.00 4,240 0.013
#7 1  Time of Concentration: 0.021
#9 1 3. Short grass pasture 18.00 18.00 100.00 3.390 0.008
8. Large gullies, diversions, and low
flowing streams 2.00 4,00 200.00 4,240 0.013
#9 1  Time of Concentration: : 0.021
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General Information

Storm Information:

Storm Type: NRCS Type IT
Design Storm: 100 yr - 24 hr
Rainfall Depth: 5.000 inches
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- Structure Networking:
Stru  (flows  Stru Musk. K I
Type # into) # (hrs) Musk. X i Description
Channel #1 ==> #5 0.032 0.417
Channel #2 ==> #5 0.032 0.417
Channel #3 ==> #5 0.032 0.417
Channel = | #4 ==> #5 0.032 0417
Channel #5 ==> #6 0.000 0.000
Null #6 ==> End 0.000 0.000
#4
GK Chan?
#3
s
Chan'l
#2
@ Chan?
#1
&
Chant
#5
Char?
#6
Nuif

Structure Routing Details:

Stru - Vert. Dist. Horiz, Dist. Velocity :

# Land Flow Conditicn Slope (%) () (fo) (Fos) Time {hrs})
8. Large qullies, diversions, and low .

#1 flowing streams - 8.00 80.00 1,000.00 8.c.18 0.032

#1 Muskingum K: 0.032
8. Large gullies, diversions, and low

#2 flowing streams 8.00 80.00 1,000.00 8.48 0.032

#2  Muskingum K: 0.032
8. Large gullies, diversions, and low

#3 flowing streams 8.00 80.00 1,000.00 8.48 0.032

#3 Muskingum K: 0.032
8. Large qullies, diversions, and low

#4 fiowing streams 8.00 80.00 1,000.00 8.48 0.032

#4 Muskingum K: 0.032
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Structure Summary:
Immgdia_te thal ' Peak Total

Contributing Contributing Discharge Runoff

Area Area Volume

(ac) (ac) (cfe) (ac-ft)
#4 2.500 2,500 14.36 0.72
#3 2.500 2.500 14.36 0.72
#2 2.500 2.500 14,36 0.72
#1 ) 2.500 2.500 14.36 0.72
#5 1,000 11,000 63.18 3.18
#6 0.000 11.000 63.18 3.18
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Structure Detaijl:
Structure #4 (Vegetated Channel)

Triangular Vegetated Channel Inputs:

