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Date: 

To: 
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Subject: 

MONT~·OMERY WATSON 
Mtnlng Group. 

December 2, 1999 

Pat Corser 

Leah Wolf 
Dave Ellerbroek 

Triassic Park Facility Travel Times 

T~tlvcl timc3 to th~ bottom of tho v1:1dooo 5:0no (Ulr;i to tho rocoptor w·etlsu1 well 99 ('Ort'P.<:pnntling 

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 each run. A 

.,;vmp111 i:ouu uf p.u~mc.tcu and rosulta ia proaontod in T"ble t. 

• Infiltration Rate 

• Unsaturated Zone Porosity 

• Longitudinal Dispersivity 

Triassic 1 was based on an exact duplicate of lht: data pwvidcd by Edward Hansen. Infiltration and 

saturated hydraulic conductivity rates were held constant while the unsaturated zone porosity and 

longlntdinal dispcn;ivity w~re varied during the simulations reported as Triassic2 through Triassic4_ 'lhe 

infiltration rate was changed in Triassic5 through Triassic& runs to reflect the leakage rate determined 

from a previous HELP muc..l"lpresent~d in Part A and Part B Pcnnit Application for the Trias11ic 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 

ulumg~s in intiltration rate and unsaturated zone porosity ~ seen in Table 1. 

Two runs were cotnpleted for the Lea County Facilities. Many of the same input parameters for the 

Triassic Park runs were used during the Lea t.:ounty runs. A. nst or t11e stgnlflcam panummms ulS~o,;~l t\11 

each Lhc Triassic Park and Lea County Facilities is presented in Table 2. The parameters for the Lea 

County runs w~re taken from the Weaver Boos & Gnrdnn Report. The infiltration rate was not 

mentioned in the report so the infiltration rate from tho Triassic Park runs was \ttilizcd. The Lea County2 

nm UlS'IllS ~~ iu1ilt1'Ation ra.t~ nccca3cuy to obtain "trnvol timo greater than 800 yP.nr~ 1'h i~ cit~ rived 

infiltration rate was input into the Triassic9 run. 

In summary, our analysis indicates that using natli::stic, yet conservative, values fol' effectivo porosity 

results in a travel time of altnost 2300 years to the base of the vadose zone at the Triassic 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 vadose zone of approximately 350 years at the Lea County LandfilL 
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Table 1 
Comparison of Parameters for the Lea County and Triassic Park Facilties 

T~v~ T I 
~ _ . _ . Saturated Time to Concentrawn raw Concentration 

Jnnltratlon lnliltratbn 0 at __.....d Longitudanal Hyd i Bott f t Bctt f Time to t Rec rt 
Rat Rat ns u,a... as _ .ty ~u c om o a om() R&c t a ep or 

{i . :) (m/y~· bne Porosil!' 7.:tv• Conductility Vadose VadOieZone V:~~ or Well 

nJy · (cmlstK} Zone (ogiL) ( ) (mgJL) 
yeaJS 

{years) 

Hansen 0.591 1.50E-02 0.05 1.00 4.72E-<B NA "A 50~ 2.9172E.o4 

Trlassic1 0.591 1.50E-02 0.05 1.00 4.72E-<B 498 7.4$SE.Q~ SOC• 2.9172E-G4 

Trl~ 0.591 1.50E-02 0.23 1.00 4.72E-<B 2291 6.499E-02 2301 4.3682E-03 

Trlassi~ 0.591 1.50E-02 0.23 0.70 4..72E-<B 2255 2.7• 3E.02 230J 1.8732E-02 

Triassic4 0.591 1.50E..02 0.05 0.70 4..72E..(J8 490.3 3.255E..02 500 2.2278E-02 

Triassic! O.Cl10 2.52E-04 0.05 1.00 4..72E..(J8 25570 8.925E-44 26000 8.3034E~5 

Trlassi~ 0.(]10 2.52E-M 0.23 1.00 4..72E-OS 116400 1.0S7E~ NA NA ! 

Triassicl 0.(]10 2.52E-M 0.23 0.70 4..72E..(]8 124400 5.2l4E.o:l NA NA 

Triassjcf OJJ10 2.52E·04 0.05 0.70 4.72E·08 27330 1.8,2E..02 275CO 3.7345E~5 , 

TriassicS 0.256 6.50E-~ 0.05 1.00 4.72E·08 1149 7.4S5E-02 115l 1.04S7E~5 

Lea CouAty 0.~91 1.50E-02 0.04 1.00 1.25E-C8 347.7 6.157E·03 4~ 2.3013E~2 

l_ea COt,Jilty2 -~·256 _ 6.50E-03 _ _ 0.04 _ 1.00 1.25E-C8 802.4 _!.157E~2 _ 8%6 _ _ 4.0488E..02 

3 Regional Recha~ge Rate= 0.42 inlyr (Pa.'t B Permit Volu11e 1, Section 3.5.2) 
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Table 2 
Input Parameters into MUL TIMED 

LeaCou~!Y. Triassic Park1 

Unsaturated Zone 

Infiltration Rate (m/yr) NN 1.50E-02 
Saturated K (cm/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 
Dopth of Uncoturotod :Zone (m) 162 1B'l 

Longitudinal OispersiVIty (m} 1.00 1.00 

Saturated Zone 

Hydraulic K (cm/hr} 9.29E-05 3.42E-04 
Hydraulic gradient 0.014 0.01 
Effective porosity 0.05 0.3 
Distance from receptor well (m) 1.00 1.00 
Longitudinal Dispers1vity (m) Default Default 

Transverse Dispersivity (m) Default Default 

Vertical Oispersivity (m) Default Default 

* Not available from the Weaver Boos & Gordon Inc. report 
U~"u Ur~ :::>ccrnc lnnltrt~tlon rato a~ Trie$$[C Pork Run fl'1 



To: 

From: 

F.A No~ 

Subject: 

Steve, 

MONTGOMERY WATSON 
Mining Group 

Steve Pullen 

Leah Wolf 

505-027-1544 

Triassic Park Facility 

Date; 

1475 Pine Grove 
PO Box 774018 
Steamboat Springs. Colorado 80477 

Tel: 970 879 6260 
Fax: 970 879 9048 

December 3, l999 

Referen~e! 

Chnrgod Am.tt 

No. of Pages: 4 
(inl"lnding ~nv~r) 

Auache<.tls a summary uf Lravd Lim~:; u~l!t'lllliuc:u uy :scvtil~l MULTIM.ED tdo.l~ tor Len County 

and Triassic Park Facilities. Please let us know if you have any questions. We will give you a 

call at l :00 p.m. in order to discuss these results. 

Tho.nk you, 

Leah Wolf 

If you do not receive all pages, or if there are any problems with tltis transmlssio,, please call 

970-879-6160 


