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mm 
Mr. Rich Mayer, 
Hazardous Waste Management Division 

APR 2 6 3991 

OIL CONSERVATION DIV. 
SANTA FE U. S. Environmental Protection Agency 

1445 Ross Ave. - Suite 1200 
Dallas, TX 75202-2733 

Dear Mr. Mayer: 

We enjoyed the opportunity to meet with you and Mr. Costello earlier this month. We all 
felt the meeting was very helpful and thank you for the opportunity to discuss certain environmental 
issues pertinent to our facility. 

As instructed, I enclosed under this cover, our response to the Phase II Deficiencies. As 
you can see, we have endeavored to provide comprehensive responses consistent with your 
instructions and our discussions at the meeting. By necessity, of course, some of our plans are 
tentative in nature, and may be modified, depending upon future data accumulated, our ongoing 
analysis and your continued input. 

As we discussed, we have considered alternatives to the ponds, none have proven viable 
and we feel for the present time, evaporation remains the most environmentally sound approach. 
Nonetheless, we continue to analyze our alternatives, as well as the means of reducing our waste 
water volume. 

We trust the enclosed fully addresses your concerns. If you need anything additional from 
us, please let me know. I look forward to speaking with you in the near future. 

Sincerely, 

Matthew P. Clifton 
Vice President, Economics & Engineering 

MPC/pb 

enclosures 

cc: James E. Costello, U.S. EPA 

An Independent Refinery Serving. NEWMEXICO • ARIZONA • WEST TEXAS 



PHASE I I RFI 

PHASE I I WORK PLAN DEFICIENCY NO. 1; 
The Phase I I Work Plan t o determine the v e r t i c a l and 

horizontal extent of contamination f o r the evaporation ponds i s 
de f i c i e n t . Additional wells h o r i z o n t a l l y and v e r t i c a l l y (cluster 
wells) w i l l be needed. Also, some wells presently i n place 
around the ponds appear to be i n poor condition and w i l l need t o 
be replaced. 

I n addition, the Agency w i l l require Navajo t o close the 
evaporation ponds w i t h i n s i x (6) months and w i l l require a 
closure plan t o the Agency f o r those u n i t s w i t h i n three (3) 
months from the date of t h i s l e t t e r . 

RESPONSE; 

I n response t o EPA's concerns i n the f i r s t paragraph of the 
Phase I I Work Plan Deficiencies No. 1, Navajo proposes t o perform 
the following: 

The scope of investigation delineated i n the Phase I I Work 
Plan, Section 3.1.1.2.1, as we l l as, the below described 
investigation of both the horizontal and v e r t i c a l influence of 
the ponds. 

HORIZONTAL AND VERTICAL IMPACTS: 
The horizontal impact of the evaporation ponds has been 

evaluated i n numerous studies by the New Mexico O i l Conservation 
Division and U. S. EPA. The data assimilated f o r the areal and 
diurnal basis i s extensive. As previously discussed, the 
requirements of the RFI w i l l be properly responded t o by Navajo, 
including delineation of the horizontal migration l i m i t a t i o n s of 
the evaporation ponds. I t i s proposed that the delineation w i l l 
be completed by i n s t a l l i n g additional well(s) t o confirm the 
apparent plume boundaries. 

Prior t o the i n s t a l l a t i o n of additional horizontal impact 
wells, Navajo w i l l perform a g e o s t a t i s t i c a l analysis of the 
applicable available data to determine the areas of highest and 
lowest p r o b a b i l i t y with respect t o plume delineation. Additional 
wells w i l l subsequently be located, based on the models 
determination of de f i c i e n t areas ( i . e . areas where the 
determination of a plume l i m i t exceed the average error by more 
than 20%), or areas of less than 60% confidence. Navajo 
recommends that t h i s analysis precede the i n s t a l l a t i o n of any 
horizontal impact well(s) so as to avoid unnecessary data 
acquisition and t o provide the U. S. EPA with additional data 
analysis upon which to base i t s conclusions. 
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Based on this geostatistical analysis, Navajo w i l l i n s t a l l 
at least three (3) wells into the second zone of saturation 
(shallow valley f i l l formation) directly underlying the f i r s t 
zone of saturation (river alluvium formation) in order to assess 
the potential vertical impact of the evaporation ponds. The 
installation of the lower aquifer wells w i l l enable us to gather 
geotechnical (i.e. permeability/porosity) and hydrogeologic data 
(i.e. head differential) ,as well as to confirm the existence of 
evaporation pond material at depth. These wells w i l l be located 
in areas outside of the determined/identified plume areas to 
prevent cross contamination of aquifers. I f i t i s determined, 
based on physical and hydrogeologic barriers, that cross-
contamination i s possible, an additional well may be placed 
within the apparent contaminant plume, depending on the environ
mental ri s k associated with this task. These wells w i l l be 
located adjacent to existing (or new) shallow wells, providing a 
well cluster to f a c i l i t a t e hydraulic (head) comparisons. 