Material: Grass mixture
Left Right | Freeboard  Freehoard  TeP0rd | imiting
Sideslope Sideslope Slope (%) Reélaargszr;ce ? Mult. x Velocity
Ratio Ratio Depth (ft) % of Depth (VxD) (fps)
3.0:1 5.6:1 2.0 D, B 1.00 [ 5.0
Vegetated Channel Results:
Stability Stability Capacity Capacity
Class D w/op Class D w/ Class B wjo Class B w/
Freeboard Freeboard Freeboard Freeboard
Design Discharge: 14.36 cfs 14.36 cfs
Depth: 111t 2,11 ft 1.67 ft 2.67ft
Top Width: 9,57 it 18.17 ft 14.36 ft 22.96 ft
Velocity: 2.70 fps 1.20 fps
X-Section Area: 533sqft 11.99sqft
Hydraulic Radius: 0.542 0.813
Froude Number: 0.64 0.23
Roughness Coefficient: 0.0519 0.1533
Structure #3 (Vegetated Channel) .
Triangular Vegetated Channel Inputs:
Material: Grass mixture
Left Right  Retardance | Freeboard  Freeboard  Fréeboard Limiting
Sideslope Sideslope Slope (%) Classes o Mult. % Velocity
Ratio Ratio Depth (ft) % of Depth (VxD) (fps)
3.0:1 5.6:1 2.0 D, B 1.00 5.0
Vegetated Channel Results:
Stability Stability Capacity Capacity
Class D w/o Class D w/ Class B w/fo Class Bw/
Freeboard Freeboard Freeboard Fraeboard
Design Discharge: 14.36 cfs 14.36 cfs
Bepth: 111 ft 2.11 4t 1.67 ft 2.67 ft
Top Width: 9.57 ft 18.17 ft l 1436 ft 2296 ft
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Stability Stability Capacity Capacity
Class D w/o Class D w/ Class B w/o Class B w/
Freeboard Freeboard Freeboard Freeboard
Velocity: 2.70 ips 1.20 fps
X-Section Area: 533sqft 11,99 sq ft
Hydrauiic Radius: 0.542 0.813
Froude Number: 0.64 0.23
Roughness Coefficient: 0.0519 G.1533
Structure #2 (Vegetated Channel)
Triangular Vegetated Channel Inputs:
Material: Grass mixture
Left Right | Freeboard  Freeboard | cedoard Limiting
Sidestope Sideslope Slope (%) Reélaarsdsaer;ce ' Mult. x Velocity
Ratio Ratio | Depth (ft) % of Depth (VXD) (fps)
3.0:1 5.6:1 2.0 D, B| 1.00 5.0
Vegetated Channel Results:
Stability Stability Capacity Capacity
Class D w/o Class D w/ Class B w/o Class B w/
Freeboard Freeboard Freeboard Freeboard
Design Discharge: 14.36 cfs 14,36 cfs
Depth: 1.11 ft - 2.11 1t 1.67 ft 2.67 ft
Top Width: 9,57 it 18,17 ft 1436 1t 22,96 ft
Velocity: 2.70 fps 1.20 fps ;
X-Section Area: 533sgit 1199 sqft
Hydraulic Radius; 0.542 0.813
Froude Number: 0.64 0.23
Roughness Coefficient: 0.0519 0.1533
Structure #1 (Vegetated Channel
Triangular Vegetated Channel Inputs:
Material: Grass mixture
Left Right Fresboard  Fresboard | copoard | Limiting
Sideslope Sideslope Slope (%) Rectiaar;:lsaé:;ce ! T Mult. x : Velocity
Ratia Ratio i Depth (ft} % of Depth (wp) | (fps)
3.0:1 5.6:1 2.0 D, B| 1.00 | 5.0

Vegetated Channel Results:
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Stability Stability Capacity Capacity
Class D wfo Class D w/ Class B wjo Class B w/
Freeboard Freeboard Freeboard Freeboard
Design Discharge: 14.36 cfs 14.36 cfs
Depth: 111 ft 2111t 1.67 ft 2.67 ft
Top Width: 9.57 ft 18.17 ft 14.36 1t 22.96 ft

Velocity: 2.70 fps 1.20 fps

X-Section Area: 5.33sqft 11.99 s it

Hydraulic Radius: 0.542 0.813

Froude Number; 0.64 0.23

Roughness Coefficient: 0.0519 0.1533

Structure #5 (Nonerodible Channel)
Trapezoidal Nonerodible Channel Inputs:
Material: Plastic
Bottom Left Right _ Freeboard  Freeboard | oecoard
Width (ft) Slclifastfi%pe Slizs:cfi%pe Slope (%)  Manning's n Depth () 9% of Depth MUt. x
! . {(VxD)
18.00 3.0:1 3.0:1 12.0 0.0390 | 1.00
Nonerodible Channel Resuits:
. w/o Freeboard w/ Freeboard

Design Discharge: 63.18 cfs

Depth: 0.44 ft 144t

Top Width: 20.67 it 26.67 ft

Velocity: 7.34 fps -
X-Section Area: 8.60 sqt E

Hydraulic Radius: 0.413
Froude Number: 2.01

Structure #6 (Nulf)

Filename: East 4 berms no sed.s¢4 Printed 03-23-2005
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Subwatershed Hydrology Detail:

Sgu 5\;;,5 SWS Area Tgi:f Musk K Musk X Curve UHS Disf:iaatge &53?:2

(ac) (hrs) (hrs) Number (cfs) (ac-ft)
#4 1 2.500 0.073 0.000 0.000 86.000 Mo 14.36 0.722
by 2.500 | 14,36 0.722
#3 1 2.500 0.073 0.000 0.000 86.000 M 14.36 . 0.722
) 2.500 14.36 0.722
#2 1 2.500 0.073 0.000 0.000 86.000 M 14.36 0.722
5 2.500 14.36 0.722
#1 i 2.500 0.073 0.000 0.000 86.000 M 14,36 0.722
by | 2.500 ' : 14.36 0.722
#5 1 1.000 0.008 0.000 0.000  86.000 M 5.74 0.289
3 11.000 ' 63.18 3.178
#6 3 11.000 63.18 3.178

