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C'.K'tU— 
C. K. Hahn 
Manager 
Denver Site Project 
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Porgram Manager Staff Office 
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EXECUTIVE SUMMARY 

This report summarizes the operation of Irondale DBCP Control System ("the 
system") during the calendar year 1986. Groundwater level contour maps and 
DBCP concentration maps are presented for each quarter together with an 
interpretation of the data. 

No DBCP (l,2-dibromo-3-chloropropane) was detected in residential wells which 
were monitored in the Irondale community during 1986. No DBCP was detected in 
the six monitoring wells on the RMA downgradient of the recharge wells. 

The unconfined alluvial aquifer exhibited the approximate same seasonal flow 
fluctuations in 1986 as in prior years since the project began in December 
1981. During the late spring and summer months, the South Adams County Water 
and Sanitation District (SACWSD) municipal well field exhibited a cone of 
depression which influenced the extreme western portion of the system. Again, 
as in previous years, the system was managed to effectively prevent the 
drawing of the DBCP plume away from the system, i.e., in the four winter 
months of low SACWSD pumping, extraction wells nearest the SACWSD well field 
were shut down and wells farthest from the well field pumped continuously to 
draw the narrow DBCP plume farther into the system's extraction well field. 
Near the end of high summer water pumping, the DBCP plume was drawn slightly 
to the west edge of the extraction system. By late fall, the extraction wells 
nearest the SACWSD well field were again below detection limit (0.06 ppb) of 
DBCP and were shut down on December 1, 1986, to repeat the cycle in 1987-88. 

The system operated at a 97.5% stream factor for the year. Carbon change-out 
and electrical power failures represented about 85% of the system down-time. 
Total flow through the system ranged between 1025 gpm and 1570 gpm and 
averaged about 1325 gpm. The DBCP concentration in the feed to the granular 
activated carbon (GAC) treatment system ranged from < 0.2 ppb to 0.47 ppb and 
averaged 0.32 ppb. Effluent samples from the GAC treatment system were below 
the DBCP detection limit for the entire year. 

Based upon these analyses, the containment and treatment system continues to 
be effective in preventing the migration of DBCP off the RMA. 

BRHM8700104 



IRONDALE DBCP CONTROL SYSTEM- 
REVIEW OF 1986 OPERATIONS 

BACKGROUND 

In March 1980 DBCP (l,2-dibromo-3-chloropropane) was discovered in some 
of the water wells producing from the alluvial aquifer in the Irondale 
community, located along the Northwest Boundary of RMA. A map of RMA and 
Denver vicinity is shown in Plate 1. 

Chemical and groundwater level data developed subsequent to March 1980 
from the limited number of monitoring wells which existed at that time 
indicated that DBCP-contaminated groundwater was moving off RMA at the 
northwest corner of Section 33. The data also indicated the 
contaminated groundwater extended northwest from the area of the rail 
classification yard in Section 3. 

In order to eliminate the migration of contaminated groundwater, Shell 
Chemical Company constructed a control system, known as the Irondale 
DBCP Control System, in the northwest corner of Section 33. A plan view 
of the original system is shown in Plate 2. The system was designed to 
intercept the contaminated alluvial aquifer, remove the contaminant from 
the water, and inject the treated water back into the alluvial aquifer. 

The original system was composed of the following: 

0 Two rows of dewatering wells - 15 wells in Row 1 (front or 
updip row) and 18 wells in Row 2 (rear row). 

° A common feed sump - 40M gallon capacity. 

0 Two up flow, pulse bed, granular activated carbon (40M lbs 
each) adsorbers operating in parallel. 

° Two 700 GPM feed pumps. 

o Three pre- and three post fiber cartridge element type 
filter units to service each adsorber. 

Fourteen recharge wells designed to handle 100 plus 
GPM each. 

Five monitoring wells downstream of the recharge wells, 
together with several other monitoring wells located 
in various areas within the treatment facility. 

BRHM8700104 
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The system was placed in operation in December, 1981 and ran 
effectively, reducing contamination of well water in Irondale to 
below detection level of 0.06 ppb by October, 1983. 

In the late winter of 1983, difficulty was experienced with recharging 
treated water. Consequently, the fourteen recharge wells were cleaned 
in early January, 1984. Six additional recharge wells were installed 
in February, 1984 and two more in April. One new monitoring well on the 
southwest end of the monitoring well row was installed in April. The 
expanded recharge system is shown in Plate 3. 

The dewatering well system was expanded in May, 1984 by five wells 
(three wells on the southwest end of the second row and two on the 
southwest end of the first row) to a total of thirty-eight. The expanded 
extraction system is shown in Plate 4. 

The metal seats of all twelve cartridge type (20 micron) case filters 
were reworked during First Quarter, 1984. Two banks of bag type (5 
micron) guard filters were installed downstream of the cartridge filters 
in May, 1984. The sump level control system was modified in August, 
1984 to provide improved feed control to the adsorbers. In addition, a 
3,000 lb. virgin carbon modular defining system was installed in 
February, 1984. This system was coupled with a 40,000 lb. bulk virgin 
carbon storage tank in November, 1984. A sketch of this system is shown 
in Plate 5. 

II. PURPOSE AND SCOPE 

The purpose of this report is to review 1986 operations of the system 
and to assess its effectiveness for removing DBCP from the alluvial 
aquifer approaching the Irondale community. Reports presenting evalu- 
ations of the Irondale DBCP Control System for the periods of 
December, 1981 to September, 1984 were prepared by the U.S. Army 
Engineer Waterways Experimental Station (WES) in Vicksburg, Mississippi 
and issued in December, 1984 (RIC 84065R01 and 85130R01). A draft 
report for 1985 FY was prepared by WES. However, the final report has 
not been issued. 

The geology and hydrology associated with the system and surrounding 
area were discussed in the December, 1984 Waterways Report and will not 
be repeated here. 

III.  DATA COLLECTION/ANALYSES 

A.  System Operations 

Weekly average total flow rates through the two 6AC adsorbers, 
which were operated in parallel, are presented in Plate 6. 
Operational factors and incidents which effected the quantity of 
flow through the system are presented as an attachment to Plate 7. 
Total flow ranged from 1025 gpm to 1570 gpm and averaged 1325 gpm 

BRHM8700104 
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OPERATIONAL FACTORS AND INCIDENTS EFFECTING FLOW RATE 

1. V-101 down 6.7 hrs. 1/7/86 to add carbon.  Added total of 
5,400 lbs. due to slipped septa problem.  Row 2 off 
10 min., Row 1 off 10.5 hrs., W-7 off 22.5 hrs. 