During the installation of the vertical impact wells, two 
(2) geophysical samples w i l l also be collected from the s o i l 
layer dividing/separating the upper and lower formations. These 
samples w i l l be analyzed for grain size and falling head 
permeability to determine a coefficient of transmission ( i f any) 
which may exist between these zones. 

An analysis of existing wells w i l l be performed to determine 
well integrity. This procedure includes analysis of the original 
as-built drawings, redevelopment of the well and, i f necessary, 
pressure testing. Navajo requests further specification from the 
U. S. EPA respecting which wells are in "poor condition. 

CONTINUED USE OF PONDS; 

Regarding the continued use of the ponds, Navajo, based on 
discussions at the meeting at EPA, Region VI, on April 3, 1991, 
proposes to in i t i a t e a response to the U.S. EPA concerns. This 
i n i t i a t i v e w i l l include the continuation of a Waste Water Treat
ment Program, designed to improve the quality of the water 
discharged to the pond system, the long-term monitoring of the 
system, the closure of a portion of the system and a program 
designed for future re-evaluation of the continued use of 
specific ponds within this system. 

A. WASTE WATER TREATMENT PROGRAM: 
Navajo w i l l continue a long-term program of improving the 
quality of the waste water,discharged to the ponds. Navajo 
has instituted the following improvements since 1987: 

(a) Improvements Instituted: 

1. construction of a new Wastewater Treatment Plant 
in 1987, which consists of an o i l separator basin 
downstream of i t s two (2) existing API 
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Separators,a Flocculator, a Dissolved Air 
Flotation (DAF) Unit and a 40,000 barrel 
equalization tank. 

2. In 1987, Navajo installed a pipeline from i t s new 
Wastewater Treatment Plant to the evaporation 
ponds and thus evacuated an open ditch previously 
used to transport effluent wastewater to the 
ponds. 

3. In 1987, Navajo, in conjunction with the above 
stated pipeline project, bypassed the f i r s t pond 
(Pond #1) and began the drying process. 

4-. In early 1990, Navajo, after receiving approval 
from EPA Region VI, initiated t i l l i n g a c t i v i t i e s 
within Pond #1 to enhance the degradation process. 
Such act i v i t i e s continue to date. 

5. In the latter part of 1990, Navajo ceased the use 
of chromate cooling tower treatment chemicals. 

6. In September 1990, Navajo installed a stripper 
tower on a portion of i t s wastewater stream to 
strip benzene from the wastewater, thus ensuring 
that Navajo's wastewater stream remains below 500 
PPB of benzene. 

7. In 1991, Navajo installed a blower on i t ' s 
equalization tank to improve the operating 
efficiency of the Waste Water Treatment Plant. 

(b) Planned Improvements; 

1. Navajo i s in the process of constructing a new 
trickling f i l t e r , downstream of i t s current 
Wastewater Treatment Plant. This aggressive 
biological treatment unit w i l l provide additional 
improvements in the quality of the water 
discharged to the ponds. 

2. Continued and aggressive evaluation of mehtods by 
which the volume of wastewater generated may be 
reduced. 

MONITORING OF THE POND SYSTEM: 
The appropriate monitoring points associated with the pond 
system and the sampling frequency w i l l be agreed upon after 
the completion of the Phase I I Work Plan and subsequent 
discussions with EPA. 



C. CLOSURE OF POND #1: 

Navajo w i l l submit a formal closure plan for Evaporation 
Pond #1. Since closure operations are presently in 
progress, the closure plan w i l l be based upon work currently 
being performed. 

D. RE-EVALUATION OF FUTURE USE OF CERTAIN PONDS; 

Upon completion of the closure plan for Pond #1, the 
evaluation of subsequent monitoring results w i l l be made to 
determine i f any additional portions of the pond system 
should be closed and/or whether additional waste water 
quality improvements (additional secondary treatment) should 
be installed. As with Item B above, we anticipate ongoing 
discussions with the U. S. EPA and continued evaluation of 
the collected data. 

