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Technical Review gegort

1
The Technical Review is five sections titled Introduction,
Methodology, Genenal Overview, Detailed Technical Evaluation and
Recommendations. The following responds to each section based on
the available dat%.

1. Introduction

This section ralses no issues or comments, but references to two
Terra Vac reports ifor different dates and the same report number.
Both the April 17, 1995 (TVR-3) and the May 25, 1995 (TVR-4)

reports are FreegProduct Removal Report 95-01; the May report

should be Report QP-O2

2. Methodology |

|

EPAs contractor ”revmew focused on performance information that
specifically relamed to product (petroleum fuel) recovery,
corrective action, and the site characterization performed
previously at the ﬁ;w Way Fuel Pacility (p.2). Under Terra Vacs

contract with the Navy, the performance of the product recovery
system was initially limited to installation and operation of free
product recovery systems. The operations where conducted only as
an interim measur¢ on the wells present, in response to the
Puertc Rico Underground Storage Tank (UST) regulation of the EQRE,
while others Lndepgndently performed site characterization.

Accordingly, whlle the methodology selected for the review is
proper for a comprehensmve remediation program, it may create
overreaching expecyatlons with respect to the 4 selected monthly
reports reviewed in this case. However, this is a good opportunity
to take a look atl the big picture, especially in light of the
complex dynamic 1nformat10n gathered to date, in response tc EPAs

review and presentéd in the Multi-Phase Report, and enhance product

recovery operatlons in a manner that is most cost effective for the
overall cleanup of the site.

3. General OverVLew

There is a consensus that the four monthly reports present only a
fraction of the data needed to evaluate the performance and
efficiency of the VAR system. However, the basxc assumption used
by the EPAs contrabtor performance evaluation is beyond the scope
of the contract. The review “assumes the existence of an O & M
Plan [Operations and Maintenance Plan]. The performance of the
VAR system is compared in the four monthly reports to the product
recovery system in; terms of the parameters of concern from the
contract perspective, that is, product removal rates and product
thickness in operating wells.
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The overview further considers the “need to relate the data which
are collected during each reportlng period to deslqned and/or
predicated performance ranges contained in the O & M Plan." Again,
these conditions would be typical for a priori design which is
"built to SpeleICatlons." However, such a design did not exist
during reporting iperiod due the constraints of the contracting
mechanisms of produclng "build to specifications." Furthermore,
the time allowed| for installation of the recovery system was
characteristic wxﬁh an emergency response approach~~that is, do the
best with what we| ! have at the time.

In respect to the; limitations of the contracting mechanisms and
initial objectives of the product removal system, the VAR system
is an obvious lmQrovement over the other four product removal
systems compared in the four reports and the Multi~Phase Recovery
Report. The reviéw suggests that data collected should “serve as
criteria for Lden%lfylng when the VAR system no longer provides
remediation benefmt in excess of unassisted passive sklmmlng It is
obvious from the reports the benefit of the VAR system is more
beneficial than the passive skimming system since the product
recovery rate is always greater with the VAR system. Furthermore,
additional remedihtion benefits are gained at no extra cost as the
soils and groundwater are remediated simultaneously.

The review also sguggests “time series charts and graphics that
allow rapid analy%is of performance trends. There are over 50
such charts and graphics presented in the Multi-Phase Report.
Charts and graph& not provided in previous reports are not
within scope of the original product recovery contract,

The review furthér suggests that data be collected to allow
determination “if fthe system is effectively removing product at a
rate which qutlfles the expenses and if system
modification/adjus$ment is necesgsary." Data is presented as a cost
and benefit analysis in Terra Vacs reports for January 1995
showing the VAR System is 42% more cost effective in recovering

free product (i$1.65/gallon) versus the skimmexr pumps
($2.34/gallon). i :

Shortage of abundai} monitoring points used to calculate the radius
of effective influence of the VAR system is a concern in the
review. This was!again due to the limitations of the contract
mechanism available and the previous well system only has one paix
of wells close enough to evaluate. This deficiency is overcome

in the Multi-Phasei report, where more than 50 well combinations
are evaluated for ;adlus of influence.

