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August 6, 2000
Winston H. Hickox
Secretary for Environmental Protection
Cdifornia Environmental Protection Agency
555 Capitol Mall, #525
Sacramento, CA 95814

Dear Winston:

OnJduly 20, | provided youwith some background information on my attemptsto work toward
improving the quality of science and engineering usedindevel oping landfillsin Californiaso that they
infact complywith current Title 27 requirements of protecting groundwatersfrompollutionby landfill
leachate for aslong asthe waste in the landfill will be athreat. Attachedismy August 2 submission
to the Central Valley Regional Water Quality Control Board (CVRWQCB) on this issue.
Unfortunately, based onthe August 4 hearing, | continue to find that this Board’ s staff is attempting to
defend obviously technically invalid approaches that allow the development of landfillsthat at best
will only postpone when groundwater pollution occurs by landfill leachate. Last Friday, the
CVRWQCB held a hearing onthis matter where again the board staff provided additional unreliable
information to the board on the protective nature of a single composite liner. In the limited time
provided me, | discussed some aspects of this unreliable information and | am preparing a more
detailed written discussion of it that | will distribute when completed.

At the CVRWQCB hearing on Friday, two of the board members recognized the deficiencies
inthe staff’ spresentationand the importance of protecting Central Valley groundwater frompollution
by landfill leachate for aslong as the waste inthe landfill present athreat. These two board members
were able to convincethe other board membersthat they should adopt a resol ution that would request
that the State Water Resources Control Board (SWRCB) review the adequacy of asingle composite
liner in complying with the origina Chapter 15, now Title 27, requirements that any landfill
constructed in California must be designed, constructed, operated, closed, and receive post-closure
care to prevent groundwater pollution by leachate for as long as the waste in the landfill will bea
threat.

It hasbeenobviousfor over 10 yearsto those who understand the characteristics of municipal
solid waste as well as the characteristics of a minimum Subtitle D liner and the regional board’s
allowed groundwater monitoring systems, that a minimum Subtitle D liner system obvioudy cannot
comply with Chapter 15, now Title 27, requirements of preventing groundwater pollution by leachate
for aslong asthe waste inthe landfill will be athreat. There isno debatableissue about the fact that
some of the waste components in a minimum Subtitle D “dry tomb” type landfill will be athreat to
cause groundwater pollution effectively forever. The landfill liner systems being used, consisting of



a thin piece of plastic and a couple feet of compacted clay, have a finite limited period of time to
prevent leachate from passing through theminto the underlying groundwaters compared to the period
of time that the waste inthelandfill will beathreat Thisstuation meansthat it isonly amatter of time
until groundwater pollution occurs at Subtitle D landfillswith aminimumsingle composite liner that
are located where there are groundwaters connected to the base of the landfill through avadose zone.

As discussed in previous correspondence, | have been involved in groundwater quality
protection issuesin California since the mid 1980s. At that time, | wasteaching in the University of
Texas sysem. The SWRCB staff asked me to serve as a consultant to them in the development of
Chapter 15. 1n 1989, when | retired after 30 years of university graduate level teaching and research,
and moved back to California, | have beenworking onlandfill mattersinthisstate primarily onbehal f
of water utilitiessincethattime. | have repeatedly observed that the SWRCB has been unwilling and
unable to address the obvious deficiencies in the way in which the Regional Boards were
implementing Chapter 15. These issues have been well understood by the state board staff sincethe
late 1980s. However, thereare strong political forceswithin the state that are opposed to devel oping
the needed correctionsinnow Title 27 so that the regional board will stop approving the devel opment
of landfills at geologically unsuitable sites that do not provide for natural groundwater quality
protection from pollution by landfill leachate for as long as the waste in the landfill are expected to
be athreat.

It is for this reason that | wish to suggest to you that if you and Governor Gray Davis are
interested i n protecting the groundwaters of the state frompol lutionby landfill leachate inaccord with
current regulatory requirements, i.e. for as long as the waste inthe landfill will be athreat, thenyour
office and possibly the Governor’s office will need to exercise leadership in this matter. This
leadership will take a strong political will on the part of the Governor’s office to overcome the
politics within the state which have been preventing the SWRCB over the past 10 years or so from
taking the necessary actionto eliminate the significant problems that exist with how Chapter 15, now
Title 27, is being implemented in the state.

The fundamental issue that the SWRCB must address is whether Chapter 15, now Title 27,
established awater quality protection standard of protecting groundwaters frompollution by landfill
leachate for aslong asthe waste inthe landfill will beathreat. Alternatively, does Chapter 15/Title
27 establish a minimum liner design standard that should be assumed by all Regiona Boards to
provide the required level of protection of no pollution of groundwaters by landfill leachate for as
long as the waste represents athreat at all locations where landfills could be developed in the state.
Itis common sense that the design of any landfill that complieswith Chapter 15/Title 27 requiresthat
the Regional Board conduct a site specific evaluation to determine whether the proposed landfill
design will have a high probability of protecting groundwaters from pollution.

As an advisor to the state board in the mid 1980s, | know from discussions with state board
staff and members of the SWRCB who were sheparding the devel opment of Chapter 151n 1984 that
itwas nottheintent of Chapter 15 to devel op regulations that at best woul d only postpone groundwater
pollution. | know that former membersof the state board staff who hel ped devel op Chapter 15 became
highly disillusioned with how the regional boards implemented the regulations where the regional
board staff and boards assumed that the minimum liner design guidance would be protective of

2



groundwater pollution as required by Chapter 15, independent of landfill location and site specific
geology. Thiswas never the intent of this regulation.

Asdiscussed in my comments, it has been obvious since 1984 that the minimum/liner design
standard set forth in Chapter 15 (one foot of clay compacted to 1 x 10 ~“cm/sec) would only postpone
groundwater pollution by afew months. Asdiscussed in my July 5, 2000 commentsto the state board
that have previously been provided to Governor Davis (a copy is attached), asimple Darcy’s Law
calculation would show that thisis the situation. However, the regional board staff throughout the
state who understood thissituationignored it and all thelandfillsthat were constructed between 1984
and 1993 have, in accord with Darcy’s Law predictions, been found to be polluting groundwaters.
There is no question about the fact that exactly the same situation will occur with minimum Subtitle
D single composite lined landfills that have been devel oped under Chapter 15/Title 27 since 1993.
This situation points to the need for the state water board to correct this problem.

As discussed in my correspondence in 1996, | initiated an effort in connection with the
CVRWQCB review of the University of Californiaat Davis proposed landfill no.5. My effortswere
unsponsored and were directed toward using thislandfill situation as aprecedent setting situationfor
the Central Valley and the state. In 1996, the CVRWQCB indicated that | should take this matter to
the state board for review, since it was their responsibility to define how Chapter 15 should be
interpreted. In accord with regulatory procedures, | filed a petition on behalf of the public
documenting the problem that exists in the interpretation of Chapter 15 implementation in 1996. A
copy of this petition has been provided to Governor Davis' office and a copy is attached for you.
However, as documented in my July 5, 2000 submission to the CVRWQCB, the state board under the
Wilson administration refused to take up this petition in over four years.

This past April, | received a letter (appended to my July 5, 2000 comments) from the state
board attorney stating that the 270 day notice period for state board review of petitions had past,
(actualy over four years had past) and therefore the state board was not going to act onmy petition.
Itis clear that the public is getting a runaround from the CVRWQCB and the SWRCB as to who is
responsible for implementing Title 27's requirements of protecting groundwaters from pollution by
landfill leachate for aslong asthe waste in the landfill represent athreat. Theresponsibility isclear
inTitle27. Itistheregional boardswho must do the site specific evaluations. However, the politics
of the situation are such that the regional boards want the crutch of having the state board dictate to
them that the regional boards can and should make the eval uation which could require more than the
minimum Subtitle D liner system be used at some proposed landfill sites. This evaluation would
require determining whether a single composite liner could be expected to prevent groundwater
pollution by landfill leachate at geologically unsuitable sites, i.e. those without natural protection.
Since this matter has been well understood, but not resolved over the past 10 years, the regional
boards continue to develop landfills at geologically unsuitable sites where there will be inevitable
groundwater pollution by landfill leachate. Because of thisrunaround, it is clear that this matter must
be taken to you and the Governor’ s office for review and action.

Itisimportant to note that my petition, while directed to the University of Californiaat Davis
landfill situation, did notrepresent an attempt by me to block this University fromdevel oping another
campuslandfill. Whilethere are membersof the public who do not want to seethe University develop
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another landfill at the proposed location, my interest inthis matter was strictly that of trying to getthe
L. Vanderhoef Administration to live up to the propaganda that it fosters on the public of being a
leader in the environmental protection field. Unfortunately, it has become clear that this
administration, while claiming to be aleader in environmental protection, in fact, practices some of
the most severe recalcitrant polluter approaches that | have encountered in my over 40 year
professional career. It should be logical to everyone that UCD administrations over the years,
including the current administration, should get out of campus landfill development, based on the fact
that this University now hasfour campus|andfillsthat are now polluting groundwater and evenitsown
dump tender in a public meeting admitted that the proposed 5" landfill will also pollute groundwater.

| request on behalf of protection of future generation’s groundwater resources that you and
Governor Davis make it known to the SWRCB and the Regional Boards that under the Davis
Administration, the development of landfills must comply with Title 27 requirements of protecting
groundwaters from pollution by landfill leachate for as long as the waste in the landfill represent a
threat. Further, the implementation of this regulatory requirement shall be done in such away asto
err onthe side of groundwater quality protection rather thanasis being done now onthe side of saving
thosewho generate the waste infew cents per person per day more thanthey are paying now for solid
waste disposal where minimum Subtitle D landfill liner systems are used at geologically unsuitable
sites that do not provide a high probability of protecting groundwater from pollution by landfill
leachate for aslong as the waste in the landfill will be athreat.

The current approach, while cheaper for those who generate the waste, obviously only passes
the cost of the eventual Superfund site cleanup associated with polluted groundwater cleanup onto
future generations. While UCD may have saved a few dollars over the years in constructing its
campus landfillsrather than utilizing the Y olo County Landfill, millions of dollars are being spent by
Californians cleaning up the polluted groundwaters at UCD’s four campus landfills that are now
polluting Davis area groundwaters by landfill leachate. The L. Vanderhoef Administration’s
economic evaluation of campus landfilling is obviously fundamentally flawed since it does not
consider the true long term costs associated with campus landfilling.

| hope that the Gray DavisAdministrationwill addressthisissue so asto requirethat Regional
Water Quality Control Boards carry out their regulatory responsibility set forth in Title 27 of
conducting in depth site specific evaluations of whether a proposed landfill will have a high
probability of protecting groundwater from pollution by landfill leachate for as long asthewaste in
the landfill are a threat. If there isinterest in my being of assistance in working with your office
and/or othersto obtainamorereliabl e approachto landfilling of municipal and industrial solid wastes
than exists today in connection with implementing Title 27, please contact me. | have along history
of donating my time and resources to thisissue dating back to the early 1980s and will continue to do
thisif | seeastrong possibility of correcting the significant problems that exist today in the landfilling
of municipal and industrial solid wastes.

If the Gray Davis Administration and your office is unwilling to support this approach, then
Governor Davis should make it clear to the public that under hisleadership, itisapolicy of the state
of Californiato allow eventual groundwater pollutionby landfillsso that thosewho generate the waste



can save afew cents per person per day inwaste disposal costs at the expense of future generations
groundwater quality and financial resources.

Please contact meif youhave questions onthismatter, and thank youfor the assistance you can
provideinimproving the technical basisfor landfilling of municipal and industrial solid waste inthe
state of California.

Sincerely yours,

G. Fred Lee, PhD, DEE
GFL:kf
Enclosure

cc: Governor G. Davis



G. Fred Lee & Associates

27298 E. El Macero Dr.

El Macero, California 95618-1005
Tel. (530) 753-9630 » Fax (530) 753-9956
e-mail: gfredlee@aol.com
web site: http://www.gfredlee.com

August 2, 2000

Steven Butler, Chairman

Central Valley Regiona Water Quality Control Board
3443 Routier Road, Suite A

Sacramento, CA 95827-3003

Dear Chairman Butler and Members of the Board:

Y esterday | received a letter from Gary Carlton, dated 28 July 2000, in which he attempts to
defend the Regiona Board' s position that a single composite liner of the type that the University of
Cdlifornia, Davis, proposesto useatitslandfill no. 5 complieswith Chapter 15/Title 27 requirements
of protecting groundwaters from pollution by landfill leachate for as long as the wastes represent a
threat. Asl havedocumentedin previouscorrespondence, itisobviousfrom eventhemost elementary
understanding of the properties of municipal solid waste, including the University of California,
Davis, campus solid waste, and the components of a single composite liner (compacted clay and a
plastic sheeting layer) that a single composite liner cannot protect groundwaters from pollution by
landfill leachate for aslong asthewastesrepresent athreat at sites such as the UCD proposed landfill
no. 5 site, where the geology does not provide natural protection of the underlying groundwatersfrom
pollution by landfill leachate.

| am contacting you on this matter since Mr. Carlton hasintroduced new issuesinto this matter
and hasfailed to reliably report onthe discussion | had with Steve Rosenbaum ontheseissues. With
respect to this discussion, last week Mr. Rosenbaum called me to discuss these issues. | discussed
themwith him, and, based on our discussion, | gained the impression that he understood the problems
with asingle composite liner complying with Title 27’ s requirements and that the CVRWQCB was
trapped into atechnically invalid positionregarding thissituation. 'Y ou may recall that several years
ago, when | probed this matter, | learned of the Schueller/State Board position that it was the
SWRCB'’s position that a single composite liner would provide the required protection set forth in
Chapter 15, now Title 27, of protecting groundwaters from pollution by landfill leachate for aslong
asthe wastes in the landfill represent athreat. However, when| review the Carlton July 28 |etter to
me on thismatter, | find that Carltonis not relying on the Schueller/State Board position, but is again
attempting to defend the equivalency of a single composite liner complying with Title 27’'s
requirements for groundwater protection.



Mr. Carlton states, in the fourth paragraph on page one, that,

“1n 1993, the single composite liner standard was established for municipal solid
wastelandfillsnationwide by the Feder al Resour ce Conservation and Recovery Act,
Subtitle D.”

A review of Subtitle D requirements showsthat that statement misrepresents the actual situation. The
single composite liner is not astandard; itisthe minimum liner design alowed under Subtitle D. A
review of Subtitle D shows that whatever liner design is used, it must protect groundwaters from
pollutionby landfill leachate. Thereisno timelimitation on thisrequirement. Asl have pointed out,
there are ten states or parts of states that have reviewed this matter and concluded that a single
composite liner is not protective of groundwaters. The US EPA (1988a) acknowledged thisin 1988
and continues to acknowledge it today. The US EPA relies on a credible groundwater monitoring
programto detect leaks at the point of compliance. The UCD landfill, aswell as other landfillsthat
have been approved by the CVRWQCB do not have credible groundwater monitoring programs that
comply with Subtitle D requirements of reliably detecting | eachate-polluted groundwaterswhen they
first reach the point of compliance for groundwater monitoring.

On page two of Mr. Carlton’s letter, third paragraph, Mr. Carlton mentions,

“The revised WDRs also contain a more stringent and comprehensive monitoring
and reporting program than the existing WDRs.”

Inthe second sentence, mentionis madethat therevised WDRsrequireapanlysimeter to provide leak
detection beneath the LCRS collection sumps. Mr. Rosenbaum mentioned these lysimeters in our
telephone discussion. At that time | informed him that in the mid-1980s, when | was an advisor to the
SWRCB saff on the development of Chapter 15, | was responsible for having Chapter 15 include
vadose zone monitoring. Mr. Carlton, however, in his July 28 letter, did not bring to your attention
the discussions | had with Mr. Rosenbaum concerning the fact that a pan lysimeter under the LCRS
collection sumpsisnotanadequate or necessarily reliable monitoring approachto detect landfill liner
leakage. The pan lysimeter can potentially detect leachate leakage through the liner above the
lysimeter. The areaof the pan lysimeter, compared to the area of the landfill liner where leakage can
occur, issuchasmall areaasto belargely ineffectiveindetecting leaks throughthe liner in the vadose
zone.

Asdiscussed inmy writings onmy website (www.gfredlee.com), Keller (1994) hasdiscussed
how to develop areliable vadose zone monitoring systemto detect leakage through liners. As he
correctly points out, a closely spaced network of vadose zone sampling devices must be used to
develop areliable vadose zone monitoring sysem. The pan lysimetersreferred to by Mr. Carlton do
not constitute a credible/reliable monitoring system for the inevitable leachate leakage through the
composite liner.

Mr. Carlton attemptsto addressthe unreliability of the groundwater monitoring systemfor the
UCD proposed landfill that | have discussed in previous correspondence with you. He states,
“ Additional monitoring wells will be required as new cells are constructed.” In my previous
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correspondence, | have suggested that the CVRWQCB should ask its staff responsiblefor developing
WDRs for the UCD proposed landfill if they have made acritical evaluation of the reliability of the
monitoring wells spaced along the point of compliance for groundwater monitoring to comply with
Subtitle D and Title 27 monitoring requirements. Thus far, the CVRWQCB has been developing
monitoring programs based on assumptions that all of the bottom of the landfill will leak |eachate
uniformly atonetime—i.e., leak asthough it were anunlined landfill. At many hydrogeol ogic settings,
such an approach is appropriate; however, as discussed by Cherry (1990), the initial leakage of
leachate through the plastic sheeting liner will produce finger-like plumes of limited lateral
dimensions. These plumes can readily pass between point of compliance monitoring wells spaced
hundreds of feet apart, asis proposed for the UCD landfill (see Lee and Jones-Lee, 1998b). Both
Subtitle D and Title 27 require protection from leachate-polluted groundwaters when those
groundwaters first reach the point of compliance, not at some time later, potentially after offsite
pollution of groundwaters has occurred. In order to achieve this requirement, vertical monitoring
wellswill likely have to be no more than ten feet apart at the point of compliance.

| wish to suggest that the CVRWQCB should ask its staff to evaluate the reliability of the
current WDRs allowed groundwater monitoring well spacing along the point of compliance for the
UCD landfill. Asdiscussed in my writing, thisisatask that can be readily accomplished and should
be done in permitting every landfill. Without this type of evauation, the CVRWQCB staff are not
fulfilling their obligation to the public in conducting a credible site-specific review of a proposed
landfill’ s ability to protect public health and the environment for as long as the wastes are a threat.

Mr. Carlton, in thefirst line on page two states,

“ Although the time period for observing the operation of landfills with single
composite linersis limited, we have no evidence that they are failing to protect
groundwater.”

This is the same statement that Mr. Pinkos made in the mid-1990s in a review of the protection
provided by a CVRWQCB-permitted landfill that Mr. Rosenbaum attached to his 17 July 2000 letter
responding to my detailed comments onthe deficienciesinthe proposed WDRs for the UCD landfill
no. 5. Now that Mr. Carlton, inhis28 July 2000 letter has made this statement, itis clear that neither
he nor those on his staff understand the basic properties of landfill liners, municipal solid waste, or
arefamiliar with the substantial literature that exists onthistopic. Itisclear that thisstatement reflects
the fact that the CVRWQCB staff are not keeping abreast of the substantial 1990sliteratureinthefield
pertinent to the ability of a single composite liner to prevent landfill leachate frompassing through it
for aslong as the wastes in the landfill will be athreat.

Presented below is an updated summary of the literature on this issue that | have recently
developed in connectionwithwork that | amdoing onbehal f of Clermont County, OH, Wright County,
MN, and the Waikato River Protection Society in New Zealand. 1n each case, my client isconcerned
about protecting groundwaters from pollution by landfill leachate that would develop in a single
composite-linedlandfill. Thematerialspresented have been published in separate paperswhich have
been peer-reviewed by professionals in the field prior to publication (Lee and Jones-Lee, 1998a).
Itisimportant to note that the references cited inthissectionare not necessarily new references. They
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have been in the refereed literature for many years and should be known to regulatory agency
personnel who have the responsibility of protecting groundwatersfrompollutionby landfill leachate.

In 1988 the US EPA (1988a), as part of promulgating the current Subtitle D municipal landfill
regulations, discussed the inability of a single composite liner of the type proposed for the UCD
landfill no. 5 to prevent groundwater pollutionfor aslong as the waste inthe landfill will be athreat.
This Federal Register stated,

“First, even the best liner and leachate collection systemwill ultimately fail dueto natural
deterioration, and recent improvements in MSWLF (municipal solid waste landfill)
containment technol ogies suggest that releases may be delayed by many decades at some
landfills.”