PHASE I I WORK PLAN DEFICIENCY NO. 2: 

The Phase I I Work Plan to determine the vertical and 
horizontal extent of contamination along the Three-Mile Ditch i s 
deficient. Navajo needs to (by some methods) determine areas 
where the ditch ponded and overflowed to determine the areal 
extent of contamination (unsaturated and saturated). This may 
include a combination of s o i l sampling, geophysics, soil-gas 
surveys, and groundwater monitoring. New monitoring wells w i l l 
be needed, reliance totally on hydropunch ground water technology 
i s not acceptable. Also, some of the monitoring wells along the 
Three-Mile Ditch w i l l need to be replaced because they are in 
poor condition. 

PHASE I I WORK PLAN DEFICIENCY RESPONSE NO. 2: 

As discussed i n the meeting of A p r i l 5, 1991, Navajo w i l l 
undertake closure of the Three-Mile Ditch, based on the i n f o r 
mation obtained during the Phase I RFI. Because of the exten
sive nature of t h i s f a c i l i t y (three (3) miles long and s i x (6) 
feet wide), Navajo proposes to accept the r e s p o n s i b i l i t y of 
remediation of the deposition material rather than attempt t o 
define the extent using standard f i e l d methodologies. The Phase 
I RFI data indicates a d i s t i n c t i v e v i s u a l layer of material 
w i t h i n the dit c h . Materials w i l l be removed based on a 
predetermined closure c r i t e r i a (to be submitted under separate 
cover as Three-Mile Ditch Closure Plan). As determined i n the 
Phase I work, areas along the d i t c h where ponding and possible 
overflow have occurred w i l l be determine by visual inspection. 
In these areas, additional sampling w i l l be performed t o 
determine horizontal and v e r t i c a l extent of migration. Additional 
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monitoring wells w i l l be i n s t a l l e d i n areas where the v e r t i c a l 
migration extends through the unsaturated zone. 

The c r i t e r i a f o r removal w i l l be proposed i n the closure 
plan. Determinations as to numbers and placement of monitoring 
wells w i l l be based on the information uncovered i n the remedia
t i o n . 

PHASE I I WORK PLAN DEFICIENCY QUESTION NO. 3; 

Navajo needs t o indicate a l l wells/windmills ( t h i s includes 
production groundwater wells) w i t h i n two (2) miles of the 
evaporation ponds and the Three-Mile Ditch; and w i t h i n a one (1) 
mile radius of the ref i n e r y . Some of these wells need t o be 
sampled t o assurerno contamination of any usable deep or shallow 
aquifers. 

PHASE I I WORK PLAN DEFICIENCY RESPONSE NO. 3; 

Navajo has compiled a l i s t of the water wells i n the area 
requested. Table 3-1 l i s t s the wells completed i n the Shallow 
Valley F i l l Aquifer. Table 3-2 l i s t s the wells completed i n the 
Deep Artesia Aquifer. Correspondingly, Figure 3-3 i l l u s t r a t e s 
the locations of the wells l i s t e d i n Table 3-1 f o r the Shallow 
Valley F i l l Aquifer and Figure 3-4 i l l u s t r a t e s the locations of 
the wells l i s t e d i n Table 3-2 for the Deep Artesia Aquifer. 

Navajo has highlighted on Figures 3-3 and 3-4 those wells 
that U. S. EPA may want t o select t o be sampled t o assure t h a t no 
contamination of usable water i s occurring i n either aquifer. 
Navajo intends t h a t these well analyses be a one time event 
barring the discovery of any contamination. Navajo suggests t h a t 
SEO (State Engineer's Offic) well number 2649 and the windmill i n 
the evaporation ponds area and SEP we l l number 6612 i n the 
ref i n e r y area be sampled as representative of the Shallow Valley 
F i l l Aquifer. Navajo also suggests that SEO well numbers 602 and 
768 be sampled as representative of the Deep Artesian Aquifer i n 
the r e f i n e r y area. There dosen't appear t o be any good well 
candidates i n the Deep Artesian Aquifer i n the area of the ponds, 
perhaps SEO number 895 could be sampled, as i t i s the closest 
Deep Artesian well t o the ponds. 