The review expresséd concern for operating conditions which would
limit the smearing of product upward with vacuum effects or
downward with loweriing of the water table. The Multi-Phase report
confronts these operating conditions in detail. Purthermore, the
Multi-Phase report! shows the VAR system does not smear the

1_ 3
{
|
|




99,8436 18:25 NAUSTA ROOSRDS PWD/EED <+ LANTDIV W CARTER NO.781  PBBS

!
1

product further than already exists due to natural conditions.
The Multi-Phase reports confirms the VAR system to clean up the
previously smeared|product by 1) removing product above the mobile
free product ayer through  vaporization and enhanced
biodegradation, 2)|faster, more efficient product recovery over a
larger radius of influence than skimmer pumps and 3} cleanup of the
contaminated grouddwatez— which has been previously exposed to
residual saturatlcn of hydrocarbons.

4.0 Detailed Techn;cal Evaluation
i. TVR-1, Page 3, %Phase One Operations: Steady State

Accordlng to the lreV1ew product recovery will eventually
coincide with a reductlon in product level, however, in reports
(TVR-2, -3, -4), the reductions in product levels have not shown
a steady decrease. 'The VAR system operated from January 4 through
February 6, 1993, ! when the skimming pump system returned to
service for a daYu The system was shut down on February 7, as
instructed by the Navy Contractlng Cfficer. Compaﬂlng
approximately onel month productivity of the VAR system at 345
gallons per day (gpd) with restarting of the skimmer pump at 33

gpd before shut down, further proves the performance of the VAR
system, I

We agree that mont#ly repeorts need to present additional data to
prove the general effectiveness of the VAR system. Much of the
data requested, such as recovery rates, air and groundwater flow
rates, vacuums radll, and treatment zone radii are presented in the
Multi-Phagze Report in graphlcal format as requested. However,
design criteria and specifications are not available to compare,
as the data was geherated to test an alternative to the skimmer
system rather than (because of a separate design objective. During
the contract period in question, the only objective available was
to maximize product| recovery for the lowest cost. As noted in the
report TVR-1, a 42%‘reductlon in costs per gallon removed with the
VAR system in its initial testing with similar results reproduced
in the Multi-Phase test.
|

2. TVR-1, Page 4, %Steady State

We agree that VAR}system should run a longer time to judge its
long term effectiveness. However, the effectiveness of the VAR
system over the skﬂmmer system was demonstrated twice. The first
time is January 1995 where product recovery increased over 600%

(from 33 gpd to ias gpd) and more recently in October 1995
increasing 800% (frpm 15 gpd to 135 gpd}

To further address: the concern for reduced product recovery and
recharge to the wells there are comparisons made in the Multi-
Phase report. Due} to limited time and budget, comparisons of
essentially four different systems were made in short duration,
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However, operatiobs were conducted on a basis to yield data that
is as comparativel as possible. The present system and monitoring
well network at the site, make it possible to address long term
product recharge %ates as it relates to VAR system performance.

The performance of the skimming system can be further reviewed with
the January, February, and March 1996 monthly report data,
included as refergnce in Appendix C. Long term production rates
is very closely tied to product recharge in a well with a properly
situated pump. ThHe current skimmer system has been reduced to a
product recovery rate of 5.10 gpd. The effectiveness of skimmer
system has been shown to be quite limited when compared to the VAR
system in terms of recovery rates and radius of influence as shown
in the Multi-Phasé report.

3. TVR-1, page 4,%Radius of Influence

. Several concerns %xpressed are addressed in the Multi-Phase Report
with the radius of influence testing reported for six different
wells and more than 30 measurements., The time constraints to

. complete the other comparative objectives restricted the
development time b&f the radiusz of influence. Radiug of influence
observed in the Multi-Phase testing is consistent with our

l previously reported radius of influence of approximately 15 feet.

P

l

The pneumatic radius (pressure function) compared to the zone of
treatment (flow bdsed) is closely related at the low vacuums used
in the Multi-Phase test. In a long term operation a higher vacuum
would further develop the vapor flow 2zone in these low

permeability soilg and overcome some of the effects of extreme
heterogeneity’s aﬁ the site.

