Soil Erosion and Sediment Transport Modeling of Hydrologic Scenarios for the
Actinide Migration Evaluation at the Rocky Flats Environmental Technology Site
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Soil Erosion and Sediment Transport Modeling of Hydrologic Scenarios for the
Actinide Migration Evaluation at the Rocky Flats Environmental Technology Site

Figure 2. Schematic Diagram of the AME Erosion, Sediment and Actinide
Transport Modeling Process

The Process 1. The Water Erosion
Prediction Project (WEPP)

model (USDA, 1995) is
used to estimate the
runoff and sediment
yields from Site hillslopes
and to estimate runoff and
sediment loading to
watershed channels.
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The models were calibrated using rain simulator data
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3. The combined output of the
WEPP and HEC-6T models is
used to estimate surface-water
concentrations and identify
sources and sinks for Pu-239/240
and Am-241 in the watersheds.

2. The WEPP sediment and
runoff output are input to
the Sedimentation In
Stream Networks (HEC-6T)
model (Thomas, 1999) to
estimate stream flow and
sediment transport.

The models were calibrated using rain simulator data and
Site surface-water monitoring data.

Wright Water Engineers, Inc. April 2002
Kaiser Hill Company, L.L.C. 80 Classification Exemption CEX-105-01



€ 2,013,300

€ 2,000,000

€ 7,000,000

€ 2,078,088

€ 2,097,000 EXTIRI

- ———

Figure 3

Automated Surface
Water Monitoring
Locations and
Precipitation Gages for

FY 2001
EXPLANATION
& Precipitation Gage

NMonitoring Location Objective*
O Buffer Zone Hydrologic

O New Source Detection

A Point of Compliance
Point of Evaluation

® Ssource Location

A AdHoc

D Performance

[ pLH==

Standard Map Features
|:| Buildings and other structures

Solar Evaporation Ponds (SEP)

- Lakes and ponds

—— Streams, ditches, or other
drainage features

Fences and other barriers
Contour (20-Foot)
Rocky Flats boundary

Paved roads

DATA SOURGE BASE FEATURES:

Buildings, fences, hydrography, roads and other
structures from 1994 aerial fly-over data
captured by EG&G RSL, Las Vegas.
Digitized from the orthophotographs. 1/95

Topology (contours) were derfved from digital elevation model
(DEM) data by Morrison Knudson (MK) using ESRI Arc TIN and
LATTICE to process the DEM data to create -foot contours.
The DEM data was captured by the Remote Sensing Lab, Las
Vegas, NV, 1994 Aerial Flyover at ~ 10 meter resolution.
DEM post-processing performed by MK, Winter 1997.

NOTE:

* The monitoring objective(s) parformed at
sach location are detailed in the Surface
Water Section of the Site Integrated
Monitoring Plan.

** IDLH (Immediate Danger to Life & Health)
refers to the monitoring objective for
safe operation of the Site detention ponds.

Scale = 1:17870
1 inch represents approximately 1489 feet

2o 0o 500 10007t

State Plane Coordinate Projection
Colerado Central Zone
Datum: NAD27

U.S. Department of Energy
Rocky Flats Environmental Technology Site

2,013,300

€ 2,878,000

€ 2,080,000

€ 7,004,000

€ neta00n

€ 2.097,000 [RETI

Kaiser Hill Company, L.L.C.
Classification Exemption CEX-105-01

Ariinal man rantante ara nreearvar | aan and Aata have chanasd



N 744,000

No741,880

N 758,000

N 750,000

€ 1,073,700

€ 2,008,000
L

€ 2,082,000
I

€ 2,088,800

£ 2,094,100
I

]

€ 1,075,700

T
€ 2,076,000

T
€ 2,082,000

T
€ 7,088,000

T
£ 2,094,120

D00*9sL N

000 FHL K

OFE'LEL N

Figure 4

All Watershed Hillslopes

EXPLANATION

Hillslope Boundaries
/v Weman Creek Watershed Hillslopes

/\/ South Interceptor Ditch Hillslopes

/ V
/\/ Walnut Creek Watershed Hillslopes

Standard Map Features
|:| Buildings and other structures

Solar Evaporation Ponds (SEP)
- Lakes and ponds

——— Streams, ditches, or other
drainage features

Fences and other barriers

~  Contour (20-Foot)