The above referenced tables and figures are attached hereto. 

PHASE I I WORK PLAN DEFICIENCY QUESTION NO. 4: 

Navajo needs t o submit a thorough plan i n the Phase I I Work 
Plan to delineate and remediate groundwater contamination i n the 
wells downgradient and upgradient of the Truck Bypass Landfarm. 
In addition, the source(s) f o r t h i s contamination must be 
i d e n t i f i e d i n the plan. 
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PHASE I I WORK PLAN DEFICIENCY RESPONSE NO. 4; 

Navajo has completed an i n v e s t i g a t i o n o f the contamination 
t h a t has shown up i n both the upgradient and downgradient w e l l s 
around t h e Truck Bypass Landfarm. The groundwater mo n i t o r i n g 
w e l l s , both upgradient and downgradient o f the Truck Bypass 
Landfarm, have been impacted by a m i g r a t i n g plume o f 
hydrocarbons. The hydrocarbon plume c o n s i s t s of d i e s e l f u e l 
which was l o s t from underground t r a n s f e r l i n e s s e r v i n g two (2) 
tanks t h a t were formerly located where Navajo's FCC U n i t i s 
pre s e n t l y located. The plume under the Truck Bypass Landfarm was 
f i r s t i d e n t i f i e d and recovery/remediation e f f o r t s begun i n 1982, 
w i t h t h e i n s t a l l a t i o n of RW-1 and RW-2 (see drawing 90-35-D) . 
These f i r s t two (2) w e l l s cut o f f t h e plume from p o s s i b l e 
contamination o f Eagle Draw. Next RW-3 was i n s t a l l e d i n t h e 
downgradient area of the plume i n an attempt t o c u t o f f t h e 
source area from c o n t i n u i n g t o migrate downgradient. RW-3's 
l o c a t i o n was based on c a l c u l a t i o n s of downgradient d i s p e r s i o n , 
t a k i n g data from an array of e x p l o r a t o r y w e l l s . These f i r s t 
t h r e e w e l l s appeared t o be e f f e c t i v e l y remediating the plume 
u n t i l t he r e l a t i v e l y sudden appearance o f the plume i n mo n i t o r i n g 
w e l l s surrounding the TEL impoundment adjacent t o the Southern 
boundary of the Truck By-pass Landfarm. The plume r a p i d l y moved 
under t h e TEL s i t e and the landfarm. A recent discovery of a 
ruptured 2" f r e s h water l i n e i s now the prime suspect responsible 
f o r t h e d r i v i n g f o r c e t h a t pushed the d i e s e l plume r a p i d l y i n t o 
these new areas. I n response t o the discovery of t h i s plume 
movement, Navajo has i n s t a l l e d recovery w e l l s , RW-9 and RW-10, 
along the Eastern and Northern boundaries of the combined Truck 
By-pass Landfarm/TEL S i t e . Navajo i s monit o r i n g the impact o f 
the new recovery w e l l s on the plume and has replaced the r u p t u r e d 
water l i n e . Future observations of the plume and the r e l a t i v e 
e f f e c t of the recovery operations may d i c t a t e the i n s t a l l a t i o n o f 
a d d i t i o n a l w e l l ( s ) . A d d i t i o n a l i n f o r m a t i o n on Navajo's 

hydrocarbon recovery system i s a v a i l a b l e , should U. S. EPA have 
need of i t . 

PHASE I I WORK PLAN DEFICIENCY QUESTION NO. 5; 

Navajo needs t o submit a map and a n a r r a t i v e i n d i c a t i n g / 
d iscussing the various plumes o r i g i n a t i n g from the r e f i n e r y and 
any o f f s i t e m i g r a t i n g plumes. Navajo should also include a 
discussion of a l l ground water remediation p r o j e c t s a t the 
Refinery. 

PHASE I I WORK PLAN DEFICIENCY RESPONSE NO. 5: 

Drawing No. 90-35-D, attached hereto i l l u s t r a t e s t he 
hydrocarbon plumes known t o e x i s t a t the Navajo Refinery. Also 
shown on drawing 90-35-D are the l o c a t i o n s of the t e n (10) 
recovery w e l l s t h a t have been i n s t a l l e d over the past nine (9) 
years. 