Subwatershed Time of Concentration Details:

Stru  SWS - Vert. Dist, Horiz. Dist. Velocity
# # Land Flow Condition Slope (%) o (fo) (fos) Time (hrs)
#1 1 3. Short grass pasture ' 18.00 18.00 99.99 - 3.390 0.008
8. Large gullies, diversions, and low
flowing streams 2.00 20.00 1,000.00 4.2:10 0.065
#1 1 Time of Concentration: o 0.073
#2 1 3. Short grass pasture 18.00 18.00 100.00 < 3.390 0.008
8. Large guliies, diversions, and low ' -
flowing streams 2.00 20.00 1,000.00 4,240 0.065
#2 1  Time of Concentiation: ' ’ 0.073
#3 1 3. short grass pasture 18.00 18.00 100.00 3.390 0.008
8. Large gullies, diversions, and low
flowing streams 2.00 20.00 1,000.00 4,240 0.065
#3 1 Time of Concentration: ' 0.073
#4 1 3, Short grass pasture 18.00 18,00 100.00 3.390 0.008
8. Large guliies, diversions, and fow
| flowing streams _ 2.00 .20.00 1,600.00 - 4.240 0.065
#4 1  Time of Concentration: 0.073
#5 1 3, Short grass pasture 18.00 © 18,00 99.99 3.390 0.008
#5 i Time of Concentration: 0.008
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Structure Detail:
Structure #4 (Vegetated Channef)

Triangular Vegetated Channel Inputs:

Material: Grass mixture

Left Right Freeboard  Freeboard ~ eePoard | imiting
Sideslope Sideslope Stope (%) R‘c_;:tla;sdsir;ce ! Mult. x Velocity
Ratio Ratio | Pepth (ft) % of Depth (VxD) (fps)
3.0:1 5.6:1 2.0 D, B 1.00 5.0
Vegetated Channel Resuits:
Stability Stability Capacity Capacity
Class D wjo Class D w/ Class B w/o Class B w/
Freeboard Freeboard Freeboard Freeboard
Design Discharge: 19.46 cfs 19.46 cfs
Depth: 1.22 ft 2.22 ft 1.79ft 2.79ft
Top Width: 10.47 ft 19.07 it 1537 it 23597 fit
Velocity: 3.06 fps 1.42 fps
X-Section Area: 68378t 13.73 sq ft
Hydraulic Radius: 0.593 0.870
Froude Number: 0.69 0.26
Roughness Coefficiant: 0.0486 0.1354
Structure #3 (Vegetated Channel)
Triangular Vegetated Channel Inputs: )
Material: Grass mixture
Left Right ' Freeboard  Freeboard  'ocP92rd | Limiting
Sideslope Sideslope Slope (%) R%;aars:g;ce o Mult. x Velocity
Ratio Ratio Depth (ft) % of Depth (VXD) (fps)
3.0:1 5.6:1 2.0 D, B 1.00 5.0
Vegetated Channel Results:
Stability Stability Capacity Capacity
Class D wjo Class D wf Class B w/o Class B w/
Freeboard Freeboard Freeboard Freeboard
Design Discharge: 19.46 cfs 19.46 cfs
Bepth: 1221t 222 ft 1.79 1t 2,791t
Top Width; 10.47 ft 19.07 ft 15.37 it 23.97 ft