== Rocky Flats boundary
~  Pavedroads
~~  Dirtroads
DATA SOURGE:
Buildings, fences, hydr y, roads and other

struetures from 1534:9.’.,.1 ly-over data
ocaptured by EG& G RSL, Las Vegas.
Digitized from the orthophotogr. 795

T%My (contowrs) were derived from digital elevation model

data by Morrison Knudson (MK) using ESRI Are TIN and

LATTICE to process the DEM data to create 5-foot contours.
The DEM data was captured by the Remote Sensing Lab, Las
Vﬂdn NV, 1984 Aerial Flyover at ~ 10 meter resolution.
DEM post-provessing performed by MK, Winter 1897.

Scale = 1: 21330
1 inch represents approximately 1778 feet

600 o 1000 2000ft
—
e’

State Plane Coordinate Projection
Colorado Central Zone
Datum: NAD27

U.S. Department of Energy
Rocky Flats Environmental Technology Site

Rocky Mountaln

Remediation Services, L.L.C.
Geagraphic Infarmation Systems Group
Rocky Flats Environmental Technelogy Site

P.0. Box
Golden, CO 80402-0464
MAP ID; 2k-0068

December 01, 1599



Soil Erosion and Sediment Transport Modeling of Hydrologic Scenarios for the
Actinide Migration Evaluation at the Rocky Flats Environmental Technology Site

Figure 5. Comparison of HEC-6T Cross Section Geometry for a Typical Rip Rap
Drop Structure On the SID

Comparison of HEC6T Model Channel Cross-Section Geometry for a
Rip Rap Drop Structure at 2,294 Meters on the South Interceptor Ditch
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Soil Erosion and Sediment Transport Modeling of Hydrologic Scenarios for the
Actinide Migration Evaluation at the Rocky Flats Environmental Technology Site

Figure 6. Comparison of Estimated Flow Velocities at Peak Discharge for the SID
HEC-6T Models—31.5-mm and 97.1-mm Events

Comparison of Estimated Surface-Water Velocity at Peak Discharge
for South Interceptor Ditch HEC-6T Models (97.1mm, 100-Year Event)
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Soil Erosion and Sediment Transport Modeling of Hydrologic Scenarios for the
Actinide Migration Evaluation at the Rocky Flats Environmental Technology Site

Figure 7. Results of Manning’s n-Value Sensitivity Analysis for the FY01 Serrated
Drop Structure HEC-6T Model for the SID-62.3-mm, 10-Year Event
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Figure 8. Puand Am Activity in
Bed Sediments for Walnut
Creek, the South Interceptor
Ditch and Woman Creek
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Soil Erosion and Sediment Transport Modeling of Hydrologic Scenarios for the
Actinide Migration Evaluation at the Rocky Flats Environmental Technology Site

Figure 9. Comparison of Hillslope and Channel Erosion Sediment Yields in
Woman Creek.
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Soil Erosion and Sediment Transport Modeling of Hydrologic Scenarios for the
Actinide Migration Evaluation at the Rocky Flats Environmental Technology Site

Figure 10. Correlation of Total Suspended Solids and Suspended Sediment
Concentrations for Historical Surface Water Monitoring Data
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Soil Erosion and Sediment Transport Modeling of Hydrologic Scenarios for the
Actinide Migration Evaluation at the Rocky Flats Environmental Technology Site

Figure 11. Comparison of HEC-6T Estimated Sediment Yields for Updated No
Name Guich Model
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Soil Erosion and Sediment Transport Modeling of Hydrologic Scenarios for the
Actinide Migration Evaluation at the Rocky Flats Environmental Technology Site

Figure 12. Location and Photographs of Erosion Plots and GS42 Monitoring
Station
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Soil Erosion and Sediment Transport Modeling of Hydrologic Scenarios for the
Actinide Migration Evaluation at the Rocky Flats Environmental Technology Site

Figure 13. Comparison of Particle Size Distributions for May 7, 2001 Runoff From
Erosion Plots and the GS42 Drainage Basin and Water Year 2001 Daily Mean

Discharge Hydrograph for GS42
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May 7, 2001 Erosion Plot and GS42 Runoff

