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Dear Jlie

Therewere severa issuesraisedat thelast UCD DOELEHR nationad Superfund site RPM meseting
on which | wish to provide comments.

Violation of the IRA Polluted Groundwater Reinjection Permit Conditions

It has now been confirmed that UCD’ s groundwater experimenta interim remova action (IRA)
isviolaing the Central Valey Regiona Water Quality Control Board' s permit conditions for reinjectionof
the partidly treated polluted groundwatersthat UCD is pumping fromone of the HSU plumesat the LEHR
gte. Theviolationsare occurring inthetota dissolved solids (TDS) and nitrate concentrationsin which the
concentrations of these two parameters have increased above the CVRWQCB limit. Whilethereisno
datato support this because of the inadequate groundwater monitoring program being conducted by UCD
a LEHR, it islikely thet there are violaions of other parametersin the reinjected groundwater as well.

This Stuation points to the experimenta nature of the IRA. The RPMsand DSCSOC supported
this limited scope |RA for the purpose of gaining informationabout the characteristics of the agquifer system.
While UCD attempits to portray this IRA as a find removal action, neither the RPMs and especidly
DSCSOC have considered it afinad removad action. As discussed in my commentswhen| recommended
to DSCSOC that thisIRA be approved as an experimenta program, the highly limited approach that UCD
isfollowing inonly removing some of the V OCsfromthe pumped polluted groundwater limitsthe utility and
usefulness of thisremova action.



One of the issues that needs to be addressed is the violation of the permit conditions. It appears
that this could be an annud event, where during part of the year the TDS and nitrate concentrations
increase above the CVRWQCB reinjection limits. | fed that DSCSOC should recommend that UCD be
required to comply withthe reinjectionpermit conditions. Either UCD must shut downthe IRA during the
time that it would be reinjecting waters that are in violaion of these conditions, or UCD must provide
trestment of the reinjected watersto meet permit conditions. Since ultimately, as part of any fina remova
action that involves reinjection, UCD will have to tregt the polluted groundwaters by more than just VOC
stripping, thiswould be an excdlent opportunity for UCD to do whét it should have done initidly, namey
to investigate methods of removd of bulk parameters such as TDS, as wel as known pollutants such as
nitrate.

From my perspective, | recommend that no more than one more year of IRA operations where
violations of the current CVRWQCB permit would be dlowed for TDS and nitrate. Thisrecommendation
isbased on gathering additiona informationon the characterigtics of the aguifer. It isclear that the aquifer
system underlying the LEHR gite is ill very poorly understood. Considerable additiond experimenta
studies are going to be needed before any effective comprehensve groundwater cleanup program is
implemented.

With respect to the vidlations of the current permit conditions, it is recommended that UCD be
required to obtain a one-year variance from the current permit, where TDS and nitrate can exceed permit
conditions by alimited amount over alimited period of time. It should be required in the permit that this
variance cannot be renewed past one year. Further, this variance should only be granted if UCD dartsan
aggressive programof exploring additiond trestment of the polluted groundwaters so that whenaremedid
action isfindly initiated, that the violaions of the permit conditions for TDS and nitrate limits will not be an
issue and a treatment/management program will be in place to prevent these violations from occurring in
the reinjected water.

One of the issues of concern was the Situation mentioned by you with regard to the neighbors
wells TDS and nitrate not showing the seasond patterns that UCD isfinding in this experimenta IRA of
seasonal increasesin TDS and nitrate. UCD representatives suggested that this seasond pattern being seen
at the LEHR site of increasing nitrate and TDS are due to background. However, | understand that your
well, which is certainly influenced by regiond aswell aslocd ag fertilizer gpplication, isnot showing these
patterns. This issue should be explored further to confirm your observations. If they are correct then it
appears that the seasonal increases in TDS and nitrate may be a LEHR ste characteristic arising from
former waste disposa practices and waste stored in the vadose zone.

Fouling of Reinjected Partially Treated Polluted Groundwater

It was brought out at the RPM meeting that the reinjection pressures for the IRA have continued
to increase, indicating that the reinjection/aquifer characteristics are being polluted by the reinjected
groundwater. As| pointed out when the IRA was first proposed, UCD/Dames and Moore have not
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followed the normd technicdly vaid goproach of properly assessng the potentid for plugging of the well
screeng/packing and aquifer by the reinjected partialy trested groundwater. It was obviousthen, asit is
now, that ar stripping of LEHR sSte groundwater will raise the pH and lead to calcium carbonate super-
saturation and precipitation. | recommended several years ago that a recarbonation (CO, addition) be
practiced to adjust the pH so that this preci pitationdoes not lead to plugging of the reinjectionsystem. My
recommendations wereignored, withtheresult that UCD is now having to go into an experimenta program
to try to remove the condtituentsthat are plugging the reinjectionsystem. Thisisanother of the 1960slevel
stiencelengineering that prevails at the LEHR site, where UCD/Dames and M oore and, for that matter with
respect to other issues, DOE falls to use the science/engineering that hasbeen available for many yearsin
characterizing the groundwaters and surface waters to anticipate and proactively address problems of this

type.

The plugging of well screens, gravel pack and aquifers by waters that are saturated with respect
to calcium carbonate following air stripping to remove the equilibrium CO, isawdl known characteristic
problem of reinjection systems. | have written severd papers that discuss these types of issues. | am
presenting a paper at the National Groundwater A ssociation Conferencethat will be held in San Francisco
later this year discussing this and related topics. Further, | am part of an American Society of Civil
Engineers Groundwater Recharge Commiittee that is just completing a multi-year effort to develop a
guidance manud on groundwater recharge in which these issues are discussed.

