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THIRD QUARTER 1989 PERFORMANCE REPORT 
CHROMIUM MITIGATION PROGRAM 

KERR-McGEE CHEMICAL CORPORATION 
HENDERSON, NEVADA

INTRODUCTION

In accordance with the Consent Order for cleanup of chromium 

contaminated groundwater at the Henderson facility, finalized 

September 9, 1986, Kerr-McGee Chemical Corporation (KMCC) submits 

this quarterly performance report to the Nevada Department of 

Environmental Protection. This report, for the third quarter of 

1989, summarizes performance data for the groundwater treatment 

plant and evaluates the effectiveness of the groundwater 

interception and treatment system installed to carry out the 

chromium mitigation program.

THIRD QUARTER 1989 PERFORMANCE REPORT
CHROMIUM MITIGATION PROGRAM

KERR-McGEE CHEMICAL CORPORATION
HENDERSON NEVADA

INTRODUCTION

In accordance with the Consent Order for cleanup of chromium

contaminated groundwater at the Henderson facility finalized

September 1986 Kerr-McGee Chemical Corporation KMCC submits

this quarterly performance report to the Nevada Department of

Environmental Protection This report for the third quarter of

1989 summarizes performance data for the groundwater treatment

plant and evaluates the effectiveness of the groundwater

interception and treatment system installed to carry out the

chromium mitigation program



GROUNDWATER SURFACE CONFIGURATION

Figure 1 illustrates the chromium treatment system monitoring area 

as defined in Appendix D of the Consent Order, and shows the 

locations of all groundwater interceptor and monitor wells 

) installed by KMCC within this area. Appendix A lists monthly

groundwater elevations recorded since January 1988 in wells within 

, the Consent Order area. Appendix B presents the water table

, configuration during the third quarter of 1989, reflecting each

month's water level measurements.

Figure B-l of Appendix B illustrates the potentiometric surface 

within the consent order monitoring area on July 3, 1989. Figure 

B-2 presents a cross-section along the groundwater interceptor 

line, reflecting the pumping system drawdown on that date. The 

static water level shown on Figure B-2 represents the Consent 

Order reference groundwater elevation, established September 14,

) 1987, just prior to startup of the interception system. Figures

B-3 and B-4 present a potentiometric surface map and cross-section 

S for water level data recorded August 16, 1989. Figures B-5 and

B-6 present water level data recorded September 12, 1989.

Groundwater elevations, listed in Appendix A, show that water 

levels throughout the Consent Order monitoring area havei '
i

stabilized since the discharge of cooling water to the beta ditch

i was discontinued in November, 1987. Figures B-l through B-6 show
!

the reconfiguration of the potentiometric surface as groundwater 

S levels have dropped throughout the monitoring area.

GROUNDWATER SURFACE CONFIGURATION

Figure illustrates the chromium treatment system monitoring area

as defined in Appendix of the Consent Order and shows the

locations of all groundwater interceptor and monitor wells

installed by 104CC within this area Appendix lists monthly

groundwater elevations recorded since January 1988 in wells within

the Consent Order area Appendix presents the water table

configuration during the third quarter of 1989 reflecting each

months water level measurements

Figure B-l of Appendix illustrates the potentiometric surface

within the consent order monitoring area on July 1989 Figure

82 presents crosssection along the groundwater interceptor

line reflecting the pumping system drawdown on that date The

static water level shown on Figure B2 represents the Consent

Order reference groundwater elevation established September 14

1987 just prior to startup of the interception system Figures

83 and 84 present potentiometric surface map and crosssection

for water level data recorded August 16 1989 Figures B-5 and

86 present water level data recorded September 12 1989

Groundwater elevations listed in Appendix show that water

levels throughout the Consent Order monitoring area have

stabilized since the discharge of cooling water to the beta ditch

was discontinued in November 1987 Figures 8-1 through 8-6 show

the reconfiguration of the potentiometric surface as groundwater

levels have dropped throughout the monitoring area
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1 CONTINUOUS WATER LEVEL RECORDERS

Wells M-78 and M-80 (Figure 1) are equipped with continuous 

water level recorders. Appendix C contains copies of the recorder 

charts generated during the third quarter of 1989. During the 

third quarter of 1989, water levels throughout the consent order 

area showed negligible decline, indicating that the hydrologic 

environment has stabilized throughout both the interception and 

recharge areas.
■i
.)