2. V-102 down 1.5 hrs. 1/16/86 to add 2,950 lbs. of carbon. 
Row 1 off 2.0 hrs. 

3. Changed out W-32 pump and motor 1/22/86.  Replaced 
horizontal check valve on W-36, 1/22/86.  Row 1 off 10 
minutes 1/22/86 due to plugged filter during defining. 

4. V-102 down 3 hrs. 1/28/86 to add 2,700 lbs. of carbon. 
V-102 sump pump failed at 1000, 1/29/86.  Overload 
apparently tripped V-101 sump pump too.  V-101 pump back 
online 1700, 1/29.  V-102 sump pump replaced and back in 
service 1430 1/30/86.  W-7 off since 1/29 to accommodate 
adsorbers.  Row 2 off 5.7 hrs. this week.  Row 1 off 23 
hrs. to 48 hrs. depending on load center to accommodate 
unit capacity. 

5. Installed 3 hp Grundfos pump on W-21 2/3/86.  Row 1 off 1- 
3/4 hrs. while unloading virgin carbon.  W-7 turned on 0730 
2/6/86. 

6. V-101 down 1 hr. 2/11/86 to add 3,400 lbs. of carbon.  Row 
1 off 70 min.  Installed new Grundfos Pump on W-19.  W-19 
off 65 hrs. 

7. Installed new 7-1/2 hp pump on W-37 2/18/86.  V-102 down 45 
min. 2/20/86 to add 3,000 lbs. of carbon.  Row 1 off of 57 
min. 

8. Unit down 4.25 hrs. 2/22/86 due to planned power outage by 
Army Row 2 off 4.25 hrs., Row 1 off 18.7 hrs., W-34, 35, 
36, 37, 38 all turned off 1245 2/26/86. 

9. V-101 down 1 hr. 55 min. 3/4/86 to add 3,200 lbs. of 
carbon.  Row 1 off average of 127 min. 

10. Unit down 5.7 hrs. 3/8/86 due to planned power outage by 
Army.  Row 2 off 5.7 hrs., Row 1 off 5.7 hrs. 

11. Unit down 8.7 hrs. 3/15/86 due to planned power outage by 
Army.  Row 2 off 8.67 hrs., Row 1 off 8.82 hrs. 

12. V-102 down 1 hr. 15 min. 3/26/86 to add 3,200 lbs. of 
carbon.  Row 1 off 82 min. 

13. Storm caused power outage and closed Arsenal 4/3 and 4/4. 
Restarted unit 4/5/86 at 0818.  Unit down 51.9 hrs., Row 2 
off 51.87 hrs., Row 1 off 55.8 hrs. 

-10- 
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OPERATIONAL FACTORS AND INCIDENTS EFFECTING FLOW RATE 

14. V-102 down 2.27 hrs. to clear pressure across bed and clean 
and repair septa, 4/9/86.  Row 2 off 14 min., Row 1 off 
4.82 hrs. 

15. Turned on Extraction Wells #W-34 thru W-38 4/15/86. 

16. Installed new 3 hp Grundfos pump and motor in W-23 4/22. 
Replaced 7-1/2 hp pump and motor in W-22 with 3 hp Grundfos 
4/22, down 2 hrs.  W-18 off 2 hrs. for repair.  Down 2.2 
hrs. 4/23 to add 3,200 lbs. of carbon to V-101.  Row 1 off 
average of 2.7 hrs. W-7 of 4.6 hrs. 

17. Down 4/30 for 1.5 hrs. to add 2,600 lbs. of carbon to 
V-102.  Row 1 off 2.6 hrs. total due to other problems. 

18. Unit down due to power failure 1320 - 5/4 to 1130 - 5/5. 
Row 1 off average of 23.74 hrs., Row 2 off 22.2 hrs. 

19. W-9 off 1.9 hrs. 5/22 to change out pump and motor. 

20. V-101 down 50 min. 5/27 to add 3,200 lbs. of carbon.  V-102 
down 73 min. 5/29 to add 3,200 lbs. of carbon.  Row 1 off 
average of 2.4 hrs. 

21. W-6 quit running 2330 6/7. 

22. W-6 started at 1455 6/13 Sky Country found contact loose. 
Unit down due to power failure caused by rain and lightning 
storm 6/16/86 1900-2100.  Row 2 off 1.95 hrs., Row 1 off 
2.11 hrs. 

23. Included 6 days, rather than the normal 7, (6/27 to 7/3) 
due to holiday, Friday 7/4/86. 

24. V-101 down 6.8 hrs. 7/7 to add 3,200 lbs. of carbon.  V-102 
down 1.2 hrs. 7/10 to add 3,200 lbs. of carbon.  Row 1 off 
5.65 hrs. 

25. W-15 off 2-3 hrs. possible weather caused. 

26. V-101 down 77 min. 7/31 to add 3,100 lbs. of carbon.  W-35 
quit pumping ~1530 7/24, broken pump shaft.  Replaced on 
Wednesday 7/30.  Also W-8 pump quit 1700 7/26.  Replaced 
1330 7/30. 

27. V-101 down 100 min. 8/7 to add extra pulse of carbon 2000 
lbs. to upgrade carbon bed.  Found W-2 off 1600 8/5. 
Restarted 8/6 "0900.  Row 1 off 91 min. during carbon 
pulse. 

28. Lightning strike burned thru cable and caused power outage 
8/8, power off 15 hrs. 

-11- 
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OPERATIONAL FACTORS AND INCIDENTS EFFECTING FLOW RATE 

29. V-102 down 163 min. 8/18 to add 2,800 lbs. of carbon.  Row 
1 off 2.3 hrs. 

30. Replaced broken (hnnitrol level controller in W-35 & W-33, 
9/3. 

31. Power failure at 1145, 9/10; bird flew into transformer. 
Following repairs unit back-up at 1500, 9/11.  V-101 down 
70 min. on 9/12 to add 3,200 lbs. of carbon.  Row 2 off 3.7 
hrs., Row 1 off 25 hrs. 

32. Row 1 off 1.1 hrs. to install cellular telephone 9/15. 

33. V-102 down 63 min. 9/25 to add 3,150 lbs. of carbon.  Had 
to reset W-24 9/24 A.M. 

34. Installed smaller valves in W-37 (1 inch) and W-2 (2 
inches) 9/26 to control flows better.  Load centers 2 & 3 
in Row 2 off 71 min., 4, 5, 6 load centers Row 1 off 40 
min..  W-37 breaker tripped 9/29 A.M.  Found W-2 breaker 
tripped 10/3 A.M. 