With respect to cddum carbonate saturation, severd years ago | suggested that caculaions of
cacium carbonate saturation be conducted. These calculations are trivia to do based onthe information
provided in Standard Methods for the Examination of Water and Wastewater. Failure to do them is
another indication that UCD/Dames and Moore il are trying to operate an expensive complex program
without having anyone on ther gaff who is involved in the project with an dementary understanding of
aquatic chemidtry issues. This problem has come up time after time over the past three years.

At the RPM mesting there were suggestions that this plugging might be due to something other than
cddum carbonate. Comments were made about how the air stripping adds oxygen, which would lead to
increased biologica growth. There is no evidence for a deficiency in oxygen in the groundwater system
a LEHR. In fact, the evidence is strongly contrary to low dissolved oxygen problems in LEHR ste
groundwater except possibly just downstream of waste management units that have high organic content.
So far the indications are that DO s present throughout the aquifer, as wel as in the chloroform plume
arisngfromLandfill 2. If it were not present, then therewould be agood chance that the chloroform would
be dehal ogenated.

| have repeatedly suggested that down borehole DO measurements be made. Thusfar UCD has
refused to make such measurements. This would eiminate any ambiguity about low dissolved oxygen
issues. Itisunlikely that low dissolved oxygen isafactor that is contributing to the fouling of thereinjection
of the partidly treated groundwater as part of the IRA.



Another statement that was made at the RPM mesting about the possible cause of fouling was thet
it was due to biologica growth from the nutrients added. Again, there is no evidence that there is any
sgnificant additionof nutrients. The two nutrients of concern are nitrogen and phosphorus. Certainly there
isno shortage of nitrate in these systems and the reinjection of the groundwater would not be expected to
be adding any sgnificant increase in phosphorus. The system may be phosphorus starved because of the
characterigtics of the aquifer where available forms of phosphate would not be expected to be present in
the aquifer. The UCD’sIRA treatment gpproach, and the groundwaterswhichare being pumped as part
of this program, do not, to my knowledge, have elevated phosphorus.

Trandocation of Hazardous Chemicals From Waste Through Plant Rootsto the Environment

Asyouknow, | haverepeatedly cautioned UCD, DOE and the RPM s about the need to be certain
that the vegetationthat occursat the LEHR dteis not amechanismfor pumping waste-derived congtituents
from the wastes and contaminated soils to the environment through uptake in the plant roots and release
inplant leavesand flowergfruit. Itisonly withthe potentia for having to dispose of the pine treesthat were
removed as part of the waste burid hole remediationthat thisissue surfaced to the point whereit wasgiven
atention. Finaly, after threeyears of suggestions, UCD did do some of the measurementsthat should have
been done years ago to determine whether this mode of transport is occurring. Based on the last RPM
mesting, whenthey examined the pine tree needles and bark they found greeatly elevated concentrations of
tritium.

This Stuation points to the superficidity of the risk assessment that DOE/Weiss Associates have
conducted at the LEHR site, where they have notincluded thetrand ocationpathway inthe risk assessment.
This is a wdl known, documented pathway that has to be considered in any credible risk assessment,
where hazardous condtituents in soils are transferred to the environment through plants. Once in the
environment they can be adverse to public hedth, ether directly or through stormwater runoff to Putah
Creek wherethey can bioaccumulate to excessve levdsinfish. Evenif thereisno hazard to humans, there
can be a sgnificant hazard to wildlife that must be evauated and managed.

As| discussed at the RPM meeting, the UCD studies of the pine tree should have been reviewed
with the RPM s before they were undertaken. If they had been they would have included the pine cones
aspart of the tudy. Again, this Stuationpointsto the lack of usng € ementary scienceinthe approachthat
UCD/Dames and Moore usein the LEHR Ste investigations. Itiswell known that the fruit of trees and
shrubs tends to accumulate higher concentrations of some condtituents than the leaves.

Another lack of scienceissue a the LEHR ste is one that | have mentioned over the past three
years regarding the form of tritium that is present at the LEHR dte. Again, a the last RPM mesting, it is
being assumed that it istritiated water. Tritiumisused asanisotopetracer inmany organics. Severd years
ago | suggested an experimenta approach that could define whether the tritium that is being found at
€levated concentrations ingroundwater, oils and now treesistritiated water or some other formof tritium.
It is important to understand the form of the tritium in order to properly evauate its hazard in the
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environment. It should be understood that the form of tritium may change at a particular location sSince a
variety of formswere likely used on campus at different times. Also metabolism of organics could change
the form of the host compound for the tritium.

The Stuationthat has occurred withthe tritium and the pine trees raises again the issue thet | have
discussed a number of times, namely is trandocation an important pathway for radioactive and other
hazardous condtituents in the LEHR site wastes. As | understand, UCD only looked for radioactive
condituentsin the pine trees. Therecould readily be other congtituents which are present in the wastes in
contaminated soils whichare dso trand ocated.. A comprehensivework planto addressthisissueste-wide
and on an ongoing basisis needed. | haveraised this issue repeatedly over the past threeyears. Thisis
another example of where it has taken an excessvdy long time for the PRPs to address obvious public
hedlth and environmenta hazardsthat should have been addressed at least half a dozen years ago as part
of theinitid Steinvedigation.

Please contact meif you have questions on these comments.

G. Fred Lee, PnD, DEE



