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Dear Chuck: 	
iN‘ 

1 
At the request of Bill Walsh I am_summarizingAfor_the, recarV the circumstances 
zurroundin.7 the, preparation_of..the, report, "Simulation of ground-water flow 
in the vicinity of Hyde Park landfill, Niagara Falls, Nev York" by Morris 
Maslia and myself. Preparation and review of 'the report can be summarized 
as follows: 

\ 
The report resulted from Our)discussion in early September (at the _ 
time of the Buffalo court hearings) about the use of computer 
models to simulate ground-water flow at Hyde Park landfill. Later 

—- 
you advised me that EPA would pay all costs as specified in the 
memo of understanding covering EPA-USGS cooperation in hazardous 
waste site studies. _ _ „ 

‘7” 
	Computer runs were begun in late .September. and a calibrated model 

was achieved by November 18, 19814 

3. Preparation of the report was begun in early November and completed 
by early December. The report presents ground-water flow direct-ions, 

estimated-Yenefties, and probable points of discharge based on 
simulation. The computer simulation, in turn, is based on the 
hydrogeologic framework described in my1964_Ntagara Falls report 
plus the recent site specific data on geology,(ground-water 1evels4 
and hydraulic properties provided by Conestoga-Rovers Associates. 

Following usual USGS practice, report review consisted of these 
steps: 

(A\\ 0-LOAVY\ 0  
a. Colleague technical review by two experienced USGS hydrologists 

and by Professor M. Aral of Georgia Tech (who has done research 
in grdiind-water modeling). 

b. Editorial and overall review by the USGS reports specialist 
for the southeastern United States. 

c. Final technical review, USGS policy review, and approval 
(pending at this time) at USGS headquarters in Reston, Virginia. _ _ _ _ _ _ _ _ _ _ _ _ _ _ 



No one at EPA or EPA's consultants or any of the parties involved 

(- 

--' in the Hyde Park Landfill enforcement action was involved in the 
preparation or review of the report. . As you know, the USGS is an 
impartial fact-finding agency. Therefore, the report is not 
intended to support the position of/ any party involved in the Hyde 

Park case. 

cc: Ren Jen Sun, OW Branch, Reston,;  Virginia MS 411  
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SIMPLIFIED EXPLANATION OF THE GROUND-WATER SIMULATION DESCRIBED IN THE 

MASLIA/JOHNSTON 1982 REPORT ON HYDE PARK LANDFILL 

1. 	That is the model? 

The model is a computer program to solve mathematical equations describ- 

ing ground-water flow for which no analytical method of solution exists 

y)‘4
,

41,c7 6 Ch.e., the equations cannot be solved by hand calculations)A These equations 

\\ 

Cf(\. 	
consider the complex hydrologic boundary conditions existing at the Hyde Park 

hond- 

site--i.e., variations in recharge rates, differences in hydraulic properties 

of the geologic units, directional differences of hydraulic properties within 

each unit, and the differing discharge conditions at the Niagara Gorge versus 

the buried power conduits?  The alternative to.using a computer model for 

obtaining ground-water velocities is to apply an analytical method such as 

the Darcy equation. This is a simple calculation; however, the use of this 

.) 	(r),  
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2. How do we know that the model is simulating ground-water flow as it exists  

in  the "real world"? 

The only way to check the validity and accuracy of the model is to 

"calibrate" it. "Calibration" consists of using the model to compute hydraulic 

heads for specified conditions (recharge rates, hydraulic properties, etc.) 

kiv\cu-cf̀ A  
and comparing the computed heads to field measurements of water levels (or 

contours derived from them). If the field and computer-generated values 

disagree, we adjust the hydraulic properties (within acceptable limits) 

until agreement is reached. Uery little adjustment_was needed_for_the Hyde 	 

Park model suggesting that our original hydrologic concepts were correct. 

However, in the bedrock units, we had to make the horizontal conductivity 

\./ 
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100 to 1,000 times the vertical conductivity to achieve calibration. This 

indicates that the ability of the bedrock to transmit water vertically was 

even less than originally thought 

It should be noted that computer solutions obtained in the Rochester 

Shale cannot be verified because there are no field measurements to compare 

with the model-generated values). 

3. Discharge of ground water at the Niagara Gorge 

The model results indicate that all ground water moving from the landfill 

or beneath it will discharge at the Niagara River Gorge, The approximate 

percentage of ground-water flow reaching the gorge from each of the geologic 

units is as follows: 

15% - glacial till 

,Gacw-Lt 
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30% - Lockport Dolomite (upper 15 feet) 

50% - Lockport Dolomite (lower part) 

5% - Rochester Shale 

- However, it is important to understand that the discharging water may 

not actually reach the gorge face because of the extensive vertical joints 

there. We simulated these joints by specifying that the vertical hydraulic 

conductivity of the bedrock is 10 times the horizontal conductivity for a 

distance o1 200feet back from the gorge -  Even so, our simulation is only a 

rough approximation in this area. 

The lack of seepage or springs at the gorge face (jentioned in  

testimony) is due to vertical movement of water via "open" joints or within 

f slope rubble. The ctmputer simulation is therefore valid only to the point 

where the ground water intercepts either open" vertical joints or rubble. , 



4. Vertical versus horizontal flow in the bedrock units underlying Hyde Park  

The model results indicate that horizontal ground—water flow rates 

greatly exceed vertical flow rates in the Lockport Dolomite and Rochester 

shale. The reason we know that movement is predominantly horizontal,is 

- because calibration required a much greater horizontal than vertical hydraulic 

conductivity. As a result, the velocity vectors computed by the model have 

. 	I 

I
large horizontal components but small vertical components. Although the 

arrows shown in the velocity diagram (figure 6 of our report) appear to be 

' horizontal, they are generally 1-5 degrees below horizontal--indicating a 

slight vertical (downward) component of flow. jThe model results are in 

agreement with Johnston's 1960 observations in the conduit excavation; namely 

that flow is predominantly horizontal along bedding joints. 

5. Time of travel of ground water  

Times of travel for ground water presented in the report are from the 

center of the landfill to the gorge (or that point where the ground water 

intercepts "open" joints or rubble): The travel times shown for the Lockport 

Dolomite include time to move vertically through about l(Lfgel_oL__till_Lo___9.e 

top of rock. did not calculate travel times for the Rochester Shale 

because, as noted previously, computer solutions obtained for the Rochester 

shale cannot be verified. 
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