35. Unit down 155 min. 10/5/86 due to power failure caused by 
bird.  Row 2 off average of 155 min.; Row 1 off 168 min. 

36. Unit down 24 min. 10/21 to complete elect, hookup of auto, 
dialer in Bldg. 809.  V-101 down 29.2 hrs. 10/22 and 10/23 
to add 10,600 lbs. carbon.  Row 2 off 29 min. 10/21, Row 1 
off 21.8 hrs.  W-7 off until 0745 10/24 to accommodate unit 
capacity on starting after carbon change. 

37. Added 3,600 lbs. of carbon to V-102, 10/29.  Unit down at 
2020, 10/30 due to power failure.  Row 2 down 11.6 hrs., 
Row 1 off total of 17.1 hrs., W-7 off 34 hrs. to 
accommodate unit capacity. 

38. Reset breaker on W-24, 11/3 A.M.  Reset breaker on W-l, 
11/5 A.M. 

39. Found W-15 and W-28 off 0730, 11/10.  Reset W-15, run OK. 
Replaced omnitrol on W-28.  Found W-19 off 0730, 11/14. 
Replaced motor.  Row 1 off 63 min. while transferring spent 
carbon for shipment. 

40. Changed out W-19 3 hp pump 11/14/86. 

41. Replaced pumps on W-15 (7-1/2 hp) and W-2 (7-1/2 hp) on 
11/21. 

42. Shut pumps off on wells W-34, 35, 37, 38, at 12:30 PM 
12/1/86. 

- 12- 
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OPERATIONAL FACTORS AND INCIDENTS EFFECTING FLOW RATE 

43. V-102 down 2-3/4 on 12/11, to add 3,200 lbs. of carbon. 
Row 1 down for 3 hrs. 

44. V-102 down for approximately 1 hr. 10 min. to back flush, 
Row 1 off for approximately same period. 

45. V-101 down for approximately 55 min. to back flush, Row 1 
off for approximately same period. 

-13= 
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for the year. The low flow, which occurred over an eleven day 
period commencing March 28, was due to a power outage resulting 
from a severe snow storm. 

The system operated at an overall stream factor of 97.5 percent 
for the year. Power failures represented about 64% of the down 
time while carbon change-out and maintenance were 20% and 16%, 
respectively. 

Semimonthly influent and effluent DBCP concentrations for the 
carbon adsorption system are shown in Table 1 of Appendix B. The 
DBCP level in the feed ranged from below the limit of determin- 
ability (0.2 ppb) to 0.47 ppb and averaged 0.32 ppb. The effluent 
was below the detection limit of 0.06 ppb DBCP for the entire 
year. 

Groundwater Elevations 

Prior to January, 1986, a cooperative monitoring program between 
RMA personnel and Shell was conducted to evaluate the effective- 
ness of the system. Commencing in 1986, Shell assumed full 
responsibility for both chemical sampling and water level measure- 
ments. The monitoring program was continued quarterly with samples 
and groundwater elevation measurements taken in January, April, 
July, and October. 

Groundwater elevation measurements taken each quarter of 1986 are 
presented in Table 2 of Appendix A. The data are arranged by 
section (first two digits are the section and the last three 
identify the well number). Plate 7, shows the general location of 
wells that are included in the monitoring program. 

Machine-drawn groundwater level contours based solely on the data 
presented on Table 2 do not fully depict the flow patterns due to 
lack of data in some of the neighboring sections. Consequently, 
to produce groundwater elevation contours representing the regional 
flow pattern, measurements made by the Army of some specific wells 
in Sections 2, 27, and 35 were incorporated with the data in 
Table 2. Measurements made by the Army in October, 1985 (Table 
2A of Appendix A) were added to the regular data for January, 1986 
to produce the contour map shown in Figure 1 of Appendix A. 
Measurements made by the Army in August, 1986 (Table 2B of the 
Appendix) were added to the April, July, and October data shown in 
Table 2 to produce contour maps for these respective quarters shown 
in Figures 2, 3, and 4. Each of these four figures exhibits the 
same general flow pattern. The direction of the regional ground- 
water flow is northwesterly toward the system. Further, the flows 
near the system converge toward the two extraction rows. An 
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enlarged groundwater level map based on October, 1986 data (Figure 5, 
Appendix A) clearly shows the effective flow direction toward the 
two rows of extraction wells. 

The 1986 flow patterns and groundwater elevations exhibited 
approximately the same seasonal fluctuation as in previous 
years. During the late spring and summer months, the SACWSD 
municipal well field exhibited a cone of depression which 
influenced the extreme western portion of the system. This is 
demonstrated by the groundwater elevation data listed in Table 3, 
Appendix A for the April and October, 1986 sampling periods. The 
data show a range of groundwater level decrease from April to 
October of between 0.08 ft. to greater than 12 ft. (Well 33012). 
Wells 33008, 33009, 33010, and 33011 exhibit groundwater elevation 
decreases of more than 2 ft. Table 4 lists the measured groundwater 
elevations of July, 1986 and October, 1986 and their differences. 
With a few exceptions, groundwater elevations in most of the wells 
decreased with time. 

To estimate the average groundwater flow velocity, a transect hydro- 
graph in the direction of flow has been produced. Based on 
Figure 6, an average hydraulic gradient is calculated to be 0.0035. 
Assuming a typical hydraulic conductivity of 10" for a sandy 
formation and an average porosity of 0.3, the average groundwater 
flow velocity is calculated to be 3.3 ft/day. 

Chemical Data 

The 1986 sample schedule together with the range and average DBCP 
concentration in each of the sampled wells are presented in Table 5 
of Appendix B. The individual analyses of the wells for each 
quarter are shown in Table 6. Figure 7 shows the approximate 
location of all wells included in the sampling program and is the 
base map for the quarterly concentration contour maps. 

The DBCP concentration data obtained during the four sampling 
periods were used to prepare concentration contour maps (Figures 8, 
10, 11 and 12). Each map is discussed in detail below. 

January 1986 Sampling Period 

The DBCP concentration isopleths for January, 1986 are shown in 
Figure 8 of Appendix B. The highest concentration of 25.5 ppb was 
found in the sample collected from Well S-23, located at the rail 
classification yard. The DBCP concentration level decreased in the 
direction of the flow path toward the Irondale DBCP Control System. 
The flow path between Well S-23 and the system is relatively narrow 
and principally follows the well defined bedrock alluvium channel 
(Figure 9 of Appendix B). 
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No concentration at or above the detection limit (0.06 ppb) was 
found in either the system monitoring wells immediately downdip of 
the row of injection wells or in monitored wells in the Irondale 
community. DBCP was detected in concentrations below the lowest 
reportable level (0.2 ppb) in two wells in the downdip row of 
extraction wells. Measurable levels of DBCP were found in two 
monitoring wells located between the two rows of extraction wells: 
0.65 ppb in well 33-70 and 0.24 ppb in well 33-580. A concen- 
tration of 2.1 ppb in updip extraction well W-25 was the highest 
concentration measured in the extraction well system. 

