e": N ;
b

[ YT

L]

d.
*_

7A° 1 ONNT NN 7 TT s SN N

St

TMEMORANDUM

MONTGOMERY WATSON

Mining Group.
M R
Date: December 2, 1999
To: Pat Corser

From: Lcah Wolf
Dave Ellerbroek

Subject:  Triassic Park Facility Travel Times

Travel times to the bottom of tho vadoao zono and to tha receptor well az well ag eorresponding
concentrations were determined for 11 MULTIMED runs. The receptor well was located a horizontal

distance of 1 meter from the site. The following input parameters were varied for cach run. A
cutnpatisun uf parameters and rosults is prosonted in Table 1.

o Infiltration Rate
¢ Unsaturated Zone Porosity
o Longitudinal Dispersivity

‘I'viassic] was based on an exact duplicate of (he data provided by Edward ITanscn. Infiltration and
saturated hydraulic conductivity rates were held constant while the unsaturated zone porosity and
longitudinal dispersivily were varicd during the simulations reported as Triassic2 through Triassic4. The
infiltration rate was changed in Triassic5 through Triassic8 runs to reflect the leakage rate detcrmined
from a previous HELP model presented in Part A and Part B Permit Application for the Triassic Park
Hazardous Waste Facility, Volume VI, Appendix E-28, December 1997. "This leakage rate was

increased by a factor of ten for input into MULTIMED. The travel times were particularly sensitive to
changes in infiltration rate and unsaturated zone porosity as seen in Table 1.

Two runs were completed for the Lea County Facilities. Many of the same input parameters for the
Triassic Park runs were uscd during the Lea County runs. A st o the signiricant parainciess ussd (U
each the Triassic Park and Lea County Facilities is presented in Table 2. The parameters for the Lea
County runs were taken from the Weaver Boos & Gaordon Report. The infiltration ratc was not
mentioned in the report so the infiltration rate from tho Triassic Park runs was utilized. The Lea County2
run uses au iufiltration rate nccossary to obtain a travel time greater than 800 yearc This derived
infiltration ratc was input into the Triassic9 run.

in summary, our analysis indicates that using reulistic, yct conservative, valucs for effective porosity
results in a travel time of almost 2300 years to the base of the vadose zone at the ‘T'riassic Park Facility.
Our analysis also indicates that the infiltration rates and porosity values suggested by NMED would result
in a travel time to the base of the vadoge zone of approximately 350 years at the Lca County Landfill.
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Table 1
Comparison of Parameters for the Lea County and Triassic Park Facilties
Travel Travel
Ereer . o Saturated Time to | Concentration Concentsation
lm:::lon Inﬁ:::nn Unsaturated l;;‘gn;?"’?él Hydrauic | Bottom of | at Bcttom of RT::; e::r at Recsprtor
(iniyr) (mAyr’ Z>ne Porosity p(em) Conductizity | Vadose | Vadose Zone W:II Well
' {cmisex) Zons (mglL) (mglL)
(veas)
{years)

Hansen 0.581 1.50E-02 0.05 1.00 4.72E-03 NA NA 500 2.9172E-04
Triassic1 0.591 1.50E-02 0.05 1.00 4.72E-(3 498 7.435E-07 500 2.9172E-04
Triassics 0.591 1.50E-02 0.23 1.00 4.72E03 2291 6.499E-02 230) 43682E-03
Triassics 0.591 1.50E-02 0.23 0.70 4.72E-03 2255 2.7°3E-02 2300 1.8732E-02
Triassic4 0.591 1.50E-02 0.05 0.70 4.72E-03 490.3 3.255E-02 500 2.2278E-02
Triassicé 0.010 252E-04 0.05 1.00 4.72E-C3 25570 8.925E-04 26060 8.3034E-05
Triassict 0.010 252E-04 0.23 1.00 4.72E03 116400 1.097E-05 NA NA
Triassic] 0.010 252E-04 0.23 0.70 4.72E-08 124400 5.234E-00 NA NA
Triassict 0.010 252E-04 0.05 0.70 4.72E-03 27330 1.862E-02 27500 3.7345E-05
Triassic$ 0.256 850E-03 0.05 1.00 4.72E-08 1149 7.435E-02 115) 1.0457E-05
Lea County 0.591 1.50E-02 0.04 1.00 1.25E-(8 347.7 6.157E-03 400 2.3013E-02
Lea County2 0.256 6.50E-03 0.04 1.00 1.25E-08 8024 6.157E-02 825 4.0438E-02

Regional Recharge Rate = 0.42 injyr (Pat B Permit Volume 1, Section 3.5.2)
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Table 2
Input Parameters into MULTIMED
Lea County |Triassic Park1
Unsaturated Zone
Infiltration Rate (m/iyr) NA" 1.60E-02
Saturated K (cmv/hr) 4.50E-05 1.70E-04
Effective Porosity 0.04 0.05
Residual Water Content 0.116 0.05
Air Entry Pressure Head (m) 0.7 0.1
Alfa Van Genuchten 0.005 0.005
Beta Van Genuchten 1.09 1.09
Dapth of Unsaturatod Zone (m) 162 183
Longitudinal Dispersivity (m) 1.00 1.00
Saturated Zone
Hydraulic K (¢m/hr) 9.29E-05 3.42E-04
Hydraulic gradient 0.014 0.01
Effactive porosity 0.05 0.3
Distance from receptor well (m) 1.00 1.00
Longitudinal Dispersivity (m) Default Default
Transverse Disparsivity (m) Default Default
Vertical Dispersivity (m) Default Default

* Not available from the Weaver Boos & Gordon Inc. report
Used Uie saine Infiliration rate as Triassic Park Run #1
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' R 1475 Pine Grove Rd Suitc 109 -~ -
ATE PO Box 774018
@ MONTGOMERY WATSON Steamboat Springs, Colorado 80477
Mining Group

Tel: 970 879 6260
Fax: 970 879 9048

To: Steve Pullen Date: December 3, 1999
From: [.eah Wolf Reference:

FaaNo:  505-827-1544 Charged Amét

Subject:  Triassic Park Facility No, of Pages: 4

(incinding cover)

Steve,

Attached Is a summary of travel times deternined by scvaral MULTIMED trials tor Lea County
and Triassic Park Facilities. Please let us know if you have any questions. We will give you a
call at 1:00 p.m. in order to discuss these results.

Thank you,

[.eah Wolf

If you do not receive all pages, or if there are any problems with this transmission, please call
970-879-6260

TN A RONTON Z7H:T7T AR .CN N3N QRENR-RIJR-NJA-T:01T NMAC THM  ENTLNO KA



