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1 .O Introduction 

This is an analysis of leachate collection in Burial Ground 218-W-5 Trenches 31 and 34. 
Data has been taken since Febiuary 13, 1995. The level in both the primary and 
secondary sumps, along with th : amount of leachate pumped from the sumps has been 
recorded and placed in a spreacsheet format.(See Attachments) In this format, the above 
recorded data along with precipitation data from the Hanford Weather Station, can be 
used to help determine the amo mt of leachate coming into each trench and its 
relationship to the amount of pixipitation received at the Hanford site. 

2.0 scope 

The main focus of this report is to determine how much leachate will have to be pumped 
out of each trench, stored, samliled, and disposed. But it will also make an effort to 
determine if the primary liner a id secondary liner in each trench is leaking. This 
information can be used in a fu ure sNdy to determine if the existing leachate collection 
system is sufficient for operatio 1 and if the trench liners are performing as desired. 

3.0 Data Uncertainties 

The data, as collected, is sufficient to give an accurate determination (except for one 
minor problem in Trench 31, which will be noted) of the amount of leachate collected 
during the period measured. Biit, as will be explained next, it is in some respects 
suspect and incomplete and it is in this regard that it will not give a definitive answer to 
if the liners have a leak. The p-oblems with the data include: 

Inaccurate leachate f l o ~  total for Trench 31 due to a pump failure that required 
a portable pump that bypassed the flow meter. For the days this was done an 
estimate was made. 
Level of the sump recoi ded too soon after pumping, not allowing the leachate to 
settle and give an accur ~ t e  reading. 
Recording sump level riading then recording flowmeter reading after pumping. 
Long periods where the data was not recorded. 
Possibility of water beirg added to the system for instrument calibration, but not 
being noted in the logbc ok, for example, Trench 34 on June 26, 1995, showed 
an increase in both the : econdary flowmeter and sump of over 8,ooO gal. This 
would indicate a very I q e  leak, which is not indicated anywhere else. 
Level readings in the sumps (especially the secondary) could have been affected 
(a) by instrument noise 'b) atmospheric pressure changes which would cause 
leachate to rise or lowei in the pipe connected to the pump (c) and the depth of 
water on the primary lir er and the length of time it was allowed to stay there 
would apply more head pressure to the soil below it and literally squeeze the 
water, left in that soil level from construction, into the sump. 
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4.0 Data Analysis 

4.1 Leachate Collection 

In this analysis, numbers in hrac cets will be for Trench 34 and those not in brackets will 
be for Trench 31. The precipita ion data collected, is from February 12, 1995, through 
May 31, 1996, and the total estiinated rain or snow that fell into each trench is 
1,161,648 gal. 

1. Total leachate collected irom February 13, 1995, to May 31, 1996 - 3%,264 
gal. [412,229 gal.]. Three contributing factors to the amount of leachate 
collected in Trench 34 b:ing greater than that collected in Trench 31 are (a) 
Trench 34 possibly havir g a slightly larger surface area (b) Trench 34 was built 
after Trench 3 1 and mor : water was still captured in the soil from construction 
and (c) Trench 31 has hzd an undetermined amount of leachate (although an 
estimate has been made rom Operator reports) pumped out that bypassed the 
flow meter. 

2. The amount of leachate I ollected for every 100 gal. of precipitation between 
February 13, 1995, and Way 31, 1996 was - 34.2 gal. [35.5 gal.]. 
It was noted that during iifferent seasons of the year the amount of leachate 
collected for every 100 gal. of precipitation changed. 

March, 1995, th.ough May, 1995 - 
Total leachate ccllected: 92,765 gal. (80,196 gal.]. 
Leachate per IN1 gal. of precip: 34.7 gal. [30.0 gal.]. 
June, 1995, throigh August, 1995 - 
Total leachate ccllected: 19,427 gal. [37,672 gal.]. 
Leachate per IN1 gal. of precip: 20.2 gal. [39.2 gal.]. 
September, 1995. through November, 1995 - 
Total leachate ccllected: 10,117 gal. 18363 gal.]. 
Leachate per lo(' gal. of precip: 4.6 gal. [3.8 gal.]. 

Total leachate ccllected: 163,437 gal. (176,874 gal.]. 
Leachate per lo( gal. of precip: 40.4 gal. [43.8 gal.]. 
March, 1996, th~ough May, 1996 - 
Total leachate ccllected: 94,139 gal. [78,029 gal.]. 
Leachate per lo( gal of precip: 61.5 gal. [50.9 gal.]. 