The US EPA (1988b) Criteriafor Municipal Solid Waste Landfills stated,

“Oncethe unit is closed, the bottom layer of the landfill will deteriorate over time and,
consequently, will not prevent leachate transport out of the unit.”

Leeand Jones(1992) and Leeand Jones-L ee (19984a) have presented reviews of the literature
onwhat is knownabout the properties of flexible membrane liners (FMLs) and clay linersto prevent
landfill leachate from passing through them for as long as the wastes in the landfill will be a threst.
Table 1 summarizes some of the causes of landfill plastic sheeting and clay liner failure.

Tablel
Causesof Liner Failure

Plastic Sheeting FMLs Sail/Clay Liners
Holes at Time of Liner Construction Desiccation Cracks
Holes Developed in Waste Placement Differential Settling Cracks
Stress-Cracks Cation Exchange Shrinkage (for

Expandable-Layer Clays)

Free-Radical Degradation Inherent Permeability
Permeable to Low-Molecular-Weight I nteractions between L eachate and the
Solvents — Permeation Clays
Inherent Diffusion-Based Permeability
Finite Effective Lifetime — Will Deteriorate | Highly Permeable — Allow Large Amount
and Ultimately Become Non-Functional in | of Leakage under Design Conditions and
Collecting Leachate and as a Barrier to Subject to Cracking and Other Failure
Prevent Groundwater Pollution Mechanisms

Lee and Jones-L ee discuss each of the failure mechanisms presented in Table 1. It can be
appropriately concluded that a minimum Subtitle D single composite liner of the type proposed for
the UCD landfill no. 5, while possibly providing short-term protection of groundwater quality, is not
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reliable for long-term protection and will ultimately fail to prevent leachate frompassing through it.
Peggs (1998) hasdiscussed theinevitable failure of plastic sheeting layers usedinlandfill coversand
liners. Shackelford (1994) has presented a comprehensive review of the potential for waste and
compacted soil interactions that alter the hydraulic conductivity of liners.

Hsuan and Koerner (1995) have reported on theinitial phase of long-term (10-year) studies
that are underway devoted to examining the rates of deterioration of flexible membrane liners. The
focus of the Hsuan and Koerner work is on the breakdown of the polymers in the plastic sheeting
liners. They predict that this breakdown will occur due to freeradical polymer chain scissionin 40
to 120 years. These estimatesareindicated by Koerner to consider only some of the mechanismsthat
could cause breakdown. It is possible that breakdown could begin much earlier. Even if the
breakdown of the plastic sheeting polymers took 100 years or so, there is still no question that
ultimately the plastic sheeting in the flexible membrane liners will break down, leadingto aninability
to prevent large amounts of |eachate from passing through the liner, causing groundwater pollutionin
the landfill area.

It should be understood that even liners without holes can leak certainconstituents in leachate
through diffusion processes. Daniel and Shackelford (1989) discusstherateof diffusion of chemicals
through plastic sheeting and clay liners. They point out that breakthrough dueto diffusion for a60 mil
HDPE liner will occur inabout two years. For athree-foot-thick clay liner thebreakthrough typically
takes about 12 years under one foot of head. Workman and Keeble (1989) have presented a
nomograph which shows that breakthrough through a three-foot-thick clay liner with a permeability
of 107 cm/sec under one foot of head can occur in about eight years.

These breakthrough times are based on situations where the liner is functioning exactly as
designed — i.e., does not have holes in the plastic sheeting or channels in the compacted clay. Itis
well-known, however, that holes are present and additional holeswill develop to a greater extent in
the plastic sheeting, and channels, or higher permeability areas, will occur inthe compacted clay due
to desiccation cracking of the clay liner as the water that was used to pack the liner leaves the liner
through unsaturated transport. Therefore, the breakthrough times can be much shorter than these
values. Further, Daniel (1990) discussed the fact that compacted clays with a permeability of 107
cm/sec under one foot of head can leak at the rate of over 120 gallons per acre per day.

An area of continuing concern with respect to plastic sheeting-lined landfills is that dilute
agueous organic solvents can rapidly permeate through an intact ( without holes) HDPE liner. This
isachemical transport process inwhichthelow molecul ar weight organicsdissolveinto theliner and
exit on the downgradient side. Many of these organics can be purchased in local hardware stores.
Haxo and Lahey (1988) first discussed thisissue. Buss, et al. (1995) havereviewed the information
on the mechanisms of leakage through synthetic landfill liner materials, suchasHDPE. They discuss
the importance of permeation of organics through plastic sheeting liners as a landfill liner leakage
mechanism that does not require deterioration of the liner properties. Sakti, et al. (1991) and Park,
et al. (1996) have reviewed the available information on this topic and have conducted extensive
research on it. They found that an HDPE liner would have to be over three inchesthick to prevent
permeation of certain organics through it within a period of 25 years.



A critical review of the literature and other information associated with the development of
the compacted soil/clay and plastic sheeting layers that are used as landfill containment liners and
caps shows that the currently used materialsinlandfill liner cells have not been found and would not
be expected to prevent hazardous and other deleterious constituents present in the wastes from
penetrating through the liner and causing groundwater pollution. Clay liners were selected in the
1970saslinersfor hazardous chemical waste pondswithout considerationof their potential tointeract
with certain waste constituents or their inherent design permeability (leakage rates). Plastic sheeting
liners were selected based on the fact that they were the next cheapest thing to nothing as a liner
material. At no time has anyone ever demonstrated that either compacted clay or plastic sheeting,
alone or in combination, would be expected to prevent leachate from passing through a landfill liner
for aslong as the wastes in the landfill will be athreat.

It isevident from areview of the literature that a single composite liner cannot be expected
to comply with Title 27 requirements of protecting groundwaters from pollution by landfill leachate
for aslong as the wastes in the landfill will be athreat. Anyone who states, as Mr. Carlton did,

“ Although the time period for observing the operation of landfills with single
composite liners is limited, we have no evidence that they are failing to protect
groundwater.”

isnotfamiliar withtheliterature. Thisrepresentsasignificant deficiency in thetechnical competence
of the CVRWQCB Weaste Discharge to Land Unit.

Mr. Carlton states in the second paragraph on page two of the 28 July 2000 |etter to me,

“ It should be noted that the single composite liner system for WMU-2 should be
only one part of the required waste containment system. The WDRs also require
that afinal cover be installed over WMU-2 at closure. The WDRsrequirethat the
final cover shall not be more permeable than the underlying liner system. Once
installed, thefinal cover will minimizetheamount of rainwater percolating into the
waste and the subsequent generation of leachate. For this reason, the final cover
becomes a principal component of the waste containment system.”

What Mr. Carlton does not discuss in his attempt to informthe Board ontheseissuesisthatitiswell-
known from the literature that both the plastic sheeting layer and the compacted clay layer, if one
exists, in a minimum Subtitle D landfill cover will deteriorate over time and will allow sufficient
moisture (rainfall) to enter the landfill to generate leachate that can lead to groundwater pollution.
Montgomery and Parsons (1994) have conducted studiesto investigate the cracking of compacted clay
layers in landfill covers. They found that cracks up to one-half inch wide, severa feet deep
developed in two years in a landfill cover. These studies were conducted in Wisconsin. This
situationwould be expected to bemuchworseinthedrier climate of the Central Valley of California.
Further, the mechanisms for deterioration of HDPE asalandfill cover material listed in Table 1 will
likely occur a an even higher rate in alandfill cover than they do in the liner. Thisis due to the
greater stressesthat are placed onthe HDPE cover and the increased potential for free radical chain
scission of the HDPE polymer.



As discussed in my writings, since the low permeability layer(s) in a minimum Subtitle D
landfill such asthat proposed by UCD will be buried below a topsoil layer, it will not be possible
through visual inspectionof the surface of the landfill to determine whenthe compacted clay layer has
developed cracks, points of deterioration, etc., whichwill fail to prevent precipitation fromentering
thelandfill. Therefore, contrary to Mr. Carlton’ s statement, the landfill cover specified inthe WDRs
for UCD’s proposed landfill no. 5 will not prevent moisture from entering the landfill that will
generate leachate that will pollute groundwaters for as long as the wastes in the landfill will be a
threat.

Mr. Carlton states in his penultimate paragraph,

“The revised WDRs are scheduled as an uncontested item for the 4 August 2000
Board meeting. We understand that you will attend the Board meeting for several
agenda items and will be available to address any questions the Board may have
about the WDRs.”

Based on Mr. Carlton’s July 28 letter in which additional unreliable information has been provided
to the Board onthe validity of the WDRs that the Board staff have proposed for the UCD landfill and
my past experience in addressing issues before the Board, inwhichthe Board staff will often, at the
last minute, submit new, often superficial, materials that attempt to demonstrate that appropriate
comments ontechnical issuesare notreliable, | request that the UCD landfill matter be considered as
a“contested” itemfor the August4 meeting. Thiswill provide me with the opportunity to discuss any
new information that the Board staff attempt to introduce on this matter. It will also provide an
opportunity for the Board to ask questions of me concerning the materialsthat | have submitted onit.
| fed it is extremely important that the Board members publicly discuss this issue so that the public
is informed about this Board' s position on the protection of groundwater quality from pollution by
landfill leachate for as long as the wastes in the landfill represent athreat.

If the Board members have questions on these comments, please contact me. Thank you for
taking the time to properly review this matter.

G. Fred Lee, PhD, DEE

GFL:ds

C: Governor G. Davis Gary Carlton Alvin Franks
Members, CVRWQCB James Pedri Jm Parsons
Members, SWRCB Loren Harlow Gil Torres
Jorge Leon S. Rosenbaum James Kuykendall
L. Vanderhoef S. Ritchie, CALFED

Cadlifornia Groundwater Resources Association
Bill Jennings, DeltaK eepter
Tom To, Yolo County Dept. of Hedlth
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G. Fred Lee & Associates

27298 E. El Macero Dr.

El Macero, California 95618-1005
Tel. (530) 753-9630 » Fax (530) 753-9956
e-mail: gfredlee@aol.com
web site: http://www.gfredlee.com

July 21, 2000

The Honorable Gray Davis
Governor of Cdifornia
State Capitol

Sacramento, CA 95814

Dear Governor Davis:

| am contacting youin connection with my efforts to try to improve the protection of the State of
Cdifornia’'s groundwater resources from pollution by municipal solid waste landfill leachate. The
background to this situationstems frommy having grown up in the Central Vdley of Cdifornia, near Delano.
After | obtained a Bachelors Degree at San Jose State, | went east to obtain a Masters Degree at the
University of North Carolinaand aPhD at Harvard University. | taught and conducted research for 30 years
in university graduate level environmenta engineering/environmenta scienceprograms a severd mgor US
universities. One of my areas of emphasis was groundwater quality protection.

Inthe 1980s, | was asked by amember of the State Water Resources Control Board staff to assist
in the review and development of what became Chapter 15, governing the landfilling of solid wastes in
Cdlifornia. At that time, | held a professorship of civil and environmental engineering in the University of
Texas system. In 1989, when | held the position of Distinguished Professor of Civil and Environmental
Engineering at the New Jersey Institute of Technology, | was asked by the Metropolitan Water District of
Southern Cdlifornia to assist the San Gabriel Basin Watermaster in a review of the potentia for the BFI
Azusalandfill to cause groundwater pollution in the San Gabriel Basin. 1n1989, | testified in a State Board
hearing on that matter, pointing out that BFI’ s groundwater quality datathat it had been reporting to the LA
Regional Water Quaity Control Board showed that the existing landfill was polluting groundwaters with
hazardous chemicals. The State Board chose to ignore my testimony and permitted the expansion of that
landfill.

Over the next severa years, MWD had me testify at severad LA Regiond Board hearings on this
matter, where each time | provided documentation that the data that were submitted by BFI to the LA
Regiona Board each quarter showed that the landfill was polluting groundwaters with hazardous and other
chemicals. The LA Board staff and Board continued to ignore this situation. Finaly, the US EPA,
examining this same database, concluded that the Azusa landfill was polluting groundwaters and declared
this landfill to be part of the San Gabriel Basin national Superfund site because of this pollution.

Chapter 15 requires that when an existing landfill is found to be polluting groundwaters, corrective
actionbetaken. Asit turned out with respect to the Azusalandfill, the datain the LA Regiona Board' sfiles
showed that the Azusalandfill had been polluting groundwaters at |east sincethe mid-1980s. Further, other
consultants had pointed this out to the LA Board inthelate 1980s. It wasintheearly 1990sthat | found that
the approach that was being used by the State Water Resources Control Board and Regiona Boards in



Cdliforniafor implementation of Chapter 15 was serioudy deficient compared to that needed to implement
the regulations as originally intended.

Chapter 15, as adopted in 1984 by the State Water Resources Control Board, was explicit in
requiring that landfills developed in California after 1984 must be designed, constructed, operated, closed
and provided post-closure care so that they do not cause pollution— impairment of groundwater qudity, for
as long as the wastes represent athreat. Sincethe wastes in municipal solid waste landfills of the type that
have been developed since 1984 and are being developed today will be a threat to groundwater quality,
effectively, forever, this requirement meansthat thedesign, construction, operation, closure and post-closure
care must be such that thereis avery high probability of achieving protection of groundwater quaity for as
long as the wastes are a threat.

Rather than implementing Chapter 15 asit was origindly intended, wherethe Regiona Boardswould
make site-specific evaluations of the ability of aparticular proposed landfill site and design to beprotective
of groundwaters from pollution by landfill leachate for aslong as thewastes areathreat, the Regional Boards
adopted, without public review, abehind-the-scenes positionthat onefoot of compacted clay would prevent
groundwater pollutionby landfill leachatein accord with Chapter 15 requirements. It was obviousto anyone
with even the most eementary knowledge of the flow of water/leachate through liners that one foot of
compacted clay, in accord with Chapter 15 minimum allowed design at a naturdly protective site, would
prevent groundwater pollution by leachatefor afew months at best. Basically, the minimum design position
adopted by the Regiona Boards and alowed by the State Board was no better than no liner. Thiswasborne
out by the Solid Waste Assessment Tests, where the State Water Resources Control Board staff concluded
(Mulder and Haven, 1995%) that landfills with liners or without the minimum liner polluted groundwaters

equaly.

In the early 1990s, the US EPA forced the State of Cdifornia to update its minimum landfill liner
design to that of a sngle composite liner specified in Subtitle D. It was known then, as it is now, that a
single composite liner will only slow down when groundwater pollutionoccurs. 1t will not prevent it. These
issues arediscussed in detail in the attached materials. Inthe mid-1990s, as part of trying to bring thisissue
to the surface for public review, |, as an interested, unsponsored concerned individual, indicated to the
Centra Vdley Regiona Water Qudity Control Board that thethen-proposed University of Cdifornia, Davis,
landfill no. 5 should not be permitted with a single composite liner, since landfill no. 4, which was
immediately adjacent to it, was aready polluting groundwaters with a plume of chloroform over amile long.
This situation should have been convincing evidenceto the Central Valley Regiona Water Qudity Control
Board that asingle composite liner system, whichthe US EPA and others indicate will eventudly fail, is not
aauitable liner for alandfill at that Ste.

| subsequently learned that the reason the Central Vdley Regiona Board adopted this approach,
even though it was obvioudy technicaly invalid, is that a behind-the-scenes position had been developed
by the State Water Resources Control Board staff that claimed that a single composite liner was assumed
to be equivalent in performanceto Chapter 15 requirements of protecting groundwaters from pollution by
landfill leachate for as long as the wastes are athreat. When | learned of this, | amended my petitionto the

IMulder, H. and Haven, E., “ Solid Waste Assessment Test (SWAT) Program, Report to the Integrated
Waste Management Board, Water Resources Control Board Report 96-1CWP, Sacramento, CA, December
(1995).



State Board to have this matter reviewed. Finaly, four yearslater, the State Board Office of Counsel notified
me that the State Board decided not to review this matter. A copy of their 270-day notice is attached.

My purposein contacting youis that there is an opportunity to review this matter again, as aresult
of the University of Cdlifornia, Davis requesting arevised WDR for this proposed landfill. Attached are
my comments to the CVRWQCB on why the revision is inappropriate and asking that this matter be
reviewed again. Unfortunately, | find that the CVRWQCB saff are providing the Regiona Board with
substantial amounts of unreliable information on the protection available from asngle composite liner. My
additional comments on this situation are attached.

Itis clear that the State Board is unwilling to address this issue. Possibly the current Central Valley
Regional Water Qudity Control Board could address this issue and set a precedent for the State so that dl
future landfills developed in the State at Sites where the groundwaters are vulnerable to pollution by landfill
leachate are designed, constructed, operated, closed and provided with post-closure care to insure that
groundwater quality protection will be achieved for aslong as the wastes are athreat. Thisisacommon-
senseapproach. Itischeaper than the current approach, in terms of being able to prevent future Superfund
sitesat dl municipa landfill locations where there are useable groundwaters underlying the landfill. | urge
that you take leadership in insuring that dl future landfills developed in this State have at |least a double
composite liner, where the lower composite liner is a leak-detection system for the upper liner. This
approach is used in ten other states. It should be used in California. | dso urge that al existing landfills,
whether lined or unlined, be closed with leak-detectable covers so that it is possible to, infact, stop moisture
from entering the landfill for aslong as thewastes are athreat. If no moisture enters the landfill, the future
groundwater pollution by that landfill will be prevented. Detailed information in support of this position is
provided in the attached materias.

If anyone claims that a single composite liner will protect groundwaters from pollution by landfill
leachate for as long as the waste in amunicipa solid waste landfill will be a threat, please have this matter
independently peer-reviewed in a public arena, where the peer reviewers must provide documentation for
any position that they support. | can unequivocably state that such a review will show that the single
composite liner being protective approach is obviously technically invalid and strongly contrary to future
generations’ interest.

If you will take action on this matter, the Davis Administration will become recognized as the
Adminigtration that finaly had sufficient interest in future generations' groundwater resources to begin to
protect them from pollution by landfill leachate. If you have questions about these issues, please contact
me.

Sincerely yours,

G. Fred Lee, PhD, DEE

GFL:ds
End.

CcC: Winston H. Hickox, Secretary for Environmental Protection
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G. Fred Lee & Associates

27298 E. El Macero Dr.

El Macero, California 95618-1005
Tel. (530) 753-9630 » Fax (530) 753-9956
e-mail: gfredlee@aol.com
web site: http://www.gfredlee.com

July 20, 2000

Steven Butler, Chairman

Central Valley Regiona Water Quality Control Board
3443 Routier Road, Suite A

Sacramento, CA 95827-3003

Dear Chairman Butler and Members of the Board:

| wishto respond to Steve Rosenbaum’ s July 17" |etter to me, which was copied to you and
others, inwhich he presents his*“ Response to Comments, UC Davis Class 11 Landfill, Y olo County.”
Mr. Rosenbaum states,

“ Asisstatedintheletter, we are not aware of any credible data or literature which
argues convincingly that the current single composite liner requirements are
unacceptablefor climatessuchasthose found in the Central Valley of California.”

Mr. Rosenbaum’ s response is another of the grossly superficial, technically invalid approachesthat
the CVRWQCB Waste Discharge to Land Unitis foisting on the public in the name of protecting the
groundwater resources of the Central Valley from pollution by landfill leachate for as long as the
wastes in the landfill represent a threat. As stated in my correspondence on this matter, thisis the
requirement of Chapter 15 and Title 27.

In 1996, when | reviewed the University of California, Davis (UCD) proposed landfill
replacement, which is the same as the matter under review by your Board, as well as the Placer
County Western Regional Sanitary Landfill, | pointed out that a credible review of the properties of
municipal solid waste in Central Valley landfills, coupled with acritical review of the properties of
a single composite liner of the type that the CVRWQCB is allowing to be used for landfills and
landfill expansions that are located at geologically unsuitable sites that lack natural protection of
groundwater frompollutionby landfill leachate, as demonstrated by a nearby existinglandfill already
polluting groundwaters, would lead to the conclusion that a single composite liner of the type that
UCD proposesto use obviously cannot protect groundwaters, asrequired by Chapter 15/Title 27, from
pollution by landfill leachate for as long as the wastes represent a threat.

| reiterated this fact in my July 5" letter to you regarding the inappropriateness of the
CVRWQCB alowing UCD to construct its proposed landfill no. 5. This landfill is to be located
immediately adjacent to landfill no. 4, which is aready polluting groundwater with a variety of
congtituents. Thereis no issue about the fact that leachate is generated in that landfill in this climate
that is polluting groundwaters. Mr. Rosenbaum, in his above-quoted statement, emphasizes the



importance of Central Valley climate in allowing singlecompositelinersto be effective in protecting
groundwaters. It should have been obviousto him, and is obviousto others, that the soundness of his
argument on Central Valley climate being a protective factor is flawed. UCD landfill no. 4 is
polluting groundwaters by landfill leachate. Climate did not protect the groundwaters from this
pollution.