Several erratic and instantaneous changes in water levels shown on 

the chart for well M-78 are due to a power failure experienced 

during September. Since well M-78 is located in close proximity 

to a pumping well, it would naturally reflect the short-term rise 

in groundwater elevation that would occur within the cone of 

depression.

CONTINUOUS WATER LEVEL RECORDERS

Wells M-78 and M-80 Figure are equipped with continuous

water level recorders Appendix contains copies of the recorder

charts generated during the third quarter of 1989 During the

third quarter of 1989 water levels throughout the consent order

area showed negligible decline indicating that the hydrologic

environment has stabilized throughout both the interception and

recharge areas

Several erratic and instantaneous changes in water levels shown on

the chart for well M78 are due to power failure experienced

during September Since well M-78 is located in close proximity

to pumping well it would naturally reflect the short-term rise

in groundwater elevation that would occur within the cone of

depression



INTERCEPTOR SYSTEM PERFORMANCE

Figures B-l through B-6, attached as Appendix B, show the 

potentiometric surface configuration in the interceptor area 

during the third quarter. Figures B-2, B-4, and B-6 show that 

drawdown consistently exceeded the one foot below reference water 

level criterion across the entire interceptor well line.

The potentiometric surface maps (Figures B-l, B-3, and B-5) do not 

show overlapping drawdown cones along the interceptor line that 

would indicate complete interception of the chromium plume. Some 

underflow is occurring and is discussed below.

The flow of groundwater toward the cross sectional area 

represented by the interceptor well line is approximately 95-105 

gallons per minute, based on aquifer properties calculated from 

pump test data. The pumping system is discharging an average of 

70.4 gallons per minute to the treatment plant during the third 

quarter, indicating an approximate 25-35 gpm shortfall in total 

interception capacity.

i

The effectiveness of the groundwater interception and treatment 

system in reducing chromium levels in the groundwater, however, is 

apparent from the review of chemical analysis of treatment plant 

effluent and downgradient monitor well samples (wells M-86 and M-

23). KMCC is monitoring chromium concentrations in five Consent
i

Order Appendix J wells, located up and downgradient from the plume
,; . , 

j interceptor line (Figure 2). Hexavalent chromium concentrations

INTERCEPTOR SYSTEM PERFORMANCE

Figures B-i through B-6 attached as Appendix show the

potentiometric surface configuration in the interceptor area

during the third quarter Figures B-2 B-4 and B-6 show that

drawdown consistently exceeded the one foot below reference water

level criterion across the entire interceptor well line

The potentiometric surface maps Figures Bi B-3 and B-5 do not

show overlapping drawdown cones along the interceptor line that

would indicate complete interception of the chromium plume Some

underf low is occurring and is discussed below

The flow of groundwater toward the cross sectional area

represented by the interceptor well line is approximately 95-105

gallons per minute based on aquifer properties calculated from

pump test data The pumping system is discharging an average of

70.4 gallons per minute to the treatment plant during the third

quarter indicating an approximate 25-35 gpm shortfall in total

interception capacity

The effectiveness of the groundwater interception and treatment

system in reducing chromium levels in the groundwater however is

apparent from the review of chemical analysis of treatment plant

effluent and downgradient monitor well samples wells M-86 and

23 KMCC is monitoring chromium concentrations in five Consent

Order Appendix wells located up and downgradient from the plume

interceptor line Figure Hexavalent chromium concentrations
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in the five Appendix J wells sampled and analyzed for chromium are 

displayed in Table 1. Appendix D portrays this data graphically. 