The data in the Multi—?hase Report is both graphical and tabular
and is provided fo; further evaluation. However, the reference to

predicted design garameters is beyond the scope of the approach
taken here. |

4. TVR-1, pd. Rad&us of Influence.

A concern was rais%d reqgarding the vacuum effect causing product
levels to rise and smearing product onto the soils.  Special
considerations in: the Multi-Phase Test were made to carefully
monitor the levelg of product and water in the monitoring wells
while under vacuum., The impact is assessed in the changes to the
piezometric surface. The vacuum applied in the Multi-Phase test

was low, so not fo create a large rise in the product levels.
Concerns of raising or lowering of residual product from the vacuunm
influence or drawdewns created by the VAR system is small compared
to the previously| existing smear zone. The existence of this
: previous smear zone, which is more than eight feet, is shown by
l(\ the TPH analysis jreport results from soil sampling undertaken
before the Multi-Phase Test. The natural water table fluctuation
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is three to five feet at the site, and the vacuum measured at
monitoring points several feet from the extraction wells have a
limited effect of raising product levels of only a few inches.
Furthermore, any residual hydrocarbons exposed to the vacuum system
in the vadose zohe (above the product and water saturated zone)
will be subjectl to further remediation by the VAR system by
volatilization and bioremediation, thus, eliminating any concern
for residual 011 gsaturation due to wvacuum dinduced upswelling.
Sxmllarly> drawdowns are controlled by the VAR system so that
maximum product rpcovery ig achieved with minimal drawdown.

The estimated volume of product rendered immobile from the causes
of vacuum 1lift anpd hydraulic drawdown is zero, since immobile
residuval product {is present at levels below the maximum drawdown
and above the levels of the maximum uplift observed at the site.

R
|
|
. 5. TVR-1, Page 6, Evaluation
|
|
|
i
|
|
|

A question is raised over whether the cost effectiveness reported
for the VAR systeﬁ at 42% greater than the skimmer pumps included
maintenance costs. There 1is a presumption that appreciable
maintenance was réquired after the pilot test. 1In fact, the next
report states that the VAR system was replaced with the original
skimmer system at the reguest of the Contracting officer on
February 6 after the one month pilot test. The reinstallation of
the original skimmer system is the origin of the appreciable
maintenance, not #he VAR system. The next day the operation was
shut down due to contract requirements.

Cost effectivenesk is determined by an all inclusive cost per
gallon of recoverﬁ% product since OptlmLZLng the product recovery
rate was the primary obgectlve at the time. Costs for water
treatment are considered nil since the marginal cost of treating

these small volu@es in the waste water treatment system are
ingignificant. \

|
The question of an operations and maintenance plan is raised
numerous times, however, in context of the pileot testing mode in
which the VAR sysiem was operated, an O & M plan was beyond the
scope of the pro;qct objectives. The operation of the VAR system
was originally congidered as enhancement to the skimmer pumps and
tested for a one month pilot test from January 4 to February 6,
1995. The VAR syspem was installed again as a comparative test
as reported in the¢ Multi-Phase report. Currently, the original

skimmer system i8 operating according to the contract and
direction provided! by the Navy repregentatives.

6. TVR-1, Page 6,§Sec. 3, Evaluation
!
To estimate the relative removal area fox the VAR system compared

lkm\ to the skimmer system, the estimated radius of influence of the
gkimmer pump is two fee, since there is essentially no hydraulic
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gradient induced by the pump. The two-foot radius of influence is
substantiated by the limited product removal before startup of the
VAR system and tRe substantial reduction. and continued small or
nonexistent product thickness in well UGW-5. Comparatively the
area of a 15~ft radlus of influence is more than 50 times the area
effected by a 2-fpot radius.

As a general statement, it has been documented at hundredg of sites
and well know that VAR i3 effective to remove contaminants from
above the water |table via wvolatilization and biodegradation.
Specific data to support this effect at this site seemed
unwarranted and beyond the scope of the pilot test and the Multi-
Phase test. }

7. ka41, Summaré of Conclusions

The review conte ls that “the effectiveness and efficiency of the
VAR system seemed to drop substantially (TVR-3, p.3). While it is
true that the recopery rates did drop substantially in the periods
after the test, it was because the skimming system, as requested
by the Navy represpntatlves, was reinstalled after the VAR pilot
test was completed on February 6, 1995. Thus, the subseguent
reports are about |product recovery using only the skimmer system
rather than the VAR system. Please refer back to TVR-2, page 2,
lines 1-3 which note that the recovery system was changed from the
VAR system to the skimmer pumps. The observation in the review is
accurate in noting|the skimmer pumps were even less effective after
the one month VAR system pilot test since productivity dropped
1200% as compared to the VAR system. However, the assumption the
VAR system is still operating throughout the four-mouth period,
which it was not, ileads the reviewer to some erroneous conclusions
regarding the longiterm effectiveness of the VAR system.