April 1986 Sampling Period 

Figure 10 shows the concentration isopleths for April, 1986. The 
general concentration distribution of the April sampling is similar 
to the January sampling. The effects of shifting extraction 
volumes to the northeast end during the winter months may be seen 
to effect the shape of the plume at the updip row of extraction 
wells. 

No DBCP was detected in system monitoring wells immediately downdip 
of the row of injection wells or in monitored Irondale wells. DBCP 
was detected in only one well of the downdip extraction row: 0.28 
ppb in W-2. DBCP was detected at levels below the limit of 
determinability (0.2 ppb) in two of the monitoring wells located 
between the two rows of extraction wells. The highest concentration 
found in the extraction well system was 1.7 ppb in updip extraction 
well W-16. 

July 1986 Sampling Period 

As in the two prior quarterly samplings, no DBCP was detected in 
either the system monitoring wells immediately downdip of the 
injection wells or in monitored Irondale wells. The concentration 
isopleths for July, 1986, Figure 11, display a slight drift of the 
DBCP plume to the southwest at the updip extraction row, probably 
due to the influence of the SACWSD wells. DBCP was detected in 
the most southwesterly well, W-38, in the updip extraction row but 
at a level below the limit of determinability (0.2 ppb). DBCP was 
detected in only one of the downdip extraction wells, W-2, at a 
level below the limit of determinability. Of the monitoring wells 
located between the extraction rows, only 33-70 registered positive 
for DBCP at 0.42 ppb. The highest concentration in the updip 
extraction well row as 2.49 ppb in W-25 which is located in approxi- 
mately the middle of the row. 

Upward-trending DBCP concentrations in well 33-30 located in the 
plume immediately updip of the extraction system presage arrival 
of increasing concentrations at the extraction system. 
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October 1986 Sampling Period 

The concentration isopleths for October, 1986 are presented in 
Figure 12. By comparing the four sets of isopleths, a general 
increase in DBCP concentration within the extraction system is 
apparent. Upward and downward trending of plume DBCP concentra- 
tions is believed to reflect varying patterns and magnitudes of 
precipitation events in the general area that influences the 
alluvial aquifer. DBCP was detected in three wells in the downdip 
extraction row, two of which were below the limit of determin- 
ability. DBCP was present in three of the monitoring wells 
located between the two extraction rows. The highest concentration 
in the updip extraction wells was 3.29 ppb in W-31. W-38, the most 
southwesterly well in the updip extraction row, returned to BDL. 

Again, no DBCP was detected in either the system monitoring wells 
immediately downdip of the injection wells or in monitored Irondale 
wells. 

The 4.64 ppb DBCP level in 33-30 indicates a possible continuing 
up-trend in the DBCP concentration approaching the extraction 
system. As DBCP concentration in the GAC treatment plant influent 
increases, the frequency at which carbon is added to the adsorbers 
is adjusted. Due to DBCP's favorable adsorption isotherm, 
the frequency of carbon pulsing changes wery  little with increasing 
DBCP influent concentration. The frequency at which carbon is 
added to the adsorber can be adjusted according to the observed 
DBCP levels at the middle port in the adsorbers. The recharge 
wells, downgradient of the last row of extraction wells, provide 
a mound of water which partially recycles, thus reducing the 
potential for DBCP to escape the extraction system. However, if 
relatively high levels of DBCP continue to be observed in the last 
row of extraction wells, installation of additional extraction wells 
upgradient should be considered. 

CONCLUSIONS 

1. The unconfined alluvial aquifer exhibited the approximate same seasonal 
fluctuations in 1986 as in previous years. 

2. No DBCP was detected in monitored wells of the community of Irondale 
during 1986, nor was DBCP detected in the row of system monitoring wells 
immediately downgradient of the injection wells. 

3. The strategy of shutting down southwest extraction wells in the winter 
and pulling the DBCP plume away from the influence of SACWSD wells was 
again effective in preventing loss of DBCP from the plume to the municipal 
wells. 
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4. Carbon change-out and electrical problems were the major causes of 
downtime. 

5. The updip concentration of DBCP in well 33-30 on October 14, 1986 of 
4.64 ppb indicates a possible surge of higher than normal concentration 
approaching the system. Special attention will be given to the 
concentration of the surge upon arrival at the extraction system. 

6. Continued close monitoring of the capacity of the injection wells will 
be maintained to insure adequate disposal of treatment volume. 

7. The DBCP concentration maps and groundwater maps prepared on 1986 data 
indicate the control system is effectively intercepting and removing 
DBCP contaminated groundwater flowing toward the community of Irondale 
on the RMA. 
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TABLE 2 

1986 GROUNDWATER MEASUREMENT DATA 

(Elevation, ft (msl) (add 5,100.00to each reading) 

Well No. Jan 86      April 86     July 86      Oct 86 

ARMY 
Ö3ÖÖ1 35.69 35.62 36.30 35.38 
03002 28.83 29.78 31.61 29.70 
03008 58.41 58.21 60.01 58.07 
03009 35.49 35.53 37.58 35.34 
03010 36.38 36.30 37.66 36.18 

SHELL 
03516 25.82 25.77 28.19 25.42 
03517 25.89 25.94 28.63 25.56 
03518 26.17 26.17 28.43 25.90 
03519 26.44 26.42 28.73 26.11 
03522 33.01 32.86 35.85 32.72 
03523 41.55 41.58 44.19 41.45 
03526 25.05 25.14 26.58 24.78 

ARMY 
Ö4Ö10 28.19 28.15 29.17 27.42 
04013 23.31 23.46 25.10 23.17 
04017 24.59 24.59 25.46 24.11 
04019 25.02 24.98 26.59 24.61 
04021 22.94 22.99 24.03 22.34 
04024 22.32 22.34 23.75 21.67 
04026 27.35 27.43 28.70 27.10 
04030 34.49 34.44 36.72 34.22 

SHELL 
04524 39.58 39.50 42.02 39.21 
04525 39.99 39.99 38.90 39.74 
04527 24.54 24.63 25.83 24.19 
04528 23.47 23.60 24.66 23.06 
04529 22.89 23.00 24.18 22.42 
04532 25.10 25.43 26.36 25.18 

ARMY 
28016 01.40 01.30 _ 00.73 
28017 01.54 01.47 - 00.72 
28018 01.88 01.84 04.67 00.97 
28019 02.06 02.02 - 01.06 
28020 02.26 02.15 04.75 01.19 
28021 01.63 01.80 04.11 00.70 
28022 08.89 08.83 06.28 08.62 

