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1) Schedule Status 

Randy Ogg specified that there would be no team meeting between Christmas and the New 
Year. The next team meeting will be held on January 4, 1994. 

Randy Ogg asked the team to clear their calendars in mid-February for the round table 
review. Team meetings will occur during the review period. It was discussed that 
comments pertaining to specific parts.may be addressed at specific team meetings. EG&G 
will put a schedule together for the round table review period. 

2) Vadose Zone Presentations 

Dr. Lome Everett presented an ovewiew of vadose zone properties and flow phenomenon. 
Dr. Everett specified that the US EPA will likely modify the post closure regulations to 
require vadose zone monitoring in conjunction with groundwater monitoring to provide 
early warning of potential contaminant migration. This concept may be law by the end of 
1994. Geraghty & Miller recommend that vadose zone monitoring be incorporated into 
the OU4 IM/IRA engineered cover design to avoid a costly retrofit project in the future. 

Specific important points that Dr. Everett raised included: 

a. 

b. 

C. 

d. 

It is important to reduce infiltration such that the vadose zone soil moisture content 
is less than the field capacity. Contaminant migration will not occur unless the soil 
moisture content exceeds the field capacity. 

In unsaturated conditions investigated for Rocky Flats, water will not migrate from 
fine grained material to coarse grain material unless there is a significant lead 
buildup in the fine grained material. Coarse grain material can therefore act as an 
impedance to liquid migration. This is the design basis for a capillary break in the 
Hanford barrier design. 

Neutron probes are the current state of the art vadose zone monitoring device. 
Neutron probes are becoming widely used and are currently being used at Yucca 
Mountain, UMTRA sites, and in the Hanford test barrier. These instruments are 
very precise and can be used to identify changes in the soil moisture content over 
time. 

The control of soil moisture content can have a significant impact on the hydraulic 
conductivity. A small decrease in soil moisture can have a large decrease in the 
hydraulic conductivity. 

Steve Cullen presented the G&M design criteria for the vadose zone monitoring. The 
criteria are as follows: 

a. Be feasible to install, operate and sample with respect to the site hydrogeology and 
the selected engineered remedial alternative. 
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b. 

C. 

d. 

e. 

f. 

g. 

h. 

i. 

j- 

k. 

1. 

m. 

n. 

Provide data which can be used to identify and provide early warning of conditions 
conducive to penetration of water through the engineered barrier/cover system. 

Provide data which can be used to identify the production and migration of leachate 
within the contaminated subsurface soils. 

Provide .data which can be used to identify the movement of water into the 
contaminated subsurface soils. 

Provide data which can be used to identify movement of leachate out of the waste 
pile. 

Provide adequate spatial coverage. 

Provide adequate temporal coverage. 

Provide data upon which to base a release response action. 

Provide for remote and automatic monitoring of data. 

Be integrated into the design and construction of the selected remedial alternative. 

Incorporate monitoring techniques which are precise. 

Incorporate planned redundancy. 

Be cost effective to install and operate. 

Incorporate proven technologies which have a record of performance for measuring, 
sampling, and analyzing soil and vadose zone monitoring parameters. 

Randy Ogg requested that the team review the criteria and provide comments to G&M by 
December 30,1993. 

Steve Cullen indicated that vadose zone monitoring would provide an early warning that 
conditions may be conducive to contaminant migration; however, it would still need to be 
demonstrated that the groundwater would be impacted. G&M suggested that a statistical 
tolerance level be established to determine when the conditions are conducive to a 
groundwater impact. 

Steve Cullen noted that the presence of infiltration into the cover might not result in a 
significant risk because the RFP soils have a high attenuation capacity due to negatively 
charged colloidal materials which will adsorb the positively charged contaminants. 

Steve Cullen discussed different types of vadose zone monitoring instruments: 

a. lysimeters 
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I b. tensometers 
c. capacitance probes 
d. neutron probes 
e. TDR probes 

G&M is tentatively favoring the use of neutron probes for the specific conditions at the 
RFP. 