Filenarme: East 4 berms no sed 1000.sc4
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Stability Stability Capacity Capacity
Class D wfo Class D w/ Class B wjo Class B w/
Freeboard Freeboard Freeboard Freeboard
Velocity: 3.06 fps 1.42 fps
X-Section Area: 6.37sqft 13.73sqft
Hydraulic Radius: 0.593 0.870
Froude Number: 0.69 0.26
Roughness Coefficient: 0.0486 [ 0.1354
Structure #2 (Vegetated Channel)
Triangular Vegetated Channel Inputs:
Material: Grass mixture
Left Right Freeboard  Freeboard  'oeboard Limiting
Sidesiope Sidesfope Slope (%) Reé;rgsir;ce Mult. x | Velocity
Ratio Ratio Depth (ft) % of Depth (VXD) I {fps)
3.0:1 5.6:1 2.0 D, B 1.00 | 5.0
Vegetated Channel Results:
Stability Stability Capacity Capacity
Class D w/fo Class D w/ Class B w/o Class B w/
Freeboard Freeboard Freeboard Freeboard
Design Discharge: 19.45 cfs 19.46 cfs
Depth: 1.22 ft 222 1t 1791t 279 ft
Top Width: 10.47 ft 15,07 ft 1537 ft 23.97 ft
Velocity: 3.06 fps 1.42 fps
X-5Section Area: 6.37 sqft 13.73 sg ft
Hydraulic Radius: 0.593 0.870
Froude Number: 0,69 0.26
Roughness Coefficient: 0.0486 0.1354
Structure #1 (Vegetated Channel)
Triangular Vegetated Channel Inputs:
Material: Grass mixture
Left Right ' Freeboard  Freehoard  'reeboard Limiting
Sideslope Sideslope Slope (%) Reé;rsdsa;r;ce Mult. x Velocity
Ratio Ratio . Depth{ft) % of Depth (VxD) (fps)
3.0:1 5.6:1 2.0 D, B 1.00 5.0

Vegetated Channel Results:

Filename: East 4 berms no sed 1000.sc4
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" Stability Stability Capacity Capacity
Class D w/o Ciass D w/ Class B w/o Class Bw/
Freeboard Freeboard Freeboard Freeboard
Design Discharge: 19.46 cfs 19.46 cfs
Depth: 122§ 2221t 1.79 ft 2,79 ft
Top Width: 10.47 ft 18,07 ft 15.37 ft 23.97 ft
Velocity: 3.06 fps 1.42 fps '
X-Section Area: 6.37 sq ft 13.73sq ft
Hydraulic Radius: 0,593 6.870
Froude Number; 0.69 0.26
Roughness Coefficient: 0.0486 0.1354
Structure #5 (Nonerodible Channel)
Trapezoidal Nonerodible Channel Inputs:
Material: Plastic
Bottom S'dLeft S'gigrt Slope (%) Manning' Freeboard  Freeboard ~ |reeboard
’ ideslope ideslope ope (% anning's n .
Width (ft) Ratio Ratio Depth (ft) % of Depth T\',Jf;))x
18.00 3.0:1 3.0:1 12.0 0.0390 1.00

Nonerodible Channel Results:

Structure #6 (Null)

] w/o Freeboard wf Freeboard
Design Discharge: 85.64 cfs
Depth: 0.53 ft 1.53 1t
Top Width: 21,19 ft 27.19 1t
Velocity: 8.21 fps
X-Section Area: 10.43 sq ft ’
Hydraulic Radius: 0.488
Froude Number: 2.06

Filename: East 4 berms no sed 1000.sc4
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5996 . ------------- —_—— \\\~\\\\ 5996
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_—INSTALL 6” THK. FRENCH NORTHERN LIMIT T ——— ::::_§“ I, N SPECIFIED IN TABLE 2
DRAIN UNDERNEATH 12” egap | oo b T s % - 1 5992
COVER TO INTERCEPT T e | COVER SOIL
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5990 AND SOIL — T T N T e e | 5990
2 p : 5988 NON—WOVEN SRR e s = 5988
GEOTEXTILE == e
5986 5986
\ 5984 5984
7£='
5982 5982
MAINTAIN 2 FT. MiN. BUFFER —
ND
ARO INCLINOMETER \ 5080 5080
0 10 20 30 40 50 60 70 80
- 8-2 -0 \ EXTEND DRAIN TO TOE
5 K . /OF BERM NO. 6
N \ -
; 5 < AN\ SECTION
/ \\ .
\ .
/ 53
roged : N TABLE 1 \2|2/
Tt=-5 \ _
/- (DO NOF-DISTURB) \ . . - o SCALE IN FEET " o
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1 X - A 747769.53 | 2081511.74
/ \ . . .
995 \ = B 747808.43 | 2081578.39 ROUGHEN SURFACE, REVEGETATE
A 0 XL N\ C 747763.33 | 2081604.71 ORIGINAL LANDFILL SURFACE Ao INSTALL EROSION CONTROL
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\ _ ‘2’\ \\ %/\ AN GRAMINOLDS 44 1 DRAIN ROCK —|
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1)  THIS POUNDS PER ACRE ASSUMES DRILL—SEEDING IS USED. IF THE —
% //—/TlE NEW SEEP NO. 7 FRENCH DRAIN SEED IS TO BE BROADCAST, THE APPLICATION RATES ARE TO BE m SEEP NO° 7 DRAlN DETA”—
. INTO EXISTING FRENCH DRAIN. DOUBLED.
"/ SEERTALS On s SUEEY Q y NOT TO SCALE