Well M-ll was selected for monitoring the upgradient concentration 

of chromium because it is nearest the identified source. Figure 

D-l shows that the chromium concentration in M-ll has not declined 

significantly. The slow decline that can be seen is due to the 

slow release of chromium laterally from the low permeability Muddy 

Creek Clay, the horizon surrounding the basement of the building 

that was the source of chromium.

Well M-36, located approximately 350 feet upgradient from the 

interceptor line, shows a gradual increase in chromium 

concentration with time (Figure D-2).

Well M-72 (Figure D-3), which is located between the interceptor 

line and the recharge trench, had exhibited a steady decline in 

chromium concentration until October, 1988. The increase in 

concentration that began in October has apparently stabilized at 

approximately 1.3 - 1.4 ppm. KMCC believes the increase and 

subsequent stabilization of this low concentration is due to the 

limited flowthrough of the plume through the interception line. 

Actions have been taken to maximize groundwater withdrawal from 

wells containing the highest levels of chromium, keeping within 

the constraints imposed upon the withdrawal system by the 

treatment system.

in the five Appendix wells sampled and analyzed for chromium are

displayed in Table Appendix portrays this data graphically

Well Mll was selected for monitoring the upgradient concentration

of chromium because it is nearest the identified source Figure

Dl shows that the chromium concentration in Mll has not declined

significantly The slow decline that can be seen is due to the

slow release of chromium laterally from the low permeability Muddy

Creek Clay the horizon surrounding the basement of the building

that was the source of chromium

Well M-36 located approximately 350 feet upgradient from the

interceptor line shows gradual increase in chromium

concentration with time Figure D-2

Well M-72 Figure D-3 which is located between the interceptor

line and the recharge trench had exhibited steady decline in

chromium concentration until October 1988 The increase in

concentration that began in October has apparently stabilized at

approximately 1.3 1.4 ppm KMCC believes the increase and

subsequent stabilization of this low concentration is due to the

limited flowthrough of the plume through the interception line

Actions have been taken to maximize groundwater withdrawal from

wells containing the highest levels of chromium keeping within

the constraints imposed upon the withdrawal system by the

treatment system



interception line that exhibit the highest chromium 

concentrations. Figure D-6 presents the chromium concentration in 

each of the interceptor well discharges. On the basis of the 

potentiometric surface configuration, individual well chromium 

concentrations, and well production capabilities, new pump rates 

for each recovery well were established in December, 1988 and 

, March, 1989. Table 2 lists the initial pumping rate of each

interceptor well and the changes in pumping rate that have been 

i made to maximize flow to the treatment plant and total chromium

interception efficiency.

Figure B-6 shows that most of the interceptor wells are drawn down 

nearly to the Muddy Creek Clay, so that both groundwater and 

chromium flow through the interceptor line has been minimized. 

Monitoring of downgradient wells M-72 and M-86 demonstrates the 

effectiveness of the interception system.

J

interception line that exhibit the highest chromium

concentrations Figure D6 presents the chromium concentration in

each of the interceptor well discharges On the basis of the

potentioiuetric surface configuration individual well chromium

concentrations and well production capabilities new pump rates

for each recovery well were established in December 1988 and

March 1989 Table lists the initial pumping rate of each

interceptor well and the changes in pumping rate that have been

made to maximize flow to the treatment plant and total chromium

interception efficiency

Figure 36 shows that most of the interceptor wells are drawn down

nearly to the Muddy Creek Clay so that both groundwater and

chromium flow through the interceptor line has been minimized

Monitoring of downgradient wells M-72 and M-86 demonstrates the

effectiveness of the interception system

10



TABLE 2
INTERCEPTOR WELL DISCHARGE RATES

DISCHARGE RATE (GPM)