Further, if Mr. Rosenbaum had carried out his responsibilities, as required by Title 27, of
conducting a proper site-specific evaluation of the proposed landfill’ slocation and design to protect
groundwaters from pollution by landfill leachate for as long as the wastes in the landfill will be a
threat, he would have found that the State Water Resources Control Board Solid Waste A ssessment
Test (SWAT) results show that climates like that which occursinthe Central Valey, and even drier
climates, while generating less leachate than wet climates, till generate leachate that pollutes
groundwaters. Thisisawell-documented fact that Mr. Rosenbaumisignoring. Therefore, theclimate
issue raised in his letter is not a valid reason to assume that leachate will not be generated within
UCD’ s proposed landfill no. 5 for as long as the wastes in the landfill will be athreat.

The other component of Mr. Rosenbaum’ sfaulty reasoning —namely, that a single composite
liner will be protective—isthat thisliner will prevent |leachate frompassing throughit for aslong as
thewastesinthelandfill will beathreat. | provided substantial documentation, including quotesfrom
the US EPA in the proposed Subtitle D regulations, aswell asinformationfromthe literature, which
recognizes that a single composite liner can, at best, only postpone when groundwater pollution
occurs. It will not prevent it. Thisisnot adebatablefact. Asthe SWAT results and the Department
of Toxic Substances Control special studiesonmunicipal landfillsdocument, Central Valleylandfills
generate leachate that has a potential to pollute groundwaters. Thereisno issue about thefact that the
single composite liner will deteriorate over time and eventually fail to prevent leachate frompassing
through it while the wastes in the landfill will still be athreat. A drier climate does not prevent the
deterioration of the liner. In fact, it may hastenliner deterioration rates by accelerating free radical
attack of the HDPE polymer chains. Mr. Rosenbaum’s justification for assuming asingle composite
liner will comply with Title 27 requirements is fundamentally flawed and strongly contrary to what
is known about the properties of the liners and wastesin Central Valley landfills and elsewhere.

Another component of Mr. Rosenbaum’ s fundamentally flawed reasoning is that,

“...we are not aware of any credible data or literature which argues convincingly
that the current single composite liner requirements are unacceptable for climates
such as those found in the Central Valley of California.”

| assume that Mr. Rosenbaumisaware of the professional ethicsissuesassociated with civil engineers
and professional engineers who work for landfill applicants failing to provide for full disclosure of
potential harm to the public associated with projects. The Codes of Ethics of the American Society
of Civil Engineersand the National Society of Professional Engineersboth require full disclosure of
potential harmto the public. It is well-known that consultants and others who gain support from
landfill applicants cannot discuss the ultimate failure of the systemand gain future work fromlandfill
applicants. Thisis such awell-knownprobleminthefield that amember of the ASCE Professional



Ethics Committee asked me to write a review of thisissue. My review was published in summary
formin Civil Engineering “Forum” as, “ Environmental Ethics: The Whole Truth,” (October 1995).

What Mr. Rosenbaum is not reporting to you in his July 17" letter is that while there are a
number of individuals knowledgeable in the topic area of the eventual failure of minimum Subtitle D
linersto prevent leachate frompassing through themfor aslong as the wastes represent athreet, there
arefew (like mysdf) who will discusstheseissues, sinceit would meanthat they or their firmwould
lose future work on behalf of landfill applicants. My work in thisfield is done on behalf of water
utilities, municipalities, and others who are concerned about protecting their groundwaters from
pollution by landfill leachate. In the case of the UCD landfill, my work is unsponsored. It isbeing
done inthe name of trying the get the CVRWQCB to start to permit landfillsthat will be protective of
groundwater resources, as required by current regulations.

Mr. Rosenbaum’ s statement,

“Until there is a significant body of technical information supported by diverse
authors that demonstrates that a single composite liner is insufficient to protect
groundwater, the Board will likely continue to rely on the design standards
promulgated in RCRA Subtitle D and Title 27 of the California Code of
Regulations.”

isan example of the “1 want dead bodies’” approach to landfilling of wastes that convinces me that
thereisaproblem. Mr. Rosenbaum has incorrectly stated the design standardsin RCRA Subtitle D
and Title 27. A review of these documents, especially Title 27, showsthat the single composite liner
isthe minimumdesign standard allowed under RCRA. At no place does Subtitle D or Title 27 state
thataminmumSubtitle D liner (single compositeliner) will prevent groundwater pollutionby landfill
leachate for as long as the wastes in the landfill will be athreat. Title 27 requiresthat the Regiona
Board conduct a site-specific evaluation to assess whether a particular landfill liner design will be
adequate for a particular location.

Mr. Rosenbaum included a July 8, 1997, letter by T. Pinkos in his comments. As | have
documented over the years, Mr. Pinkos has great difficulty reliably reporting ontechnical issues. A
review of hisletter showsthat he has made repeated significant errors ontheseissues. For example,
his statement,

“These RCRA Subtitle D requirements for composite liners provide a vastly
increased degree of groundwater protection when comparedtothesingle clay liner
requirements of Chapter 15.”

It isimportant to ask, in examining the credibility of this statement, if it is an “increased degree of
groundwater protection” if the single composite liner only delays when groundwater pollution will
occurs. Would it not be better to have the pollution occur in such a way as to be more readily
detectable, suchas occurred with the clay lined systemor unlined landfills, during the time that those
who generate the waste that isthe cause of the pollution would still have to pay for the groundwater
cleanup? The Subtitle D approach only postpones when pollution will occur, and makesit virtually
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impossible to detect this pollution with groundwater monitoring wells that sample one foot on each
side, spaced hundreds of feet apart at the point of compliance for groundwater monitoring.

Thereisgrowing recognition that the US EPA made a significant error inadopting the Subtitle
D “dry tomb” regulations. The Agency is conducting areview at thistime to explore changing these
regulations to at least begin to addresstheir fundamenta flaws. Ten other states, including some that
have at least as dry a climate as the Central Valey of California, have concluded that they are not
goingtowaitfor the Agencyto addressthese problems, but have adopted more protective approaches,
involving double composite liners.

Mr. Pinkos' letter statesin the third paragraph on page 2,

“ USEPA found that the single composite liner systemis designed to be protective
in all locations, including poor locations.”

Since Mr. Rosenbaum provided this 1997 | etter to you as being pertinent to the current situationunder
review by the Board, he should be supportive of its contents. If Mr. Pinkos originaly, or Mr.
Rosenbaum now, had reviewed and reliably reported on the basis for this statement of a minimum
SubtitleD liner being protective at all locations, including poor locations, they would havefound that
that statement has no relevance to regulating landfillsin California.

A review of the US EPA’s Subtitle D risk assessment, which serves as the basis for the
preambl e statement on the protective nature of minimum Subtitle D landfills, shows that the Agency
assumes that the landfill liner systems will leak and that people will drink the |eachate-polluted
groundwater, and that some of those who drink the water will die because of contaminants in the
leachate. The Agency concludes that minimum Subtitle D landfills will be “protective,” since only
afew people will die from pollution of groundwaters by landfill leachate over the next 300 years.
The Agency’s assumptions led it to conclude that only a few people dying from drinking leachate-
polluted groundwater is alow-risk situation. Californiaregulations, however, do not allow people
to die fromconsuming leachate-polluted groundwaters. Chapter 15/Title 27 is explicit in requiring
the prevention of groundwater pollutionby landfill leachate. Thisisthe standard that the CVRWQCB
must uphold in approving UCD’ s proposed landfill no. 5.

There are several individuals who are familiar with this situation who were formerly
associated with the State Board (what is now the Clean Water Program), who were highly involved
in landfill matters within the State, who will discuss these issues. These include Gil Torres, the
individual responsiblefor developing Chapter 15; Jim Parsons, who, until recently, was responsible
for the State Board’s SWAT program; and Alvin Franks, who was one of the administrators of the
landfill program for the State Board. All three of these individuals are engineering geologists who
are highly familiar with the properties of landfill liners and the situation in the Central Valley of
Californiawith respect to climate and leachate generation, who have indicated to me that thereis no
issue about a single composite liner ultimately failing to prevent leachate frompassing through it and
polluting groundwaters at a Central Valley landfill. 1 am confident that, if your Board conducts an
independent peer review of these issues, where those responding to the question of “will a single
composite liner in a Central Valley landfill comply with Chapter 15/Title 27 requirements of
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protecting groundwaters frompollution by landfill leachate for aslong asthe wastes are athreat” are
allowed to remainanonymous, youwill find that those knowledgeableinthistopic areawill agreethat
Mr. Rosenbaum’ s response reflects alack of basic understanding of the properties of the wastes and
linersthat are being used in Subtitle D landfills.

Several years ago, when this matter was under review, | attempted to bring thisissue before
the Board through a series of questions about the adequacy of the CVRWQCB staff’s review of a
proposed landfill. AtaBoard hearing, | asked Bill Marshall if he knew how long the wastesin this
landfill would be athreat. His answer was that he did not know. | then asked if he knew how long
the single composite liner could be expected to prevent leachate from passing through it that could
lead to groundwater pollution. Hisresponse was that he did not know. | then asked if the staff had
conducted acritical review of thereliability of the proposed monitoring well array to detect |eachate-
polluted groundwaters at the point of compliance for groundwater monitoring as required by Chapter
15. At that point, staff attorney Betsy Jennings stopped me from asking further questions.

Sheindicated it wasinappropriate of me to ask questions of the staff regarding the adequacy
and comprehensi veness of the staff’ sreview of a proposed landfill to comply with then Chapter 15's
requirements of protecting groundwaters from pollution by landfill leachate for aslong as the wastes
represent athreat. Ms. Jennings also informed the Board and me that this issue should be reviewed
by the State Board — it was not the Regional Board’ sresponsibility. Following that Board meeting,
| contacted State Board Chief Council Bill Attwater on the issue of whether members of the public
should be allowed to ask questions of the gtaff to reveal the adequacy of the staff’s review of a
proposed landfill. Mr. Attwater was explicit in his response to me regarding B. Jennings' acting
inappropriately in preventing mefromasking thesequestions. 1t was clear that her actions had denied
the public due processin review of the proposed landfill.

Had the public been all owed due process at the Board’ slandfill hearing, | would have asked
aseries of questions which, | amcertain, would have reveal ed that the Board staff had not performed
their mandated responsibility of conducting asite-specific eval uationof whether the proposed landfil
designwould comply with Chapter 15'srequirements. Subsequently, | have devel oped thesequestions
into a report, “Questions that Regulatory Agencies, Staff, Boards and Landfill Applicants and their
Consultants Should Answer about a Proposed Subtitle D Landfill or Landfill Expansion.” Thisreport
is available from my website, www.gfredlee.com, in the Landfill Permitting section. If there is
interest, | can provide you with a copy of these questions. These questions are now being used in
many locations in the US and in other countries as part of conducting proposed landfill reviews.

Recently, | contacted Jorge Leon, State Board staff attorney, regarding the responsibility of the
Central Valley Board, inaccord with the requirements of Title 27, to conduct anindependent in-depth
review of whether a proposed landfill would comply with Chapter 15/Title 27's requirements of
protecting groundwaters from pollution by landfill leachate for aslong as the wastes in the landfill
represent athreat. He wasexplicitinstating that Title 27 requiresthat the Regional Boards conduct
thesereviews. Thisisyet another exampleof B. Jenningsinappropriate handling of thismatter, where
sheindicated at a previous hearing that | should take this matter to the State Board, sinceit was their
responsibility, and not the Regional Board's.



Asyouknow, | tried to take this matter to the State Board. | prepared detailed documentation
asto why asingle composite liner at a Central Valleylandfill, whereanadjacent landfill was already
polluting groundwater, would obvioudly not prevent groundwater pollutionfor aslong as the wastes
represent athreat. The State Board did not act onmy petition for four years, and finaly, this spring,
notified me that the 270-day notice period had passed, and therefore, the Board was not going to act
onthepetition. Itisclear that the public has been getting arunaround between the CVRWQCB review
issuesand those of the State Board. The State Board, based on the information provided to me by Mr.
Leon, indicated that it is the Regional Board' s responsibility to conduct these reviews. Y et when |
tried to have the review conducted by the CVRWQCB, the Board and | were informed that | should
take the matter to the State Board. Meanwhile, Regional Boards continue to approve the construction
of landfills that obvioudy cannot comply with Chapter 15/Title 27 requirements.

Mr. Rosenbaum’ sfinal statement,

“The proposed revised WDRs are currently on the agenda for the 4 August 2000
Board meeting as an uncontested item.”

isunbelievable. | have taken the time to prepare detailed comments on thisissue. He proposes to
ignorethese comments and not havethe Board discussthem. Clearly, theseissues should be discussed
by the Board so that the public knows whether this Board is going to act ontheir behalf in protecting
groundwaters of the Central Valley as required by current regulations, or is going to perpetuate an
obviously flawed approach for landfilling of wastes.

| amconfident that if the Board asks Mr. Rosenbaumto addressthe questionsthat | have rai sed
covering the protective nature of the UCD proposed landfill in the presence of knowledgeable
individuals onthe topic, where they can ask followup questions on the validity of his responses and
familiarity withtheliterature, the Board will conclude that Mr. Rosenbaumand othersonthe staff who
support the position stated in his July 17" letter havefailed to performtheir mandated responsibility
of conducting aproper review of UCD’s proposed landfill no.5to comply with Chapter 15/Title 27's
requirements of protecting groundwaters from pollution by landfill leachate for aslong s the wastes
in the landfill will be athreat.

It will beimportant inconducting thisreview for the Board members to decide what is more
important to the State of California— and especialy the Central Valley Region: cheaper-than-real-
cost garbage disposal, where the true costs are passed on to future generations, loss of groundwater
resources, threats to their health and welfare and the Superfund-like costs for groundwater cleanup,
or, erring on the side of protection of groundwater resources and requiring that at least a double
composite liner where the lower composite liner is aleak-detection systemfor the upper liner should
be required at all Central Valley landfills and landfill expansions where the site does not provide a
well-demonstrated high degree of natural protection. | would hope that this Board would decide that
protection of groundwater quality for use by future generations is more important than saving the
public that generates waste today from 10 to 15 cents per day in increased garbage disposal fees.

If the Board members have questions on these comments, please contact me. Thank you for
taking the time to properly review this matter.



G. Fred Lee, PhD, DEE

GFL:ds

Encl.

cc: Governor G. Davis Gary Carlton
Members, CVRWQCB James Pedri
Members, SWRCB Loren Harlow
Jorge Leon S. Rosenbaum
L. Vanderhoef S. Ritchie, CALFED

California Groundwater Resources Association
Bill Jennings, DeltaK eepter
Tom To, Yolo County Dept. of Health

Alvin Franks

Jm Parsons

Gil Torres
James Kuykendall



G. Fred Lee & Associates

27298 E. El Macero Dr.
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Tel. (530) 753-9630 » Fax (530) 753-9956
e-mail: gfredlee@aol.com
web site: http://www.gfredlee.com

July 5, 2000

Steven Butler, Chairman

Central Valley Regiona Water Quality Control Board
3443 Routier Road, Suite A

Sacramento, CA 95827-3003

Dear Chairman Butler and Members of the Board:

Please find attached my comments on the Tentative Revised Waste Discharge Requirements
for University of California, Davis, UC Davis Class I11 Landfill, Yolo County (UCD landfill no. 5).

Asyoumay recall,in1996 | provided detailed commentsto the CVRWQCB onwhy the staff’s
proposed WDRsfor closing UCD landfill no. 4 and the devel opment of UCD landfill no. 5 should not
be approved by the Board. The primary thrust of my comments was that the proposed approach for
closure of landfill no. 4 would not prevent further groundwater pollution by thislandfill. Also, the
proposed design and monitoring of landfill no. 5 would not prevent groundwater pollution by this
landfill.

Whenthe CVRWQCB approved thestaff’ sSWDRS, as anindividual interested in groundwater
quality protection, on September 9, 1996, | filed an appeal to the State Water Resources Control
Board of these WDRs requesting that the State Board review thismatter. Subsequently, | learned that
the CVRWQCB taff and Board actions in support of what were obviously deficient WDRs in
complying with Chapter 15's requirements, were based on an SWRCB “Position,” announced to the
public for the first time on March 19, 1997, by H. Schueller of the Clean Water Programs, that
minimum Subtitle D and Chapter 15 prescriptive landfill liner and cover requirements met the
performance standards required by Chapter 15 of protecting groundwaters frompollution by landfill
leachate for aslong asthe wastesinthe landfill areathreat. Sincethisposition (policy) was adopted
without public review, | asked the State Board in a supplement, dated March 27, 1997, to my petition
to conduct a public review of this position.

| provided detailed discussions of why the WDRs and this position were well known to be
significantly deficient in complying with Chapter 15 (now, Title 27) requirements for protection of
groundwaters from pollution by landfill leachate. A copy of the original petition and the supplement
are appended to these comments.

On April 17, 2000, the SWRCB Office of Counsel, notified me that the 270-day period in
which the State Board must review petitions had lapsed and the Board, by lack of action, denied the
petition. A copy of the April 17 notice is appended to these comments.



On June 2, 2000, | received a Notice of Tentative Revised WDRs for the UCD campus
landfill. Thisnotice requested comments concerning the tentative order for revised WDRs. Attached
are my comments.

| find that the revised draft WDRs for UCD’s proposed landfill no. 5 are still obviously
significantly deficient incomplying with Chapter 15/Title 27 requirements of protecting groundwaters
from pollution by landfill leachate for as long as the waste in the landfill will be athreat. A single
composite liner of thetypethat UCD proposesto use will fail to prevent leachate frompassing through
it during the time that the waste in the landfill will be athreat. Changing the two feet of compacted
clay inthiscomposite liner to ageocomposite clay liner (GCL) will not change thissituation. Infact,
as discussed in the enclosed comments, the GCL could readily shortenthe time inwhich groundwater
pollution will occur.

| am submitting these comments as part of an ongoing effort to try to get the State and Regional
Boardsin Californiato begin to develop municipal solid waste and industrial solid waste landfills
that will have ahighdegreeof certainty of protecting groundwatersfrompollution by landfill leachate
for aslong asthewaste inthe landfill will beathreat. | have no personal interest in the UCD landfill
other than that of a taxpayer whose children will experience the loss of groundwater resources and
will haveto pay for the cleanup of the polluted groundwatersthat will arise out of the construction of
landfill no. 5 as proposed in the June 2, 2000, draft WDRSs.

Asdiscussed herein, asmall additional initial investment in a double composite liner, rather
than the single composite liner now proposed, will save future generations many tens of millions of
dollars in not having to cleanup the polluted groundwaters arising from the ultimate failure of the
single composite liner. It should be noted that there are ten states in the US that would not alow
UCD’ s proposed landfill no. 5 design because of the ultimate failure of the single composite liner to
prevent large amounts of leachate from passing through it while the wastes in the landfill are still a
threat.

An important aspect of this situation is that requiring a double composite liner as part of the
development of landfill no. 5, wherethelower composite liner is aleak detectionsystemfor the upper
liner, will notimposeasignificant financial burdenonUCD. TheUCD L. Vanderhoef administration,
and specifically, L. Vanderhoef, should adopt this approach on their own initiative as part of
providing leadership inthe state in environmental protection. However, thusfar, L. VVanderhoef and
his administration have approached issues of this type as a recalcitrant polluter, doing the least
possible to just get by current CVRWQCB staff and Board approaches for interpretation of current
regulations.

The April 17, 2000, SWRCB Notice letter, where the State Board has refused to review the
obviously significant deficient “Position” on the equivalency of a single composite liner and the
typically approved associated groundwater monitoring system to Title 27's requirements for
groundwater quality protection, means that the State Board is relying on the Regional Boards to
requireadditional measuresto protect the groundwater resourceswithinthe Boards' jurisdictionfrom
pollution by landfill leachate. The importance of groundwater resources to the future within the
Centra Valley mandatesthat the CVRWQCB not continue to accept the obviously flawed equivalency
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betweenasingle composite liner and Title 27'srequirements for protecting groundwater quality from
pollution by landfill leachate for as long as the wastes in the landfill will be a threat. It is my
understanding that the CVRWQCB hastheright/obligationto establish WDRs for proposed landfills,
as well as landfill closures, that will comply with Title 27 requirements. The CVRWQCB is not
restricted from independent assessment of the ability of a proposed liner system and groundwater
monitoring systemto protect groundwater resources from pollution by landfill leachate. Infact, itis
obligated to conduct this review.

| urge, in the name of protection of future generations groundwater resources within
California, that the CVRWQCB work with UCD and the public in developing WDRs for UCD’s
proposed landfill no. 5 and the closure of landfill no. 4 to provide for true groundwater quality
protection for as long as the wastes in the landfills will be athreat.