28027 01.22 01.12 

A-1 
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TABLE 2 

1986 GROUNDWATER MEASUREMENT DATA 

(Elevation, ft (msl) (add 5,100.00 to each reading) 

Well No. Jan 86 April 86 July 86 Oct 86 

SHELL 
285Ö3 08.08 08.15 05.89 06.79 
28513 05.10 05.43 04.77 04.05 

ARMY 
33001 15.63 15.55 15.86 15.26 
33003 .01.96 01.60 - 00.77 
33004 01.40 01.19 - 99.92 
33005 03.68 03.13 - 01.76 
33006 04.60 04.06 - 02.56 
33007 06.11 05.36 - 03.50 
33008 05.80 05.38 - 03.19 
33009 05.16 05.00 - 02.48 
33010 05.49 05.12 - 02.93 
33011 05.81 05.44 - 03.40 
33012 04.49 13.85 - 01.66 
33014 06.23 05.75 00.87 03.92 
33017 18.48 18.10 18.43 - 

33018 - 05.39 98.82 03.47 
33025 02.15 01.67 02.05 00.86 
33030 17.00 17.35 17.86 16.52 
33033 10.04 10.02 11.04 09.71 
33038 04.54 04.13 06.07 03.86 
33039 06.07 06.44 05.16 05.53 
33040 07.30 07.72 08.52 06.72 
33041 08.33 08.73 08.83 07.64 
33042 09.66 10.12 09.32 08.83 
33043 12.13 12.61 13.57 11.44 
33044 13.04 13.52 12.97 12.21 
33045 _ 14.21 12.88 12.90 
33046 _ 17.93 18.65 16.93 
33047 21.37 21.31 22.58 20.56 
33051 - - - - 

33059 - 05.92 99.54 03.98 
33060 - 09.32 06.29 07.70 
33062 06.86 07.22 - - 

33064 - 12.73 11.19 11.27 
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TABLE 2 

1986 GROUNDWATER MEASUREMENT DATA 

(Elevation, ft (msl) (add 5,100.OOto each reading) 

Well No, 

SHELL 
335ÜÖ 
33501 
33502 
33505 
33506 
33507 
33509 
33510 
33511 
33512 
33514 
33531 
33533 
33534 
33570 
33571 
33572 
33573 
33576 
33577 
33578 
33579 
33580 
33581 
33582 

Army 
34"Ö02 
34008 

SHELL 
34515 

Jan 86 

09.97 
18.91 
13.05 
03.31 
03.08 
02.44 
03.74 
07.35 
07.61 
07.87 
20.63 
11.93 
02.50 
03.07 
03.06 
02.10 
01.02 
01.27 

03.47 
04.78 
04.44 

22.19 
10.93 

20.82 

April 86 July 86 

09.83 06.59 
18.83 15.92 
13.07 13.73 
04.10 04.76 
03.33 04.45 
02.71 03.54 
03.80 05.23 
07.62 07.85 
07.61 09.07 
07.83 08.85 
20.80 21.83 
11.89 12.42 
02.71 04.12 
03.07 05.93 
03.71 07.42 
02.64 02.86 
01.45 02.80 
01.39 02.90 
14.85 08.10 
07.23 06.07 
06.51 - 
04.56 02.88 
04.05 04.27 
05.46 - 
04.90 02.54 

22.09 24.37 
10.81 11.79 

20.86 22.87 

Oct 86 

07.69 
16.52 
11.38 
03.35 
02.71 
02.02 
03.13 
06.94 
07.11 
07.56 
20.24 
10.24 
02.06 
02.38 
02.62 
01.50 
00.62 
00.56 
10.93 
05.32 
04.62 
02.90 
02.78 
03.82 
03.02 

21.92 
10.72 

20.53 
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TABLE 2A 

OCTOBER, 19B5 GROUNDWATER MEASUREMENT DATA 

Section 

27 

35 

Well ID 

008 
Oil 
014 

007 
040 
041 
042 
043 
044 
051 
053 
072 

037 
042 
058 

Water Level (feet above MSL) 

5195.37 
5207.61 
5196.82 

5195.24 
5121.33 
5114.20 
5106.83 
5104.17 
5100.52 
5129.62 
5103.00 
5096.39 

5170.17 
5173.16 
5185.73 

EWS-039 - 06/04/87 
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TABLE 2B 

AUGUST, 1986 GROUNDWATER MEASUREMENT DATA 

Section 

27 

Well ID 

008 
Oil 
014 

007 
040 
041 
042 
043 
044 
051 
053 

Water Level (feet above MSL) 

5195.96 
5207.02 
5196.43 

5095.31 
5121.29 
5114.60 
5106.80 
5104.11 
5100.39 
5130.57 
5102.50 

EWS-039 - 06/04/87 
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TABLE 3.  IRONDALE WATER TABLE ELEVATIONS 

» 

FOR 4/86 - 10/86 

WELL ELEV ELEV DELTA  J WELL ELEV ELEV    1 DELTA  ! 
WATER WATER 4/86  : WATER   1 WATER 4/86   ! 
4/86 10/86 10/86  : 4/86 10/86 10/86  ! 

03001 5135.62 5135.38 -0.24 ! 33014 5105.75 5103.92 -1.83 ! 
! 03002 5129.78 5129.70 -0.08 : 33018 5105.39 5103.47 -1.92 : 
! 03008 5158.21 5158.07 -0.14 ! 33025 5101.67 5100.86 -0.81 ; 
! 03009 5135.53 5135.34 -0.19 ! 33030 5117.35 5116.52 -0.83 ! 
! 03010 5136.30 5136.18 -0.12 ! 33033 5110.02 5109.71 -0.31 ! 
! 03516 5125.77 5125.42 -0.35 : 33038 5104.13 5103.86 -0.27 : 
! 03517 5125.94 5125.56 -0.38 : 33039 5106.44 5105.53 -0.91 ! 
! 03518 5126.17 5125.90 -0.27 ! 33040 5107.72 5106.72 -1.00 ! 

! 03519 5126.42 5126.11 -0.31 ! 33041 5108.73 5107.64 -1.09 : 
! 03522 5132.86 5132.72 -0.14 ! 33042 5110.12 5108.83 -1.29 ! 
! 03523 5141.58 5141.45 -0.13 ! 33043 5112.61 5111.44 -1.17 ! 

! 03526 5125.14 5124.78 -0.36 ! 33044 5113.52 5112.21 -1.31 : 
! 04010 5128.15 5127.42 -0.73 ! 33045 5114.21 5112.90 -1.31 ! 