SEP. 14 OCT. 1 DEC. 19 SEP. 29
WELL # 1987 1988 1988 1989

I-A 2.0 4.0 3.0 6.9

I-B 2.0 2.5 3.0 7.3

I-C* 2.5 5.0 8.8 7.0

I-D* 20.0 23.0 18.0 7.9

I-E* 5.0 2.2 2.4 10.6

H 1 * 30.0 21.0 26.0 23.0

I-G 7.0 4.2 5.0 5.6

I-H 8.0 2.8 3.0 8.5

I-I 15.0 15.0 15.0 16.8

I-J 10.0 5.9 8.0 5.0

I-K 10.0 5.7 8.2 9.0

113.5 91.3 100.4 107.6

* - Wells containing the highest chromium concentrations (see 

Figure D-6 in Appendix D).

TABLE
INTERCEPTOR WELL DISCHARGE RATES

WELL

I-A

I-B

IC
I-D

IE
IF
I-G

I-H

II

-J

I-K

SEP 14

1987

2.0

2.0

2.5

20.0

5.0

30.0

7.0

8.0

15.0

10.0

10.0

113.5

DISCHARGE

OCT
1988

4.0

2.5

5.0

23.0

2.2

21.0

4.2

2.8

15.0

5.9

5.7

91

RATE GPM

DEC 19

1988

3.0

3.0

8.8

18.0

2.4

26.0

5.0

3.0

15.0

8.0

8.2

100.4

SEP 29

1989

6.9

7.3

7.0

7.9

10.6

23.0

5.6

8.5

16.8

5.0

9.0

107.6

Wells containing the highest chromium concentrations see

Figure D-6 in Appendix



IMPACT OF DISPOSAL SYSTEM ON DOWNGRADIENT WATER LEVELS

Appendix J of the Consent Order, the Disposal System Contingency 

Plan, identifies specific monitor wells that are to be utilized to 

evaluate any impact from recharge of treated water into the 

alluvium. In addition, Kerr-McGee Chemical Corporation identified 

wells in Appendix J of the Consent Order that would be sampled and 

analyzed for chromium on a quarterly basis. Figure 2 illustrates 

the location of the Consent Order Appendix J wells.

Appendix A of this report shows that groundwater elevations have 

stabilized in that portion of the facility that lies downgradient 

from the recharge system (evidenced by wells M-47, M-23, and M- 

49), and are lower than in January, 1988. No surface wetting 

downgradient from the recharge trenches has been observed. KMCC 

is confident that there exists no undesirable impact to 

groundwater elevations downgradient from the recharge trench.

IMPACT OF DISPOSAL SYSTEM ON DOWNGRADIENT WATER LEVELS

Appendix of the Consent Order the Disposal System Contingency

Plan identifies specific monitor wells that are to be utilized to

evaluate any impact from recharge of treated water into the

alluvium In addition KerrMcGee Chemical Corporation identified

wells in Appendix of the Consent Order that would be sampled and

analyzed for chromium on quarterly basis Figure illustrates

the location of the Consent Order Appendix wells

Appendix of this report shows that groundwater elevations have

stabilized in that portion of the facility that lies downgradient

from the recharge system evidenced by wells M-47 M-23 and

49 and are lower than in January 1988 No surface wetting

downgradient from the recharge trenches has been observed KMCC

is confident that there exists no undesirable impact to

groundwater elevations downgradient from the recharge trench

12
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CHROMIUM TREATMENT SYSTEM EFFECTIVENESS

The Consent Order specifies the following effluent concentration 

limits for the treatment plant discharge water: Total Chromium 1.7 

mg/1 and Hexavalent Chromium 0.05 mg/1 as a monthly average; Total 

Chromium 3.4 mg/1 and Hexavalent Chromium 0.1 mg/1 as a maximum 

single value on a composite sample.