December, 1995 through February, 1996 - 

It is apparent from this cornparis#)n, that evapotranspiration is a large factor in 
preventing precipitation from becoming leachate in the Summer and fall seasons, where 
as in the winter and spring seaso 1s a large percentage of precipitation becomes leachate. 
It should also be noted that the e dsting 10,000 gal. leachate storage tank for each trench 
would have filled up between 16 and 17 times during the 90 day period from December 
1, 1995 to February 29, 1996. Ihis comes out to having to empty the tank very 5 to 6 
days. It should also be noted that if the 24 hour125 year storm happened during this 
period about 127,000 gal. of prel ipitation would enter each trench. At about 40 gal. of 
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leachate per 100 gal. of precipitition, 50,800 gal. of leachate would have to be collected 
from that storm. If the 24 hour'25 year storm happened in the March through May, 
1995 time period approximately 76,200 gal. of leachate would be collected from the 
StOllll. 

4.2 Leakage Indication 

1. There are two methods a check the possibility of the primary liner leaking with 
the existing data. Meth d one would have the primary sump level decreasing 
with no increase in the primary flow from pumping the sump. Method two 
would have an increase in the secondary sump level. 

For both Trenches 31 aiid 34 there was no indication from Method one that 
there was a leak in the primary liner. Method two did show some indication of 
possible primary liner leakage in both trenches. But in all cases (except for June 
26, 1995, as noted in th: Uncertainties section) this increase was very gradual 
and could have come fr, ~m existing water caught in the soil that was being 
squeezed out by pressur: from the primary liner. In fact this is indicated by the 
constant high level of th4 primary sump, therefore more pressure, during these 
periods. 

2. There is one method to :heck the possibility of the secondary liner leaking with 
the existing data. This would be a decrease in the secondary sump level with no 
increase in the secondar flow from pumping. 

For both Trenches 3 1 ai id 34 there were several periods where there was 
apparently a slow leak c ccurring. During these periods a very gradual decrease 
the secondary sump occ irred. This was more noticeable in Trench 34 because 
the level reading for the sump goes into the hundredths of an inch where the 
Trench 31 reading goes only to a tenth of an inch. Two indications argue 
against these gradual de :ream as coming from a leak. The first is that the 
decrease stops and begills rising gradually. The second is that in most instances 
both trenches decrease ( uring the same or close to the same time frame. This 
could have been caused by ahnospheric pressure changes mentioned in the 
Uncertainties section. 

It is apparent from the existing  lata that, although one or more of the above liners could 
have a leak, the probability is, tiat at this time, none of the liners are leaking. If there 
is a leak in any liner, it is so in: ignificant, it can not be measured with any certainty. 
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5.0 Conclusions and Recommendatic ns 

5.1 Conclusions 

1. During certain times of he year the existing 10,000 gal. leachate storage tank is 
insufficient to store l a c ,  late for more than an average of five days and maintain 
the regulatory requirement of maintaining less than 12 inches of leachate depth 
above the liner. Twelve inches of leachate above the liner is about 10,ooO gal. 

A 24 hour125 year storn~ could produce over 76,000 gal. of leachate. Obviously 
this would outstrip the cipacity of the 10,000 gal. storage tank immediately. 

Leachate collected in thc sump ranges from less than 5 %  to greater than 60% of 
the total rainfall into the trench, depending on the time of year. 

2. 

3. 

5.2 Recommendations 

1. Engineering study be dole to evaluate the alternatives to handle leachate. 

2. Devise and run test to clieck if liners are leaking. 
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Appendix A 
Glossary 

A- 1 



WHC-SD-WM-TI-767, Rev. 0 

SF readsheet Glossary 

1. DATE- Day data was recorded (or in many instances not recorded) 

2. Pri. Level inches- 

3. Pri. Level gallons- 

4. PrilSec total flow- 

5. Pri Flow daily- 

6 .  Sec Flow total- 

7. Sec Flow daily- 

8. Sec Level inches- 

9. Sec Level gallons- 

Reading in inch<:s of leachate level in primary sump. 

Chart conversio I of primary sump level from inches to gallons. 

Flow meter reat ling, in gallons, of total leachate pumped from primary 
and secondary s mps.  

Amount, in gal lm,  of leachate pumped out of primary sump that day. 

Flow meter rea(ling, in gallons, of total leachate pumped from secondary 
sump. 

Amount, in gal lm,  of leachate pumped out of secondary sump that day. 

Reading in inch :s of leachate level in secondary sump. 

Chart conversio 1 of secondary sump level from inches to gallons. 

10. Total Daily Water-gal- Total atnount of leachate, in gallons, that has entered both the 
primar). and secondary sumps since last data taken. (This would 
be a daily amount if data was taken daily.) 

11. Daily Rain inches- Rainfall for that day, in inches, recorded from Hanford Meteorology 
Station. 

12. Daily Rain gallons- Amount of rain in gallons, that fell into the trench that day. 

13. Tot Accu Water-gal- Running total of Total Daily Water (#lo above) in gallons. 

14. Tot Accu Rain-gal- Running total o Daily Rain (#I2 above) in gallons. 
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Appendix B 
Treni h 31 Data and Graphs 
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Tren:h 34 Data and Graphs 
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