100% e —
T """--.h‘-_ i
90% T "“‘-\
AW N
80% \"-.\_ ‘\
70% \ Nl AN .
- > N \
5 N
e 60%
it N\ . N st [elar
E  50% - =
g \ NI
. o _ _ . ~ A
g 40% ©—GS42-A \\ \
30% — - GS42-B e
AN
209, — - Clipped Plot kY
10% Natural Plot \\\
\
0% T T T
2,000 200 53 10 2
Particle Size, Microns
Data Source: Dr. James F. Ranville, Colorado School of Mines, 2000-2001
Daily Mean Discharge at Gaging Station G542
0.040
T 0.035 - ——Electronic Record
[=]
g 0.030 - ——Estimated Record
@
o
3 0.025 -
[
2 0,020
a
£ 0015 1 Data Source:  George Squibb,
o
£ 0010 Safe Sites of Colorado, 2001
& 0.005 -
0.000
Q =] Q - by = by by by - - - -
= 2 = 2 2 2 2 2 2 2 2 2 2
‘é E E = o (o] = Ir] fr:] ~ ] & ‘é
Date
Wright Water Engineers, Inc. April 2002
Kaiser Hill Company, L.L.C. 91 Classification Exemption CEX-105-01



Soil Erosion and Sediment Transport Modeling of Hydrologic Scenarios for the
Actinide Migration Evaluations at the Rocky Flats Environmental Technology Site

Figure 14. Colorado State University Erosion Plots at the Hope Ranch Adjacent to
the Site
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actinide activity
interpolated
onto roads.

Original surface soil Pu kriging
analysis presented in the 2000
Erosion Report.

Figure 16.

Pu-239,240 in Surface Soil -
Variations of Kriged Isoplot
Grids Near 903 Pad

Grid edited such
that all roads have
an actinide activity

of 0.5 pCi/gram to
simulate topsoil
cover.

Grid edited such
that roads have
average actinide
activity from 2001
road samples.

Original surface soil Pu kriging analysis Original surface soil Pu kriging analysis
modified with dirt road sample data edited with simulated road re-grading and
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Figure 17. Comparison of
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Figure 20. SID Range Fire
Erosion Maps for the 100-
Year, 6-Hour Storm (97.1-mm)
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Soil Erosion and Sediment Transport Modeling of Hydrologic Scenarios for the
Actinide Migration Evaluation at the Rocky Flats Environmental Technology Site

Figure 21. Examples of Prescribed Burn Vegetation Cover
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scale.

Wright Water Engineers, Inc. April 2002
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Figure 22. Range Fire Analysis - Impact
on Pu and Am Mobility in South
Interceptor Ditch Watershed, 100 Year,

Pu and Am Mobility Caused by Soil Erosion

6-Hour Storm (97.1-mm)
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Figure 23. Time Series of
Ground Surface in 2000
Prescribed Burn Area at the Site
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Figure 32. Woman Creek - Model-
predicted Surface Water Pu and Am
Concentrations for 6 Storm Events
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2-Year, 2-Hour Storm (31.5 mm)

1-Year, 11.5-Hour Storm (35 mm)

Figure 33. Lower Walnut Creek -
Model-Predicted Surface Water
Pu and Am Concentrations for 6

Storm Events
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Woman Creek: Current Configuration

Figure 34. Woman Creek - 3
Configuration Alternatives
Model-predicted Pu and Am Surface
Water Concentrations in Woman Creek
- 1-Year, 11.5 hour Storm (35-mm)
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Woman Creek: Current Confiquration

Figure 35. Woman Creek - 3
Configuration Alternatives
Model-predicted Pu and Am Surface
Water Concentrations in Woman Creek
100-Year, 6-Hour Storm (97.1-mm)
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Figure 36. Comparison of Simulated
Actinide Concentrations for Truncated SID
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Walnut Creek: Current Pond Confiquration

Figure 37. Walnut Creek - 4 Pond
Configuration Alternatives
Model-predicted Pu and Am
Surface Water Concentrations in
Lower Walnut Creek - 1-Year, 11.5
hour Storm (35-mm)
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Walnut Creek: Current Pond Confiquration

Figure 38. Walnut Creek - 4 Pond
Configuration Alternatives
Model-predicted Pu and Am
Surface Water Concentrations in
Lower Walnut Creek - 100-Year,
6-Hour Storm (97.1-mm)
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