! 04013 5123.46 5123.17 -0.29 ! 33046 5117.93 5116.93 -1.00 ! 
! 04017 5124.59 5124.11 -0.48 ! 33047 5121.31 5120.56 -0.75 1 

! 04019 5124.98 5124.61 -0.37 ! 33059 5105.92 5103.98 -1.94 ! 

I 04021 5122.99 5122.34 -0.65 ! 33060 5109.32 5107.70 -1.62 ! 

i 04024 5122.34 5121.67 -0.67 ' 33064 5112.73 5111.27 -1.46 ! 

; 04026 5127.43 5127.10 -0.33 • 33500 5109.83 5107.69 -2.14 ! 

; 04030 5134.44 5134.22 -0.22 33501 5118.83 5116.52 -2.31 

; 04524 5139.50 5139.21 -0.29 33502 5113.07 5111.38 -1.69 

! 04525 5139.99 5139.74 -0.25 33505 5104.10 5103.35 -0.75 

J 04527 5124.63 5124.19 -0.44 33506 5103.33 5102.71 -0.62 

i 04528 5123.60 5123.06 -0.54 33507 5102.71 5102.02 -0.69 

i 04529 5123.00 5122.42 -0.58 33509 5103.80 5103.13 -0.67 

! 04532 5125.43 5125.18 -0.25 33510 5107.62 5106.94 -0.68 

J 28016 5101.30 5100.73 -0.57 33511 5107.61 5107.11 -0.50 

! 28017 5101.47 5100.72 -0.75 33512 5107.83 5107.56 -0.27 

{ 28018 5101.84 5100.97 -0.87 33514 5120.80 5120.24 -0.56 

! 28019 5102.02 5101.06 -0.96 , 33531 5111.89 5110.24 -1.65 

; 28020 5102.15 5101.19 -0.96 ! 33533 5102.71 5102.06 -0.65 

! 28021 5101.80 5100.70 -1.10 ! 33534 5103.09 5102.38 -0.71 

! 28022 5108.83 5108.62 -0.21 ! 33570 5103.71 5102.62 -1.09 

! 28027 5101.12 5100.60 -0.52 ! 33571 5102.64 5101.50 -1.14 

! 28503 5108.15 5106.79 -1.36 ! 33572 5101.45 5100.62 -0.83 

J 28513 5105.43 5104.05 -1.38 ! 33573 5101.39 5100.56 -0.83 

! 33001 5115.55 5115.26 -0.29 ! 33576 5114.85 5110.93 -3.92 

I 33003 5101.60 5100.77 -0.83 ! 33577 5107.23 5105.32 -1.91 

! 33004 5101.19 5099.92 -1.27 ! 33578 5106.51 5104.62 -1.89 

! 33005 5103.13 5101.76 -1.37 i 33579 5104.56 5102.90 -1.66 

! 33006 5104.06 5102.56 -1.50 ! 33580 5104.05 5102.78 -1.27 

! 33007 5105.36 5103.50 -1.86 ! 33581 5105.46 5103.82 -1.64 

! 33008 5105.38 5103.19 -2.19 ! 33582 5104.90 5103.02 -1.88 

! 33009 5105.00 5102.48 -2.52 ! 34002 5122.09 5121.92 -0.17 

! 33010 5105.12 5102.93 -2.19 J 34008 5110.81 5110.72 -0.09 

! 33011 5105.44 5103.40 -2.04 ! 34515 5120.86 5120.53 -0.33 

J 33012 5113.85 5101.66 -12.19 
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TABLE 4. IRONDALE WATER TABLE ELEVATIONS 
FOR 7/86 - 10/86 

WELL 

03001 
03002 
03008 
03009 
03010 
03516 
03517 
03518 
03519 
03522 
03523 
03526 
04010 
04013 
04017 
04019 
04021 
04024 
04026 
04030 
04524 
04525 
04527 
04528 
04529 
04532 
28018 
28020 
28021 
28022 
28027 
28503 
28513 
33001 
33014 
33018 
33025 

ELEV 
WATER 
7/86 

5136.30 
5131.61 
5160.01 
5137.58 
5137.66 
5128.19 
5128.63 
5128.43 
5128.73 
5135.85 
5144.19 
5126.58 
5129.17 
5125.10 
5125.46 
5126.59 
5124.03 
5123.75 
5128.70 
5136.72 
5142.02 
5138.90 
5125.83 
5124.66 
5124.18 
5126.36 
5104.67 
5104.75 
5104.11 
5106.28 
5101.69 
5105.89 
5104.77 
5115.86 
5100.87 
5098.82 
5102.05 

ELEV DELTA  ! WELL ELEV ELEV DELTA   ! 
WATER 7/86  : WATER WATER 7/86    ! 
10/86 10/86  : 7/86 10/86 10/86   ! 

5135.38 -0.92 i 33030 5117.86 5116.52 -1.34 : 
5129.70 -1.91 : 33033 5111.04 5109.71 -1.33 ! 
5158.07 -1.94 ! 33038 5106.07 5103.86 -2.21 ! 
5135.34 -2.24 ! 33039 5105.16 5105.53 0.37 ! 
5136.18 -1.48 ! 33040 5108.52 5106.72 -1.80 ! 
5125.42 -2.77 ! 33041 5108.83 5107.64 -1.19 ! 
5125.56 -3.07 : 33042 5109.32 5108.83 -0.49 ! 
5125.90 -2.53 ! 33043 5113.57 5111.44 -2.13 ! 
5126.11 -2.62 ' 33044 5112.97 5112.21 -0.76 ! 
5132.72 -3.13 ' 33045 5112.88 5112.90 0.02 ! 
5141.45 -2.74 33046 5118.65 5116.93 -1.72 ! 
5124.78 -1.80 33047 5122.58 5120.56 -2.02 j 
5127.42 -1.75 33059 5099.54 5103.98 4.44 : 
5123.17 -1.93 33060 5106.29 5107.70 1.41 : 
5124.11 -1.35 33064 5111.19 5111.27 o.o8 : 
5124.61 -1.98 33500 5106.59 5107.69 1.10 ! 
5122.34 -1.69 33501 5115.92 5116.52 o.6o : 
5121.67 -2.08 33502 5113.73 5111.38 -2.35 ! 
5127.10 -1.60 33505 5104.76 5103.35 -1.41 ! 
5134.22 -2.50 33506 5104.45 5102.71 -1.74 ! 
5139.21 -2.81 335Ö7 5103.54 5102.02 -1.52 : 
5139.74 0.84 33509 5105.23 5103.13 -2.10 ! 
5124.19 -1.64 ,  33510 5107.85 5106.94 -0.91 ! 
5123.06 -1.60 '  33511 5109.07 5107.11 -1.96 ! 
5122.42 -1.76 !  33512 5108.85 5107.56 -1.29 S 
5125.18 -1.18 !  33514 5121.83 5120.24 -1.59 ! 
5100.97 -3.70 !  33531 5112.42 5110.24 -2.18 ! 
5101.19 -3.56 !  33533 5104.12 5102.06 -2.06 ! 
5100.70 -3.41 !  33534 5105.93 5102.38 -3.55 ! 
5108.62 2.34 !  33576 5108.10 5110.93 2.83 : 
5100.60 -1.09 !  33577 5106.07 5105.32 -0.75 ! 
5106.79 0.90 !  33579 5102.88 5102.90 0.02 : 
5104.05 -0.72 ;  33580 5104.27 5102.78 -1.49 ! 
5115.26 -0.60 !  33582 5102.54 5103.02 0.48 : 
5103.92 3.05 ;  34002 5124.37 5121.92 -2.45 ! 
5103.47 4.65 ;  34008 5111.79 5110.72 -1.07 ! 
5100.86 -1.19 !  34515 5122.87 5120.53 -2.34 : 
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Fig. 1:    Irondale Water Level Contours 1/86 
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Fig. 2: Irondale Water Level Contours 4/86 
(feet above MSL) 
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Fig. 3: Irondale Water Level Contours 7/86 
(feet above MSL) 
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Fig. 4: Irondale Water Level Contours 10/86 
(feet above MSL) 
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(feet above MSL) 