6 



I n October 1982, hydrocarbon recovery wells, RW-l and RW-2, 
were i n s t a l l e d by Groundwater Technology Corporation. These 
wells were i n s t a l l e d i n response t o the appearance of a very 
small hydrocarbon s t a i n on the South bank of Eagle Draw, adjacent 
t o where Freeman Street crosses the draw. Navajo informed the 
New Mexico O i l Conservation Division, responsible f o r ground
water protection and s p i l l remediation at o i l r e f i n e r i e s , of the 
si t u a t i o n and proceeded with the help of Groundwater Technology 
Corp. t o investigate and i n s t a l l the f i r s t two (2) recovery 
wells. Navajo, with the assistance of Professional Geologist, E. 
E. Kinney, d r i l l e d twelve (12) exploratory wells i n June of 1983. 
The objectives of t h i s exploration program were t o determine the 
presence or absence of water and/or hydrocarbons i n the 
subsurface and t o use t h i s information t o determine the locations 
of additional recovery wells. This 1983 e f f o r t resulted i n the 
i n s t a l l a t i o n of RW-3 i n a downgradient extension of the plume 
that RW-1 and RW-2 were recovering. A d d i t i o n a l l y , a separate 
plume, t h i s time consisting of gasoline, was discovered t o the 
South. Recovery w e l l RW-4 was i n s t a l l e d i n t h i s plume a t that 
time. 

Observation of RW-4 and the exploratory wells around i t 
eventually led t o the need t o i n s t a l l recovery wells, RW-5 and 
RW-6, i n the same plume. I t was determined th a t the radius of 
influence extending from RW-4 was i n s u f f i c i e n t t o most 
e f f e c t i v e l y recover the plume. This led to RW-5 and RW-6 
i n s t a l l a t i o n i n the Summer of 1985. The source of the gasoline 
plume being recovered by RW-4, RW-5 and RW-6, was leaks from the 
underground lines associated with the finished product tanks 
located West-Southwest of RW-6. These finished product tanks 
feed the truck loading rack located adjacent t o RW-4 and the 
pipeline pump st a t i o n about 1,500 feet North of the tanks. 

Recovery operations from the six (6) wells proceeded f o r 
several years u n t i l groundwater monitoring i n 1989 indicated the 
presence of a plume of diesel f u e l i n the area of the North 
Colony Landfarm, and a portion of the f i r s t diesel plume was 
found moving and expanding i n the Truck By-pass Landfarm/TEL Site 
area. Recovery wells, RW-7 and RW-8, were i n s t a l l e d during the 
Summer of 1990, t o begin recovery of new diesel plume. At the 
same time RW-9 and RW-10 were i n s t a l l e d to mitigate the plume 
expanding under the Truck By-pass Landfarm/TEL Site. 

I t was determined by Navajo's consulting geologist, Mr Bob 
Newcomer, that the new diesel plume impacting the North Colony 
Landfarm (NCLF) had originated from the tank farm, j u s t South of 
the NCLF. The two (2) tanks j u s t South of the NCLF are diesel 
storage, which are served by underground l i n e s . Further 
investigation confirmed the i n t e g r i t y of the tanks themselves, 
but indicated a problem with the underground l i n e s . 

Following the f i r s t discovery of underground l i n e leaks 
leading t o recovery/remediation e f f o r t s nine (9) years ago, 
Navajo i n s t i t u t e d a corporate policy of removing underground 

7 



lines from service and replacing them with above ground lines 
whenever and wherever possible. I n addition t o removing under
ground l i n e s , New Mexico O i l Conservation Division requires 
Navajo t o leak t e s t a l l remaining underground li n e s annually. 
This leak t e s t program i s even being extended t o a l l sewer lines 
i n service longer than 25 years. 

Most, but not a l l , recovery wells produce groundwater as a 
part of the mechanism f o r drawing the hydrocarbon t o the recovery 
wel l pumps. This groundwater, which i s l i g h t l y contaminated from 
contact with the free phase hydrocarbons i s discharged i n t o the 
re f i n e r y o i l y water sewer system, where i t i s processed through 
the Waste Water Treatment Plant and discharged t o the evaporation 
ponds. 

PHASE I I WORK PLAN DEFICIENCY NO. 6; 

Navajo agrees t o send a l l a n a l y t i c a l samples t o a laboratory 
which meets the terms and conditions stated i n the statement of 
work f o r the Contract Lab Program. This w i l l include reporting 
the ten (10) highest Tentatively I d e n t i f i e d Compounds (TIC) i n 
every sample analyzed. 
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