If there are questions on these comments or the attached materials, please contact me.

G. Fred Lee, PhD, DEE

GFL:ds

Encl.

cc: Governor G. Davis Gary Carlton Alvin Franks
Members, CVRWQCB James Pedri Jm Parsons
Members, SWRCB Loren Harlow Gil Torres
S. Rosenbaum James Kuykendall L. Vanderhoef
S. Ritchie, CALFED California Groundwater Resources Association
Bill Jennings, DeltaK eeper Tom To, Yolo County Dept. of Health



Comments on Tentative Revised Waste Dischar ge Requirements for the
University of California Davis (UCD) Class 111 Landfill, Yolo County,
Dated June 2, 2000

Submitted by
G. Fred Lee, PhD, DEE
G. Fred Lee & Associates
El Macero, California 95618
ph: 530-753-9630 fx: 530-753-9956 email:gfredlee@aol.com
July 5, 2000

Presented herein are my comments on the Tentative Revised Waste Discharge Requirements for
the proposed UCD Class 11 landfill (UCD landfill no. 5).

In 1994, | provided detailed comments to the Central Vdley Regional Water Quality Control
Board (CVRWQCB) onthe fundamentdly flawed nature of the University of Cdifornia, Davis (UCD’s)
proposed landfill no. 5. | pointed out inthose commentsthat that landfill as proposed would, at best, only
postpone when groundwater pollution occurs. UCD, by adopting a minimum US EPA Subtitle D landfill
design (also minimum Chapter 15, now Title 27, landfill liner design) would cregte yet another landfill that
would be polluting groundwaters of the area.

UCD hasbeenpracticinglandfilling of campus waste for many years. It hasdeveloped four landfills
on the UCD campus, dl of which are now polluting groundwaters, and two of which have created
chloroformplumesthat extend over amilefromthe landfill. It hasbeenthe UCD adminigtration’ sgpproach
for landfilling of campus waste that the University would practice the minimum design, operation, closure
and post-closure care needed to just get by the CVRWQCB' s then-current gpproach for regulating the
landfilling of municipa solid waste.  This cheaper-than-real-cost garbage disposal has led to severe
groundwater pollution, which is now costing the taxpayersof Cdiforniamany tens of millions of dallarsin
polluted groundwater clean-up.

While the current UCD adminigtrationdaims that past administrations werenot at fault for adopting
this approach since the approach was approved by the Regiond Board, the facts are that it has been
known since the 1950s that the congtruction of alandfill of the typethat UCD has congtructed, which will
superfiddly meet minimumregulatory requirements then (and, for that matter, now) in a geologicd setting
such asthat which exists a UCD, will lead to groundwater pollution. Research done at the University of
Cdifornia, Berkdley, demongtrated inthe 1950sthat this Stuationwould likely occur. Thisresearch served
as background information to the American Society of Civil Enginears (ASCE)1959 Sanitary Landfill
menud. That manud discussed the need to carefully Ste landfills to avoid groundwater poliution. The
UCD’ sadminidrations, indudingtheL. VVanderhoef adminidration, have chosento ignore good enginesring
practice and environmentd and groundwater quality protectioninorder to achieve cheaper-than-real -cost
garbage disposd at the expense of future generations' groundwater resources and qudity.



In 1994, when | found that the CVRWQCB adopted waste discharge requirements which were
obvioudy fundamentdly flawed in complying with then Chapter 15's requirements of protecting
groundwaters from pollution by landfill leachate for aslong as the wagte in the landfill would be a threst,
| appealed, without support, the Regiond Board' s actions to the State Board. A copy of this appeal is
appended to these comments. The State Board accepted receipt of the appedl, but chose to not act on
it until recently, when | wasinformed on April 17, 2000 that the 270-day period within which the Board
must act, had passed (actudly, it was about 4 years) and the Board has chosen not to act on this apped.
As| understand the Stuation, this now enablesme to take actionto have this matter reviewed by the courts.

My origind review and gpped, as well asthis action have dl been unsponsored. They are being
conducted in the name of trying to establish amoretechnicaly vaid approachfor protecting groundwater
qudity from pollution by municipa and indudtrid landfill leachate than has been occurring in Cdifornia

In discussing this matter with the Regional Board staff, | learned that the staff understood the
fundamenta deficiencies in the proposed design of the UCD landfill in providing groundwater quality
protection from pollution by landfill leachate for as long as the wastes represent athreat. | subsequently
learned that the reason the Regiona Board gtaff supported this approach, even though they knew thet it
would not comply with Chapter 15 requirements of protecting groundwater from pollution for as long as
the wastes are athreat, was that H Schueller then head of the Clean Water Program had issued a policy
datement that stated that it was the State Board' s position that congtructing a minimum US EPA Subtitle
D landfill witha single composdite liner and monitoring wells spaced hundreds or more feet apart dongthe
downgradient edge of the landfill would be considered as complying with Chapter 15's requirements of
protecting groundwaters from pollution by landfill leachate for as long as the wastes are athreat. The
wastesin municipd landfills, including the UCD landfill, will be athreet, effectively, forever; therefore, the
minimum US EPA Subtitle D liner, consgting of a thin plagtic sheeting and a couple of feet of clay, must
protect groundwaters from pollution by landfill leachate forever. Obvioudy, this cannot be done.

When| learned of this behind-the-scenes policy that had been adopted, without public review, by
the SWRCB, | amended my petition to include review of that policy. A copy of my amended petition is
appended to these comments.

The proposed UCD landfill no. 5 isto be located near UCD landfill no.4. Landfill no. 4 hasdready
polluted groundwatersfor over amile downgradient fromthe landfill by a chloroform plume associated with
UCD’s mismanagement of its campus chloroform wastes, which were dumped into pitsat that landfill. A
gmilar plume exigs at UCD landfill no.2, a the UCD LEHR nationd superfund ste.

Another fundamentaly flawed aspect of UCD’s proposed landfill no. 5 isthe grosdy inadequate
groundwater monitoring systemthat is proposed to be used, comparedto that needed to comply witheither
US EPA Subtitle D or Chapter 15 (now Title 27) requirements. Theseissuesare discussed in the attached
materids. Without question, ultimately, the sngle composite liner that UCD proposes to use for its



proposed landfill no. 5 will ultimately develop finger plumes of leachate that will pass between the
monitoring wells that UCD proposes to use at the point of compliance for groundwater monitoring. This
will mean that off-gte groundwater pollution will occur fromthe proposed landfill no. 5, whichwill require
remediation of the polluted groundwaters.

Withrespect to the specific proposal to substitute ageocomposite clay liner (GL C) for the two feet
of compacted clay , it should be understood that neither the two feet of clay nor the GLC will prevent
pollution of groundwaters. In fact, the GLC will likely alow morerapid pollution. Because of itsvery thin
character, there are structura stability problems with the GLC that can lead to falurethat would not occur
with the two feet of clay. Further, diffusonthrough the GLC canoccur at amuchhigher rate than through
the two feet of clay. While the GLC is clamed to have a lower advective permeahility, this clam is
mideading because the rate of transport of pollutants through the GLC will be controlled by diffuson, not
advection. Also the GLC has amuchamdler capacity for ionexchange shrink/swell and therefore will be
more subject to cracking as cacium subgtitutes for sodium in the clay.

Recommended Approach

Inthe fdl of 1999 the US EPA issued arequest for comments on the changesthat should be made
in Subtitle D landfill regulations. In January 2000 Dr. Anne Jones-Lee and | submitted the attached
comments on changes that should be made in Subtitle D regulations. | recommend that the CVRWQCB
rescind the current WDRs for the UCD proposed landfill and subgtitute the recommendetions that Dr.
Jones-Leeand | submitted to the US EPA onthe changesin Subtitle D regulations. These changesshould
be required for the proposed UCD landfill no.5. The most important of the changesin UCD landfill no.
5 design include a double composite liner with the lower composite liner serving as leak detection for the
upper composite liner.

This gpproach is now required by 10 statesinthe US; it is recognized as the approach that should
be used for minmum design for Subtitle D (Title 27) landfills located where the geologica strata do not
provide for naturd protection of the groundwater resources. This approach aso greatly reduces the
unreliability of the groundwater monitoring systems thet are based on vertica monitoring wells spaced
hundreds of feet apart at the point of compliance. This gpproach can be readily implemented and should
be required of UCD and, for that matter, al landfills located withinthe Central Valey. Whiletheinitid cost
of this approach is about twice that of asngle composite liner, which typicaly represents an increasein
cost of about afew cents per person per day for those who deposit waste in the landfill, it will save the
taxpayers of Cdiforniamillions of dollars in groundwater clean-up.

Another change that should be made in the WDR' s is concerned with the closure of UCD landfill
no. 4. UCD landfill no. 4 should be closed with a legk detectable cover that will be operated and
maintained forever. This approach will shut off the moisture supply that is leading to further leachate
generation and groundwater pollution.



Adoptionof these recommended approaches will enable UCD to close landfill no. 4 tostopfurther
pollution of groundwater. 1t will dso dlow UCD to devel op landfill 5 so that it will be more protective of
groundwater quality.

While the past CVRWQCB and the current SWRCB have not been willing to take the action
needed to develop landfills in Cdifornia that are protective of groundwater resources from pollution by
landfill leachate for aslong as the wastes are a threat as required by Title 27, the current CVRWQCB
should take the lead for the stateand require that landfills devel oped inthe Central Valey will infact protect
groundwater resources for as long as the wastes are a threst.

If there are questions onthese comments please contact me. Thank you for taking time to review
this matter.

G. Fred Lee, Ph.D, DEE



G. Fred Lee & Associates

27298 E. El Macero Dr.
El Macero, Cdifornia 95618-1005
Tel. (530) 753-9630 « Fax (530) 753-9956
e-mall: gfredlee@aol.com
web ste: http:/Amww.gfredlee.com
January 30, 2000
viaemall
rcra-docket@epa.gov

Criteria For Municipal Solid Waste L andfills (Section 610 Review)
Submitted to Docket Number F-1999-M L FN-FFFFF

RCRA Docket Information Center
Office of Solid Waste (5305G)
US EPA (EPA HQ)

401 M St, SW

Washington DC202460

Dr. Anne Jones-Lee and | wish to provide comments pertinent to the Agency’ scurrent review of
the continued need for Subtitle D regulations. We focus our comments on the adequacy of Subtitle D
regulaions as they have been implemented at the state and local levels to provide protection of public
hedth, groundwater resources and the environment from Subtitle D Iandfilled wastes for as long as the
wastes in a Subtitle D landfill remain athreat. Thisis a topic that we have been concerned with since
Subtitle D was firg proposed in 1988. We have published extensvely on the fundamentdly flawed
approach that the US EPA adopted in 1991 with the promulgation of Subtitle D regulations. These
comments summarize many of the issues addressed in our publications.

The bads for our concernand comments stems frommy more than 30 years of work onthe impact
.of landfilled municipd solid wastes (M SW) on public hedth, groundwater resources and the environment.
For 20 of these years | was involved in graduate level teaching and research at several mgor US
universtiesonvarious aspects of water quality and solid and hazardous waste management. Theresearch
included evauation of the ability of landfill liners of the type used in Subtitle D landfillsto prevent MSW
leachate from polluting groundwaters for as long asthe wastesare athreat. A summary of my professiona
expertise and experience pertinent to these comments is appended.

Subtitle D Landfill Containment and Monitoring Syssems Area
Flawed Technological Approach for Protection of Groundwater Quality



IN1997 wewereinvited to present areview paper onthe problems of Subtitle D landfills a anAir
and Waste Management Association (AWMA) conference sessiondevoted to landfillingof MSW. That
paper was presented at the national meeting in June 1997 and published in the conference proceedings.
A copy of that paper is appended to these comments. Also, in July 1998 we presented a review paper
a the US EPA nationd Water Quality Monitoring conference devoted to the problems of reliably
monitoring liner leskage of leachate from MSW Subtitle D landfills before widespread offside pollution of
groundwater occurs.

These papers summarize the current state of knowledge onthe ability of minimum Subtitte D MSW
landfills to protect groundwater from pollution by landfill leechate for as long as the waste are athreat. A
summary of the key deficienciesinthe current Subtitle D regulationsis presented below. Also we present
recommendations on changes that should be made in Subtitle D regulations.

. MSW in a Subtitle D landfill will be a threat to public hedlth, groundwater resources and the
ewvironmet effectivdy forever. THE US EPA SHOULD REVISE SUBTITLE D
REGULATIONS TO CLEARLY RECOGNIZE THE AD INFINITUM THREAT OF MSW
IN A SUBTITLED LANDFILL AND, ASDISCUSSED HEREIN, RELIABLY PREPARETO
MANAGE THISTHREAT TO PUBLICHEALTH, GROUNDWATER QUALITY AND THE
ENVIRONMENT FOR ASLONG ASTHE LANDFILLED WASTESARE A THREAT..

. A dngle composite liner will not protect groundwater qudity from pollution by landfill leachate.
SUBTITLE D SHOULD BE REVISED SO THAT ALL MSW LANDFILLS SITED AT
LOCATIONS WHERE THERE ARE GROUNDWATERS HYDRAULICALLY
CONNECTED TOTHEBASEOF THELANDFILL THAT COULD AT ANY TIMEIN THE
FUTURE BE USED FOR DOMESTIC WATER SUPPLY WILL BE PROTECTED FROM
LANDFILL LEACHATE FOR ASLONG ASTHE WASTES ARE A THREAT..

. Minimum Subtitle D landfill leachete leakage through the liner cannot be reliably monitored by the
approach alowed inimplementing Subtitle D regulaions involving vertica monitoring wells located
hundreds of feet apart a the point of compliance for groundwater monitoring. The current typical
Subtitle D landfill groundwater monitoring system is cosmetic and is unreliable as a means of
providing offste groundwater qudity protection. SUBTITLE D SHOULD BE REVISED TO
REQUIRE THAT A DOUBLE COMPOSITE LINER SYSTEM ISUSED. THE LOWER
COMPOSITELINERIN THEDOUBLECOMPOSITELINED MSW LANDFILL ISTO BE
USED AS A LEAK DETECTION SYSTEM FOR THE EVENTUAL FAILURE OF THE
UPPER SUBTITLE DCOMPOSITE LINER TO PREVENT LEACHATE FROM PASSING
THROUGH THE LINER THAT COULD POLLUTE GROUNDWATER.

. The current Subtitle D regulations do not require the long term funding that will be needed to
provide the monitoring, maintenance and eventua remediation of leachate polluted groundwater
over the period of time that the wadtes in the landfill will beathreat. SUBTITLE D SHOULD BE



REVISED SO THAT THESUBTITLED LANDHLL OWNERISREQUIRED TO DEVELOP
A DEDICATED TRUST FUND OF SUFFICIENT MAGNITUDE TO ADDRESS ALL
PLAUSIBLE WORST CASE LANDFILL CONTAINMENT SYSTEM FAILURE
SCENARIOS FOR AS LONG AS THE WASTES IN THE LANDFILL WILL BE A
THREAT. FOR PLANNING PURPOSES THISPERIOD SHOULD BE CONSIDERED TO
BE INFINITE. THISTRUST FUND CAN BE GENERATED FROM DISPOSAL FEES.

. Current Subtitle D landfill covers will not prevent moisture from entering the landfill wastes that
generates leachate that will cause groundwater pollution during the time that the wastes will be a
threat. The eventud failure of the plastic sheeting layer in the cover cannot be detected by the
current landfill cover inspection approach. SUBTITLE D SHOULD BE REVISED SO THAT
A LEAK DETECTABLE COVER ISINSTALLED AND RELIABLY OPERATED FOR AS
LONG AS THE WASTES IN THE LANDFILL ARE THREAT. THIS WILL REQUIRE
THAT ASSURED FUNDING BE DEVELOPED DURING THE ACTIVE LIFE OF THE
LANDFILL.

. Subtitle D regulations fal to reliably protect public hedth, safety and the environment from the
adverse impacts of landfill gas generated in a Subtitie D landfill for as long as the wastes are a
threat to generate gas emissons. SUBTITLE D SHOULD BE REVISED TO RECOGNIZE
THAT SUBTITLE D LANDFLLSWILL HAVE THE POTENTIAL TO GENERATE AND
RELEASE TO THE ENVIRONMENT LANDFILL GAS AND OTHER VOLATILE
CONSTITUENTS FOR MUCH LONGER THAN THE CURRENT 30 YEAR MINIMUM
ASSURED FUNDED POSTCLOSURE CARE PERIOD. THE REVISED REGULATIONS
SHOULD PROVIDE FOR MANAGEMENT OF ALL GAS RELEASES FOR AS THE
LANDFILL ISA THREAT TO RELEASE GASESVOLATILE CONSTITUENTSTO THE
ENVIRONMENT.

. Contrary to US EPA’ s statement in the 1991 Subtitle D regulation, this reguletion fails to address
thejudified NIMBY oppositionto Subtitle D landfills developed without adequate buffer landsto
dissipate the emissions of waste derived components and other impacts of MSW landfills to the
those who live and/or use properties within the sphere of influence of the landfill. This area of
influence often extends for several miles from the landfill. SUBTITLE D REGULATIONS
SHOULD BE REVISED SO THAT THE HEALTH, ENVIRONMENT, WATER AND AIR
RESOURCESAND THEINTERESTSOF THOSEWHO AREPOTENTIALLY IMPACTED
BY THE LANDFILL ARE FULLY PROTECTED FOR AS LONG AS THE WASTES IN
THE LANDFILL ARE A THREAT.

Adoption of this recommended approach for revisng Subtitle D will be a mgjor step toward
beginning to manage M SW inatechnicaly vaid cost effective manner to protect groundwater, public hedth
and the environment. Thisapproach will put an end to the highly unrdigbleinformation the current USEPA
adminigration has been providing the US public about the “safety” of minimum Subtitle D landfills. With



high quaity congtruction of the liner and cover systems, this safety gpplies for a short period of time
compared to the time that the wastes in the landfill will be athreat. Whilethisrecommended gpproach will
initidly cost the M SW generators (public resdentia, commercid and indudtrid) moreto managethe M SW,
the true long term cogts of managing landfilled MSW will be less snce the “superfund” costs associated
with the remediation of the leachate polluted groundwater will be less likely to occur.

Another important impact of adopting these recommended revisons of Subtitle D isthat they will
cause the true cost of MSW landfilling to become more comparable to practicing the 3Rs. At thistime
MSW reuse, reductionand recyding (3Rs) is experiencing problems in obtaining public support due to the
higher costs compared to the costs of minimum Subtitle D landfill tipping fees. Currently the Agency dams
topromoteM SW reduction, reuse and recydling yet dlows M SW landfilling at costslessthanthe real costs
to those who generate the wastes. The Agency’ scurrent approach for landfilling isstrongly contrary tothe
practice of the 3Rs and passes most of the costs of landfilling of MSW to future generations in terms of
threats to their hedlth, loss of groundwater resources and havingto pay the “ Superfund” costs for polluted
groundwater resources, and other longtermimpacts of Subtitle D landfills. Attached ispreprint of a paper
that | will be presenting at the AWMA June 2000 national conference session devoted to MSW 3Rsthat
discuss these issues.

The current US EPA efforts to promote landfill Ieachate recycle should be properly evaluated in
terms of the potentia to cause increased and more severe groundwater pollution. Attached isapaper that
| will present a the AWMA nationa conference in June 2000 that discusses problems with leachate
recycle in minimum Subtitle D landfills. Also discussed are recommended gpproaches for promating wet
cdl MSW landfilling.

Background to these comments and recommendations are provide in the appended papers.
Further additiona information is presented in papers and reports available from our web dSte,
www.gfredlee.com.

We strongly recommend that the US EPA not continue its current approaches of weakening
Subtitle D as occurred with the adoption of less assured long term funding of postclosure monitoring and
maintenance. Instead, the US EPA should significantly strengthen Subtitle D so that it provides true
protection of public hedth, groundwater resources and the environment for aslong as the wastes in the
landfill are athrest.

If anyone attempts to clam that our assessment of deficienciesin Subtitle D landfillsis technicaly
incorrect, please have him/her provide written documentation on the technica bases for the daim(s) so that
they can be independently peer-reviewed by expertsin the field.

Please contact me if there are comments or questions on these comments.