8. 'TVR-3, Summary'of Conclusions

Aga;n, this commen% is misdirected at the VAR system effectiveness
since durlng the perlod of this report, the VAR system was not in
operation, instead only the skimmer pump system was operating.
The statement about “the well recharge rate is now only being
affected by the fogce of gravity, with no additional forces acting

on the free product mass is accurate with respect to the skimmer
pumps . |

9. TVR~-4, page 1£ Field Activities

RCRA samples are Jequired by the contract evexry 1000 gallons of
extracted product.

|
5.0 Recommendationg
I

Five major pointe d4re raised in this section:
!
{
{
j
|
}

i
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The request |for time series charts with accompanying graphs
for all datal collected is met by more than 50 tables and 50
graphs representing the data collection of the Multi-Phase
report in r%sponse to the EPA review. The Multi-Phase Test
was conducted specifically to address performance of the VAR
system and others so that the most effective system can be
operated at the site to achieve cleanup objectives.

The system CTuld be expanded on a modular basis or modified as
needed following the observational approach so to
efficiently treat the contaminated area of the site. Based on

the data coliected to date, the optimal vacuum is in the range
of 8-10 in. ?g.

s

Computer modéls are often qulte helpful in making predlctlons
of performange and changes in efficiency and other decisions
regardlng modifications. However, due to the extreme

‘variability gnd limitations of existing site characterization

data and othgr complex interactions at the site, the wvalue of
sound judgement based on experience in monitoring and
adjustlng performance according to an observational approach
is expected |to be more cost effective at this site than
modeling. i
3

Very close iattention has been paid to the concern of
upswelling ocausing additional residual saturation in the
Multi-Phase Report. Excessive smearing already exists at the
site below the water table and in the weathered bedrock to
depths of 21:feet and about 10 feet above the water table in
the vadose zpne. Therefore, it is difficult to envision how
the VAR systeém can cause any more smearing of residual product
or reduction in the volume of product removed when it
consistently! produces 600% to 1200% more product than the
existing skipmer pumps. Accordingly, based on presented
operational data and regardless of any specific cleanup
objectives, it is clear that the VAR system will move faster
and more cost effectively toward achieving the remediation
goals at the|site.

Nuomerous tests made in the Multi-Phase Test address the

radii of infiluence from a multiple well, multidirectional
approach.

Criteria canibe made to determine when the VAR system is no
longer provmqlng any additional remediation benefit. Three
primary criteria should be monitored, product recovery rates,
water production, and hydrocarbon mass removal (vapor phase
and biodegradation to C02). Secondary criteria to measure to
optimize primary parameters include; Vacuum, depth of water
and productJ extractor depths, air flow rates, product
quality, water/ hydrocarbon concentrations, and soil
concentrations when the cleanup objectives are met. These
| 8
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criteria would be measured once the VAR system is reinstalled
and operating at each well regqularly.

. l . .
We will contact ypu shortly to discuss any questions you may have.

Very truly yours,

_E%JLX\ ﬂy\u«é%wwnn f%gk

Paul Armstrong
Project Manager

/
(iwmﬁﬂ.%%(thQA§Zﬂv
ames J.’ Malot, P.E,
Principal




g9-84-96 18:24 NAUSTA ROOSRDS PWD/EED  LANTDIY W CARTER N NO.781 PBG1

TAOSTMILE TRANSMISSION COVER SHEET
ENVIRONMENTAL ENGINEERTNG DIISION
PUBLIC WORKS DEPARTHENT

B0 5021, BUILDING 31

U.S. NAVAL STATION, ROOSEVELT ROADS
PO A4 34051-3021

PHAX WHINBER (787) 565-4967

TOTAL NUMBER OF PAGE‘g INCLUDING COVER SHEET: 29 DATE: 09 Apr 96
i 4

SUBJ: TOW WAY FUEL F AI};M (SWMU # 7)

- |

FROM: Pedro J. Ru}iz TO:

AGENCY: USNS ROOS RDS/PWD/EED | AGENCY:

NAME/CODE: N02C-B14 ] NAME/CODE:
FAX #:

TELEPHONE:  (787) 865-4429

|
MESSAGE: Tom, enclosed are copies of the last monthly reports, Jan, Feb, and Mar 96 for your
reference. Also, I’m including the final version of Terra Vac’s response to the EPA Jetter we discussed
Iast week. You can throw away the draft copy I gave you. If you have any questions, please let me
know. ‘

|
i
i

Copy to: { = . .
Art Wells (LANTDIV) /4%[ T ra pat Sende “) g~ e methlye 5ine

Vg e Aave Fhep. |.
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