/' (ALIGNMENT IS APPROXIMATE) 2) PLS — PURE LIVE SEED. BE SURE TO SPECIFIY TO THE SEED DEALER
° , WHEN ORDERING.
/
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-2 (DO NOT DISTURB)/ 3) THE SEED IS TO BE CERTIFIED WEED FREE.
- / SEE NOTE 11
DRAIN ROCK COVER SOIL
7~ LOCATE BY MACHINE HAND—/ / REMOVE NON—WOVEN GEOTEXTILE AS
7
- EXCAVATION PRIOR TO NOTES: 18% SLOPE NECESSARY TO TIE NEW DRAIN INTO
= INSTALLING EXTENSION 7 E— EXISTING DRAIN
/
_Z s 1) GEOTEXTILE FOR USE IN THE DRAIN EXTENSION SHALL BE A APPROX. 4—5' MIN.
= d \ NON—WOVEN POLYESTER OR POLYPROPYLENE MATERIAL HAVING A ,
- yava -~ APPROXIMATE LOCATION O MINIMUM WEIGHT OF SIX OUNCES PER SQUARE YARD. (MIRAFI® 2.0° MIN
~ / | EXISTING FRENCH DRAIN 160N OR APPROVED EQUAL) LANDFILL WASTE
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— F
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MORE THAN FIVE PERCENT, BY WEIGHT, OF THE MATERIAL PASSING CEOTEXTILE R A AT 1y
/ THE NO. 40 SIEVE. o 0 /o)
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APPROXIMATE LIMITS OF 3) DO NOT DISTURB INCLINOMETERS. MAINTAIN 2 FT. BUFFER AWAY ’ S == |
SEEP NO.7 SATURATION FROM INCLINOMETER CASING. 20" TRANSITION R =
AREA IN SPRING 2007 FROM SURFACE TO EXISTING DRAIN =
4) ROUGHEN SURFACE PRIOR TO SEED APPLICATION. AFTER SEEDING, (SEE NOTE 5)
INSTALL EROSION CONTROL MAT PER MANUFACTURER'S =
SPECIFICATIONS.
EXISTING FRENCH DRAIN WRAPPED
5) FOLLOW CONTRACTOR HEALTH AND SAFETY PROCEDURES WHEN WITH NON—WOVEN GEOTEXTILE
EXCAVATING INTO LANDFILL WASTE.
6) EROSION CONTROL MAT SHALL BE A GREENFIX AMERICA CF072B OR
NORTH AMERICAN GREEN C125BN. INSTALL PER MANUFACTURER'S m SEEP NO 7 T|E—|N DETA”_
SPECIFICATIONS.
2 2 NOT TO SCALE
SCALE [N FEET % 7) NO COMPACTION IS REQUIRED FOR COVER SOIL. MATERIAL PLACED
WITH MINIMAL PASSES OF EQUIPMENT USED FOR BACKFILLING.
8) FOR DRAIN TRANSITION TO EXISTING FRENCH DRAIN, BACKFILL
LANDFILL WASTE IN MAX. 12—INCH LIFTS AND COMPACT AROUND THE
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'] SEEP NO 7 PLAN FEET OR SEW SEAMS TOGETHER WITH MANUFACTURER APPROVED
METHOD TO COMPLETELY WRAP DRAIN ROCK.
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