G. Fred Lee, PhD, PE, DEE
Anne Jones-Lee, PhD



Qualificationsto Undertake This Review

My (Dr G. Fred Lee) work onmunicpd landfill impact matters beganinthemid-1950swhilel was
anundergraduatestudent inenvironmenta healthsciencesat San Jose State College in San Jose, Cdifornia
My course and fiedd work involved review of municipa solid waste landfill impacts on public heelthand the
environmen.

| obtained a Master of Sciencein Public Hedlth degree from the University of North Caroling,
Chapel Hill in 1957. The focus of my masters degree work was on water quality evaluation and
management with respect to public hedth and environmentd protection from chemica congtituents and
pathogenic organisms.

| obtaineda PhD degree specidizing in environmental engineering fromHarvard Universityin1960.
As part of this degreework | obtained further formd educationinthe fate, effects and sgnificance and the
development of control programs for chemica congtituents in surface and groundwater systems. An area
of specidization during my PhD work was aguetic chemidry.

For a 30-year period, | hed univerdty graduatelevel teaching and research postions in
departments of avil and environmenta engineering at several mgor United States universties, induding the
Univergty of Wisconan-Madison, University of Texas a Ddlas and Colorado State University. During
this period | taught graduate-level environmental engineering courses in water and wastewater andyss,
water and wastewater trestment plant design, surface and groundwater quaity eval uationand management,
and solid and hazardous waste management. | have published over 850 professiona papers and reports
onmy researchresultsand professona experience. My researchincluded, beginninginthe 1970s, thefirst
work done on the impacts of organics on clay linersfor landfills and waste lagoons.

In the 1980s, | conducted a comprehensive review of the properties of HDPE liners of the type
being used today for lining municipa s0lid waste and hazardous waste landfills with respect to ther
compatibility withlandfill leachate and their expected performancein containing waste-derived congtituents
for aslong asthe waste will be athredt.

Mywork onthe impacts of municipa solid waste landfills beganinthe 1960s where, whiledirecting
the Water Chemistry Program in the Department of Civil and Environmental Engineering at the University
of Wiscondan-Madison, | became involved in the review of the impacts of municipa solid wagte landfills
ongroundwater qudity. Inthe 1970s, while | was Director of the Center for Environmenta Studiesat the
Universty of Texas at Ddlas, | wasinvolved in the review of a number of municipd solid waste landfill
gtuations, focusing on the impacts of releases from the landfill on public hedth and the environment.

Inthe 1980swhile | held the positions of Director of the Site Assessment and Remediation Divison
of amulti-universty consortium hazardous wasteresearch center and a Digtinguished Professorship of Civil
and Environmental Enginearing at the New Jersey Inditute of Technology, | was involved in numerous
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gtuations concerning the impact of landfilling of municipa solid waste on public healthand the environmen.
| have served as an advisor to the states of Cdifornia, Michigan, New Jersey and Texas on solid waste
regulations and managemen.

Inthe early 1980s while holding a professorship inCivil and Environmenta Engineeringat Colorado
State Univergity, | served as an advisor to the town of Brush, Colorado on the potentia impacts of a
proposed hazardous waste landfill on the groundwater resources of interest to the community. Based on
this work, | published a paper in the Journa of the American Water Works Association discussng the
ultimate failure of the liner systems proposed for that landfill in preventing groundwater pollution by landfill
leachate. In 1984 this paper wasjudged by the Water Resources Division of the American Water Works
Asociation as the best paper published in the journal for that year.

IN1989, | retired after 30 years of graduate-level university teaching and research and expanded
the part-time consulting that | had been doing with governmenta agencies, industry and community and
environmenta groups into afull-time activity. A principd areaof my work since then has been assisting
water utilities municipdities, industry, communityand environmenta groups, agriculturad interestsand others
in evauating the potentid public hedth and environmenta impacts of proposed or exiding hazardous, as
well as municipa solid wagte landfills. | have been involved in the review of goproximately 50 different
landfills in various parts of the United States and in other countries.

Dr Anne Jones-Lee obtained a bachelors degree in biology form Southern Methodist University
and aPhD degree in Environmenta Sciencesfrom the University of Texasat Ddlasin 1978. For 11 years
she taught and conducted university graduate level environmenta engineering and environmenta sciences
courses and conducted research on various aspects of water quality management. She and Dr. G. Fred
L ee have worked together as ateam since the mid 1970s.

Dr. Anne Jones-Leeand Dr. G. Fred Lee have published extensively on the issuesthat should be
consdered in developing new or expanded municipa solid waste and hazardous waste landfillsin order
to protect the hedth, groundwater resources, environment and interests of those within the sphere of
influenceof the landfill. Our over 40 professiona papers and reports on landfilling issues provide guidance
not only onthe problems of today’ s minimum US EPA Subtitle D landfills, but dso how landfilling of non-
recyclable wastes can and should take place to protect public hedlth, groundwater resources, the
environment, and the interests of those within the sphere of influence of a landfill. 1 make many of my
publications available as downloadable files from my web ste (www.gfredliee.com).

In the early 1990s, | was appointed to a Cdifornia Environmental Protection Agency’s
Comparative Risk Project Human Hedth Subcommittee that reviewed the public hedth hazards of
chemicasin Cdifornia sar and water. In connection with this activity, Dr. Jones-Leeand | developed a
report, “Impact of Municipa and Industrid Non-Hazardous Waste Landfills on Public Health and the
Environment: An Overview” (Lee and Jones-Lee, 1994a), that served as a basis for the human hedlth
advisory pand to assess public hedth impacts of municipd landfills.
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Inadditionto teaching and serving as a consultant in environmenta engineering for over 39 years,
| am aregistered professond engineer in the state of Texas and a Diplomate in the American Academy
of Environmental Engineers (AAEE). The latter recognizes my leadership roles in the environmenta
engineering fidd. | have served as the chief examiner for the AAEE in north-central Caiforniaand New
Jersey, where | have been responsble for administering examinations for professona engineers with
extengve experience and expertise in various aspects of environmenta enginearing, induding solid and
hazardous waste management.

Mywork onlandfill impacts hasincluded devel oping and presenting severa two-day short-courses
devoted to landfills and groundwater quaity protectionissues. These courseshave been presented through
the American Society of Civil Engineers, the AmericanWater Resources Association, the Nationa Ground
Water Association in several United States cities, including New Y ork, Atlanta, Seettle and Chicago, and
the Universty of Cdifornia Extenson Programs at severa of the UC campuses, as well as through other
groups. | have been and continue to be an American Chemica Society tour speaker, wherel am invited
to lecture on landfills and groundwater quality protection issues, as wdl as domestic water supply water
quality issues throughout the US.
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Dr. G. Fred Lee and Dr. Anne Jones-Lee have prepared professiona papers and reports on the various
areas in which they are active in research and consulting including domestic water supply water qudlity,
water and wastewater trestment, water pollutioncontrol, and the eval uationand management of theimpacts
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Assessing the Potential of Minimum Subtitle D Lined Landfills to Pollute:
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Abstract

The US EPA Subtitle D regulaions specify as a minimum, MSW landfills be lined with a Sngle
composite liner which is part of a leachate collection and removal system. Upon reaching the landfill
capacity, alow-permesability cover is indadled. A groundwater monitoring system is used to detect liner
falure during the 30-year mandated post-closure care period. The waste in a minimum Subtitle D “dry
tomb” landfill will be athreat to pollute groundwaters by leechate, effectively forever. The landfill liner and
cover have afinite period of time when they can be expected to function effectively to keep moisture out
of thelandfill that generates leechate and to collect leachate formed within the landfill. The groundwater
monitoring sysems typically used with monitoring wells having zones of capture of about one foot on each
sde, spaced hundreds of feet gpart, have low probabilities of detecting landfill liner failure that leads to
groundwater pollution before off-site pollution occurs. The 30 years of mandated post-closure careis an
infinitesmally smdl part of the time that the waste in a minimum Subtitle D “dry tomb” landfill will be athreat
to generate leachate that can pollute groundwater. Fundamentdly, the minimum Subtitte D MSW landfill
isatechnologicaly flawed approach that, at best, only postpones when groundwater pollution occurs for
those landfills Sited at geologically unsuitable Sites, i.e. those without natural groundwater quality protection.
The US EPA Subtitle D regulations do fall to address the judifidble NIMBY associated with active life
releases (odors, dust, blowing paper, etc.) from the landfill to the surrounding area. This paper discusses
the defidendesin minimum Subtitle D landfilling of MSW and provides guidance on dternative landfilling
approaches that can protect public hedlth, groundwater resources, environment and the interests of those
within the sphere of influence of the landfill.

The complete paper is available from www.gfredlee.com.

1. Lee, G.F. and Jones-Leg, A., “ Assessing the Potential of Minimum Subtitle D Lined Landfills to Pollute:
Alternative Landfilling Approaches” Proc. Air and Waste Management Assoc. 91% Annud Megting, San
Diego, CA, available on CD ROM as paper 98-WA71.04(A46), 40pp, June (1998). Also available at
http:/Amnww.gfredlee.com.



Deficienciesin Subtitle D Landfill Liner Failure and
Groundwater Pollution Monitoring*

G. Fred Lee, PhD, PE, DEE, President Anne Jones-Leg, PhD, Vice President
G. Fred Lee & Associates
El Macero, CA 95618

Abstract

The US EPA (1991) MSW Sulbtitle D landfill regulations require a groundwater monitoring system
based on vertica monitoring wells located at a point of compliance for monitoring that is no more than 150
meters from the down groundwater gradient edge of the landfill. The regulations specify that a detection
monitoring program be implemented which has a high religbility of determining when leachate-polluted
groundwaters reach the point of compliance. A critical review of the implementation of the Subtitle D
landfill liner failure detection gpproach using the typica current groundwater monitoring approach shows
that minimum Subttitle D landfills are being permitted with monitoring wells spaced one hundred to one
thousand feet apart. The 1990 work of Dr. J. Cherry showed that plagtic sheeting lined landfills such as
a minmum Subtitle D landfill, will intially produce narrow plumes of groundwater pollution that arise
through leachate leskage through the plagtic sheeting liner that could readily pass by the typica point of
compliance groundwater monitoring well array without being detected by the monitoringwells. Thispaper
reviews the deficiencies in the Subtitle D groundwater monitoring approach in detecting groundwater
pollution associated with the inevitable liner failure before widespread, off-gite pollution occurs. Also
presented is information on dternative monitoring approaches that have a high reigbility of detecting liner
fallure before sgnificant groundwater pollutionoccurs. The recommended monitoring system involvesthe
use of a double composite liner with a leak detection system between the two liners where the lower
composite liner functions as a pan lysmeter for the upper compogte liner.

The complete paper is available from www.gfredlee.com.

! Presented at US EPA national Water Quality Monitoring Conference Reno, NV July (1998)
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On Augud 9, 1996, the Centrd Vdley Regiond Water Qudity Control Board (CVRWQCB)
adopted Waste Discharge Requirements (WDR's) for the Universty of Cdifornia, Davis “west” landfill
WM U-1 closure and the development of an expanded but non-contiguous*west” landfill inthe same region
(WMU-2). Prior tothat timethe petitioner, Dr. G. Fred Lee, had submitted several setsof detailed written
comments on the inability of the CVRWQCB saff’ s proposed closure of WMU-1 and the devel opment
of WMU-2 to conform to WRCB'’s Title 23, Cdifornia Code of Regulations (23 CCR), Division 3,
Chapter 15 (hereafter Chapter 15) aswell asthe state Landfilling Policy adopted in June 1993. A copy
of these comments is appended to this Petition. Order No. 96-228, adopted by the CVRWQCB on
Augud 9, 1996, covering the closure of WMU-1 and the development of WMU-2, will not conform to
State Water Resources Control Board (State Board or WRCB) Chapter 15 requirements of protecting
groundwaters from pollution (impaired use) by landfill leachate for as long as the wastes in the exising
landfill (WMU-1) and in the proposed landfill (WMU-2) will be athrest.

Requested Action

It is requested that the State Board conduct atechnica review of the adequacy of Order No. 96-
228 to protect the groundwater resourcesinthe vicnity of landfill WM U-1 fromfurther pollutionby landfill
leachate and from landfill leachate that will be developed inthe proposed new landfill WM U-2for aslong
asthe wastesinthe landfill will be athreat. As part of this review, the WRCB should provide guidanceto



the CVRWQCB on how, in light of current understanding of the ability of today’s landfill containment
systems and groundwater monitoring systems, the closure of WM U-1 and the development of WMU-2
can be achieved to protect groundwatersfrom pollution by landfill leachate for aslong asthe wastesinthe
landfill will be a threat. It is requested that the State Board remand Order No. 96-228 back to the
Regiona Board with specific ingructions that this Board should comply withthe full requirements st forth
inChapter 15 and intoday’ s Landfilling Policy of protecting groundwatersfrompol lutionby landfill Ieachate
for aslong as the wagtes in the landfill will be a threet.

Background Information

The Univergty of Cdifornia, Davis has a long history of congtructing campus landfills that cause
highly sgnificant groundwater pollution. At thistime, UCD hasfour such campus landfills. Three of these
(landfills 1, 2, and 3) are located at the LEHR site. Thisis a national superfund site because of the
groundwater pollution that has occurred at UCD’ scampus landfills. Landfill 2 has a chloroform plume of
groundwater pollutionthat extends over amile under adjacent properties. 1t is known that there are other
groundwater pollution plumes associated with hazardous and radioactive wastes that have been placed in
UCD campus landfills a the LEHR gte. The full extent of the pollution from landfill 2, as well as other
LEHR gte landfills and waste disposal aress, is not known.

In 1966 UCD closed landfill 3 at the LEHR site and began to operate, what it calls now, the
campus landfill (the “west” campus landfill, landfill 4, WMU-1). That landfill hasreceived campuswadtes,
whichindude materids typicaly representative of municipd solid wastes, hazardous wastes, and, according
to the former dump-tender for landfill 4, radioactive waste from the LEHR dte. Aswiththe LEHR Ste
landfills, large amounts of chloroform were dumped as wastes by UCD at landfill 4. Thishas caused a
chloroformand other V OC groundwater pollutionplume that extendsfor some unknown distance beyond
a mile to the northeast of the landfill. There are aso other groundwater pollution plumes that are
characterized as municipd solid waste leachate associated with the “west” landfill.

Closure of WM U-1

Under threat of a proposed Cease and Desist Order, drafted by the Central ValeyRegiond Water
Quality Control Board staff, which was scheduled to be reviewed by the Board on August 9, 1996, the
UCD L. Vanderhoef administration, without public review, sgned a Stipulated Agreement with the Yolo
County Department of Public Hedlththat cals for termination of waste receipt at WM U-1 and the closure
of thislandfill in afive year period by November 1, 2001 (see Order No. 96-228, page 9). Tothepublic,
this period of time appears to have been selected to enable the UCD L. Vanderhoef adminidration to
deveop thefifth campus landfill (WMU-2).

The petitioner finds that since WMU-1 has been polluting and continues to pollute
groundwater s with landfill leachate, the five year period of time that the Central Valley Regional
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Water Quality Control Board and Y olo County Department of Public Health allowed the UCD L.
Vander hoef administration to terminate accepting campuswastes at WM U-1, is an excessive
period of time of continued groundwater pollution by thislandfill beforeits closure.

The petitioner requests that the State Board remand Order No. 96-228 back to
CVRWQCB for reconsideration of the period of timethat WMU-1 shall remain active and be
allowed to continue to pollute groundwater s by landfill leachate.

As discussed in the attachments, induding the Augugt 5, 1996 and especidly the September 1,
1996 letters to Tom To, Director Yolo County Environmental Heelth, there are several aspects of the
Stipulated Agreement and Order No. 96-228 of concern to the petitioner and to the public on the
continued operation of WMU-1. These include the following:

. WMU-1 has been and is currently polluting groundwater with landfill leachate.

. Continued acceptance of wastes at this landfill will increase the total amount of groundwater
pollution that will occur under the current closure provisions adopted by the CVRWQCB on
August 9, 1996. The taxpayers of California who must fund the remediation of the UCD L.
V anderhoef adminigration’ s continued pollutionof groundwater by WM U-1 should be entitled to
closure of WMU-1 as soon as possible.

. Yolo County Department of Public Works operates a municipad solid-waste landfill that could
accept UCD campus wastes immediadly.

. Whilethe UCD L. Vanderhoef adminigrationdamsthat five more years of groundwater pollution
by WMU-1 is needed for economic reasons before it can be closed, the economic andyss
conducted by the UCD L. Vanderhoef adminidration is fundamentdly flawed in that it fals to
consider the true cost of landfilling in WMU-1. The UCD L. Vanderhoef administration has
chosen to ignore in its economic andyds the cost of groundwater pollution and the associated
remediation of the polluted groundwaters.

. The primary judtification for continued operation of WMU-1 for a five year period is that this
period of time would be needed for the UCD L. Vanderhoef administrationto develop and place
in operation UCD campus landfill 5 (WMU-2). However, as discussed herein, the UCD L.
V anderhoef adminigration’ seconomic andyss, which purports to show that it is chegper for this
adminigration to continue to operate campus landfills rather than disposing of its campus wastes
inthe Yolo County landfill, is unrdiable. Dr. L. Wegge, Professor of Economics Emeritus, has
conducted a review of the rdiability of the UCD L. Vanderhoef adminidtration’s andyss which
attempts to judify continued landfilling of wastes (see July 27, 1996 letter from the petitioner to
Karl Longley) in which Dr. Wegge has found that UCD’s economic analysis of near-term
economicsisflawed. Further, as the petitioner has pointed out in his comments on the UCD L.
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Vanderhoef adminigration’'s sdf-certified draft and FEIRs, the UCD L. Vanderhoef
adminigtration’ seconomic anayss totaly ignores the long-term costs associated withremediation
of groundwater pollutionthat will occur if WM U-2is constructed asdlowed inthe CVRWQCB' s
August 9, 1996 Order No. 96-228.

A proper economic andysis will show that it is cheaper for the University of Cdifornia, Davis and
the taxpayers of Cdifornia to terminate, as soon as possible, i.e. within no more than atwo year
period, the operaions of WMU-1. Further, a proper economic analyss would show that it is
improper for the UCD L. Vanderhoef administration to burden the taxpayers of the state withthe
large cogts that will accrue associated withthe eventua pollutionof groundwaters by the proposed
WMU-2.

Itisrequestedthat the State Board take the necessary action to cause the CVRWQCB
toissuearevised Order that will allow WM U-1 to continue to accept wastes only until June 30,
1998. By that date, the UCD L. Vanderhoef administration must make arrangements to, and
implement, management of campus solid wastes at the Yolo County landfill.

Closure of WM U-1
Order No. 96-228 gtates on page 8, item 19, under the section “Landfill Closure Specifications’

“ At closure, WMU-1shall receivea final cover consisting, at a minimum, of atwo-foot think
foundation layer which may contain waste materials, overlain by a one-foot thick clay liner
that has an hydraulic conductivity of no morethan 1 x 10 cr/sec, and finally by a one-foot
thick vegetative soil layer, or an engineered equivalent final cover approved by the Board
pursuant to Sections 2510(b) and (c) of Chapter 15.”

On January 18, 1996, the petitioner provided ChairmanLongley withadetailed discussion of the
inadequacies of the proposed approach for closing WMU-1 (see pages 5-8 of the January 18, 1996
correspondence). The petitioner specificaly quoted from a CVRWQCB December 1, 1995
memorandum, authored by Mr. Morris of the Regiona Board staff, which states,

“The discharge shall neither cause nor contribute to the contamination, degradation, or
pollution of ground water via the release of waste constituentsin either liquid or gaseous
phase.”

“ The discharge shall not cause any increase in the concentration of waste constituentsin
soil-pore gas, soil-poor liquid, soil, or other geologic materials outside of the new waste
management units if such waste constituentscould migrateto watersof the State--in either
the liquid or the gaseous phase—and cause a condition of contamination, pollution,
degradation, or nuisance.”
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Chapter 15, Article 8, Section 2580(a) states,

“ Classified waste management units shall be closed according toan approved closureand
post-closure maintenance plan which providesfor continued compliancewiththeapplicable
standardsfor waste containment and precipitation and drainage controlsin Article4 of this
subchapter, and the monitoring program requirements in Article 5 of this subchapter,
throughout the closure and post-closure maintenance period. Thepost-closuremaintenance
period shall extend as long as the wastes pose a threat to water quality.”