Table 3 lists treatment plant feed and discharge flow/concentra

tion data for July 1, 1989 through September 29, 1989. Table 3 

shows that the discharge limits were exceeded only once during the 

third quarter of 1989. The discharge concentration of hexavalent 

chromium for the week of July 8 through July 14, 1989 was 0.448 

mg/1. This value caused the July average to exceed the 0.05 mg/1 

limit, with a recorded 0.118 mg/1 value.m

The reason this one weekly average was high was due to the need 

for replacement of electrodes in cell number 2. Occasionally, 

variations in scheduling causes laboratory turnaround time to vary 

by as much as several days. That week, the chromium 

concentrations on effluent were not reported until after two 

successive samples with elevated chromium concentrations were 

taken. The flow of water was diverted to cell number 1, and the 

electrodes were changed in cell 2.

CHROMIUM TREATMENT SYSTEM EFFECTIVENESS

The Consent Order specifies the following effluent concentration

limits for the treatment plant discharge water Total Chromium 1.7

mg/l and Hexavalent Chromium 0.05 mg/l as monthly average Total

Chromium 3.4 mg/l and Hexavalent Chromium 0.1 mg/l as maximum

single value on composite sample

Table lists treatment plant feed and discharge flow/concentra

tion data for July 1989 through September 29 1989 Table

shows that the discharge limits were exceeded only once during the

third quarter of 1989 The discharge concentration of hexavalent

chromium for the week of July through July 14 1989 was 0.448

mg/i This value caused the July average to exceed the 0.05 mg/l

limit with recorded 0.118 mg/i value

The reason this one weekly average was high was due to the need

for replacement of electrodes in cell number Occasionally

variations in scheduling causes laboratory turnaround time to vary

by as much as several days That week the chromium

concentrations on effluent were not reported until after two

successive samples with elevated chromium concentrations were

taken The flow of water was diverted to cell number and the

electrodes were changed in cell

13



TABLE 3
GROUNDWATER TREATMENT ANALYSIS

WEEK OF
VOLUME 
TREATED 
(M gal.)

Jul. 1 - Jul. 7 837

Jul. 8 - Jul. 14 924

Jul. 15 - Jul. 21 705

Jul. 22 - Jul. 28 779

July, 1989 Average

Jul. 29 - Aug. 4 765

Aug. 5 ■- Aug. 11 744

Aug. 12 - Aug. 18 6331

Aug. 19 - Aug. 25 717

Aug. 26 - Sep. 1 750

August, 1989 Average

Sep. 2 -- Sep. 8 698

Sep. 9 -- Sep. 15 646

Sep. 16 - Sep. 22 543

Sep. 23 - Sep. 29 4852

September, 1989 Average

FEED
CHROMIUM

(mg/1)

TREATED EFFLUENT 
TOTAL HEXAVALENT

(mg/1) (mg/1)
==s=scas=;s=s====ss5s=ssssssss:

3.1 0.210 0.0047

3.2 0.933 0.448

3.2 0.030 0.014

2.9 0.037 0.004

3.1 0.303 0.118

3.0 0.113 0.002

2.9 0.075 0.014

3.9 0.028 0.0036

3.2 0.076 0.0116

3.2 0.048 0.0093

3.24 0.068 0.0081

3.75 0.113 0.002

3.30 0.118 0.004

3.25 0.030 0.002

2.60 0.032 0.0034

3.23 0.073 0.0034

1- Power failure for 5.5 hours.

2- Power failure for 4 hours. Wells I-B and I-K were down for 
four days.

TABLE
GROUNDWATER TREATMENT ANALYSIS

VOLUME FEED TREATED EFFLUENT
WEEK OF TREATED CHROMIUM TOTAL HEXAVALENT

gal iug/l mg/l mg/l

Jul Jul 837 3.1 0.210 0.0047

Jul Jul 14 924 3.2 0.933 0.448

Jul 15 Jul 21 705 3.2 0.030 0.014

Jul 22 Jul 28 779 2.9 0.037 0.004

July 1989 Average 3.1 0.303 0.118

Jul 29 Aug 765 3.0 0.113 0.002

Aug Aug 11 744 2.9 0.075 0.014

Aug 12 Aug 18 6331 3.9 0.028 0.0036

Aug 19 Aug 25 717 3.2 0.076 0.0116

Aug 26 Sep 750 3.2 0.048 0.0093

August 1989 Average 3.24 0.068 0.0081

Sep Sep 698 3.75 0.113 0.002

Sep Sep 15 646 3.30 0.118 0.004

Sep 16 Sep 22 543 3.25 0.030 0.002

Sep 23 Sep 29 4852 2.60 0.032 0.0034

September 1989 Average 3.23 0.073 0.0034

Power failure for 5.5 hours

Power failure for hours Wells IB and IK were down for

four days
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ADDITIONAL WORK PERFORMED