Harlan Ainscough indicated that the use of vadose zone monitoring was not an acceptable 
substitution for an engineered cover. He also requested that a reliable system be selected 
so as to prevent false positive readings. 

Frazer Lockhart inquired as to the required frequency of vadose zone monitoring. Dr. 
Everett responded that a baseline over all seasons would need to be established. However, 
with time there could be a geometric progression in the reduction of monitoring frequency. 

Richard Henry provided results of the vadose zone investigations that were conducted as 
part of the RFI/RI. The following preliminary data were presented to summarize the 
results: 

a. Guelph Permeameter results 
- 
- alluvium. hydraulic conductivity 1.0~10' to l.OXIOd cm/sec 

bedrock hydraulic conductivity l.O~l0'~ to l.OXIO-'o cm/sec 

b. BAT testing 

- 
- alluvium hydraulic conductivity 1.0~10~ to l.OXIO"o cm/sec 

bedrock hydraulic conductivity l.O~lo-~ to l.OX1o"o cm/sec 

Richard pointed out that with a small change in moisture content, the unsaturated 
hydraulic conductivity decreases exponentially. The 'data suggests that the unsaturated 
hydraulic conductivity values are low in the vadose zone and water moves slowly in this 
region. In addition, the soils have a high cation exchange capacity which indicates that the 
contaminants have a high potential to be adsorbed. 

Contamination beneath the ponds may result from: 

a. 
b. 

c. 

Groundwater contamination from other upgradient sources 
Past releases from the SEPs due to a liquid head driving liquid through the liners (or 
original clay liner when the pH was low). 
Fractures or preferential migration pathways in the vadose zone. 

The vadose zone may be a barrier to the migration of contamination under present climatic 
conditions; however, it is also a potential source of contamination if the moisture content 
increases such that the permeability is caused to increase. 
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3,) Phase I1 Workplan 

Randy Ogg specified that ES had been awarded the Phase I1 work for OU4 groundwater 
investigation. The procurement cycle took longer than originally anticipated and the tasks 
to prepare the workplan are slightly behind schedule. Therefore, ES has been tasked to 
focus their emphasis on: 

a. Existing data review. 
b. Identification of data deficiencies. 
c. Preparation of the workplan. 

Randy Ogg specified that EG&G has adequate environmental in the assessment data, and 
that little or no more sampling would be required for the environmental evaluation section. 
Harlan Ainscough agreed with this position. 

The Phase TI workplan may be submitted during the end of the round table review. The 
team agreed that this would be acceptable. 

4.) Investigative Derived Material 

OU4 has between 170 and 200 drums of investigative derived material from the RFI/RI 
program. EG&G is in the process of performing a hazardous waste determination for the 
drums. Randy Ogg recommended that this material be consolidated under the engineered 
cover in that it is probably less contaminated than the contaminated media from the North 
Hillside. 

Harlan Ainscough indicated that this suggested approach seemed logical as long as the 
EPA and CDH IDM guidance was not violated. 

CDH will need to push the change to interim status for the 750 pad through the permit 
preparation phase. 

5.) Engineered Cover Performance Assessment 

Richard Henry presented the proposed approach that ES would implement to model the 
performance of the engineered cover. The performance assessment will include: 

a. infiltration assessment 
b. vadose zone leaching assessment 
c. erosion assessment 

- wind 
- runoff 

The models that proposed include: 

a. 
b. 

HELP 3.0 - US EPA code for infiltration assessment. 
VLEACH 1.1 - USEPA code for vadose zone transport 
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c. MYGRT 2.0 - EPRI code for groundwater impact. 

Richard stated that these models are widely used and that 2 are public domain. Harlan 
Ainscough will show these proposed codes to the CDH wastewater division to confirm their 
use. 

ES will use these models and provide the input data to the team for concurrence. 
/ 

It was discussed that the HELP model may show little or no infiltration to the waste zone. 
In this scenario the V Leach model would not be required. 

Frazer Lockhart indicated that OU3 had performed wind tunnel experiments to assess wind 
erosion at RFP. This information may be helpful for the engineered cover design. 