ThewastesinWM U-1will be athreet to groundwater quality effectively forever. Therefore, UCD
mugt close WMU-1linsuchaway asto prevent further and continued pollutionof groundwaters, induding,
in accord with Porter-Cologne “threet,” the unsaturated (vadose) zone under the landfill forever. It is
obvious upon examination of the CVRWQCB Order No. 96-228, item 19 under landfill closure
specifications quoted above, that a two-foot foundation layer overlain by a one-foot thick clay layer with
ahydraulic conductivity of less than 1 x 10 cm/sec that is covered with a one-foot thick vegetative soil
layer as specifiedinOrder No. 96-228 cannot conform to the prevention of further groundwater pollution
by WM U-1for aslong asthe waste in this landfill will be athreet. At best, the prescribed cover will only
dow down for a short period of time the generation of leachate in the landfill that will lead to further
groundwater pollution. Therefore, Order No. 96-228 will lead to aviolation of Chapter 15 requirements
in the closure of WMU-1.

Bascdly the CVRWQCB g&ff and Board are perpetuating the highly inappropriate approach that
was adopted in the mid-1980s for cloang landfills by dlowing landfill owners to congtruct the minimum
landfill cover requirementsirrespective of theauitability of the sitefor alandfill. TheUniveraty of Cdifornia,
Davis*“wes” landfill location has been demonstrated to be a highly unsuitable ste for alandfill. The ste
does not provide natura protection of the groundwater resources underlying the landfill from pollution by
landfill leachate. This is well demongrated by the fact that there is large groundwater pollution plume
associated withWMU-1. Therefore, in order to stop further groundwater pollution by landfill leachatein
accord with the explicit requirements set forth by Mr. Morris and Chapter 15, it will be necessary to
congtruct alandfill cover on landfill WMU-1that isfar more effective in preventing moisturethat entersthe
landfiill cover from precipitation than can be achieved with one foot of clay with a permeshility lessthan1
X 10° cm/sec at the time of construction. The petitioner’ s January 18, 1996 letter to Chairman Longley
provides additiond informationonwhy the landfill cover specifiedinOrder No. 96-228 cannot comply with
regulatory requirements.

One of the key issuesthat hasbeen discussed in previous correspondence (see petitioner’ sAugust
8, 1996 letter to Karl Longley) is the ability of the Univerdity of Cdifornia, Davis to comply with the
monitoring requirements set forth in the Order of detecting dessication cracks that occur in the low
permesbility layer of the cover within a short time after ingtdlation. While the CVRWQCB daff have
stated that UCD mugt be able to do this, they have not responded to the petitioner’ srequest of how, infact,
this can be done. As discussed above, the low permeability layer of compacted clay is buried under a
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topsoil layer. This overlying layer will not necessarily show dessicationcracks. If it does experience such
cracks, the cracks will not necessarily be at the same location as the cracks that will occur in the low
permesbilitylayer. Asthe petitioner hasdiscussed, thissituation representsanimpossiblerequirement since
it cahnat, in fact, be implemented under the cover design set forth in the Order.

Inthe past, as discussed inthe petitioner’ s previous correspondence onthis matter, and at the time
the current practice for closing landfills was adopted in the mid-1980s, it was assumed a landfill owner
could not develop a landfill cover that could, in fact, prevent moisture from entering the landfill and
generding leachate that leads to groundwater pollution for as long as the wastes in the landfill represented
athreat. By the late 1980s, it was becoming well known by professondsin the field that landfill covers
of the type specified in Order No. 96-228 would not prevent appreciable moisture fromentering alandfill
generding leachate that, at a geologicaly unsuitable Site such as the UCD “west” landfill location, would
lead to groundwater pollution. Asdiscussed inthe enclosed correspondence, (seein particular the January
18, 1996 letter to Karl Longley from the petitioner) this problem has become so well recognized today
among professionds inthe landfill design and water pollutioncontrol fidd that the American Society of Civil
Engineers hed a nationa conference in San Diego, Cdiforniain the fall of 1995 to discuss this problem.
Severd of those, suchas Dr. David Danid of the Univergity of Texas, Augtin and the petitioner, presented
invited papers at this conference addressing thisissue. Dr. Danid, again, pointed out as he had in 1990,
in the US EPA seminar lectures he gave around the country on landfill dosure issues, induding in San
Francisco, that today’s landfill coverswill not prevent moisture from entering the landfill which generates
leachate that can lead to groundwater pollution.

In the petitioner’ s January 18, 1996 letter to Karl Longley, which responded to correspondence
fromthe Regionad Board' ssaff to UCD, concerning closure of WM U-1, the petitioner provided additiona
references to the literature onthistopic aswel as discussed again the findings of the state of Wisconsinin
their sudies of the late 1980s on the deficienciesin compacted soil layers of the type that are prescribed
for the closure of WMU-1 in Order No. 96-228 to prevent moisture from entering the landfill for aslong
as the waste represents a threat and could generate leachate and cause further groundwater pollution.

There is no question about the fact that if WMU-1 is closed as prescribed in Order No. 96-228
it is likdy that within the firs summer ater closure, significant dessication cracks will occur in the low
permesability layer that cannot be discerned from the surface. These cracks will dlow moisture that
penetratesthrough the top soil layer to enter the landfill and generate leachate. Whilethisproblemiswell
understood by Regiona Board and State Board staff and other professondsin thefied, no oneiswilling
to change the approach. This approachhas beendlowed to be used for dosing landfills for those landfills
cited at ageologicaly unsuitable Site, i.e. does not have natura protection of the groundwater resources
hydraulicly connected to the landfill. It has been known for many yearsthat closing landfills with one foot
of compacted soil with a permesability of lessthan 1 x 10 cm/sec will not develop a closure that for any
ggnificant period of time complies with the Chapter 15 requirements, as well as those prescribed by Mr.
Morris in his|etter to the University of Cdifornia, Davis quoted above, of protecting groundwaters from
further pollutionby landfill leachate. Inthe past, the Regiona Board' sstaff and Board, to the extent that
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they were informed by their staff of the deficiencies in the landfill closure approaches that have been
approved sncethe late 1980s, apparently took the attitude that there waslittleel sethat could be done, and
besides Chapter 15 specifiesthe one foot of lessthan 1 x 10 cmy/'sec as the minimum landfill cover closure
low permeshiility layer design. Regiond Board staff have informed the petitioner that solong asthe State
Board does nothing to correct this minimum design requirement, they will continue to recommend to their
Boards what they know to be an inadequate landfill closure gpproach in terms of complying with the
Chapter 15 requirements of protecting groundwaters from pollution by landfill leachate for aslong asthe
wastesinthe landfill will be athreat. Bascdly, the Regiond Board’ s $&ff are passing the buck onthisissue
to the State Board. The State Board and its staff, however, clam that in accord with Chapter 15
requirements, it is the responghbility of the Regiond Boards to ensure that an adequately designed low
permesbility layer is, infact, designed, constructed, and maintainedto prevent further groundwater pollution
by landfill leechate for aslong as the waste in the landfill will be athrest.

The Stuation today is sgnificantly different than it wasjust a couple of years ago with respect to
developing landfill covers that will, in fact, comply with Chapter 15 requirements of preventing further
groundwater pollution by waste-derived condituents. As discussed in the petitioner’s previous
correspondence withthe Board, there are now several companiesthat manufacturelesk detectable covers
for landfills. These sysems can be inddled and operated at a reasonable cost and, thereby, enable the
landfill owner to comply with Chapter 15 requirements of preventing further leachate pollution of
groundwaters by an exidting landfill.

The petitionerrequeststhat the State Water Resour cesControl Boar dtakethe necessary
action to cause the Central Valley Regional Water Quality Control Board to amend Order No.
96-228torequirethat the Univer sity of California, Davis devel op alandfill cover lowper meability
layer that will be designed, constructed, operated, monitored, and maintained for aslong asthe
waste in WMU-1 will bea threat. Thiscover must comply to the high degree of certainty with
Chapter 15 requirements of preventing further groundwater pollution by WM U-1 waste-derived
congtituents. It should beunder stood for the pur poseof planning, that theperiod of timethat this
lowper meability layer must function as prescribed should be consider ed infinite and, therefore,
will require effective monitoring and maintenance.

These proposed amended Order requirements can be readily implemented through the
incorporation of one of severa leak detectible covers that are commercidly available today.

Development of WM U-2
Page 4, item 28 of Order No. 96-228 states,
“ The Discharger proposesto construct WMU-2 withacompositeliner system that meetsthe

prescriptive requirements of federal Subtitle D regulations of landfill liners. The liner will
consist of two feet of compacted soil having a maximum hydraulic conductivity of 1 x 107
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cm/sec cover ed by a60-mil high density pol yethylene geomembrane. Ablanket typeleachate
collectionandrecovery system (LCRS) overlying the compositeliner will becoveredbyaone
foot thick operations layer. The LCRSwill consist of a onefoot layer of gravel on the base
of the WMU and a geosynthetic net on sideslopes.”

Page 4, item 32 of Order No. 96-228 states,

“This Order implements (1) the Water Quality Control Plan for the Sacramento River and
SanJoaquinRiver BasinThird Edition; (2) the prescriptivestandardsand performancegoals
of Chapter 15, Division 3, Title 23 of the California Code of Regulations, effective 27
November 1984, and subsequent revisions; (3) the prescriptivestandards and performance
criteriaof Part 258, Title40 of the Code of Federal Regulations (Subtitle D of the Resource
Conservation and Recovery Act); and (4) State Water Resources Control Board Resolution
No. 93-62, Policy for Regulation of Discharges of Municipal Solid Waste, Adopted 17 June
1993

As discussed herein, a critica review of the regulatory requirements as set forth in the Centra
Vadley Regiond Water Quality Control Board Basn Plan shows that the Water Qudity Objectives For
Groundwaters, Chemica Condtituents requires that,

“ Ground waters shall not contain chemical constituents in concentrations that adversely
affect beneficial uses.”

There is no question that Order No. 96-228 provisions covering the design of WMU-2 with a
gangle compositeliner of the minimum Subtitle D type quoted above cannot comply withthe CVRWQCB
BasinPlanrequirementsquoted above inpreventing groundwater pollutionby chemical congtituents derived
from WMU-2 that adversaly affect beneficia uses of the groundwater.

Chapter 15, Article 4, Section 2540(c) states,

“Class Il landfills shall have containment structures which are capable of preventing

degradation of waters of the state as a result of waste discharges to the landfills if site

characteristics are inadequate.”

Chapter 15, Article 5, Section 2550(a) states,

“The giting, design, construction, and operation standards contained elsewhere in this

subchapter and in Title 22 of this code are intended to prevent adverse impacts on water

quality.”

Chapter 15, Article 5, Section 2550(d) states,
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“ Theregulationsunder thisarticle apply during the activelifeof the wastemanagement unit
(including the closure period). After closure of the waste management unit, theregulations
in this article apply during the post-closure maintenance period unless all waste, waste
residues, contaminated containment system components, and contaminated geologic
materials have been removed or decontaminated at closure.”

Article 1, Section 2510(a) States,

“ Requirements in this subchapter are minimum standardsfor proper management of each
wastecategory. Regional boardsmay impose mor e stringent requirementsto accommodate
regional and site-specific conditions.” [emphasis added]

As quoted above, the Chapter 15 performance standard to which WMU-2 must conform is the
prevention of impaired use of groundwaters from waste-derived congtituents for as long as the wagtes in
the landfill represent athreat. It isimportant to note that this performance standard is far more gtrict than
that of the US EPA’s RCRA Suhbtitle D requirements. The US EPA, as part of adopting Subtitle D
minimum single compogte liner, ated in the Federa Register covering the proposed regulations (August
30, 1988),

"First, eventhe best liner and leachate collection system will ultimately fail due to natural
deterioration, and recent improvements in MSAWLF (municipal solid waste landfill)
containment technologies suggest that releases may be delayed by many decades at some
landfills."

The US EPA Criteriafor Municipd Solid Waste Landfills (July 1988) stated,

"Once the unit is closed, the bottom layer of the landfill will deteriorate over time and,
consequently, will not prevent leachate transport out of the unit.”

US EPA, "Solid Wagte Disposa Facility Criteria; Proposed Rule,” Federa Register 53(168):33314-
33422, 40 CFR Parts 257 and 258, US EPA, Washington, D.C., August 30, (1988).

USEPA, "Criteriafor Municipa Solid Waste Landfills" US EPA Washington D.C., July (1988).

The petitioner has provided, as an addendum to this Petition, severd of Dr. Jones-Lee' s and the
petitioners reports which review the ability of a Subtitle D single composite liner to prevent leachate from
passing through the liner and causing groundwater pollution for aslong asthe wasteina Subtitle D landfill
of the type that UCD proposesto construct as WM U-2 will be athreat. These papersand reportsprovide
referencesto the literature covering the publications of othersonthistopic aswell. A review of the current
literature pertinent to the US EPA’s 1988 statements on the eventud failure of Subtitle D liners quoted
above shows they are gpplicable to today’ s Subtitle D landfills.
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Thereis no doubt Order No. 96-228 statements on page 4, items 28 and 32 are not reliable. A
minimum Sulbtitle D liner system as proposed for WMU-2 cannot comply with either the Basin Plan
requirementsfor groundwater qudity protectionor the groundwater protection performance requirements
of Chapter 15. Even Mr. J. Stagner of the University of Cdifornia, Davis, who isresponsble for UCD’s
landfilling operations, admitted at apublic meeting held in May 1996 that UCD’ s proposed WM U-2 will
cause groundwater pollution. Order No. 96-228 must, based on thisissue aone, be remanded back to
the Centrd Vdley Regiond Water Qudity Control Board to resolve the highly sgnificant incongstency
between items 28 and 32 on page 4 of the Order.

It isrecommendedthat the WRCB remand Or der No. 96-228 back tothe CVRWQCB to
require that if the UCD L. Vander hoef administration proceeds with developing WM U-2, this
landfill be designed, congructed, operated, closed, and provided with post-closure care
(monitoring and maintenance) so there is a high probability that the waste constituentsin this
landfill will not pollute-impair the groundwater r esour cesin the vicinity of the landfill for aslong
asthewastesin the landfill are a threat.

In the accompanying attachment “ Recommended Design, Operation, Closure and Post-Closure
Approachesfor Municipa Solid Waste and Hazardous Waste Landfills” the petitioner has discussed how
such alandfill could be developed. The minimum requirements for WMU-2 should be those et forth in
this report. Failure of the State and Regiona Boards to adopt this approach will ultimately lead to yet
ancther landfill in Cdiforniathat is polluting the groundwater resources of the date.

Closure of WM U-2

Order No. 96-228 does not provide any information on the proposed approach for closure of
WMU-2 other than agenerd statement that it shal conform to the requirements set forth in Chapter 15.
This can be interpreted to mean that Since the proposed design of WM U-2involvesthe use of aminimum
Subtitle D liner, a plastic sheeting layer shdl be incorporated into the landfill cover. As discussed in
previous correspondence and is wel known in the literature, a minimum Subtitle D landfill closure cover
that incorporates a sngle plagtic sheeting layer will not prevent moisture from entering the landfill and
generding leachate that can cause groundwater pallution. As with the compacted clay layer that UCD
proposes for dosng WMU-1, the pladtic sheeting layer will be buried below covered materias and,
therefore, is not avalable for visud ingpection. Aswith the liner materids, the plagtic sheeting layer in a
landfill cover will deteriorate, likely a a greater rate than the liner, ultimately becoming ineffective in
preventing moisture that penetrates the top soil layer of the cover fromentering the wastes and generating
leachate.

It isrecommendedthat the WRCB remand Order No. 96-228 back tothe CVRWQCB to

require that, as a minimum, this Or der specify the closure of WM U-2 shall be done in suchaway
as to provide a high degree of rdiability in preventing moisture from entering the landfill that
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gener ates leachate that could lead to groundwater pollution for aslong as the wastes in the
landfill represent athreat.

The UCD L. Vanderhoef adminigtrationshould know now that minimum Subtitle D landfill closure
approacheswill not be dlowed at WMU-2. WMU-2 could, based on current technology, be closed with
aleak detectible cover system of the type described above for WMU-1.

Groundwater Monitoring

Order No. 96-228 requireson page 2, second paragraph, under the section” Required Monitoring
Programs,”

“For any given monitored medium, a sufficient number of samples shall be taken from all
Monitoring Points and Background Monitoring Points to satisfy the data analysis
requirements for a given Reporting Period, and shall be taken in a manner that ensures
sampl e independence to the greatest extent feasible.”

Article 5, Chapter 15, Section 2550.1 requires,

“ detectionmonitoring...to provide the best assuranceof thedetection of subsequent releases
from the waste management unit.”

Further, Chapter 15 requires that a sufficient number of monitoring wells be located so thet they,

“ ...providefor the best assurance of the earliest possible detection of areleasefromawaste
management unit.”

Article 5, Chapter 15, Section 2550.5 states,

“(a) For each waste management unit, the regional board shall specify in the waste
discharge requirements the point of compliance at which the water quality protection
standard of Section 2550.2 of this article applies. The point of compliance is a vertical
surface located at the hydraulically downgradient limit of the waste management unit that
extends through the uppermost aquifer underlying the unit.”

Examination of Order 96-228, Attachment B shows that the UCD L. Vanderhoef administration
has proposed, and the CV RWQCB hasaccepted, one upgradient (M W-8) and threedowngradient (MW-
6, MW-12, and MW-13) at the point of compliance, groundwater monitoring wells for WMU-2. The
three downgrading monitoring wells are spaced approximately 300 to 400 feet apart. The sampling of
these wellsin accord with conventiond requirements will result in extraction of water from the aquifer at
amaximum distance of about one foot from eachwell, i.e. the zone of each capture has a radius of about
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onefoot. Therefore, for the wellsthat are spaced 300 feet gpart at the point of compliance, there is 298
feet at this point through which leachate that will leak through the liner system could pass without being
detected by the monitoring wells.

Cherry (1990) (see enclosed) has discussed the leskage of |eachate through flexible membrane-
lined landfills of the WMU-2 type. He pointsout that the initid |eakage will occur at tears, rips, and points
of deterioration in the plastic sheeting layer. These lesks will produce finger plumes of leachate of afew
feet wide at the point of compliance for groundwater monitoring. It is obvious that the groundwater
monitoring approach proposed by UCD and accepted by Central Valey Regiond Water Quality Control
Board, as st forth in Order NO. 96-228, is fundamentally flawed. Obvioudly, it cannot conform to
Chapter 15 requirements or Subtitle D requirements of detecting |leachate-polluted groundwaters arising
from leakage through the Subtitle D liner before widespread groundwater pollution occurs.

The highly sgnificant deficiencies in the proposed groundwater monitoring approach have been
previoudy brought to the attention of the CVRWQCB and itsstaff on severa occasions (see the January
18, 1996 letter fromthe petitioner to Karl Longley as one example). The gaff and the Board have chosen
to ignore this Stuation and have proceeded with accepting an obvioudy flawed groundwater monitoring
approach that, at best, can be described as cosmetic. It isimportant to note that over dmost two years
ago, the petitioner, in connection with the review of the UCD L. Vanderhoef adminigration’s then Draft
EIR, pointed out that the groundwater monitoring approach proposed for WMU-2, as well as other
aspects of the proposed approach for devdopment of WMU-2, would not be protective of the
groundwater resourcesinthe vicinity of thet landfill. The UCD L. Vanderhoef adminigtration, inresponse
to the petitioner’ scomments made on the Draft EIR, damed that sncethe Central Valey Regiond Water
Qudity Control Board would approve the groundwater monitoring program, it must be an adequate
program to satisfy Chapter 15 requirements.

Once agan, it is the deficiencies in which the way the Centra Valey Regioral Water Quality
Control Board' s gaff have been and continue to implement Chapter 15 requirements that aredlowingthe
development of landfillsinthe Central Valey Region that will obvioudy not prevent groundwater pollution
for as long as the waste in the landfill will be athreat as aresult of leakage through the Subdtitie D liner.
Further, this leakage will not be detected at the point of compliance for groundwater monitoring by a
groundwater monitoring program of the type specified in Order No. 96-228 before wide-spread pollution
of groundwaters has occurred.

It isrecommended that the WRCB remand Order No. 96-228 back to CVRWQCB with
ingructions that the Regional Board mustdevel opagroundwater monitoring programfor WM U-
2 that will, in fact, provide, in accord with Chapter 15 requirements,“ ...for the best assurance of
the earliest possible detection of a release from a waste management unit.”
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Inthe petitioner’ s previous correspondenceto the Board and as discussed herein, it is possible to
reedily develop a groundwater monitoring program that will have a high probability of detecting leachate
leskage through the Subtitle D liner when it occurs in a sufficient amount to potentidly pollute the
groundwatersunder the landfill. The approach recommended isthe one that has been adopted in the state
of Michigan under that state’'s Rule 641. The gpproach that should be used at WMU-2 isto require, as
anumber of other states now require, a double composte liner be constructed at WMU-2. The lower
composite liner is separated from the upper compositeliner by alesk detection layer of the type typicaly
used in RCRA Suhtitle C landfills. When leachate is detected in the leak detection layer in sufficient
quantities to potentidly pollute groundwaters underlying the landfill, if the lower composite liner were not
present, the landfill owner/operator must stop this leskage or remove the waste from the landfill (landfill
mining). Landfill mining is becoming recognized as an effective tool in preventing groundwater pollution by
landfill wastes. If the UCD L. Vanderhoef administration wishes to proceed with the development of
WMU-2, a groundwater monitoring system of this type must be required. Failure to do so will result in
WMU-2 being in violaion of Chapter 15 groundwater monitoring requirements.