During the third quarter of 1989, installation of an automated 

water level recording system was begun for monitor wells along the 

interceptor line. Electronic pressure transducers will be placed 

in a number of the groundwater monitor wells stationed between 

recovery wells. A telephone-addressable datalogger will record 

the pressure head in each of the wells at a regular interval and 

convert the pressure head to groundwater elevation. KMCC 

j anticipates that this format of groundwater elevation monitoring

will provide more accurate data and will eventually replace the 

monthly manual recording of groundwater elevations throughout the 

j consent order monitoring area, according to the provisions of
I

Section 6 of the Consent Order. A request for a change in 

monitoring methodology will be submitted when KMCC has determined 

that the new system is reliable.

Flowmeter readings (total volume) are recorded for each well on a 

daily basis. In addition, flow rates are recorded for each well 

every other day. These records indicate when a pump needs to be 

replaced or a flowrate adjusted. The pump for well I-H went out 

of service and was replaced on July 31.

When electrodes wear out, groundwater flow is diverted from one
I
1 electrolytic cell to the other so that electrodes can be replaced.

, The dates on which electrodes were replaced are July 14, August 4,

August 30, and September 21.

ADDITIONAL WORK PERFORMED

During the third quarter of 1989 installation of an automated

water level recording system was begun for monitor wells along the

interceptor line Electronic pressure transducers will be placed

in number of the groundwater monitor wells stationed between

recovery wells telephoneaddressable datalogger will record

the pressure head in each of the wells at regular interval and

convert the pressure head to groundwater elevation KMCC

anticipates that this format of groundwater elevation monitoring

will provide more accurate data and will eventually replace the

monthly manual recording of groundwater elevations throughout the

consent order monitoring area according to the provisions of

Section of the Consent Order request for change in

monitoring methodology will be submitted when KMCC has determined

that the new system is reliable

Flowmeter readings total volume are recorded for each well on

daily basis In addition flow rates are recorded for each well

every other day These records indicate when pump needs to be

replaced or flowrate adjusted The pump for well IH went out

of service and was replaced on July 31

When electrodes wear out groundwater flow is diverted from one

electrolytic cell to the other so that electrodes can be replaced

The dates on which electrodes were replaced are July 14 August

August 30 and September 21
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CONCLUSIONS

KMCC is confident that effective groundwater interception and 

treatment are being attained. The effect of changing the pumping 

rates of the interceptor wells will continue to be monitored, and 

appropriate response measures (i.e.- future pump rate adjustments) 

will be taken to achieve optimal drawdown and plume interception.

Treatment facility discharge chromium concentrations are 

consistently below established requirements. No adverse impacts 

to downgradient groundwater elevations have been observed as a 

result of returning treated groundwater to the near-surface 

aquifer via the recharge trenches. No other design modifications 

to the treatment plant facility are contemplated at this time.

CONCLUSIONS

KMCC is confident that effective groundwater interception and

treatment are being attained The effect of changing the pumping

rates of the interceptor wells will continue to be monitored and

appropriate response measures i.e future pump rate adjustments

will be taken to achieve optimal drawdown and plume interception

Treatment facility discharge chromium concentrations are

consistently below established requirements No adverse impacts

to downgradient groundwater elevations have been observed as

result of returning treated groundwater to the nearsurface

aquifer via the recharge trenches No other design modifications

to the treatment plant facility are contemplated at this time
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