WATER TABLE ELEVATION  (FAMSL) 

33 

70 
o 
o 
> 

m 

TO 
> 

in 
m 
o 
H 

< o 
^D 
O 
O 
70 
> 
"0 

A-13 



APPENDIX B 
CHEMICAL DATA 

Page 

Table 1   - Influent and Effluent DBCP Concentrations B-l 

Table 5   - Irondale DBCP Control System 1986 B-2 
Sampling Schedule and Analytical Data 

Table 6   - DBCP Concentration Data B-5 

Figure 7  - Irondale DBCP Sampling Wells - 1986 B-7 

Figure 8  - Irondale DBCP Concentration Contours 1/86 B-8 

Figure 9  - Irondale DBCP Control System Bedrock 
Surface B-9 

Figure 10 - Irondale DBCP Concentration Contours 4/86 B-10 

Figure 11 - Irondale DBCP Concentration Contours 7/86 B-ll 

Figure 12 - Irondale DBCP Concentration Contours 10/86 B-12 

EWS-039 - 06/22/87 



TABLE 1 

INFLUENT AND EFFLUENT DBCP CONCENTRATIONS 

Sample 
Date 

01/13/86 
01/27/86 
02/10/86 
02/24/86 
03/10/86 
03/25/86 
04/14/86 
04/28/86 
05/12/86 
05/27/86 
06/09/86 
06/23/86 
07/14/86 
07/28/86 
08/11/86 
08/25/86 
09/08/86 
09/22/86 
10/07/86 
10/27/86 
11/10/86 
11/24/86 
12/08/86 
12/22/86 

Adsorber V-101 
DBCP, PPB 

Influent 

0 
0 
0 
P 
0 
0 
0 
0 
0, 
0, 
0, 
0, 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
P 
0. 
0. 
P 
0. 

.31 

.32 

.39 

.23 
,40 
,39 
,35 
29 
33 
36 
35 
35 
32 
42 
37 
41 
42 
47 

40 
34 

38 

Effluent 

BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 

Adsorber V-1Ö2 

Influent Effluent 

0.29 BDL 
0.29 BDL 
0.28 BDL 
P BDL 
0.26 BDL 
0.39 BDL 
0.33 BDL 
0.30 BDL 
0.26 BDL 
0.32 BDL 
0.30 BDL 
0.28 BDL 
0.27 BDL 
0.33 BDL 
0.32 BDL 
0.35 BDL 
0.40 BDL 
0.40 BDL 
0.39 BDL 
0.23 BDL 
0.36 BDL 
0.28 BDL 
P BDL 
0.34 BDL 

NOTE: BDL 
P 

Below detection limit of 0.06 ppb 
Indicates presence of DBCP between 0.06 ppb 
limit of detectability and 0.20 ppb limit of 
determinability 

EWS-039 - 06/03/87 
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TABLE 5 

IRONDALE DBCP CONTROL SYSTEM  1986 SAMPLING 
SCHEDULE AND ANALYTICAL DATA 

ADSORBERS V-101 and V-102 (Sample 2nd and 4th Monday for 
Total of 12 Samples Monthly) 

DBCP, PPB 

V-101 V-102 

RANGE 
AVERAGE 

P-0.47 
0.33 

P-0.40 
0.31 

NOTE:  The effluent analyses were BDL for the entire 
period 

II EXTRACTION WELLS (Total of 17 Samples Quarterly) 

WELL 
I.D. 

W-2 
W-4 
W-8 
W-10 
W-12 
W-14 
W-33 
W-35 
W-16 
W-18 
W-20 
W-2 5 
W-27 
W-29 
W-31 
W-36 
W-38 

DBCP, PPB 
RANGE AVERAGE 

P-0.28 P 
BDL BDL 
BDL-P BDL 
BDL BDL 
BDL-0.38 P 
BDL BDL 
BDL-P BDL 
BDL BDL 
1.19-1.72 1.35 
0.33-0.73 0.49 
P-0.21 P 
1.39-3.17 2.29 
1.11-1.55 1.25 
0.47-3.07 1.78 
P-3.29 1.19 
BDL-0.58 0.29 
BDL-P BDL 

EWS-039 - 06/03/87 
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III. 
ONPOST MONITORING WELLS (Total of 36 Samples Quarterly) 

WELL DBCP, PPB 
I7D. RANGE AVERAGE 

S-0 BDL BDL 
S-l BDL BDL 
S-2 BDL BDL 
S-3 BDL BDL 
S-6 P P 

S-7 BDL BDL 
S-10 BDL BDL 
S-13 BDL BDL 
S-14 BDL BDL 
s_23 25.1-40.4 28.6 
S_26 BDL BDL 
S-27 BDL BDL 
S-28 P-0.26 P 
S-29 BDL BDL 
S_33 BDL-P BDL 
3-9 1.01-2.33 1-68 
Army 13 2.08-3.54 2.75 
Army 15 3.19-4.20 3.63 
Army 26 21.5-34.4 29.6 
Army 28 0.25-0.55 0.42 
28-21 BDL BDL 