A review of other aspects of the surface and groundwater monitoring requirements set forth in
Order No. 96-228 shows that an inadequate frequency of monitoring and parameters for monitoring is
gpecified in this Order. These issues can be addressed whenthis Order is remanded back to the Central
Vadley Regiond Water Qudity Control Board.

In summary, as documented herein, the Centrd Valey Regiond Water Quality Control Board's
Order No. 96-228 does not require that UCD construct WM U-2 in such a manner as to conform to
Chapter 15 and to the WRCB Landfilling Policy. If thislandfill is alowed to be constructed as proposed,
it will cause groundwater pollution. The naturd Strata at the location of WM U-2 has been demonstrated,
based on the Stuation at nearby WMU-1, to be unsuitable for alandfill of thistype. While, as discussed
herein, a landfill could be developed at the WM U-2 site that would be protective, it will have to be of
sgnificantly different design than that specified in Order No. 96-228.

Need for Timely Action by State Board

Order No. 96-228 sets forth the general aspects of the minimum design and other requirements
for WMU-1 closure and for the development of WMU-2. While the details of the desgn of WMU-1
closureand WM U-2 development will be submitted by UCD tothe Central Valley Regiond Water Quality
Control Board a sometime in the future, the way that this Order isimplemented by the Regiond Board
mandates that the public petition the State Board at this time on the deficienciesin the Order in order to
have the State Board review these deficiencies. The public does not have a mandated opportunity to
review the details of the design of the landfill cover for WM U-1or the liner, leachate collectionand remova
system, groundwater monitoring system, and proposed approach for closng WMU-2. Thereview of the
details of the design, etc. is done by the Regiona Board' s Saff without Board and public review.
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The public has substantia reasonto question, based on previous correspondence discussed by the
petitioner and Order No. 96-228, whether the Regiond Board' s saff will, in fact, require the University
of Cdifornia, Davis to meet current regulatory requirements for protection of surface and groundwaters.
As discussed herein, the Regiond Board's daff have chosen to interpret Chapter 15 and Subtitle D
minimum design gandards as equivdent to Chapter 15's groundwater protection performance standard.
This approach is contrary to the State Water Resources Control Board' s statement at the June 1993
hearing where the State Board adopted the current Landfilling Policy which incorporated Subtitle D
minmumdesign standards into Chapter 15 requirements, where Chapter 15's minimum design standards
wereless protective than Subtitle D requirements. At this hearing, in response to a questionthe petitioner
raised with the Board, the Board members explicitly stated that Chapter 15's groundwater protection
standard must be achieved by the new Landfilling Policy. Further, they stated that the minimum design
standards set forth in the new Landfilling Policy should not be interpreted to be equivaent to the
groundwater protection requirements set forth in Chapter 15.

Favorable action on this Petition will be the first step in correcting asgnificant error that hasbeen
made by the Regiond Water Qudity Control Boardsin implementing Chapter 15. Asaresult of having
served as an advisor to the State Board' s staff in the early 1980s in the development of Chapter 15, the
petitioner iswell aware of the intent of this regulation. It clearly was not that of the gpproach used by the
Regiond Boardsinitsimplementationof dlowing the congtructionof new landfillsand the closure of exiding
landfillsin such away asto only postpone for a rdaively short period of time, compared to the time the
wastesin the landfill will be athreat, the pollution of groundwaters by the wastes.

At thistime, the Regiond Board' s saff dam, inanattempt tojudtify their obvious technicdly invdid
approachfor developing orders for landfill closure and development of new landfills, it isthe respong bility
of the State Board to correct Chapter 15 s0 the Regionad Boards cannot use the minimum design
containment component standardsfor landfillswheresuchstandardsare inadequate for groundwater quality
protection. Further, Regional Board staff have informed the petitioner that because of political and other
pressures, they must require the same design for landfill closure and new landfill devel opment for dl landfills
in thar region. Obvioudy, such clams are strongly contrary to the intent of Chapter 15, which was to
require landfill developers sdlect more appropriate Stes for landfills, i.e. those that provide natura
protection. Chapter 15 explicitly states that an unsuitable Site for alandfill can be used provided that an
engineered aternative containment system design, congtruction, operation, closure and post-closure care
is provided which will perform in accord with the Chapter 15 groundwater protection standard of no
impaired use of groundwaters by waste-derived congtituents for as long as the wastes represent a threst.
While in the past there was limited understanding of the deficiencies in how Chapter 15 was being
implemented a the Regiond Board level, today these deficienciesarewdl known. It istimefor the State
Board to take action on this matter to either correct the deficiencies on how the Regiond Boards are
implementing Chapter 15 or to amend Chapter 15 soit isclear that the landfilling of wagte in this Sate, as
well asthe closure of exiding landfills, will not be done insuchaway to protect the groundwater resources
in the state from pollution by landfill leachate.
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If the State and Regiond Boards are uwillingto requirethat dl future closures of landfills and the
development of new landfills comply with a high degree of certainty with Chapter 15 requirements, then
the WRCB should immediatey take action to amend Chapter 15 s0 the groundwater protection standard
of protecting groundwatersfrom pollution-impaired use fromlandfill leachate set forthinthis regulation are
no longer part of the regulation. It istime for the State Water Resources Control Board, the Regional
Water Quality Control Boards, and the state of Cdifornia to stop living alie about the protection being
provided for groundwater resources by the approachesbeing used inthe design, congtruction, closure, and
post-closure care of municipal olid waste landfills. The public should be reliably informed about the
protectionbeing provided by the State Water Resources Control Board and by the Regiond Water Quality
Control Boardsinthar implementation of the regulations governing the landfilling of municipa solid wastes
aswdl asthe closure of exigting landfills. Withfew exceptions, dl of the Chapter 15 aswell as Subtitle D
landfills will eventudly pollute groundwaters by landfill leechate in violation of Chapter 15 requirements.
In some cases, these violaions will generate leachate plumes that extend well over a mile down
groundwater gradient from the landfill.

Today the sate of Cdifornia is practicing a defacto “zone of attenuation” landfilling gpproach in
which landfill leachate is dlowed to pollute groundwaters at distances of up to a mile or more from the
landfill. Often these leachate plumesextend under adjacent property ownerslands. Theleast that should
be done, if the Regional and State Boards are unwilling to implement the technology available today in the
design, congtruction, operation, closure, and post-closure care of municipd solid waste landfills to comply
with Chapter 15 requirements of protection of groundwater quality from impairment by landfill leachate,
is for the Water Resources Control Board to amend Chapter 15 to eiminate the overal groundwater
protection performance standard set forthinit and require that landfill owners acquire sufficent buffer lands
S0 that the leachate plumes generated by today’ s landfills will occur under landfill owner property lands.

Inadequacies of Order to Conform to Legal Requirements

Order No. 96-228 governing the closure of UCD "west" landfill, WMU-1, and the development
of anew "west" landfill, WMU-2, will lead to violaions of the groundwater protection requirements set
forth in Title 23, Divison 3, Chapter 15. Asdiscussed herein, various sections of this regulation explicitly
require that the landfill containment system components achieve the same degree of groundwater quality
protection as that achieved by a landfill sited where the natural Strata protect the groundwaters from
impaired usefor aslong as the wastes in the landfill will be athreat. Today's understanding of the behavior
of municipd solid wastesin a Subtitle D "dry tomb" landfill as well asthe understanding of the behavior of
the various components of the landfill containment system (cover, liners, leachate collection and removd
system, etc.) and an understanding of the rdiability of the groundwater monitoring systemsbased onvertical
monitoring wells spaced hundreds of feet gpart clearly and unequivocally leads to the conclusion that the
development of WM U-2 as proposed by the Univerdity of Cdifornia, Davis L. Vanderhoef adminigtration
and the closure of WMU-1 as proposed in Order No. 96-228 will, in time, cause violations of Chapter
15 requirements of protecting groundwatersfromimpaired usefor aslong as the wastes represent athrest.
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These specific issues have beendiscussed indetall inthis Petition.  Specific citation of sections of Chapter
15 that are pertinent to this Order are provided herein.

Interested Parties

Thereare alarge number of individuas who areinterested inthe proper closure of the UCD “west”
landfiill, WM U-1, and the proposed development of WMU-2. Appended to this Petition are two petitions
that have been signed by members of the public who have expressed an interest in this matter. It can be
concluded that those listed onthese public petitions represent part of the public who are highly concerned
about the inadequacies of UCD’ s solid waste management activities.

Inadditionto those specificaly concerned withthe UCD “west” landfill matters, thereisasoalarge
number of people who are concerned with Putah Creek water quality issues. Putah Creek water quality
isintimatey tied to UCD’ s mismanagement of its campus solid wastes in landfills that do not protect the
groundwatersfromimpaired use, Snceat least thus far the UCD L. Vanderhoef adminigtration’ sapproach
to remediationof the west” landfill leachate-poll uted groundwatersisto discharge these groundwaters after
minimd trestment to Putah Creek. Therefore, it is gppropriate to conclude that the public members of the
“interested parties’ listed inthe Petitionfiled by the petitioner on the technica deficienciesin Order No. 96-
227 dso have an interest in the Petition on Order No. 96-228.

The CVRWQCB has indicated through its mailing of the "Notice" of the "Adopted New Waste
Discharge Requirements’ as set forthin Order No. 96-228 of August 16, 1996, that the following agencies
and/or individuals are interested in this Order:

Ms. Betsy Jennings, State Water Resources Control Board, OCC, Sacramento
Ms. Liz Haven, State Water Resources Control Board, DCWP, Sacramento

Ms. Beatrice Poroli, California Integrated Waste Management Board, Sacramento
Office of Drinking Water, Department of Health Services, Sacramento
Environmental Mgmt. Branch, Department of Health Services, Sacramento
Department of Fish and Game, Rancho Cordova

Mr. Craig Walker, Yolo County Department of Environmental Health, Woodland
Yolo County Planning Department, Woodland

Mr. Eric Vanderbuilt, Sacramento County Public Works, Sacramento

Mr. Wayne Pickus, Camp Presser & McKee, Inc., Walnut Creek

Mr. Stephen Chen, City of Stockton, Stockton

Solano County Environmental Health Department

Solano County Planning Department

Mr. Wesley Wooden, Davis

Ms. Jeane-Marie Olmo-Resendiz, Davis

Mr. ChrisHordey, Davis

Mr. Mark Bonetti, Davis
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Ms. Julie Roth, Davis
Mr. [dc] G. Fred Lee, El Macero

Addresses for these agencies and individuas are available from the CVRWQCB.

Inaddition, the fallowing individuds have attended CV RWQCB meetings on UCD landfill maiters. Some
of these may be duplicate of some of those who have signed the enclosed petitions.

Richard Winger

Dos Pinos Ranch

37884 Russ| Boulevard
Davis, CA 95616

Yvonne Le Maitre

23090 Myrtle Lane
Woodland, CA 95695
Represents T. S. Glide Estate

Molly Webster
26880 Cassidy Lane
Davis, CA 95616

George Crum
19 Priscilla Court
Winters, CA 95694

Hearing

The petitioner requests that, if necessary, a hearing be held to discuss these issues. While the
petitioner believes that adequate evidence has been presented to endble the State Board to act on this
meatter inaffirmation of the Petition, if the State Board concludes otherwise, thena hearing is requested for
full public review of the issues.

The petitioner requests that, if necessary, a hearing be held to discuss these issues. While the
petitioner believes that adequate evidence has been presented to enable the State Board to act on this
meatter inaffirmationof the Petition, if the State Board concludes otherwise, thena hearing is requested for
full public review of the issues.

Notice of Appeal
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A copy of this Petition has been provided to the Centra Valey Regiond Water Qudity Control
Board and Chancdlor L Vanderhoef of the University of Cdifornia, Davis.

A copy of the request that was made by the petitioner to the Regionad Board is enclosed.
Overall Conclusons and Recommendations

The location where the UCD L. Vanderhoef administration has proposed to construct a new
minimum Subtitle D Iandfill (WMU-2) is ageologicdly unsuiteble sitefor suchalandfill. 1t has been found
that the substrata under that proposed landfill, which is the same as that under WMU-1, will alow waste-
derived condtituentsin landfill leachate to pass through the vadose zone into the saturated groundwaters
under the site. The minimum Subtitle D single composite liner will, a best, only postpone when leachate
generated in the landfill will pass through the landfill containment system into the underlying groundwater
system. The groundwater monitoring requirements set forthin Order No. 96-228 are highly ineffective in
complying with the Chapter 15 requirements of detecting leachate-polluted groundwaters at the point of
compliance before widespread pollutionoccurs beyond this point. Basically, the construction of WMU-2
as proposed and alowed by Order No. 96-228 will result in a landfill that will violate Chepter 15
requirements for protection of groundwater quality from impaired use by waste-derived condtituents for
aslong asthe wagtesin the landfill represent athrest.

Requiring that the UCD L. Vanderhoef administration comply with Chapter 15 requirements in
developing WM U-2 inaccord withprovidingahigh degree of certainty that the groundwatersinthe vicinity
of this landfill will be protected from impaired use by waste-derived constituents will not represent a
sgnificant economic hardship to the Univeraity of Cdifornia, Davis. Alternaivewastedisposd facilitiesare
reedily availableto UCD at the Yolo County landfill. The use of these fadilities will result in a Sgnificant
economic savings to the taxpayers of Cdifornia snce future generations will not have to pay for the high
costs of remediating WM U-2 |eachate-caused groundwater pollution.

Itistimefor the State Water Resources Control Board to start to correct the errorsthat are being
made at the Regiond Board leve throughout the state where Regiona Boards such as the Centra Vley
Regiond Water Qudity Control Board are adopting landfill closure and landfill development orders that
obvioudy cannot conform to Chapter 15 and the WRCB Landfilling Policy requirements of protecting
groundwaters from impaired use by landfill-derived waste components for as long as the wastes in the
landfill will be a threat. In the mid-1980s, when the current landfill development and landfill closure
approaches were adopted by the Regiona Boards, there was limited understanding in the deficiencies of
these approaches in complying with Chapter 15 requirements. In the past half dozenyears sufficient new
information has devel oped on the ability of compacted clay and/or plagtic sheeting-lined and/or covered
landfills to prevent groundweter pollution by landfill leachate for as long as the wadgtes in the landfill
represent athreat, so that today the State Board and the Regiona Boards have anobligationto the public,
and especidly to future generations, to implement this new information into an updated landfill closureand
development implementation approach that will, in fact, comply with Chapter 15 requirements. As
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discussed herein, the technology is available today to develop landfillsin California that will be protective
of the gat€' s highly vauable groundwater resources. While the initia cogt of developing such landfillsis
afew centsper day per personmorefor those who contribute waste to a landfill than the current minimum
Subtitle D landfilling approach, the true cost of this gpproach is far chegper whenproper consderation is
givento the fact that ultimately today’ s Subtitle D landfills and those that are closed with minimum Chapter
15 landfill cover requirementswill pollute groundweters necessitating expensive groundwater remediation.

The petitioner would be happy to answer questions on any aspects of this matter. He strongly, in
the name of future generations groundwater resources, recommends that the State Water Resources
Control Board take the necessary actionto correct the highly Sgnificant errors being made inimplementing
Chapter 15 by the Regiond Water Quaity Control Boards. Thisprocess can beinitiated through the State
Board acting favorably on this Petition.



List of Correspondence Pertinent to Petition

Letter to Karl Longley, Chairman, regarding G. Vaughn December 1, 1995 |etter to UCD on closure of
UCD west landfill, WMU-1, and the development of WMU-2, from G. Fred Lee, dated January 18,
1996.

Letter to Karl Longley, Chairman, responding to T. Pinkos' letter of February 22, 1996 regarding UCD
landfill matters, from G. Fred Lee, dated May 19, 1996.

Letter to Karl Longley, Chairman, regarding Notice for comment on the Board' s Draft Ceaseand Desist
Order No. 94-226 for the continued operation of the UCD “west” landfill, from G. Fred Lee, dated July
27, 1996.

Letter to Karl Longley, Chairman, regarding saff reports covering the UCD landfill matters that are to be
reviewed by the CVRWQCB on August 9, 1996, from G. Fred Lee, dated August 3, 1996.

Letter to Tom To, Director, regarding UCD Stipulated Agreement of July 10, 1996, from G. Fred Lee,
dated August 5, 1996.

Letter to Karl Longley, Chairman, responding to Mr. Pinkos August 5, 1996 letter on UCD landfill
matters, from G. Fred Lee, dated August 8, 1996.

Letter to Karl Longley, Chairman, regarding a complaint on the inappropriate approach followed by the
Board in the admissionof reportsinto the record for the August 9, 1996 hearing, fromG. Fred Lee, dated
August 18, 1996.

Letter to TomTo, Director, regarding UCD Stipulated Agreement covering the closure of WMU-1, from
G. Fred Lee, dated September 1, 1996.
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Ligt of Municipd Solid Waste Landfills and Groundwater Quality Protection Issue Papers Developed by
Drs. G. Fred Lee and Anne Jones-Lee

Jones-Lee, A. and Lee, G.F., "Groundwater Pollution by Municipa Landfills. Leachate Compostion,
Detection and Water Qudity Sgnificance,” Proc. Sardinia '93 1V _Internationa Landfill Symposum,
Sardinia, Italy, pp. 1093-1103, October (1993).

Lee, G.F. and Jones-Leg, A., "A Groundwater Protection Strategy for Lined Landfills"™ Environmenta
Science & Technology, 28:584-5 (1994).

Cherry, JA., "Groundwater Monitoring: Some Deficiencies and Opportunities,” Hazardous Waste Site
Investigations, TowardsBetter Decisons, Lewis Publishers, Proc. 10th ORNL Life Sciences Symposium,
Gatlinburg, TN (1990).

Parsons, A.M., and Davis, P.A., "A Proposed Strategy for Assessng Compliancewiththe RCRA Ground
Water Monitoring Regulations,” Current Practices in Ground Water and Vadose Zone Investigations,
ASTM STP 1118, David M. Niglsen and Martin N. Sara, Eds,, American Society for Testing and
Materids, Philadelphia, PA (1992).

Lee, G.F. and Jones-Lee, A., "Detectionof the Failure of Landfill Liner Systems,” Report of G. Fred Lee
& Associates, El Macero, CA, April (1996).

Lee, G.F. and Jones-Lee, A., "Landfilling of Solid & Hazardous Waste: Facing Long-TermLiability," IN:
Proc. 1994 Federal Environmenta Restoration 111 & Waste Minimization Il Conference, Hazardous
Materials Control Resources Ingtitute, Rockville, MD, pp. 1610-1618, April (1994).

Lee, G.F. and Jones-Lee, A., "Dry Tomb Landfills," MSW Management, 6(1):82-89 (1996).

Lee, G.F. and Jones-Lee, A., "Landfill Leachate Management: Overview of 1ssues,” MSW Management
6:18-23 (1996).

Lee, G.F. and Jones-Lee, A., "Overview of Landfill Post Closure Issues," Presented at American Society
of Civil Engineers Convention sessondevoted to "Landfill Closures- Environmenta Protection and Land
Recovery,” San Diego, CA, October (1995).

Lee, G.F. and Jones-Lee, A., "Geosynthetic Liner Systems for Municipd Solid Waste Landfills: An

Inadequate Technology for Protection of Groundwater Qudity?' Waste Management & Research,
11(4):354-360 (1993).
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Lee, G.F. and Jones-Lee, A., "Evduation of the Potentid for a Proposed or Exigting Landfill to Pollute
Groundwaters," Report of G. Fred Lee & Associates, El Macero, CA, 18 pp, July (1996).