6.) Contents of Conceptual Design 

Phil Nixon presented a final Contaminant of Concern (COC) Table. The table is a 
summary table that culminates the most important information from the previously 
submitted PCOC, and PRG tables. This summary table will be included in the IM/IRA. 
All of the contaminants on the table will be mapped in the RFI/RI chapter of the 
IM/IRA. 

Phil Nixon presented preliminary ES design concepts for the engineered cover. The 
closure strategy consists of: 

a. 

b. 

Consolidating contaminated media from the area of the SEP berms to the seep line 
(north Hillside) into Pond 207B-South. 
The SEP berms will be knocked onto the liners and pushed towards the south (if 
possible) to establish a grade that reduces the amount of material that needs to be 
used to buildup the north Hillside. 
Construction of an engineered barrier. c. 

ES has two engineered cover concepts that will be initially assessed by the selected models 
and modified as necessary to achieve the design goals. 

The first concept marries the concepts of the Hanford barrier with the Hakonson concepts. 
This design would utilize an asphalt impermeable barrier under a capillary break and 
vegetation support layer. ES is considering a thin layer of dry fine material (clay) on top 
of the asphalt liner as a self-healing mechanism if the asphalt were to crack. If the asphalt 
cracked, the fine material should fill the voids. If water ever penetrated the capillary 
break, the clay would retain the liquid and expand to fill the cracked asphalt. 

The second concept utilizes strictly the Hakonson principles where the asphalt barrier 
would be deleted and the cover system would consist of a capillary break covered by 
natural soils that support vegetation. Evapotranspiration is the method of infiltration 
prevention. 
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Frazer Lockhart indicated that the second concept may not meet the RCRA requirements. 

It was explained that the conceptual level first run analysis would begin with three separate 
covers, one over the "C" Pond, one over the "A" Pond and one covering all three " B  Ponds. 
The reason for three separate covers is to minimize the surface drainage areas to reduce 
the anticipated erosion over the 1,OOO year design period. Reducing the surface area 
draining to any one drainage path will lower the flow and therefore result in less surface 
sediment migration (erosion). 

Sandy Stenseng explained that the 3 separate cover theory was based on the assumption 
that there would be no contaminated material remaining between the ponds which would 
require a full cover system, and that there may be utilities underlying these areas that may 
need to be accessed in the future. It would be feasible to breach topsoil, filter layers, 
biotic barriers and drainage materials to access and repair underlying utilities; however to 
breach any hydraulic barriers would probably cause concern as to the long-term integrity 
of the covers since it is not always possible to repair liners or hydraulic barriers with an 
impermeable bond that will avoid future drainage paths. Sandy explained that in the event 
that the areas between the berms require a full cover system, the entire pond area would, 
in essence, be covered by one continuous cover system with differing slopes and drainage 
paths. All components of the cover system would be integrated (uninterrupted) over the 
entire 5-pond area and the top slopes and interior slopes will be designed to minimize 
drainage pathway lengths. At present it is anticipated that there will be a swale between 
the C pond and the A pond and another between the A pond and the B ponds. The 
design intent at this point is to divert the surface and intercap flows to several different 
drainage paths to keep the flows and velocities as low as possible. This would reduce 
erosion due to sediment migration, particularly in the event of a 1,000-year design life. 
Sandy also brought up the issue that perimeter swales, berms and grouted riprap chutes 
may be incorporated into the surface water control system to handle surface flows in a 
manner that would reduce runon into the cover areas and divert runoff in a controlled 
manner to avoid damage from water erosion. It was also explained that in the event of a 
1,000-year life criteria the toe drain system would probably utilize a gravel trench drain 
system and would not use perforated pvc pipe. 

fl& 
on,%$xt Manager 
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OPERABLE UNIT 4/SOLAR EVAPORATION PONDS 

JANUARY 4, 1994 
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. .  
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Table x.x (continued. page 2). Contaminants of Concern for OU4 IM/IRA 
Note: Remaining analytes have been classified as COCs in the absence of toxicity data to be used to calculate 

preliminary remediation goals; all data based on OU4 data from May 1987 to July 1993 
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