1.05-4.64 2.86 
0.30-1.75 0.81 

„.,_„,, 0.39-1.14 0.71 
33-41 0.60-0.87 0.71 
33-42 1.61-2.82 2.31 
33_43 0.34-0.90 0.56 
33-44 1.17-3.08 1.89 
33_62 1.39-2.23 1.81 
33-70 BDL-1.97 0.71 
33-71 BDL-P p 

33-72 BDL BDL 

33-73 BDL-P BDL 
33-580 BDL-1.47 0.42 
33-581 BDL-0.37 P 
33-582 BDL-0.20 P 

33-30 
33-39 
33-40 

EWS-039 - 06/03/87 
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IV.   ONPOST MONITORING WELLS (Total of 11 Samples Semi- 
Annually) 

WELL DBCP, PPB 
I.D. RANGE AVERAGE 

BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 
BDL 

b)  If 33-18 is dry, sample 33-19 and 33-20 

OFFPOST MONITORING WELLS (Total of 8 Samples Quarterly) 

33-18b) BDL 
33-45 BDL 
33-46 BDL 
33-59 BDL 
33-60 BDL 
33-64 BDL 
33-576 BDL 
33-577 BDL 
33-578 BDL 
33-583 BDL 

WELL DBCP, PPB 
I.D. RANGE AVERAGE 

M-l BDL BDL 

M-2 BDL BDL 

M-3 BDL BDL 

M-4 BDL BDL 

M-5 BDL BDL 

M-6 BDL BDL 

c BDL BDL 

C III BDL BDL 

NOTE:  BDL -  Below detection limit of 0.06 PPB i««it of 
P -  indicates presence of DBCP between 0.06 *" 1«»}J °£ 

detectability and 0.20 PPB limit of determmability 

EWS-039 - 06/03/87 
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Well No. 

TABLE 6 

DBCP CONCENTRATION DATA 
DBCP IN PPB' 

Jan 86      April 86     July 86      Oct 86 

S-0 BDL (1)      BDL BDL BDL 

BDL 
BDL 

S-l BDL 
S-2 BDL 
S-3 BDL 
S-6 P  (2) 
S-7 BDL 
S-10 BDL 
S-13 BDL 
S-14 BDL 
S-23 25.5 
S-26 BDL 
S-27 BDL 
S-28 P 
S-29 BDL 
S-33 P 
3-9 1.76 
Army 13 2.65 
Army 15 3.73 
Army 26 21.5 
Army 28 0.45 
28-21 BDL 

33-30 3.27 
33-39 0.57 
33-40 1-14 
33-41 0.66 
33-42 1.61 
33-43 0.90 
33-44 1.33 
33-45 
33-46 
33-59 
33-60 
33-62 1.39 
33-64 
33-70 -65 
33-71 BDL 
33-72 BDL 
33-73 BDL 

BDL BDL 
BDL BDL 
BDL BDL 
BDL BDL 
P P 
BDL BDL 
BDL BDL 
BDL BDL 
BDL BDL 
25.1 40.4 
BDL BDL 
BDL BDL 
P P 
BDL BDL 
P BDL 
1.01 1.6 
2.08 2.7 
3.09 4.2 

30.82 34.4 
0.25 0.55 
BDL BDL 
BDL - 

1.05 2.48 
0.62 0.30 
0.39 - 

0.60 0.71 
2.82 - 

0.58 0.34 
1.17 3.08 
BDL - 

BDL - 

BDL - 

BDL - 

2.23 - 

BDL - 

BDL .42 
P BDL 
BDL BDL 
P BDL 

p 
BDL 
BDL 
BDL 
BDL 
23.6 
BDL 
BDL 
0.26 
BDL 
BDL 
2.33 
3.54 
3.38 

31.6 
0.41 
BDL 

•3-3 1R - BUL - BDL 
ItX *>>i ins        2.48        4.64 

1.75 
0.51 
0.87 
2.62 
0.41 
1.99 
BDL 
BDL 
BDL 
BDL 
DRY 
BDL 
1.97 
BDL 
BDL 
BDL 

B-5 



TABLE 6 

DBCP CONCENTRATION DATA 
 DBCf> IN PPB 

Well No. Jan 86      April 86 July 86 0ct_86 

BDL - BDL 
BDL - BDL 

BDL - BDL 

BDL - BDL 

BDL BDL 1-47 
BDL BDL 0.37 
BDL 0.20 P 
BDL - BDl- 

0.28 P BDL 

BDL BDL BDL 
BDL BDL P 
BDL BDL BDL 
BDL BDL 0.38 
BDL BDL BDL 
BDL BDL P 
BDL " ™, BDL BDL 8DL 
1.72 1.19 l.W 
0.45 0.33 0.46 
P P P 
1.39 2.49 3.17 
1.14        1.19        1-55 
0.47        1.78 3.07 
p 0.80        3.29 
BDL 0.58        0.56 
BDL " ™, 
BDL P BDL 

33-576 _ 

33-577 - 

33-578 - 

33-579 - 

33-580 0.24 
33-581 P 
33-582 BDL 
33-583 BDL 

EXTRACTION WELLS 
W-2 P 
W-4 BDL 
W-8 BDL 
W-10 BDL 
W-12 P 
W-14 BDL 
W-33 BDL 
W-34 - 

W-35 BDL 
W-16 1.29 
W-18 0.73 
W-20 0.21 
W-25 2.12 
W-27 1.11 
W-29 1.80 
W-31 0.58 
W-36 BDL 
W-37 - 

W-38 BDL 

OFF RMA 
M-l 
M-2 
M-3 
M-4 BDL 
M-5 

BDL         BDL 8DL BDL 
BDL ßDL ßDL 
BDL ßDL ßDL 
BDL BDL BDL 

BDL ßDL BDL 
M-6             ßDL         ßDL BDL ßDL 
V             „           BDL BDL BDL 
C-III            BDL         BDL BDL BDL 

(1) BDL = below detectable limit of .06 ppb 
(2) P  = less than .20 ppb but above detectable limit 
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FIG. 7:   IRONDALE DBCP SAMPLING WELLS - 1986 



FIG. 8:   IRONDALE DBCP CONCENTRATION CONTOURS 1/86 
(VALUES ARE IN PPB) 



FIG. 9:   IRONDALE DBCP CONTROL SYSTEM BEDROCK SURFACE 
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FIG. 10:   IRONDALE DBCP CONCENTRATION CONTOURS 4/86 
(VALUES ARE IN PPB) 



FIG. 11:   IRONDALE DBCP CONCENTRATION CONTOURS 7/86 
(VALUES ARE IN PPB) 



FIG. 12:   IRONDALE DBCP CONCENTRATION CONTOURS 10/86 
(VALUES ARE IN PPB) 