Lee, G.F. and Jones, R.A., "Municipad Solid Waste Management in Lined, ‘Dry Tomb’ Landfills: A
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G. Fred Lee & Associates

27298 E. El Macero Dr.
El Macero, California 95618-1005
Tel. (530) 753-9630 « Fax (530) 753-9956
e-mail: gfredlee@aol.com
web site: http:/AMww.gfredlee.com

March 28, 1997
John Caffrey, Chairman
State Water Resources Control Board
P.O. Box 100
Sacramento, CA 95812
Supplement to Petition A-1042
Order 96-228
Dear Chairman Caffrey:

Recently, several sgnificant events have occurred that are pertinent to the petition | filed last
September on the technicd defidencies in the Central Valey Regiond Water Quality Control Board's
(CVRWQCB) Order 96-228 devoted to the WDRs covering the University of Cdifornia-Davis s(UCD)
development of another campus landfill that will ultimately pollute groundwaters. Asdiscussed below, there
isample judtification for amending my Petition A-1042 covering Order 96-228. The primary judtification
for amending this petition is a March 19, 1997 memorandum from H. Schueler which brings out for the
firg ime that the State Water Resources Control Board hasadopted a“ postion” withrespect to the ability
of minimum Subtitle D landfillsto protect groundwaters from impaired use by waste-derived congtituents
for aslong as the wadte in the landfill will be a threet.

Mr. Schudler gates in his memorandum that:

“ The performance standards are:

. For Class Il landfills [82540 (a)], ‘Class Il waste management units shall be
designed and constructed to prevent migration of wastes from the waste
management unitsto adjacent geologic materials, ground water, or surface water,
during disposal operations, closure, and the post-closure maintenance period’;
and

. For Class Il landfills [82540 (c)], ‘Class Il landfills shall have containment
structures which are capable of preventing degradation of waters of the state as a
result of waste discharges to the landfillsif site characteristics are inadequate.’

It is our position that a properly-installed single composite liner meets both
performance standards, whereas a clay liner does not. It isimportant to note that these
performance standards address the entire containment system for the landfill, not just the
liner. Thefinal cover also provides an important measure of protection over the lifetime of
the landfill.”



While Mr. Schudller did not definewho “ our” wasor is, fromhismemoit appearsthat the WRCB
has practiced rule-making on groundwater quality protection provided by a minimum Subtitle D landfill
without public review, which is contrary to the public’s interest and is leading to a highly ingppropriate
approach in the way in which the Regionad Water Qudity Control Boards are implementing Chapter 15
and Subtitle D requirements.  Further, the “position” that Schueller described that has been adopted by
the WRCB was a the time that it was adopted (during or post 1993) with the Board' s incorporation of
US EPA Subtitle D requirementsand Chapter 15 requirementsinto the Board' s current Landfilling Policy,
not in accord to what was wdl known at the time of adoption of this position on the &bility of a angle
composite liner and a minimum Sulbttitle D landfill cover astypicdly congtructed and maintained and the
groundwater monitoring systems that are dlowed to be developed by Regiond Water Quality Control
Boardsas part of issuing WDRs for new or expanded |andfills to protect groundwatersfromimpaired use
for aslong asthewasteinaMSW Ilandfill will be a threat. It ishighly ingppropriate and contrary to the
public’sinterest for the WRCB, without public rule-making, to dlow itsstaff, H. Schudller . d., to adopt
this pogtion snceit was at the time of adoption and is now technicdly invdid.

While it is unclear whether H. Schueller understands the obvious technica deficiencies with a
minimum Subtitle D landfill thet he Satesin hisMarch 19, 1997 memo, whichsetsforththe “position” that
the WRCB has adopted on the protective nature of a Subtitle D landfill of the type being implemented
today by Regiona Water Quality Control Boards, members of the Clean Water Program Staff have for
yearsunderstood these problems. Infact, as| testified at the CVRWQCB' s February 28, 1997 hearing,
former members of his gaff (Gil Torres) have tetified and produced documents concerned with specific
landfill reviews (Azusa Landfill and Keller Canyon Landfill) that have been brought to the atention of the
State Board that a single composite liner does not comply with Chapter 15's performance standards of
protecting groundwater qudity from impaired use for as long as the waste in the landfill will be athresat.
Further, other members of the Clean Water Program staff who understand and will discusslandfill liner and
cover properties and the unrdiability of the current groundwater monitoring systems of the types being
dlowed by Regiond Water Qudity Control Boards in WDRs for minimum Subtitle D landfills have
indicated to me, on anumber of occasions, that aminimum Subtitle D landfill asit isbeing implemented by
Regiona Boards would not, in their opinion, prevent groundwater pollution by landfill leachatefor aslong
asthe wagte in the landfill would be athrest.

Further, with respect to the Keller Canyon Landfill review that took place severd years ago, the
State Board gaff documents clearly ddlineate that a single composite liner does not comply with Class |l
requirementsof “ . . .prevent(ing) migration of wastes fromthe waste management unitsto adjacent
geologic materials.” It wasin connection withthe Keler Canyon Landfill review by the State Board that
the State Board “ management” decided to overrule the staff’ s position on thisissue and inform the Board
that asingle compodte liner in the Keler Canyon Landfill setting would conform to Chapter 15'sClass |
landfill liner requirements, eventhoughit was obvious, as discussed by the State Board staff, that this was
not afactua statement about the expected performance of asngle compositeliner. 1t gppearsthat that may
have been the situation where the Board adopted the position that Schudller referred to in his March 19,
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1997 memorandum for Class Il landfills. However, to my knowledge, the issue of whether a minimum
Subtitle D landfill will conformto Chapter 15 groundwater protection performance standards of protecting
groundwaters from impaired use for as long as the waste will be athreat has not been addressed by the
WRCB, except inthe case of the Azusa Landfill where the State Board concluded that BFI should not be
permitted to expand that landfill witha Sngle composite liner because of the ingbility of a Sngle composite
liner to protect the groundwatersinthe San Gabrie Basinfrom landfill Ieachate pollution for aslong asthe
wadte in the Azusa Landfill will be athreet.

The ability of aminimum Subtitle D landfill of the type thet isbeing permitted by Regional Boards
across the gtate today to conform to Chapter 15's groundwater quality protection performance standard
is the key issue that was raised in the Petition | filed to the State Water Quadlity Control Board on
September 9, 1996 governing the waste discharge requirements for the University of Cdifornia-Davis
proposed expangonof itscampus landfill. On August 9, 1996 the Centrd Vadley Regiond Water Qudlity
Control Board adopted Order 96-228, dlowing the development of a new campus landfill adjacent to an
exiging campus landfill that had produced a groundwater pollution plume of over one mileinlengthdue to
chloroform and other VOC's. This CVRWQCB Order alows UCD to construct a minimum Subtitle D
landfill at a Ste where it is obvious that the natura strata underlying the location of the landfill will not
prevent groundwater pollution by waste-derived condtituents.

H. Schueller’s March 19, 1997 memo has direct bearing on the adequacy of the State Board's
review of this Petition. Asit standsnow, the focus of the Petition must be on the rdiability of the*position”
that was adopted by the State Board without rule-making that asserts that aminimum Subtitle D landfill
such asthat proposed by UCD for its fifth campus landfill covered by CVRWQCB Order 96-228 will
prevent groundwater pollution by waste-derived congtituents for as long as the waste in the landfill will be
athreat. The UCD campus landfill Stuation is one where UCD adminidirations have been congtructing
campus landfills for managing the campus’ s solid wastesfor over 50 years. While the past adminigtrations
and the current L. Vanderhoef adminidtration assert thet it is“chegper” for UCD to continue to manage
its campus solid wastes by congtructing on-campus landfills, this economic evauation has been found to
be fundamentaly flawed snceit only congderstheinitid cogt of landfilling and ignores the massve costs
that the people of Cdiforniaare having to pay for cdeaning up the polluted groundwaters that arise from
UCD’s campus landfills,

UCD now has four campus landfills, dl of whichare currently polluting groundwaters. The UCD
Vanderhoef adminigration damsthat it ischeaper to condruct afifth campus landfill, which even its own
daff admitted to the public will also pollute groundwaters, rather than take the campus waste to the Yolo
County landfill, which has the capacity to immediately accept these wastes. Three of UCD’s former
landfills are part of the UCD-DOE LEHR nationd Superfund ste located on the UCD campus. It is
important to note that it was not the DOE-sponsored  activities that have led to the massve groundwater
pollution by UCD’s campus landfills. This pollution arisesfromthe mismanagement of campus wastes by
UCD. The fourth campus landfill is under clean-up orders because of the over one mile long plume of
polluted groundwaters that it has created. It, too, should be part of the nationd LEHR Superfund Ste;
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however, for political reasons the regulatory agencies are unwilling to act on the public's request to have
this Ste declared as part of the LEHR Superfund site.

It is clear that preventing UCD from continuing to congtruct campus landfillsis inthe best interest
of the state of Cdifornia aince the ultimate cost to the Sate taxpayers of managing UCD’ s campus wastes
by landfilling at the Y olo County Landfill isfar less than the cost that the taxpayers will have to pay when
they spend the tens of millions of dollarsthat will be needed for cleaning up the groundwater pollution that
will occur at the UCD proposed fifthcampus landfill.  Therefore, the review of the Petition covering the
sgnificant technica deficienciesin Order 96-228 can and should focus on the technical issues of whether
aminmum Subtitle D landfill system will protect groundwaters from impaired use for as long asthe waste
in the landfill will be athrest.

Mr. Schudler did not indicate in his March 19, 1997 memorandum whether he understands and
acknowledges that the municipad solid waste in aminimum Subtitle D “dry tomb” landfill thet it permitted
under Order 96-228 will be athreat to pollute groundwaters effectively forever. Therefore, Mr. Schudller,
in his March 19, 1997 memorandum is either Sating that the WRCB has, within the past few years since
adopting his stated “pogtion”, criticaly reviewed the professiond literature on the expected performance
of minimum Subtitle D landfill containment and monitoring systems in preventing pollution of groundwaters
from waste-derived condtituents impairing their use over the effective infinite period of time the waste in
such alandfill will be athreet, or the State Board adopted his stated “ position” without reviewing what is
wedl known inthe literature on the ingbility of the minimum Subtitle D landfill liner, cover, and groundwater
monitoringsystemsto prevent groundwater pollutionby waste-derived condituentsfor aslong asthewaste
in the landfill will beathreat. In ether case, the Board' s action with respect to adopting this postion is
highly ingppropriate.

Itisnow clear that aslongasMr. Schudler’ sstated WRCB “postion” stands, that thereisno way
that the public who are concerned about the qudity of future generations groundwater resources in the
state canreceive afair review of the adequacy of WDRsissued by Regiona Boards for proposed landfills
or landfill expansons toincorporate what has beenreadily know for anumber of yearsin the professond
literature about the inability of a minimum Subtitle D landfill liner and cover system and groundwater
monitoring system as typicaly implemented by Regiona Boards for Subtitle D landfills to protect
groundwaeters of interest to the public and future generations from impaired use by MSW |eachate for as
long asthe waste in the landfill will be a threst.

For aperiod of about ayear in 1994-1995, | was involved in areview of the operations of Placer
County’ s Western Regiond Sanitary Landfill (WRSL). The client for whom | worked subsequently sold
the property that is being sgnificantly adversaly impacted by the WRSL. | have not beeninvolved withthe
new ownersin review of the CVRWQCB' s proposed WDRsfor the proposed expansion of the WRSL.
| did, however, on my own initiative, as part of my concern about more reliable groundwater quality
protectionthanis being practiced in Cdifornia by Regiond Water Quaity Control Boards inthe permitting
of landfills, submit comments to the CVRWQCB on the sgnificant deficiencies in the staff’ s proposed
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WDRs for the continued operation of the WRSL. Since, based on past experience, the CVRWQCB
conducts its hearings for some issues, which the Board Chairman or certain Board members want to see
approved, in a manner that the public finds is strongly contrary to enabling the public to express their
concerns on issues, | attempted to ask the CVRWQCB g&ff at the February 28, 1997 Board hearingon
the saff's proposed waste discharge requirements for the continued operation of the Placer County
Western Regiond Sanitary Landfill about the appropriateness of the review conducted by the gtaff in
determining whether the proposed WDRs complied with Chapter 15's requirements of protecting
groundwaters from impaired use for as long as the wastes represent a threst.

The questions focused on the appropriateness of the CVRWQCB' s approach for developing the
WDRs for the WRSL rdative to the WRCB's regulatory requirements. It is this Stuation thet led Mr.
Pinkosto ask Mr. Schudler for information on the State Board' s position on the protective nature of a
minimum Subtitle D landfill sngle compogte liner cover and groundwater monitoring sysems to comply
with Chapter 15's requirements of protecting the groundwater from impaired use where it is understood
that the waste in such landfillswill be a threet effectively forever. As| testified at the February 28, 1997
CVRWQCB hearing, in the past it has been the State Board's position as evidenced by testimony at
hearings, memos, and persond discussons that a sngle composite liner would not comply with Chapter
15's requirements of protecting groundwater quaity from impaired use at a geologicaly unsuiteble Stes
wherenaturd protection of groundwater resourceswas not avalable. It appearsnow from Mr. Schudller’s
memorandum in response to Mr. Pinkos's request, that the State Board has, since 1993, reversed its
positiononthis matter without proper rule-making. Further, thisreversd of itspositionisnot in accord with
what isknown in the professiond literature about the ability of aminimum Subtitle D landfill containment
system and groundwater monitoring systems as being implemented by Regiona Boards today to protect
groundwaters from impaired use for aslong as wagtes in the landfill remain athrest.

Mr. Pinkos, through his request, has opened the door to a more comprehensive review of issues
than would have been possible without Mr. Schueller announcing for the first time to my knowledge that
“our” , presumably the Board, ether directly or through delegated authority, had adopted a*“postion” that
a minimum Subtitle D landfill could be sited anywhere in Cdifornia and be protective of groundwater
resources in accord with Chapter 15 requirements of no expected impaired use for as long as the waste
in the landfill will be athreet. This represents aggnificant change in Board policy fromwhat was adopted
by the Board in connection with the Board's position on the expanson of the Azusa Landfill in the early
1990's.

It is important in reviewing this matter to incorporate the Porter-Cologne requirements for
addressing athreet of pollution, in which,

“‘Threaten,” for purposes of this section, means a condition creating a substantial
probability of harm, when the probability and potential extent of harm make it reasonably
necessary to take immediate action to prevent, reduce, mitigate damages to persons,
property, or natural resources.”
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Clearly, the permitting of aminimum Subtitle D landfill at a geologicdly unsuitable site such asthe UCD
West Landfill ste, or the WRSL ste, where it is obvious that the proposed WDRs will not be protective
in accord with Chapter 15 requirements of preventing impaired use of groundwaters for as long as the
waste in the landfill will be athreat would be in violation of Porter-Cologne “thresten” requirements.

Rather than filing another petition with the State Board to address these issues, such as could be
filed on the significant technica deficiencies in the CVRWQCB’'s WRSL expansion, | have decided that
the best way to address the issues that have arisenbecause of H. Schudler’ sMarch 19, 1997 stated State
Board “paogition” on the protective nature of minimum Subtitle D landfills, would be to amend the Petition
filedwith the State Board on the CVRWQCB'’ s inadequate WDRs st forth in Order 96-228 to ask the
State Board to specifically address in a full public arena the appropriateness of the pogtion that H.
Schueler indicates was adopted by the Board that aminimum Subtitle D landfill has a high probability of
protecting groundwaters from impaired use, i.e. does not threaten groundwaters, for aslong aswaste in
the landfill remains athrest.

This amendment to my Petitionincdudes asking the State Board members and their staff to review
the questions that were origindly developed for the WRSL's WDRs in the context of basicdly the same
issues associated with the UCD’ s West Landfill Site under Order 96-228. Whilel am not filing apetition
on the ggnificant technica deficiencies in the CVRWQCB’s WDRs adopted for the expansion of the
WRSL, | have included the questions that are pertinent to the WRSL Stuation in the set of questions sSince
addressing these questions will demondirate a pattern that has been adopted by the CVRWQCB' s d&ff
and Board infaling to conduct a proper andyss of ste conditions in developing WDRs for landfills. With
few exceptions, the same issues gpply to the WDRSs governing both landfills. Bothlandfills are proposed
to be developed a geologicdly unsuitable sites, where natura protection has been demongtrated to not
exis. Therefore, the basic question that the State Board must address is whether a minimum Subtitie D
liner system, the minimum Subtitle D cover system, and the groundwater monitoring systems that the
CVRWQCB hasdlowed for the UCD West Landfill development can be expected to have ahighdegree
of reigbility of containing waste-derived condtituents effectivey forever, i.e. that the construction of the
UCD West Landfill as proposed under Order 96-228 has alow probability of threatening groundwater
qudity, impairing its use forever.

Please find enclosed a recent report that | have developed: “ Deficiencies in US EPA Subtitle D
Landfillsin Protecting Groundwater Quality For AsLong asMSW isaThreat.” This report summarizes
many of the key issuesthat need to be addressed in connectionwithevauating whether aminimum Subtitle
D landfill will protect groundwaters from impaired use for as long as the wastes in the landfill represent a
threat. | ask that this report and the enclosed questions become part of the administrative record for this
amended Petitionand be reviewed by the State Board as part of addressingtheissuesraised inthe Petition.
These materids, coupled with the papers and reports that are part of the adminigtrative record associated
with my appeal of CVRWQCB Order 96-228 serve as a technica basis to the literature which
demonstratesthat Sncethe early 1990s, it has beenwdl understood by professondsin the landfilling fied
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that a minimum Subtitle D landfill containment system and groundwater monitoring system as typicaly
implemented by Regiond Boards cannot comply with Chapter 15's groundwater qudity protection
gtandards. Further, as discussed herein, the Regional Boards have been adopting WDRsfor landfills thet
obvioudy cannot comply with Subtitle D requirements. While it may be possible after appropriate rule-
meking for the State Board to adopt Mr. Schueller’ s stated “position” which is contrary to the literature,
such adoption must be done in a ful public process where the public has the opportunity to review and
inform the Board of the appropriateness of such a position.

| request as part of my Petition on the sgnificant technical deficiencies of Order 96-228 thet the
Board conduct thisreview. If the Board concludes after proper public rule-making that it isin the best
interest of the state of Cdifornia to adopt a “pogdtion” on the ability of a minimum Subtitle D landfill
containment system and groundwater monitoring system as implemented by Regiona Boards to protect
future generations groundwatersfrom pollutionby landfill leachate eventhough such a position is contrary
to the professond literature pertinent to this topic, thenthe public will have had an appropriate opportunity
to have reviewed this position as it should have had before it was adopted by the State Board without
proper rue-making. Adopting that position is a clear indication that this Board wishes to continue to
practice cheaper than real cost garbage disposal in minimum Subtitle D landfills at the expense of future
generations groundwater resources, aswell astheir hedth, welfare and interests.

Thank you for consideration of this matter. Please contact me if you have any questions abot it.

Sincerely yours,

G. Fred Lee, PhD, DEE

Copy to:  Governor P. Wilson

Members, SWRCB

Ed Schnabel, Chairman CVRWQCB

W. Pttit

J. Bennett

J. Leon SWRCB

L. Vanderhoef

Petition Order N0.96-228 mailing list
GFL:ad
Enclosures
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State Water Resources Control Board
Office of Chief Counsd
901 P Streete Sacramento, California 95814+ (916) 657-2154
Mailing Address. P.O. Box 100+ Secramento, California 958 12-0100
FAX (916) 653-0428 Internet Address: http://www.swrch.ca.gov
Gray Davis Governor

April 17, 2000
CERTIFIED MAIL

Mr. G. Fred Lee

G.Fred Lee & Associates
27298 El Macero Drive
El Macero, CA 956 18-

Dear Mr. Lee

PETITION OF G. FRED LEE (WDR ORDERS 96-227 AND 96-228 FOR THEUNIVERSITY OF
CALIFORNIA AT DAVIS CAMPUS LANDFILL GROUND WATER CLEANUP
SYSTEM)CENTRAL VALLEY REGION: DISMISSAL SWRCB/OCC FILE A-1042

The State Water Resources Control Board'sregulations on review of water qudity petitions provide, in
relevant part:

If formal dispositionof the petitionis not made by the state board within 270 days of the writtennotification
provided for in Section 2050.5, the petition is deemed denied.” (Title 23, Cdifornia Code of Regulations,
Section 2052(d).)

| am writing to inform you thet this 270-day time period has eapsed in this maiter.

If you have any questions about this matter, please contact Jorge A. Leon, Senior Staff
Counsd, in the State Water Resources Control Board’s Office of Chief Counsd, at (916)
657-2428.

Sincerdy,

Craig M. Wilson
Assgant Chief Counsdl

cc: Mr. Gary M. Canton Executive Officer

Centra Vdley Regiond Water Qudity
Control Board
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3443 Routier Road
Sacramento, CA 95 827-3003
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